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ENCYCLOPAKDIA BRITANNICA. 


1k 


T is the twentieth symbol in our alphabet. It has 
varied but little in form since the earliest Cays 
when it appeared in Greece and Italy, though some 
of the Italic alphabets exhibit variants: ¢.g., in Um- 
brian and Etruscan inscriptions we find the horizontal 
stroke sometimes on one side only, and slanting ; 
sometimes the form is nearly that of our ordinary 
small ¢ without the ornamental turn at the bottom. 
In value it has been in all languages a surd or voice- 
less dental, corresponding to d, which is voiced. But 
the term e dental” includes some varieties of posi- 
tion, of which the most definite are—(1) where the 
point of the tongue touches the teeth (true ‘‘dental’’), 
as in French; (2) where the tongue touches the gum 
behind the teeth, and not the teeth at all, as in 
English; (3) where the point of the tongue is slightly 
bent back against the palate, producing the sound 
much heard in south AA (often called ‘‘ cerebral ’’). 
T when followed by 7 or y is liable to pass into the 
s-sound; this happened in the local flialects of Italy 
before the Christian era ; at Rome the transition was 
later. This changed sound passed on into the Ro- 
mance languages, e.g., in French ‘‘nation,"’ pro- 
nounced “‘ nasion,’’ whence in England it was sounded 
first_as “‘nasiun’’ and now as ‘‘nashun.’’ Similarly 
in English ¢ followed by w undergoes a change of 
sound; this is due, however, to Ais old sound of 
a, viz., long French uw, or Old English y. This 
long yy developed into the 7 sound heard in ‘‘use,”’ 
‘cure,’ ete.; then the new 7 affected the preceding 
t, and the result is sh, as in ‘‘nature’’ (natshure); 
similarly d in “‘verdure”’ is sounded as dzh (ver- 
dzhure). 

ge employs the digraph th to denote two 
sounds, differing as voiceless and voiced sounds—the 
initial sounds of ‘‘thin’’ and ‘‘then’’ respectively. 
Tt would be a great convenience if dh could be used 
for the voiced sound, so that ‘‘then’’ should be 
written ‘‘dhen.’’ But it would be even better if the 


single symbols could be employed to denote these 


e sounds, as was to some extent the case in the 
days of our language: in Anglo-Saxon we 
; the second was a rune and was called 
ey Ferety, however, were not consistently 
employed one for the voiceless and one for the voiced 

; also fh is actually found in the oldest texts, 
nd later on it occurs together with 8 and Pp. It is 

that the voiceless sound was originally the 
one in Teutonic. It was eventually differentiated 


into two sounds; but, as is usually the case, writing 
remained more archaic than speech. In modern 
English and Icelandic, and probably in the parent 
Teutonic also, initial th is voiceless, except in English 
in a small number of pronouns and particles in com- 
mon use, as ‘thou,’ ‘‘this,” ‘‘that,’” “then,” 
‘“*than,’’ ‘‘though,” ‘‘thus’’; and it is regularly 
voiceless when final. The nature of the two sounds 
is this: the tongue is pressed against the back of the 
teeth (sometimes, especially when used by foreigners, 
against the bottom of the upper teeth) and either the 
breath for ¢h or the voice for dh is forced through the 
interstices of the teeth. This pair of sounds is found 
in modern Greek, where th appears as @ and dh as 6. 
In Spanish and in Danish under certain circumstances 
the sound denoted by d is dh. 

TABART ann Farry Aras Historrans. Arabian 
historians differ from all others in the unique form of 
their compositions. Hach event is related in the 
words of eye-witnesses or contemporaries transmitted 
to the final narrator through a chain of intermediate 
reporters (7éw7s), each of whom passed on the original 
report to his successor. ften the same account is 
given in two or more slightly divergent forms, which 
have come down through different Aer of reporters. 
Often, too, one event or one important detail is told 
in several ways on the basis of several contemporary 
statements transmitted to the final narrator through 
distinct lines of tradition. The writer therefore exer- 
cises no independent criticism except as regards the 
choice of authorities ; for he rejects accounts of which 
the first author or one of the intermediate links seems 
to him unworthy of credit, and sometimes he states 
which of several accounts seems to him the_ best. 
Modern judgment does not always confirm this choice; 
some authorities much esteemed by Moslems are by 
European scholars deemed untrustworthy, and vice 
versa. Fortunately the various historians did not 
always give preference to the same account of a trans- 
action, and so one supplies what another omits. : 

A second type of Arabian historiography is that in 
which an author combines the different traditions 
about one occurrence into one continuous narrative, 
but prefixes a statement as to the lines of authorities 
used and states-which of them he mainly follows. In 
this case the writer recurs to the first method, already 
described, only when the different traditions are 
greatly at variance with one another. In yet a third 
type of history the old method is entirely forsaken and 
we have a continuous narrative only occasionally in- 

(5) 


6 TABARL. 


terrupted by citation of the authority for some par-| Ibn al-Kalbf (d. 146 a,1.), of his son Hisham’ (d. 
ticular point. But the principle still is that what has 204), and of Al-Sharki ibn al-Kotimi. Genealogy, 
been well said once aed not be told again in other; which often called for elucidations, led on to history. 
words. The writer therefore keeps as close as he can | Belédhori’s excellent. Ansdb al-Ashraf (Genealogies 


to the letter of his sources, so that quite a late writer | 
often reproduces the very words of the first narrator. 


From very early times the Arabs had great delight | 


in verses and tales, and the development of their 
language was certainly much influenced by this fact. 
In ancient times story-tellers and singers found their 
subjects in the doughty deeds of the tribe on_ its 
forays, in the merits of horse or camel, in hunting 
adventures and love complaints, and sometimes in 
contests with foreign powers and in the impression 
produced by the wealth and might of the sovereigns 
of Persia and Constantinople. The appearance of the 
Prophet with the great changes that ensued, the con- 
quests that made the Arabs—till then a despised race 
—lords of half the civilized world, supplied a vast 
store of new matter for relations which men were 
never weary of hearing and recounting. They wished 
to know everything about the apostle of God, whose 
influence on his own time was so enormous, who had 
accomplished all that seemed impossible and had in- 
spired the Arabs with a courage and confidence that 
made them stronger than the legions of Byzantium 
and Ctesiphon. Every one who had known or seen 
him was questioned and was eager to answer. More- 
over, the word of God in the Koran left many prac- 
tical points undecided, and therefore it was of the 
highest importance to know exactly how the Prophet 
had spoken and acted in various circumstances. 
Where could this be better learned than at Medina, 
where he had lived so long and where the majority of 
his companions continued to live? So at Medina a 
school was gradually formed, where the. chief part of 
the traditions about Mohammed and his first  sue- 
cessors took a form more or less fixed. Soon divers 
fathers of Islam began to assist memory by making 
notes, and their disciples sought to take written jot- 
tings of what they had heard from them, which they 
could carry with them when they returned to’ their 
homes. Thus by the close of the Ist century many 
dictata were already in circulation. For example, 
Hasan of Basra (d. 110 A.H.; 728 A.D.) had a great 
mass of such notes, and he was accused of sometimes 
passing off as oral tradition things he had _ really 
drawn from books; for oral tradition was still the one 
recognized authority, and it is related of more than 
one old scholar, and even of Hasan of Basra himself, 
that he directed his books to be burned at his death. 
The books were mere helps, and what they knew 
these scholars had handsd on by word of mouth. 
Long after this date, when all scholars drew mainly 
from books, the old forms were still kept up. Tabari, 


of the Nobles) is a history of the Arabs on a 
logical plan. 

The oldest extant history is the biography of the 
Prophet by Ibn Ish4k? (d. 150). This work is gen- 
erally trustworthy. Mohammed’s life before he ap- 
yeared as a prophet and the story of his ancestors are 
indeed mixed with many fables illustrated by spurious 
verses. But in Ibn Ishak’s day these fables were 
generally accepted as history—for many of them had 
been first related by contemporaries of Mohammed— 
and no one certainly thought it blameworthy to put 
pious verses in the mouth of the Prophet’s fore- 
fathers, though, according to the Fihrist (p. 92), 
‘Ibn Ishak was duped by others with regard to the 
poems he quotes. 

The Life of the Prophet by Ibn ‘Okba (d. 141), 
based on the statements of two very trustworthy men, 
‘Orwa ibn az-Zobair (d. 94) and Az-Zohrf (d. 124), 
seems to be quite lost, Sprenger having vainly made 
every effort to find a copy. It was still much read in 
Syria in the I4th century. But we fortunately pos- 
sess the Book of the Campaigns of the Prophet by 
Al-Wakidf (d. 207) and the important Book of Classes 
of his disciple Ibn Sa‘d.*Wakidi had much more 
copious materials than Ibn Ishak, but gives way much - 
more to a popular and sometimes romancing style of 
treatment. Nevertheless he sometimes helps us to 
recognize in Ibn Ishdk’s narrative modifications of 
the genuine tradition made for a purpose, and the 
additional details he supplies set various events before 
us in a clearer light. Apart from this his chief 
merits lie in his studies on the subject of the tra- 
ditional authorities, the results of which are given by 
Ibn Sa‘d, and in his chronology, which is often ex- 
cellent. A special study of the traditions about the 
conquest of Syria made by De Goeje in 1864 led to 
the conclusion that Wakidi’s chronology is sound as 
regards the main events, and that later historians 
have gone astray by forsaking his guidance. This 
result has been confirmed by certain ponte 

8. 
agrees 


genea- 


notices found by Noldeke in 1874 in a Syriae 

the British Museum. And that Ibn Ishak 

with Wakidf in certain main dates is important evi- 
dence for the trustworthiness of the former also. 
For the chronology before the year 10 of the Flight 
WaAkidi did his best, but here, the material being de- 
fective, many of his conclusions are precarious. vet, 
| though we have good ground for doubts, we are sel- 
dom able to construct _a better chronology. Wakidf 
‘had already a opr library at his disposal. He is 
said to have had 600 chests of books, chiefly dictata 


for example, when he cites a book expresses himself written by or for himself, but in part real by 
as if he had heard what he quotes from the master | Abii Mikhnaf (d, 130), Ibn Ishak (whom he uses but 
with whom he read the passage or from whose copy | does not name), ‘Awdna (d. 147), and other authors. 
he transcribed it. He even expresses himself in this Abi Mikhnaf left a great number of ou on 
wise: ‘‘*‘Omar b. Shabba has related to me in his | the chief events from the death of the Prophet to 
book on the history of Basra.”’ caliphate of Walid II. These were aia used by 
et b ae we baad er, extracts from i 
Toi nut, ut none of the works themselves, except a sort | 
ee dn before Tabart. romance based on his account of the death of 
Naturally, then, no independent book of the Ist| of which Wiistenfeld has given a translation. 
century from the Flight has come down to us. But! regard to the history of ‘Trak in particular 
in the 2d century real books began to be composed. | deemed to have the best lights, and for this s 
The materials were supplied in the first place by oral is Tabarf’s chief source, just as Madainf, a_ 
tradition, in the second by the dictata of older contemporary of Wakidf, is followed by pre 
scholars, and peaay. by various kinds of documents, ‘all that relates to Khoraésin. Madéinf’s 
deat xMlob grog Pee Sueenate, of poetry, and_ sh iwiecticsGien (seal isetbla tae fed a 
genealogical lists. Genealogical studies had become shém b, al-Kalbl's book there are eopiesia i 
necessary through ‘Omar's system of assigning state. Mtn eho podretge seems to be a 
pensions to certain classes of persons according to | K6prilfi library at Constantinople; the editi 
their kinship with the Prophet, or their deserts during | thaneluted inte Gene Be enfela (Getting 
his lifetime. This subject received much attention di_has been edi from an imperfect 
even in the Ist century, but books about it were first | (C®! tran by 
written in the 2d, the most famous being those of — Book of ton 


re are some useful papers on it by Loth. 


TABARL. 
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the Caliphs is the best if not the oldest published | a learned historian and genealogist much consulted by 


before Tabari; but this book has quite disappeared 
and is known only by the excerpts given by later 
writers, particularly Beladhori and Tabarf. From 
these we judge that he had great narrative power 
with much clear and exact learning, and must be 
placed high as a critical historian. His plan was to 
record the various traditions about an event, choosing 
them with critical skill; sometimes, however, he 
fused the several traditions into a continuous narra- 
tive. A just estimate of the relative value of the 
historians can only be reached by careful comparison 
in detail. This has been essayed by Briinnow in his 
study on the Kharijites (Leyden, 1884), in which the 
narrative of Mobarrad in the Kaémil is compared with 


the excerpts of Madaini given by BelAdhori and those | 


of Abi Mikhnaf given by Tabari. The conclusion 


reached is that Abi Mikhnaf and Madaini are both | 


well informed and impartial. 
Among the contemporaries of Wakidi and Madiini 
were Ibn Khidash (d. 223), the historian of the family 
Mohallab, whose work was one of Mobarrad’s sources 
for the History of the Khdrijites; Haithaw ibn ‘Adi 
(d. 207), whose works, though now lost, are often 
cited; and Saif ibn ‘Omar at-Tamimf, whose book on 
the revolt of the tribes under Abti-bekr and on the 
Mohammedan conquests was much used by Tabari. 
Saif, however, seems to have been little esteemed ; 
Belidhori very seldom cites him, and nothing can be 
found in Arabic literature about his life and those of 
his authorities. _Heis barely mentioned in the F’hrist, 
the writer plainly having nothing to tell of him, and 
blundering in the one thing he does say by represent- 
ing his disciple Sho‘aib as his master. Hajji Khalifa 
knows nothing but his name. His narratives are de- 
tailed and often tinged with romance, and he is cer- 
tainly much inferior to Waékidf in accuracy. Besides 
these are to be mentioned Abii ‘Obaida (d. 209), who 
was celebrated as a philologist and wrote several his- 
torical monographs that are often cited, and Azrakdi, 
whose excellent History of Mecca was published after 
his death by his grandson (d. 244). 
ers we ~ into the 3d century of Islam. But we 
have still an important point to notice in the 2d cen- 
tury; for in it learned Persians began to take part in 
the creation of Arabic historical literature. [bn Mo- 
kaffa‘ translated the great Bool: of Persian Kings, and 
others followed his example. Tabari and his contem- 
raries, senior and junior, such as Ibn Kotaiba, Ya‘ 
vibi, Dinawarf, preserve to us a good part of the 
information about Persian history made known through 
such translations.’ 
the knowledge conveyed by these works was_ their 
influence on Viens style and composition. Half a 
century later began versions from the Greek either 
direct or throu ‘ the Syriac. The pieces translated 
were mostly philosophical ; but the Arabs also learned 
something, however superficially, of ancient history. 
The 3d century was far more productive than the 
2d. Abii ‘Obaida was presently sueceeded by Ibn al- 
A‘rabi (d. 231), who in fike manner was chiefly famous 
asa philologist, and who wrote about ancient poems 
and battles. Much that he wrote is quoted in Tabrizi’s 
commentary on the Hamédsa, which is still richer in 
extracts from the historical elucidations of early poems 
given by Ar-Riydshf (d. 257). Of special fame as a 
genealogist was Ibn Habfb (d. 245), of whom we have 
a booklet on Arabian tribal names published by Wiis- 
tenfeld (1850). Azrakf again was followed by Fakihi, 
who wrote a History of Mecca in 272,? and ‘Omar b. 
Shabba (d. 262), who composed an excellent history 
of Basra, known to us only by excerpts. Of the works 
of Zobair b. Bakkar (d. 256), one of Tabari’s teachers, 


»_ 1 For details see the introduction to Néldeke’s excellent trans- 


m of Tabari’s History of the Persians and Arabs in the Sasanian 


ed in excerpt by Wiistenfeld along with Azraki, Leip- 


Witli these writ- | 


But even more important than | 


later writers, there is a fragment in the Kopriilii library 
at Constantinople, and another in Gottingen, part of 
which has been made known by Wiistenfeld (Die Fam- 
ilie Al-Zobair, Gottingen, 1878). Ya‘kubi or Ibn 
Wadih wrote a short general history of much value, 
yublished by Houtsma (Leyden, 1883). About India 
1e knows more than his predecessors and more than 
his successors down to Bértini. Ibn Khordddbeh’s 
historical works are lost. Ibn ‘Abdalhakam (d. 257) 
wrote of the conquest of Egypt and the West. Ex- 
tracts from this book are given by De Slane in his //is- 
toire des Berberes, and others by Karle and Jones, 
from which we gather that it was a medley of true 


| tradition and romance, and must be reckoned, with the 


by pupils. 


book of his slightly senior contemporary, the Spaniard 
Ibn Habib, to the class of historical romances (see 
below, p. 9). A high place must be assigned to the 
historian Ibn Kotaiba (d. 276), who, as Rosen has 
well shown, wrote a series of books with a view to 
raising the scholarship of the large class of kdtibs or 
official scribes. To this series belong his very useful 
Handbook of History (ed. Wiistenfeld, Gottingen, 
1850) and his *‘Oyin al-Akhbdr, though the latter 
book according to the arrangement falls rather under 
the class of litterce humaniores. Much more eminent 
is Beladhori (d. 279), whose book on the Arab con- 
quest (ed. De Goeje, Leyden, 1865-66) merits the spe- 
cial praise given to it by Mas‘tidf. Of his great Ansdb 
al- Ashraf a large part exists at Paris in the valuable 
collection of M. Schefer and another part was pub- 
lished by Ahlwardt in 1884. <A contemporary, Ibn 
abi Tahir Taiftir (d. 280), wrote on the ‘Abbasid ¢a- 
liphs and was drawn on by Tabarf. The sixth part of 
his work is in the British Museum. Of the universal 
history of Dinawarf (d. 282), entitled Zhe Long Nar- 
ratives, an edition by Girgas is now (1887) in the press. 


Tabart. 


All these histories are more or Jess thrown into the 
shade by the great work of Tabari, whose fame has 
never faded from his own day to ours, and who well 
deserves to have this article on early Arabic histories 
placed under his name. Abt Ja‘far Mohammed b. 
Jarir at-Tabari (so his full name runs) is described as 
a tall lean figure, with large eyes, brown complexion, 
and hair which remained black till his paths His 
learning was astounding and few could speak so well. 
Born 224 A.H. (838-9 A.D.) at Amol in Tabaristan, he 
came to Baghdad as a young man and heard there the 
most famous teachers of the age. He travelled through 
Syria and Egypt (where he was in 263), and finally 
settled down in Baghdad, where he remained till his 
death in 310 (922 A.D.), always active and surrounded 
He is said to have written forty pages 
daily for forty years. This no doubt is an exaggera- 
tion, but certainly he must have been a man of most 
persistent. industry. His two chief’ works are a great 
Commentary on the Koran and his Annals. There isan 
anecdote to the effect that each originally filled 30,000 
leaves, but that his pupils found them too extensive 
to be written to his dictation, and that he then resolved 
to condense them to a tenth of their original size, ex- 
claiming, ‘‘God help us! Ambition is extinct.’’ One 
cannot say how far this story is true, but it is probable 
enough that his materials, at least for the Annals, were 
many times greater than the book itself. Where the 
same topic comes up in the Annals and in the Com- 
mentary we often find different traditions quoted, or the 
same tradition derived through different channels, and 
this shows the copious variety of his sources. Vari- 
ous parts of the Annals give the impression of being 
condensed. The Commentary was published before 
the Annals, and is better composed. It is the head 
corner-stone of Koran exegesis, as the Annals are. of 
historiography. It came into general use mainly 
through the abridgment of Baghawi in the beginning 
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of the 6th century of the Flight, being itself too large | the Annals was translated into Persian by Bal‘ami, 


to be much read. 
the viceregal library at Cairo, and ought to 
lished at once.! 

The Annals are a general history from the creation 
to 302 A.H., and are in the course of publication at Ley- 
den. They will fill some 7000 to 7500 pages, one and a 
half printed pages corresponding roughly to one leaf 
of Tabarf’s original MS. ‘Tabari added a supplement 
about his authorities, an abridgment of which is to 
follow the Leyden edition. It contains biographical 
notices of traditionalists, contemporaries of Moham- 
med, and their successors to the second half of the 2d 
century.2- Other works by Tabari will be spoken of in 
detail in the preface to the Leyden edition. 

The success of the Annals and Commentary was due 
above all to the author's personality. The respect paid 
to him by his contemporaries appears in various anec- 
dotes preserved in his biography. His pupils had an 
unbounded admiration for his extraordinary knowl- 
edge, and what he said seemed to them the best that 
could be said. In truth, both his great works were 
the best of their kind, especially the Commentary, 
which, in the judgment of all impartial critics, has not 
been equalled, before or since, in completeness, learn- 
ing, and independent judgment. A contemporary says 
that ‘‘it would be worth a journey to China to procure 
the book.’’ So general was this view that the opinion 
of Tabarf was quoted as a legal authority. 

The inferiority of the Annals as a literary composi- 
tion may be due partly to the author's years, partly to 
the inequality of his sources, sometimes superabun- 
dant, sometimes defective, partly perhaps to the some- 
what hasty condensation of his original draft. Never- 
theless the value of the book is very great: the author's 
selection of traditions is usualy happy, and the epi- 
sodes of most importance are treated with most ful- 
ness of detail, so that it deserves the high reputation 
it has enjoyed from the first. This reputation rose 
steadily; there were twenty copies (one of them writ- 
ten by Tabari’s own hand) in the library of the Fati- 
mite caliph ‘Aziz (latter half of the 4th centtiry), 
whereas, when Saladin became lord of Egypt, the 
princely library contained 1200 copies (Makrizf, 1. 408 
sq. ). nly princes and rich men could own a book 
which in the time of ‘Aziz cost one hundred dinars. 
We know that it had a place in most great libraries in 
other countries, for we find that it was used in all lands. 
Thus the fact that no complete copy can now be found 
anywhere, and that the Leyden edition rests on odd 
volumes lying in various places, gives a striking image 
of what thé Kast has suffered from barbarism. 

The Annals soon came to be dealt with in various 
ways. ‘They were published in shorter form with the 
omission of the names of authorities and of most of 
the poems cited; some passages quoted by later writ- 
ers are not found even in the Leyden edition. On 
the other hand, some interpolations took place, one in 
the author’s lifetime and perhaps by his own hand. 
Then many supplements were written, e.g., by Fer- 
ghanf (not extant) and by Hamadhanf (partly preserved 
in Paris). ‘Arib of Cordova made an abridgment, 
adding the history of the West and continuing the 
story to about 365.8 Ibn Mashkawaih wrote a history 
from the creation to 369 A.4., with the purpose of 
drawing the lessons of the story, following Tabari 
closely, as far as his book is known, and seldom recur- 
ring to other sources before the reign of Moktadir; 
what follows is his own composition, and shows him 
to be a writer of talent. In 352 an abridgment of 


1 See the excellent article by Loth in Z.D.M.G., xxxv. 588 sq. . 

2 The MS, containing this abridgment is described by Loth in 
Z.D.M,G., Xxxii. 581 sq. It is now in the British Museum. 

3 Of this work the Gotha library has a portion containing 290- 
320 a.H., of which the Bay about the West has been Be by 
Doar in the Baydn, and the rest is to be published at Leyden. 

4 Af ent (198-251 A.H.) is printed in De Goeje, Fragm. Hist. 
Ar., vol. ii., Leyden, 1871. Schefer possesses an excellent MS. of 
the years 249-315 ; Oxford has another fragment, 345-360 A.H. ; the 
second part is in the Escorial. fi 


e pub- 


The great book exists complete in | 


Ibn al-Athfr 


who, however, interwove many fables.° 


_(d. 630) abridged the whole work, usually with judg- 


ment, but sometimes too hastily. Though he some- 
times glided lightly over dithiculties, his work is of 
service in fixing the text of Tabari. He also furnished 
a continuation to the year 620. Later writers took 
Tabari as their main authority, but fortunately some- 
times consulted other sources, and so add to our knowl- 
edge,—especially Ibn al-Jauzi (d. 597), who adds many 
important details. ‘These later historians had valuable 
help from the biographies of famous men and special 
histories of countries and cities, dynasties and princes, 
on which much labor was spent from the 4th century 
onwards. 
Historians after Tabari. 

The chief historians after Tabari may be briefly men- 
tioned in chronological order. Réazi (d. 325) wrote a History 
of Spain; Eutychius (d. 328) wrote Annals (published by 
Pocock, Oxford, 1656), which are very important because 
he gives the Christian tradition; Ibn ‘Abd Rabbihi (d. 328) 
has very valuable historical passages in his famous miscel- 
lany called Al-‘Ikd al-Farid (3 vols., Cairo, 1293 a.m.); Sali 
(d. 335) wrote on the ‘ Abbasid caliphs, their viziers and court 
poets; Mas‘adi (see Mas‘tGpy) composed various historical 
and geographical works (d. 345). Of Tabari’s contemporary 
Hamza Ispahani, we have the Annals (published by Gott- 
waldt, St. Petersburg, 1844); Abu ’l-Faraj al-Ispahdni (d. 
356) in his Book of Songs (Kitdb al-Aghdnt, 20 vols., Cairo, 
1285) gave the lives of poets whose songs were sung; Ibn 
al-Kiitiya (d. 367) wrote a History of Spain; Ibn Zildk 
(d. 387) a History of Egypt ; ‘Otbi wrote the History of Mah-. 
mtd of Ghazna (d, 421), at whose court he lived (printed on 
the margin of the Egyptian edition of Ibn al-Athir); 
Tha‘labi (d. 427) wrote a well-known Wistory of the old 
Prophets ; Abii No‘aim al-Ispahdni (d. 430) wrote a History 
of Ispahan, chiefly of the scholars of that city; Tha‘alibi 
(d. 429 or 430) wrote, inter alia, a well-known History of the 
Poets of his Time, now (1887) in course of publication at Da- 
mascus. Bértini (d. 440) takes a high place among histo- 
rians by his Chronology of Ancient Nations (ed. Sachau, Leip- 
sic, 1878; Eng. trans., London, 1879) and his contributions 
to the history of India and Khwarizm; Kodaé‘i (d. 454) 
wrote a Description of Egypt and also various historical 
pieces, of which some are extant; Ibn Sé‘id of Cordova (d. 
462) wrote a View of the History of the Various Nations. 
Baghdad and its learned men found an excellent historian 
in Al-Khatib al-Baghdadi (d. 463), and Spain in Ibn Haydn 
(d. 469) and half a century later in Ibn Khakdn (d, 529) 
and Ibn Bassim (d. 542). Sam‘dini (d. 562) wrote an ex- 
cellent book on genealogies; Ibn ‘Asdkir (d. 571) a His- 
tory of Damascus and her Scholars, which is of great value, 
and exists in whole or in part in several libraries. The 
Biographical Dictionary of the Spaniard Ibn Paseual (d. 578) 
and that of Dabbi, a somewhat junior contemporary, are 
edited in Codera’s Bibliotheca Arab. Hisp. (1883-1885); Sa- 
ladin found his historian in the famous ‘Imdéd addin (d. 
597). Ibn al-Jauzi, who died in the same year, has been 
already mentioned. Abdalwaéhid’s History of the Almohades, 
written in 621, was published by Dozy (2d ed., 1881). The 
geographer Yakit (d. 626) wrote also some historical works, 
now lost. Abdallatif(d. 629) is known by his writings 
about Egypt (trans. De Sacy, 1810); Ibn al-Athir (d. 630) 
wrote, in addition to the Chronicle already mentioned, a 
Biographical Dictionary of Contemporaries of the Prophet. Kifti 
(d. 646) is especially known by his History of Arabie Philolo- 
gists. Sibt ibn al-Jauzi (d. 654), grandson of the Ibn al- 
Jauzi already mentioned, wrote a great Chronicle, of which 
much the larger part still exists. Codera has edited (Mad- 
rid, 1886) Ibn al-‘Abbar’s (d. 658) Biographical Lexicon, al 
ready known by Dozy’s excerpts from it. Ibn al-‘Ad 
(d. 660) is famed for his History of Aleppo, and Aba SI 
(d. 665) wrote a well-known History of Saladin and Nu 
din, taking a great deal from ‘Iméd addin. A. Mi 
recently published (1885) Ibn abi Osaibia’s (d. 668) Hi 
of Physicians. The History of Ibn alAmid (d, fae in 


known as ELMACIN (q.v.), was printed by Erpenius 
Tbn Sa‘id al-Maghribi (d. 673 or 685) is us for 
tories, but still more for his geographical writings. 
noted theologian NawAwf (q.v.; d. 676) wrote a Bi 
cal Dictionary of the Worthies of the First os of ( 
eminent as a biographer is Ibn Khallikan (d. 681 
much-used work was partly edited by De Slane 
pletely by Wiistenfeld (1835-40), and transl : 
lish by the former scholar (4 vols., 1843-71). “ 

5 The first part was rendered into French by Dubeua 
We have now an excellent French translation by 
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Abu ’l-Faraj, better known as Bar-Hebreeus (d. 685), wrote 
besides his Syriac Chronicle an Arabie History of Dynasties 
(ed. Pocock, Oxford, 1663). Ibn ‘Adhari’s History of Africa 
and Spain has been published by Dozy (2 vols., Leyden, 
1848-51), and the Kartds of Ibn abi Zar‘ by Tornberg (1843). 
One of the best known of Arab writers is Abulfeda (d. 732), | 
whose Annales Moslemici were published with a Latin 
version by Reiske (Copenhagen, 5 vols. 4to, 1789-94). The 
History of the Time before Mohammed has been published by 
Fleischer (1831). Not less famous is the great Encyclopedia 
of his contemporary Nowairi (d. 732), but only some ex- 
tracts are as yet in print. Ibn Sayyid an-Nas (d. 734) wrote 
a full biography of the Prophet; Mizzi (d. 742) an exten- 
sive work on the men from whom traditions have been 
derived. We still possess, nearly complete, the great Chroni- 
cle of Dhahabi (d. 748), a very learned biographer and 
historian. A complete edition of the geographical and his- 
torical Masélik al-Absdér of Ibn Fadlallah (d. 749) is much 
to be desired. It is known at present by extracts given by 
Quatremére and Amari. Ibn al-Wardi (d.749 or 750), best 
known by his Cosmography, wrote a Chronicle which has 
been printed in Egypt. Safadi (d. 764) got a great name as 
a biographer. Yafi‘i (d. 768) wrote a Chronicle of Islam and 
Lives of Saints. Sobki (d. 771) published Lives of the Theo- 
logians of the Shafi‘ite School. Of Ibn Kathir’s History the 
greatest part is extant. For the history of Spain and the 
Maghrib the writings of Ibn al-Khatib (d. 776) are of ac- 
knowledged value. Another history, of which we possess 
the greater part, is the large work of Ibn al-Fordt (d. 
807). Far superior to all these, however, is the famous Ibn 
Khaldén (d. 808), who proves himself a great thinker in 
the Prolegomena to his Universal History. Of the Prolegomena 
there are an edition by Quatremére (1858) and a French 
version by De Slane (1863). The latter scholar also pub- 
lished text and version of the History of the Berbers, and 
there isa poor Egyptian edition of the whole work. Of 
the historical works of the famous lexicographer Firfiza- 
badi (d. 817) only a Life of the Prophet remains. MAKRIzI 
(d. 845) is spoken of in a separate article; Ibn Hajar (d. 
852) is best known by his Biographical Dictionary of Contem- 
poraries of the Prophet, now in course of publication in the 
Bibliotheca Indica. Ibn ‘Arabshah (d. 854) is known by his 
History of Timtér (Leeuwarden, 1767). ‘Aini (d. 855) wrote 
a General History, still extant. Abu ’l-Mahdsin (d. 874) 
wrote at length on the history of Egypt; the first two parts 
have been published by Juynboll. Fligel has published 
Ibn Kotlubogha’s Biographies of the Hanafite Jurists. Ibn 
Shihna (d. 890) wrote a History of Aleppo. Of Sakhawi we 

ess a bibliographical work on the historians. The 
polymath Soy@ti (d. 911) contributed a History of the Caliphs 
and many biographical pieces. Samhtidi’s History of Medina 
is known through the excerpts of Wiistenfeld (1861). Ibn 
Tyas (d. 930} wrete a History of Egypt, and Diydrbekri (d. 
966) a Life of Mohammed. To these names must be added 
MAKKARI (q.v.) and Hajji Khalifa, the famous Turkish 
bibliographer (d, 1068), who, besides his Bibliographical 
Lexicon and his well-known geography, the Jihdn-numa, 
wrote histories, mostly in Turkish. He made use of 
European sources, and with him Arabic historiography 
may be said to cease, though he had some unimportant suc- 
cessors. . 

A word must be said of the historical romances, the be- 
ginnings of which go back to the first centuries of Islam. 
The interest in all that concerned Mohammed and in the 
allusions of the Koran to old prophets and races led many 
professional narrators to choose these subjects in place of 
the doughty deeds of the Bedouins. The increasing ven- 
eration paid to the Prophet and love for the marvellous 
soon gave rise to fables about his childhood, his visit to 
heaven, ete., which have found their way even into sober 
histories, just as many Jewish legends told by the converted 
Jew Ka‘b al-Ahbdr and by Wahb ibn Monabbih, and many 
fables about the old princes of Yemen told by ‘Abid, are 
taken as genuine history (see, however, Mas‘fidi, iv. 88 sq.). 
A fresh field for romantic legend was found in the history 
of the victories of Islam, the exploits of the first heroes of 
the faith, the fortunes of ‘Aliand his house. Even under 
the first Omayyads there were in the mosques of most great 
cities preachers who edified the people by stories about 
Islam and its victories, and there is ample evidence that 
these men did not stick to actual fact. Sho‘ba said of them 
“they get from us a handbreadth of tradition and make it 
” Then, too, history was’often expressly forged for 
ty ends. The people swallowed all this, and so a ro- 
tic tradition sprang up side by side with the historical, 
had a literature of its own, the beginnings of which 
ist be placed as early as the second century of the Flight. 
oldest samples still extant are the fables about the con- 
of Spain ascribed to Ibn Habib (d. 233), and those 
the conquest of Egypt and the West by Ibn ‘Abdal- 
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hakam (d. 257). In these truth and falsehood are mingled, 
as Dozy has shown in his Recherches, But most of the ex- 
tant literature of this kind is, in its present form, much 
more recent; eg., the Story of the Death of Hosain by the 
Pseudo-Abti Mikhnaf (translated by Wiistenfeld) ; the Con- 
quest of Syria by Aba Isma‘il al-Bagri (edited by Nassau 


| Lees, Calcutta, 1854, and discussed by De Goeje, 1864) ; the 


Pseudo-Wakidi (see Hamaker, De Expugnatione Memphidis 
et Alexandriez, Leyden, 1835); the Pseudo-Ibn Kotaiba (see 
Dozy, Recherches); the book ascribed to A‘sam Kifi, ete. 
Further inquiry into the origin of these works is called for, 
but some of them were plainly directed to stir up fresh zeal 
against the Christians. In the 6th century some of these 
books had gained so much authority that they were used as 
sources, and thus many untruths crept into accepted his- 
tory. (M. J. DE G.) 


TABERNACLE, the portable sanctuary of Israel 
in the wilderness wanderings. Critical analysis of the 
PENTATEUCH (q.v.) teaches us to draw a sharp line 
between the old notices of the tabernacle contained in 
the pre-Deuteronomic history book (JE) and the ac- 
count given by the post-exilic priestly narrator. The 
latter throws hack into the time of Moses the whole 
scheme of worship and ritual of which thé second 
ree was the centre, and, as this scheme necessarily 
implies the existence of an elaborate sanctuary on the 
pattern of the temple, he describes a tabernacle of ex- 
traordinary splendor pitched in the middle of the 
camp, with an outer and inner chamber and a court- 
yard, and all the apparatus of sacrificial and atoning 
ritual, just as in the temple, only constructed of 
boards, posts, and curtains so that it could be taken 
down and moved from place to place. The whole de- 
scription is ideal, as appears not only from the details 
but from the fact that the old history knows nothing 
of such a structure. The Chronicler indeed, who had 
before him the Pentateuch in its present shape, as- 
sumes that after the Israelites entered Canaan the 
tabernacle continued to be the one legitimate place of 
sacrifice until it was superseded by Solomon’s temple, 
and represents it as standing at Gibeon in the days of 
David and his son (1 Chron. xxi. 29 sq. ; 2 Chron. i. 
3). But the book of Kings knows Gibeon only as 
‘‘the greatest high place”’ (1 Kings iii. 4).? 

Again, the tabernacle of the Priestly Code is pre- 
eminently the sanctuary of the ark, bearing the name 
mishkan ha‘edith, ‘* the tabernacle of the testimony,” 
7.e., the habitation in which lay ‘“‘the ark of the testi- 
mony’’ or chest containing the stones on which the 
decalogue was inscribed. But between Joshua’s days 
and the building of the temple the ark migrated from 
one tent or habitation to another (2 Sam. vii. 6; 1 
Chron. xvii. 5), and at Shiloh it was housed not ina 
tent but ina temple (1 Sam. iii. 3, 15). ~ And, while 
in the Priestly Code the tabernacle is the only legiti- 
mate sanctuary and its priests are the only legitimate 
priests, the whole history shows that no such restric- 
tion was even thought of till after the time of the 
prophet Isaiah. 

With all this it agrees that the oldest parts of the 
Pentateuch speak indeed of a tabernacle, but one of a 
quite different kind. The tabernacle of the Elohist 
(for of the two narratives—Elohistic and Jahvistic— 
which are combined in the so-called Jehovistic history 
only the former seems to mention it) is a tent which 
Moses pitched outside the camp (Exod. xxxiii. 7 sq.), 
and where Jehovah was wont to reveal Himself to him 
in the pillar of cloud, which descended for, the 
purpose and stood at the door (Num. xi. 25; xii. 5; 
xiv. 10); it is therefore called dhel mo‘ed, *‘ the tent 
of tryst.’’ No description of it is given, nor is its 
origin spoken of, but something of the old narrative 
has obviously been lost before Exod. xxxiii. 7, and 
here what is lacking was probably explained. It ap- 
pears, however, that it was very different from the 
tabernacle described by the priestly narrator. It was 

1 h he books 
of Fuligte Benhadad Kings. wfeak of the tabernacte (hd 


mo‘ed); but external and internal evidence show them to be 
interpolated (1 Sam. ii. 22; 1 Kings viii. 4). 
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not in the centre of the camp but stood some distance 
outside it,! and it was not the seat of an elaborate 
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cording to the law in question, the booths were to be a 
memorial of the wilderness wandering (Ley. xxiii. 


organization of priests and guarded by a host of | 43), but of this there is no hint in Deuteronomy; and, 


Levites, but had a single minister and custodian, viz., 
Joshua, who was not a Levite at all but Moses’ attend- 
ant (Exod. xxxiii. 11). 

The existence of such a simple tent sanctuary pre- 
sents none of the difficulties that beset the priestly 
narrative. Portable shrines were familiar to Semitic 


antiquity, and tents as sanctuaries were known to the | 


Israelites in much later times at the high places and | 


in connection with irregular worships (Hzek. xvi. 16, 
“thou didst take of thy garments and madest for thy- 
self sewn high places,’’ 7e., shrines of curtains sewn 
together; 2 Kings xxiii. 7, where for “‘ hangings for 
the grove’’ read ‘‘ tents for the Ashera”’ ; comp. Hos. 
ix. 6 and Syriac prakk, Assyrian parakku, a small 


chapel or shrine, from the same root as Hebrew | 


paroketh, the vail of the Holy of Holies). Such 
idolatrous tabernacles were probably relics of the 
usages of the nomadic Semites, and it is only natural 
that Israel in its wanderings should have had the like. 
And it is noteworthy that the portable chapels of the 
heathen Semites were mainly used for divination 
(comp. Journ. of Philol., xiii. 283 sq.), just as the 
Mosaic tabernacle is described by the Elohist not as a 
place of sacrifice (such as the tabernacle of the Priestly 
Code is) but as a place of oracle. 

The heathen shrines of this sort contained portable 
idols or baetylia (see Selden, De Diis Syriis, i. 6); but 
what the Mosaic tabernacle contained is not expressly 
told. ‘The ordinary and seemingly the easiest assump- 
tion is that the ark stood in it, and Deut. x. 1 sq., 
which must be drawn from the lost part of the older 


narrative already alluded to, certainly places the con- | 


struction of the ark, to contain the tables of stone, 
just before the time when the tabernacle is first men- 
tioned by the Hlohist. But neither in Deuteronomy 
nor before it are the ark and the tabernacle ever men- 
tioned together, and of the two old narrators it is not 
clear that the Jahvist ever mentions the tabernacle or 
the Elohist the ark. The relation between the two 
calls for further investigation, especially as the ark re- 
tains its importance after the occupation of Canaan, 
while the ‘tent of tryst’’ is not mentioned after the 
time of Moses, who, according to the Hlohist (Exod. 
xil.), enjoyed at it a privilege of direct access to the 

eity not accorded to later prophets. 

TABERNACLES, Feast or. The original char- 
acter of this Hebrew feast, celebrated at the close of 
the agricultural year as a thanksgiving for the produce 
of the seasons, but especially for the vintage and olive 
harvest, has been explained in PrnrarreucH, vol. 
xvili. p. 522. As such it is described in the old law 
of Exod. xxiii. 16, under the name of ‘‘ the feast of 
ingathering, at the end of the year’’ (which, in the 
old Hebrew calendar, ran from autumn to autumn), 


field’ (comp. Exod. xxxiv. 22). The same feast is 
spoken of in Deut. xvi. 13 as ‘the feast of booths”’ 
(EK. V. ** tabernacles,’’ whence the current name of the 
feast), when ‘“‘thou hast gathered in thy corn and 
wine ’’ from the corn-floor and the wine-press. 
explanation is here given of the name “feast of 
booths”’ ; but after the exile it was understood that 
during this feast the people assembled at Jerusalem 
were to live in booths constructed of branches of trees 
(Lev. xxiii. 39 sg.; Neh. viii. 14 sq.). The passage in 
Nehemiah, describing the celebration of the feast in 
444 B.C., serves as a commentary on the post-exilic 
law in Leviticus, and from it we learn that the use of 
booths on that occasion had no foundation in tradi- 
tional usage, but was based directly on the law, which 
then for the first time became generally known.? Ac- 


_ 1 In old Israel the sanctuary, after the people had settled down 
in cities, usually stood outside the town, and this was the case 
even with the temple at Jerusalem when it was first built. 

2 The expression that the Israelites had not done so since the 


No} 


ments.” 


while it is quite in the style of the later law to attach 
a new historical reference to an old name like ‘* feast 
of booths,’’ it is certain from Exodus that the feast 
had originally agricultural and not historical signifi- 
cance. As such it is exactly parallel to the vintage 
feasts of other ancient nations, e.g., to the Athenian 
Oschophoria. And, in particular, it is noteworthy 
that in Judges ix. 27 we find a vintage feast at 
Shechem among the Canaanites, from whom the Is- 
raelites first learned the ways of agricultural life, and 
from whom so much of the popular religion was 
copied. ‘To acts of worship nominally addressed to 
Jehovah, but really to the Canaanite Baalim, Hosea 
expressly reckons rites celebrated ‘‘on all corn-floors”’ 
(ix. 1), expressing thanks for divine gifts of corn, wine, 
and oil (i1. 8 sg.), and in their context these allusions 
leave no doubt that the prophet refers, in part at 
least, to autumn feasts, in which Jehovah worship was 
mingled with Canaanite elements (comp. Wellhausen, 
Prol. zur Gesch. Isr., cap. 3, ii.; Eng. trans., p. 92 
sq.). These feasts were local in character, but in 
northern Israel there was a great autumn feast at the 
royal sanctuary at Bethel (1 Kings xii. 33), as even in 
the days of Solomon there was such a feast at Jerusa- 
lem (1 Kings viii. 2). In the nature of things the 
local feasts were the older, and it was the fame of 
great shrines that gradually tended to draw worship- 

ers from a distance to temples like those of Jerusa- 
me and Bethel. Finally, the Deuteronomie law of 
the one sanctuary and the course of events which 
made that law the practical rule of the remnant of 
Israel put an end to all local religious feasts, but at 
the same time obscured the old significance of the 
festal cycle, and made room for the historical interpre- 
tation of the celebrations, now concentrated at the 
temple, which prevailed among the later Jews (comp. 
Passover and Pentecost). In their later form all 
the yearly feasts have exact times and rules. In 
Deuteronomy the autumn feast is not yet tied to a day 
—it could hardly be so while it was still essentially a 
harvest thanksgiving—but in the priestly legislation it 
is fixed to commence on the fifteenth day of the 
seventh month (Lev. xxiii. 34). In Deuteronomy the 
feast lasts seven days; Lev. xxiii. 36 adds an eighth, 
and this day ultimately became the most important 
(John vii. 37). 

If we accept the conclusion that the autumn festival was 
originally a vintage feast celebrated in local sanctuaries, 
the name “feast of booths” admits of a natural explana- 
tion. The Canaanite feast at Shechem and the Hebrew 
feast at Shiloh (Judges xxi. 21) were partly celebrated 
abroad in the vineyards, and Hosea also knows such feasts 
on the open corn-floors. That it was usual to go forth and 
live in booths during the vintage may be concluded from 


¥ | Isa. i. 8; the same practice still prevails at Hebron (Robin- 
‘“when thou hast gathered in thy labors out of the’ 
| the vineyards that originally gave their name to the feast, 


son, Bibl. Res., ii. 81). If it was these booths erected among 


we can understand how the book of Nehemiah recognizes 
the erection of booths within the city of Jerusalem as an 
innovation. No doubt at all feasts where there was a great 
concourse of visitors many would be compelled to live in 
tents; this seems to have been the case even in old Israel 
(Hos. xii. 9). But that is quite a different thing from the 
later observance, in which booths or bowers had to be made 
and used even by those who had houses of their own. 


TABLES, Marnematicat. In any table the re- 
sults tabulated are termed the “tabular results’’ or 
‘‘respondents,’’ and the corresponding numbers by 
which the table is entered are termed the “‘argu- 
A table is said to be of single or dou 
entry according as there are one or two arguments. 
For example, a table of logarithms is a yronent 9 cad 
entry, the numbers being the arguments and the 
logarithms the tabular results; an ordinary multiy 
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days of Joshua means that there was no recoll 

having ever done so; for of course it is assumed 

ried ont every direction of the law. 
é 
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cation table is a table of double entry, giving ay as 
tabular result for «and yas arguments. The intrinsic 


value of a table may be estimated by the 
Value of 
tables, 


as the extraction of the root would occupy more time 
than the multiplication of the number by itself. The 
value of a table does not depend upon the difficulty 
of calculating it ; for, once made, it is made forever, 
and as far as the user is concerned the amount of 
labor devoted to its original construction is immaterial. 
In some tables the labor required in the construction 
is the same as if all the tabular results had been 
calculated separately ; but in the majority of instances 
a table can be formed by expeditious methods which 
are inapplicable to the calculation of an individual 
result. This is the case with tables of a continuous 
quantity, which may frequently be constructed by 
differences. The most striking instance perhaps is 
afforded by a factor table or a table of primes; for, if 
it is required to determine whether a given number 
is prime or not, the only available method (in the 
absence of tables) is to divide it by every prime less 
than its square root or until one is found that divides 
it without remainder. But to form a table of prime 
numbers the process is theoretically simple and rapid, 
for we have only to range all the numbers in a line 
and strike out every second beginning from two, every 
third beginning from three, and so on, those that re- 
main being primes. Even when the tabular results 
are constructed separately, the method of differences 
or other methods connecting together different tabular 
results may afford valuable verifications. By having 
recourse to tables not only does the computer save 
time and labor but he also obtains the certainty of 
accuracy; in fact, even when the tabular results are so 
easy to caleulate that no time or mental effort would 
be saved by the use of a table, the certainty of accuracy 
might make it advantageous to employ it. 

The invention of logarithms in 1614, followed im- 
mediately by the calculation of logarithmic tables, 
revolutionized all the methods of calculation; and the 
original work performed by Briggs and Vlacq in cal- 
culating logarithms 260 years ago has in effect formed 
a portion of every arithmetical operation that has 
since been carried out by means of logarithms. And 
not only has an ineredible amount of labor been 
saved' but a vast number of calculations and researches 
have been rendered practicable which otherwise would 
have been quite beyond human reach. The mathe- 
matical process that underlies the tabular method of 
obtaining a result may be indirect and complicated ; 
for example, the logarithmic method would be quite 
unsuitable for the multiplication of two numbers if 
the logarithms had to be ecaleulated specially for the 
purpose and were not already tabulated for use. The 
arrangement of a table on the page and all typographical 
details—such as the shape of the figures, their spacing, 
the thickness and placing of the rules, the color and 
quality of the paper, ete.—are of the highest impor- 
tance, as the computer has to spend hours with his 
eyes fixed upon the book; and the efforts of eye and 
brain required in finding the right numbers amidst a 
mass of figures on a page and in taking them out 
accurately, when the computer is tired as well as 
when he is fresh, are far more trying than the 
mechanical action of simple reading. Moreover, the 
trouble required by the computer to Jearn the use of 
a table need scarcely be considered; the important 
matter is the time and labor saved by it after he has 

its use. Tables are, as a rule, intended for 
professional and not amateur use ; and it is of little 


1798, p. xv.): “ Universalis finis talium tabularum est ut 
1 pro semper computetur quod sepius de nove computandum 
et ut proomni casu computetur ee in futurum pro quovis 
computatum desiderabitur,” This applies to all tables, 
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actual amount of time saved by consulting | 
it; for example, a table of square roots to | 
ten decimals is more valuable than a table of squares, | 


A Referring to factor tables, Lambert wrote (Supplementa Tabu- | 
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|moment whether the user who is unfamiliar with a 
table has to spend ten seconds or a minute in obtain- 
ing an isolated result, provided it can be used rapidly 
and without risk of error by a skilled computer. 

In the following description of tables an attempt is 
made to give an account of all those that a computer 
of the present day is likely to use in carrying out 
arithmetical calculations. Tables of merely biblio- 
graphical or historical interest are not regarded as 
coming within the scope of this article, although for 
special reasons such tables are briefly noticed in some 
cases. ‘Tables relating to ordinary arithmetical opera- 
tions are first described, and afterwards an account is 
given of the most useful and least technical of the more 
strictly mathematical tables, such as factorials, gamma 
functions, integrals, Bessel’s functions, ete. Jt is 
difficult to classify the tables described in a perfectly 
satisfactory manner without prolixity, as many collec- 
tions contain valuable sets belonging to a variety of 
classes. Nearly all modern tables are stereotyped, 
and in giving their titles the accompanying date is 
either that of the original stereotyping or of the tirage 
in question. In tables that have passed through many 
editions the date given is that of the edition described. 
A much fuller account of general tables published pre- 
viously to 1872, by the present writer, is contained in 
the British Association Report for 1873, pp. 1-175; 
and to this the reader is referred. 

Tables of Divisors (Factor Tables) and Tables of Primes.— 
The existing factor tables extend to 9,000,000. 


In 1811 Chernae published at Deventer his Divinors 
Cribrum Arithmeticum, which gives all the prime primes. 


divisors of every number not divisible by 2, 3, 
or 5 up to 1,020,000. In 1814-17 Burckhardt published at 
Paris his Tables des Diviseurs, giving the least divisor of 
every number not divisible by 2, 3, or 5 up to 3,036,000. 
The second million was issued in 1814, the third in 1816, 
and the first in 1817. The corresponding tables for the 
seventh (in 1862), eighth (1863), and ninth (1865) millions 
were calculated by Dase and issued at Hamburg. Dase 
died suddenly during the progress of the work, and it was 
conipleted by Rosenberg. Dase’s calculation was performed 
at the instigation of Gauss, and he began at 6,000,000 be- 
cause the Berlin Academy was in possession of a manuscript 
presented by Crelle extending Burckhardt’s tables from 
3,000,000 to 6,000,000. This manuscript, not having been 
published by 1877, was found on examination to be so in- 
accurate that the publication was not desirable, and accord- 
ingly the three intervening millions were calculated and 
published by James Glaisher, the Factor Table for the Fourth 
Million appearing at London in 1879, and those for the fifth 
and sixth millions in 1880 and 1883 respectively (all three 
millions stereotyped). The tenth million, though calcu- 
lated by Dase and Rosenberg, has not been published. It 
is in the possession of the Berlin Academy, having been 
presented in 1878. The nine quarto volumes (Tables des 
Divisewrs, Paris, 1814-17; Factor Tables, London, 1879-83 ; 
Factoren-Tafeln, Hamburg, 1862-65) thus form one uniform 
table, giving the least divisor of every number not divisible 
by 2, 3, or 5, from unity to nine millions. The arrange- 
ment of the results on the page, which is due to Burck- 
hardt, is admirable for its clearness and condensation, the 
least factors for 9000 numbers being given on each page. 
The tabular portion of each million occupies 112 pages. 
The first three millions were issued separately, and also 
bound in one volume, but the other six millions are all 
separate. Burckhardt began with the second million in- 
stead of the first, as Chernae’s factor table for the first 
million was already in existence. Burckhardt’s first mil- 
lion does not supersede Chernac’s, as the latter gives all the 
prime divisors of numbers not divisible by 2, 3, or 5 up to 
1,020,000. It occupies 1020 pages, and Burckhardt found it 
very accurate; he detected only thirty-eight errors, of 
/which nine were due to the author, the remaining twenty- 
nine having been caused by the slipping of type in the 
printing. The errata thus discovered are given in the first 
million. Burckhardt gives but a very brief account of the 
method by which he constructed his table; and the intro- 
duction to Dase’s millions merely consists of Gauss’s letter 
suggesting their construction. The Introduction to the 
Fourth Million (pp. 52) contains a full account of the method 
of construction and a history of factor tables, with a bibli- 
ography of writings on the subject. The Introduction (pp. 
103) to the Sixth Million contains an enumeration of primes 
and a great number of tables relating to the distribution 
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of primes in the whole nine millions, portions of which | 1832), which extends to 40,000. 


had been published in the Cambridge Philosophical Proceed- 
ings and elsewhere. The factor tables which have been 
described greatly exceed in both extent and accuracy any 
others of the same kind, the largest of which only reaches 
408,000. This is the limit of Felkel’s Tafel aller einfachen 


Factoren (Vienna, 1776), a remarkable and extremely rare | 


book,! nearly all the copies having been destroyed. Vega 
(Tabule, 1797) gave a table showing all the divisors of 
numbers not divisible by 2, 3, or 5 up to 102,000, followed 
by a list of primes from 102,000 to 400,313. In the earlier 


editions of this work there are several errors in the list, but | 


these are no doubt corrected in Hiilsse’s edition (1840). 


These are the largest and most convenient tables after those | 


of Chernac. Salomon (1827) gives a factor table to 102,011, 
Kohler (Handbuch, 1848) all divisors up to 21,524, and 
Houél (Tables de Logarithmes, 1871) least divisors up to 
10,841. Barlow (Tables, 1814) gives the complete resolution 
of every number up to 10,000 into its factors; for example, 
corresponding to 4932 we have given 2”, 37.137. This table 
is unique so far as we know. The work also contains a list 
of primes up to 100,103. Both these tables are omitted in 
the stereotyped reprint of 1840. In Rees's Cyclopedia 
(1819), article “Prime Numbers,” there is a list of primes 
to 217,219 arranged in decades. The Fourth Million (1879) 
contains a list of primes up to 30,341. On the first page of 
the Second Million Burckhardt gives the first nine multiples 


of the primes to 1423; and a smaller table of the same kind, | 


extending only to 313, occurs in Lambert’s Supplementa. 
Multiplication Taubles.—A multiplication table is usually of 
Multipli- double entry, the two arguments being the two 
serie factors; when so arranged it is frequently 
: called a Pythagorean table. The largest and 
most useful work is Crelle’s Rechentafeln (stereotyped, Bre- 
miker’s edition, 1864), which gives in one volume all the 


products up to 1000 X 1000, so arranged that all the mul- | 


tiples of any one number appear on the same page. The 
original edition was published in 1820 and consisted of two 
thick octavo volumes. The second (stereotyped) edition is 
a convenient folio volume of 450 pages. Only one other 
multiplication table of the same extent has appeared, viz., 
Herwart von Hohenburg’s Tabule Arithmetic Wpoc0apac- 
pécews Universales? (Munich, 1610), on which see NAPIER, 
vol. xvii. p. 188. The invention of logarithms four years 
later afforded another means of performing multiplications, 
and Yon Hohenburg’s work never became generally known. 
The three following tables are for the multiplication of a 
number by a single digit. (1) Crelle, Erleichterwngs-Tafel | 
fiir jeden, der zwrechnen hat (Berlin, 1836), a work extending | 
to 1000 pages, gives the product of a number of seven 
figures by a single digit, by means of a double operation of 
entry. Each page is divided into two tables: for example, 
to multiply 9382477 by 7 we turn to page 825, and enter 
the right-hand table at line 77, column 7, where we find 
77339; we then enter the left-hand table on the same page 
at line 93, column 7, and find 656, so that the product 
required is 65677339. (2) Bretschneider, Produktentafel 
(Hamburg and Gotha, 1841), is somewhat similar to Crelle’s 
table, but smaller, the number of figures in the multiplicand | 
being five instead of seven. (3) In Laundy, A Table of Pro- | 
ducts (London, 1865), the product of any five-figure number 
by a single digit is given by a double arrangement. The 
extent of the table is the same as that of Bretschneider’s, as 
also is the principle, but the arrangement is different, Laun- 
dy’s table occupying only 10 pages and Bretschneider’s 99 
pages. Among earlier works may be noticed Gruson, (Grosses 
Binmaleins von Bins bis Hunderttausend (Berlin, 1799),—a 
table of products up to 9 & 10,000. The author’s intention 
was to extend it to 100,000, but we believe only the first 
part was published. In this book there is no condensation 
or double arrangement; the pages are very large, each 
containing 125 lines. 

Quarter-Squares.—Multiplication may be performed by 

means of a table of single entry in the manner 

—— indicated by the formula— 
trae ab = }(a-+-b)? - 3(a-b)?. 
Thus with a table of quarter-squares we can multiply 
together any two numbers by subtracting the quarter- | 
square of their difference from the quarter-square of their. 
sum. The largest table of quarter-squares is Laundy, Table | 
of Quarter-Squares of all Numbers up to 100,000 (London, 
1856). Smaller works are Centnerschwer, Neuerfundene Mul- 
tiplications- und Quadrat-Tafeln (Berlin, 1825), which extends 
to 20,000, and Merpaut, Tables Arithmonomiques (Vannes, 
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1 For information about it, see a paper on “ Factor Tables,” in 
Camb, Phil. Proc., vol. iii. (1878) pp, 99-138, or the introduction to 
the Fourth Million. 

2 See a paper “On Multiplication by a Table of Single Entry,” 
in Phil, Mag., November, 1878, for a notice of this book. 
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In Merpaut’s work the 
| quarter-square is termed the “arithmone.” Ludolf, who 
published in-1690 a table of squares to 100,000 (see next 
paragraph), explains in his introduction how his table may 
be used to effect multiplications by means of the above 
formula ; but the earliest book on quarter-squares is Voisin, 
Tables des Multiplications, ou logarithmes des nombres entiers 
depuis 1 jusqu’d 20,000 (Paris, 1817). By a logarithm Voisin 
means & quarter-square, i.e, he calls a a root and 4a? its 
logarithm. On the subject of quarter-squares, ete., see the 
paper (already referred to) in Phil. Mag., November, 1878. 
Squares, Cubes, ete-—The most convenient table for general 
use, as well as the most extensive, is Barlow’s 
Tables (Useful Knowledge Society, London, |, x ge han 
from the stereotyped plates of 1840), which °U?® “ 
| gives squares, cubes, square roots, cube roots, and reciprocals 
to 10,000, The largest table of squares and cubes is Kulik, 
Tafeln der Quadrat- und Kubik-Zahlen (Leipsic, 1848), which 
gives both as far as 100,000. Two early tables also give 
squares as far as 100,000, viz., Maginus, Tabula Tetragonica 
(Venice, 1592), and Ludolf, Tetragonometria Tabularia (Am- 
sterdam, 1690). Hutton, Tables of Products and Powers of 
Numbers (London, 1781), gives squares up to 25,400, cubes 
to 10,000, and the first ten powers of the first hundred 
numbers. Barlow, Mathematical Tables (original edition, 
London, 1814}, gives the first ten powers of the first hun- 
dred numbers. The first nine or ten powers are given in 
Vega, Tabule (1797), and in Hiilsse’s edition of the same 
| (1840), in Kohler, Handbuch (1848), and in other collee- 
‘tions. Fada de Bruno, Calcul des Erreurs (Paris, 1869), and 
Muller, Vierstellige Logarithmen (1844), give squares for 
use in connection with the method of least squares. Small 
tables occur frequently in books intended for engineers 
and practical men. Drach (Messenger of Math., vol. vii. 
_ 1878, p. 87) has given to 33 places the cube roots (and the 
cube roots of the squares) of primes up to 127. Small 
tables of powers of 2, 3, 5, 7 occur in various collections. 
In Vega’s Tabule (1797, and the subsequent editions, in- 
cluding Hiilsse’s) the powers of 2, 3, 5 as far as the 45th, 
, 36th, and 27th respectively are given; they also oceur in 
| Kéhler’s Handbuch (1848). The first 25 powers of 2, 3, 5, 7 
are given in Salomon, Logarithmische Tafeln (1827). Shanks, 
| Rectification of the Circle (1853), gives powers of 2 up to 2721, 
| Triangular Numbers—E. de Joncourt, De Natura et 
Preclaro Usu Simplicissine Speciet Numerorum 
Trigonalium (The Hague, 1762), contains a table hie 
of triangular numbers up to 20,000: viz. 4n(n-+1) im Si 
is given for all numbers from n=1 to 20,000. The table 
occupies 224 pages. . 
Reciprocals.—Barlow’s Tables give reciprocals up to 10,000 

to 9 or 10 places; and they have been carried 

to ten times this extent by Oakes, Table of the Soe 
Reciprocals of Numbers from 1 to 100,000 (London, Sad 
1865). This gives seven figures of the reciprocal, and is 
arranged like a table of seven-figure logarithms, differences 
being added at the side of the page. The reciprocal of a 
number of five figures is therefore taken out at once, and 
two more figures may be interpolated for as in logarithms. 
Picarte, La Division réduite @ une Addition (Paris, 1861), 
gives to ten significant figures the reciprocals of the numbers 
from 10,000 to 100,000, and also the first nine multiples of 
these reciprocals. Small tables of reciprocals are not com- 
mon. 

Tables for the Expression of Vulgar Fractions as Decimals.— 

Tables of this kind have been given by Wuch- 


Triangular 


erer, Goodwyn, and Gauss. Wucherer, Beytréage Vulgar 
zum allgemeinern Gebrauch der Decimalbriiche aeeunain 


(Carlsruhe, 1796), gives the decimal fraction 
(to 5 places) for all vulgar fractions whose numerator and 
denominator are each less than 50 and prime to one an- 
other, arranged according to denominators. The most ex- 
tensive and elaborate tables that have been published are 
contained in Henry Goodwyn’s Firs! Centenary of Tables 
of all Decimal Quotients (London, 1816), A Tabular Serie: 

Decimal Quotients (1823), and A Table of the Circles a 
the Division of a Unit or any other Whole Number by 
tegers from 1 to 1024 (1823). The Tabular Series (1 
ning to 153 pages, gives to 8 places the decimal co 
to every vulgar fraction less than #; whose num 
denominator do not surpass 1000. The arguments 4 
arranged according to their numerators or denomi: 
but according to their magnitude, so that the 1 
sults exhibit a steady increase from .001 (= 
09989909 (= 8%). The author intended the ot 
all fractions whose numerator and denominator 
less than 1000, but no more was ever published. 
of Circles (1823) gives all the periods of the 

cimals that can arise from the division of a 
other integer less than 1024. Thus for 1 
and Ji which are the only periods i 
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fraction — can circulate. The table occupies 107 pages, 
13 


some of the periods being of course very long (e.g., for 1021 | 


the period contains 1020 figures). The First Centenary 
(1816) gives the complete periods of the reciprocals of the 
numbers from 1 to 100. Goodwyn’s tables are very scarce, 
but as they are nearly unique of their kind they deserve 
special notice. A second edition of the First Centenary was 
issued in 1818 with the addition of some of the Tubular 
Series, the numerator not exceeding 50 and the denominator 
not exceeding 100. A posthumous table of Gauss’s, entitled 


“Tafel zar Verwandlung gemeiner Briiche mit Nennern | 


aus dem ersten Tausend in Decimalbriiche,” occurs in vol. 
ii. pp. 412-434 of his Gesammelte Werke (Gottingen, 1863), and 
resembles Goodwyn’s Table of Circles. On this subject see a 
paper “On Circulating Decimals, with special reference to 
Henry Goodwyn’s Table of Circles and Tabular Series of 
Decimal Quotients,’ in Camb, Phil. Proc., vol. iii. (1878), pp. 
185-206, where is also given a table of the periods of frac- 
tions corresponding to denominators prime to 10 from 1 to 
1024 obtained by counting from Goodwyn’s table. See also 
the section on “ Circulating Decimals,” p. 18 below. 
Sexagesimal and Sexcentenary Tables —Originally all caleu- 
lations were sexagesimal ; and the relies of the 


Semsueds- system still exist in the division of the degree 
sexcen- into 60 minutes and the minute into 60 seconds. 
tenary. To facilitate interpolation, therefore, in trigo- | 


nometrical and other tables the following large 
sexagesimal tables were constructed. John Bernoulli, A 
Sexcentenary Table (London, 1779), gives at onee the fourth 
term of any proportion of which the first term is 600” and 
each of the other two is less than 600’; the table is of 
double entry, and may be more fully described as giving 


xy 
the value of ah correct to tenths of a second, x and y each 


containing a number of seconds less than 600. Michael 
Taylor, A Sexagesimal Tuble (London, 1780), exhibits at sight 
the fourth term of any proportion where the first term is 60 
minutes, the second any number of minutes less than 60, 
and the third any number of minutes and seconds under 60 
minutes; there is also another table in which the* third 
term is any absolute number under 1000, Not much use 
seems to have been made of these tables, both of which 
were published by the Commissioners of Longitude. Small 
tables for the conversion of sexagesimals into centesimals 
and vice versa are given ina few collections, such as Hilsse’s 
edition of Vega. 

Trigonometrical Tables ( Natural),—Peter Apian published in 
1533 a table of sines with the radius divided 
decimally. The first complete canon giving all 
the six ratios of the sides of a right-angled tri- 
angle is due to Rheticus (1551), who also in- 
troduced the semi-quadrautal arrangement. Rheticus’s 
canon was calculated for every ten minutes to 7 places, and 
Vieta extended it to every minute (1579). In 1554 Rein- 
hold published a table of tangents to every minute. The 


Trigono- 
metrical. 


first complete canon published in England was by Bluned-_ 


vile (1594), although a table of sines had appeared four years 
earlier. Regiomontanus called his table of tangents (or 
rather cotangents) tabula feecunda on account of its great 
use; and till the introduction of the word “tangent” by 
Finck (Geometrie Rotundi Libri XIV., Basel, 1583) a table of 
tangents was called a tabula fecunda or canon fecundus. 
Besides “ tangent,” Finck also introduced the word “se- 
cant,” the table of secants having previously been called 
tabula benefica by Maurolycus (1558) and tabula foeecundissima 
by Vieta. 

By far the greatest computer of pure trigonometrical 
tables is George Joachim Rheticus, whose work has never 
been superseded. His celebrated ten-decimal canon, the 
Opus Palatinum, was published by Valentine Otho at Neu- 
stadt in 1596, and in 1613 his fifteen-decimal table of sines 
by Pitiscus at Frankfort under the title Thesaurus Mathemati- 
cus. The Opus Palatinum contains a complete ten-decimal 
trigonometrical canon for every ten seconds of the quadrant, 
semiquadrantally arranged, with differences for all the tab- 
ular results throughout. Sines, cosines, and secants are 
given on the left-hand pages in columns headed respectively 
“ Perpendiculum,” ‘ Basis,” “ Hypotenusa,” and on the 


aed appear tangents, cosecants, and cotangents in- 


ns headed respectively “ Perpendiculum,” “ Hypo- 
tenusa, 


” * Basis.” At his death Rheticus left the canon 


_ nearly complete, and the trigonometry was finished and the 


ole edited by Valentine Otho; it was named in honor 
f the elector palatine Frederick IV., who bore the ex- 
ase of publication. The Thesawrus of 1613 gives natural 
ies for every ten seconds throughout the quadrant, to 15 

semiquadrantally arranged, with first, second, and 
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| third differences. Natural sines are also given for every 
second from 0° to 1° and from 89° to 90°, to 15 places, with 
| first and second differences.. The rescue of the manuscript 
of this work by Pitiscus forms a striking episode in the his- 
tory of mathematical tables. The alterations aud emenda- 
tions in the earlier part of the corrected edition of the Opus 
Palatinum were made by Pitiscus, who had his suspicions 
that Rheticus had himself calculated a ten-second table of 
sines to 15 decimal places; but it could not be found. 
Eventually the lost canon was discovered amongst the papers 
of Rheticus, which had passed from Otho to James Christ- 
mann on the death of the former. Amongst these Pitiscus 
found (1) the ten-second table of sines to 15 places, with 
first, second, and third differences (printed in the Thesaurus) ; 
(2) sines for every second of the first and last degrees of the 
quadrant, also to 15 places, with first and second differences ; 
(3) the commencement of a canon of tangents and secants, 
to the same number of decimal places, for every ten seconds, 
with first and second differences; (4) a complete minute 
canon of sines, tangents, and secants, also to 15 decimal 
places. These tables taken in connection with the Opus 
Palatinum give an idea of the enormous labors undertaken 
by Rhetieus; his tables not only remain to this day the 
ultimate authorities but formed the data whereby Vlacq 
calculated his logarithmic canon. Pitiscus says that for 
twelve years Rheticus constantly had computers at work. 

A history of trigonometrical tables by Hutton was pre- 
fixed to all the early editions of his Tables of Logarithms, and 
forms Tract xix. of his Mathematical Tracts, vol. i. pp. 278- 
306, 1812. A good deal of bibliographical information about 
the Opus Palatinum and earlier trigonometrical tables is 
given in De Morgan’s article “Tables” in the English Cyclo- 
pedia, The invention of logarithms the year after the pub- 
lication of Rheticus’s volume by Pitiscus changed all the 
methods of calculation; and it is worthy of note that Na- 
pier’s original table of 1614 was a logarithmic canon of sines 
and nota table of the logarithms of numbers. The logarith- 
mic canon at once superseded the natural canon; and since 
Pitiscus’s time no really extensive table of pure trigonomet- 
rical functions has appeared. In recent years the employ- 
ment of the arithmometer of Thomas de Colmar has revived 
the use of tables of natural trigonometrical functions, it 
being found conyenient for some purposes to employ an 
arithmometer and a natural canon instead of a logarithmic 
canon. Junge’s Jafel der wirklichen Lange der Sinus und 
Cosinus (Leipsic, 1864) was published with this object. It 
gives natural sines and cosines for every ten seconds of the 
quadrant to 6 places. F. M. Clouth, Tables pour le Calcul des 
Coordonnées Goniométriques (Mainz, n.d.), gives naturai sines 
and cosines (to 6 places) and their first nine multiples (to 4 
places) for every centesimal minute of the quadrant. Tables 
of natural functions occur in many collections, the natural 
and logarithmic values being sometimes given on opposite 
pages, sometimes side by side on the same page. 

The following works contain tables of trigonometrical 
functions other than sines, cosines, and tangents. Pasquich, 
Tabule Logarithmico-Trigonometrice (Leipsic, 1817), contains. 
a table of sin2x, cos’z, tan2x, cot?x from #=1° to 45° at in- 
tervals of 1’ to 5places. Andrew, Astronomical and Nautical 
Tables (London, 1805), contains a table of “ squares of natural 
semichords,” i.e., of sin® sa from x=0° to 120° at intervals. 
of 10” to 7 places. This table has recently been greatly ex- 
tended by Major-General Hannyngton in his Haversines, 
Natural and Logarithmic, used in computing Lunar Distances for 
the Nautical Almanae (London, 1876). The name “ haver- 
sine,” now frequently used in works upon navigation, is an 
abbreviation of “half versed sine ;” viz., the haversine of x 
is equal to 4(1-cos x), that is, to sin*4a. The table gives. 
logarithmic haversines for every 15’’ from 0° to 180°, and 
natural haversines for every 10’ from 0° to 180°, to 7 places, 
except near the beginning, where the logarithms are given 
to only 5 or 6 places. The work itself occupies 327 folio. 
pages, and was suggested by Andrew’s, a copy of which by 
chance fell into Hannyngton’s hands. Hannyngton recom- 
puted the whole of it by a partly mechanical method, a com- 
bination of two arithmometers being employed. A table of 
haversines is useful for the solution of spherical triangles. 
when two sides and the included angle are given, and in 
many other problems in spherical trigonometry. Andrew’s. 
original table seems to have attracted very little notice. 
Hannyngton’s was printed, on the recommendation of the 
superintendent of the Nautical Almanac office, at the public 
cost. Before the calculation of Hannyngton’s table Farley’s 
Natural Versed Sines (London, 1856) was used in the Nautical 
Almanac office in computing lunar distances. This fine table 
contains natural versed sines from 0° to 125° at intervals of 
10” to 7 places, with proportional parts, and log versed sines- 
from 0° to 135° at intervals of 15’ to 7 places. The argu- 
ments are also given in time. The manuscript was used ip 
the office for twenty-five years before it was printed. Trav~ 
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erse tables, which occur in most collections of nawigation 
tables, contain multiples of sines and cosines, 
site < 3 he 
Common or Briggian Logarithms of Numbers and Trigonomet- 


rical Ratios.—For an account of the invention | 


Common or 
Briggian 
logarithms. 


and history of logarithms, see LOGARITHMS (vol. 
xiv. p. 779) and Napier. The following are the 
fundamental works which contain the results of 
the original calculations of logarithms of numbers and trig- 
onometrical ratios: Briggs, Arithmetica Logarithmica (Lon- 
don, 1624), logarithms of numbers from 1 to 20,000 and from 
90,000 to 100,000 to 14 places, with interscript differences ; 
Vlacq, Arithmetica Logarithmica (Gouda, 1628, also an English 
edition, London, 1631, the tables being the same), ten-figure 
logarithms of numbers from 1 to 100,000, with differences, 
also log sines, tangents, and secants for every minute of the 
quadrant to 10 places, with interscript differences; Vlacq, 
Trigonometria Artificialis (Gouda, 1633), log sines and tan- 
gents to every ten seconds of the quadrant to 10 places, with 
differences, and ten-figure logarithms of numbers up to 20,- 
000, with differences ; Briggs, Trigonometria Britannica (Lon- 


| 


don, 1633), natural sines to 15 places, tangents and secants | 


to 10 places, log sines to 14 places, and tangents to 10 places, 
at intervals of a hundredth of a degree from 0° to 45°, with 
interscript differences for all the functions. In 1794 Vega 
reprinted at Leipsic Vlacq’s two works in a single folio 
volume, Thesaurus Logarithmorum Completus. The arrange- 
ment of the table of logarithms of numbers is more compen- 
dious than in Vlacq, being similar to that of an ordinary 
seven-figure table, but it is not so convenient, as mistakes 
in taking out the differences are more liable to occur. The 
trigonometrical canon gives log sines, cosines, tangents, and 
cotangents, from 0° to 2° at intervals of one second, to 10 
places, without differences, and for the rest of the quadrant 
at intervals of ten seconds. The trigonometrical canon is 
not wholly reprinted from the Trigonometria Artificialis, as 
the logarithms for every second of the first two degrees, 
which do not occur in Vlacq, were calculated for the work 
by Lieutenant Dorfmund. Vega devoted great attention to 
the detection of errors in Vlacq’s logarithms of numbers, 
and has given several important errata lists. 


errata list in Vlacq’s and Vega’s logarithms of numbers, ob- 
tained by comparison with the great French manuscript 
Tables du Cadastre (see LOGARITHMS, vol. xiv. p. 783 ; comp. 
also Monthly Notices of Roy. Ast. Soc. for May, 1872, June, 1872, 
March, 1873, and 1874, suppl. number). Vega seems not to 
have bestowed on the trigonometrical canon anything like 
the care that he devoted to the logarithms of numbers, as 
Gauss! estimates the total of last-figure errors at from 31,983 
to 47,746, most of them only amounting to a unit, but some 
to as much as 3 or 4. As these errors in the Trigonometria 
Artificialis still remain uncorrected, it cannot be said that a 
reliable ten-place logarithmic trigonometrical canon exists. 
The calculator who has occasion to perform work requiring 
ten-figure logarithms of numbers should use Vlacq’s Arith- 
metica Logarithmica of 1628, after carefully correcting the 
errors pointed out by Vega and Lefort. After Vlacq, Vega’s 
Thesaurus is the next best table; and Pineto’s Tables de Log- | 
arithmes Vulgaires & Dix Décimales, construites Vaprées wr 
nouveau mode (St. Petersburg, 1871), though a tract of only | 
80 pages, may be usefully employed when Vlacq and Vega 
are unprocurable. Pineto’s work consists of three tables: 
the first, or auxiliary table, contains a series of factors by 
which the numbers whose logarithms are required are to be 
multiplied to bring them within the range of table 2; it 
also gives the logarithms of the reciprocals of these factors | 
to 12 places. Table 1 merely gives logarithms to 1000 to 10. 
places. Table 2 gives logarithms from 1,000,000 to 1,011,000, | 
with proportional parts to hundredths. The mode of using 
these tables is as follows. If the logarithm cannot be taken 
out directly from table 2, a factor M is found from the aux- 
iliary table by which the number must be multiplied to 
bring it within the range of table 2. Then the logarithm 
can be taken out, and, to neutralize the effect of the multi- 


1 
plication, so far as the result is concerned, log ( x) must 


be added ; this quantity is therefore given in an adjoining 
column to Min the auxiliary table. A similar procedure 
gives the number answering to any logarithm, another 
factor (approximately the reciprocal of M) being given, so 
that in both cases multiplication is used. The laborious 
part of the work is the multiplication by M; but this is_ 
somewhat compensated for by the ease with which, by 
means of the proportional parts, the logarithm is taken out. 
The factors are 300 in number, and are chosen so as to 
minimize the labor, only 25 of the 300 consisting of three 


1 See his “ Einige Bemerkungen zu Vega’s Thesaurus Logarith- 
morum,” in Astronomische Nachrichten for 1851 (reprinted in his 
Bhat fg iii. pp. 257-264); also Monthly Notices Roy. Ast. Soc. for 

ay, [S/o. 


M. Lefort | 
(Annales de U Observatoire de Paris, vol. iv.) has given a full | 


|... by A. S. Philomath (London, 1717). 
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| figures all different and not involving 0 orl. The prinei- 
| ple of multiplying by a factor which is subsequently can- 
| celled by subtracting its logarithm is used also in a traet, 
containing only ten pages, published by MM. Namur and 
Mansion at Brussels in 1877 under the title Tables de Loga- 
|-rithmes @ 12 décimales jusqu’d 434 milliards. Here a table is 
| given of logarithms of numbers near to 434,294, and other 
| numbers are brought within the range of the table by mul- 
| tiplication by one or two factors. The logarithms of the 
| numbers near to 434,294 are selected for tabulation because 
their differences commence with the figures 100 . . . and 
| the presence of the zeros in the difference renders the inter- 
| polation easy. 
If seven-figure logarithms do not give sufficiently accurate 
results, it is usual to have recourse to ten-figure tables ; 
with one exception, there exist no tables giving 8 or 9 
figures. The exception is John Newton’s Trigonometria 
| Britannica (London, 1658), which gives logarithms of num- 
bers to 100,000 to 8 places, and also log sines and tangents 
| for every centesimal minute (i.e., the nine thousandth part 
of aright angle), and also log sines and tangents for the 
first three degrees of the quadrant to 5 places, the interval 
being the one-thousandth part of a degree. ‘This table is 
also unique in that it gives the logarithms of the differences 
instead of the actual differences. The arrangement of the 
page now universal in seven-figure tables—with the fifth 
figures running horizoutally along the top line of the page 
—is due to John Newton. 

As a rule seven-figure logarithms of numbers are not 
published separately, most tables of logarithms containing 
both the logarithms of numbers and a trigonometrical 
canon, Babbage’s and Sang’s logarithms are exceptional 
and give logarithms of numbers only. Babbage, Table of the 
Logarithms of the Natural Numbers from 1 to 108,000 (London, 
stereotyped in 1827; there are several tirages of later dates), 
is the best for ordinary use. Great pains were taken to get 
the maximum of clearness. The change of figure in the 
middle of the block of numbers is marked by a change of 
type in the fourth figure, which (with the sole exception of 
the asterisk) is the best method that has been used. Copies 
of the book were printed on paper of different colors—yel- 
low, brown, green, etc.—as it was considered that black on 
a white ground was a fatiguing combination for the eye. 
The tables were also issued with title-pages and introduc- 
| tions in other languages. The book is not very easy to 
procure now. In 1871 Mr. Sang published A New Table of 
Seven-place Logarithms of all Numbers from 20,000 to 200,000 
(London). In an ordinary table extending from 10,000 to 
| 100,000 the differences near the beginning are so numerous 
that the proportional parts are either very crowded or some 
of them omitted; by making the table extend from 20,000 
to 200,000 instead of from 10,000 to 100,000 the differences 
,are halved in magnitude, while there are only one-fourth 
as many ina page. There is also greater accuracy. A fur- 
ther peculiarity of this table is that multiples of the differ- 
ences, instead of proportional parts, are given at the side 
of the page. Typographically the table is exceptional, as 
there are no rules, the numbers being separated from the 
logarithms by reversed commas. This work was to a great 
extent the result of an original calculation ; see Ldinburgh 
Transactions, vol. xxvi. (1871). Mr. Sang proposed to pub- 
lish a nine-figure table from 1 to 1,000,000, but the requisite 
support was not obtained. Various papers of Mr. Sang’s 
relating to his logarithmic calculations will be found in the 
Edinburgh Proceedings subsequent to 1872. In this connee- 
tion reference should be made to Abraham Sharp’s table of 
logarithms of numbers from 1 to 100 and of primes from 100 
to 1100 to 61 places, also of numbers from 999,990 to 1,000,- 
010 to 63 places. These first appeared in Geometry Improv'd 
They have been re- 
published in Sherwin’s, Callet’s, and the earlier editions of 
Hutton’s tables. Parkhurst, Astronomical Tables (New York, 
1871), gives logarithms of numbers from 1 to 109 to 102 
places.” ; 

In many seven-figure tables of logarithms of num 
values of Sand Tare given at the top of the 
the variation of each, for the purpose of deducing Pike 


sin x 
and tangents. Sand T'denote log —— and log ~~ 


spectively, the arguments being the number of seconds de- 
noted by certain numbers (sometimes only the first, some- 


2 Legendre (Traité des Fonctions Elliptiques, vol. ii., 1826 
table of natural sines to 15 places, and of log sines to 14p 
_ every 15” of the quadrant, and also a table of je ns 
even numbers from 1163 to 1501, and of primes from 15 

000 to 19 places. The latter, which was extracted from t 
Ci Ontnens Teoation. 1742; reprinted oa igen 
ithms (London, ;Teprinted a gnon, 
af ms of all numbers to 1000, and of uneven 
1000 to 1143, Legendre’s tables also appeared in his 
Caleul Intégral, vol. iii. (1816), vp 
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times every tenth) in the number column on each page. ; denoted by a nokta, printed instead of 0 where the change 
. . > 4 i £ 


Thus, in Callet’s tables, on the page on which the first 
sin 6720” 


number is 67,200, S=log—G00 and 7=—log — 6720” 


whilethe Ws are the variations of each for 10’, To find, for 
example, log sin 1° 52’ 12.7’, or log sin 6732.7, we have S= 


tan 6720” | 


4.6354930 and log 6732.7 = 3.8281893 whence, by addition, we | 
obtain 8.5136873 ; but V for 10’’ is —2.29 whence the varia- | 
tion for 12.7'’ is — 3, and the log sine required is 8.513687. | 


Tables of S and 7'are frequently called, after their inventor, 
“ Delambre’s tables.” Some seven-figure tables extend to 
100,000, and others to 103,000, the last 8000 logarithms, to 
8 places, being given to ensure greater accuracy, as near 
the beginning of the numbers the differences are large and 
the interpolations more laborious and less exact than in 
the rest of the table. 


The eight-figure logarithms, how- | 


ever, at the end of aseven-figure table are liable to occasion 
ural as well as a logarithmic canon; but Borda and De- 


error; for the computer who is accustomed to three leading 
figures, common to the block of figures, may fail to notice 
that in this part of the table there are four, and so a figure 
(the fourth) is sometimes omitted in taking out the loga- 
rithm. In the ordinary method of arranging a seven-figure 
table the change in the fourth figure, when it occurs in the 
course of the line, is a source of frequent error unless it is 
very clearly indicated. In the earlier tables the change 
was not marked at all, and the computer had to decide for 
himself, each time he took out a logarithm, whether the 
third figure had to be increased. In some tables the line is 
broken where the change occurs; but the dislocation of the 
figures and the corresponding irregularity in the lines are 
very awkward. Babbage printed the fourth figure in small 
type after achange. The best method seems to be that of 
prefixing an asterisk to the fourth figure of each logarithm 
after the change, as is done in Schrén’s and many other 
modern tables. 
once catches the eye. Shortrede and Sang replace 0 after a 
change by a nokta (resembling a diamond ina pack of cards). 
This is very clear in the case of the 0’s, but leaves unmarked 
the cases in which the fourth figure is 1 or 2. Babbage 
printed a subscript point under the last figure of each loga- 
rithm that had been increased. Schrén used a bar sub- 
script, which, being more obtrusive, is not so satisfactory. 
In some tables the increase of the last figure is only marked 
when the figure is increased to a5, and then a Roman five 
(vy) is used in place of the Arabic figure. Hereditary errors 
in logarithmic tables are considered in two papers “On the 
Progress to Accuracy of Logarithmic Tables” and ‘‘ On Loga- 
rithmic Tables,” in Monthly Notices of Roy. Ast. Soc. for 1873. 
See also the Monthly Notices for 1874, p. 248; and a paper by 
Gernerth, Zisch. f. d. dsterr. Gymn., Heft vi. p. 407. 

Passing now to the logarithmic trigonometrical canon, 
the first great advance after the publication of the Trigono- 
metria Artificialis in 1633 was made by Michael Taylor, Tables 
of Logarithms (London, 1792), which gives log sines and 
tangents to every second of the quadrant to 7 places. This 
table contains about 450 pages with an average number of 
7750 figures to the page, so that there are altogether nearly 
three millions and a half of figures. The change in the 
leading figures, when it occurs in a column, is not marked 
at all; and the table must be used with very great caution. 
In fact it is advisable to go through the whole of it, and fill 
in with ink the first 0 after the change, as well as make 
some mark that will catch the eye at the head of every 
column containing a change. The table was calculated by 


interpolation from the Trigonometria Artificialis to 10 places | 
and then reduced to 7, so that the last figure should always | 


be correct. Partly on account of the absence of a mark to 
denote the change of figure in the column and partly on 
account of the size of the table and a somewhat inconven- 
ient arrangement, the work seems never to have come into 
very general use. Computers have always preferred Bagay’s 
Nouvelles Tables Astronomiques et Hydrographiques (Paris, 
1829), which also contains a complete logarithmic canon to 
every second. The change in thé column is very clearly 
marked by a large black nucleus, surrounded by a circle, 
printed instead of zero. Bagay’s work has now become 
rare. The only other canon to every second that has 
been published is contained in Shortrede’s Logarithmic Tables 
(Edinburgh). This work was originally issued in 1544 
in one yolume, but being dissatisfied with it Shortrede 


yolume contains logarithms of numbers, antilogarithms, 

_ete., and the second the trigonometrical canon to every 

second. The yolumes are sold separately, and may be re- 
ed as independent works; they are not even described 
A t Oo ad ge vol. ii. The trigonometrical 

is very comp! every respect, 

g given in time as well as in are, full proportional parts 


This is beautifully clear and the asterisk at | 


the arguments | being one second for the first two degrees), logarithms of 
ig added, ete. The change of figure in the column is roots to 1000, a factor table to 102,011, 


occurs. 

Of tables in which the quadrant is divided centesimally, 
the principal are Hobertand Ideler, Nowvelles Tables Trigono- 
métriques (Berlin, 1799), and Borda and Delambre, Tables 
Trigonométriques Décimales (Paris, 1801). The former give, 
among other tables, natural and log sines, cosines, tangents, 
and cotangents, to 7 places, the arguments proceeding to 
3° at intervals of 10’’ and thence to 50° at intervals of 1’ 
(centesimal), and also natural sines and tangents for the 
first hundred ten-thousandths of a right angle to 10 places. 
The latter gives log sines, cosines, tangents, cotangents, 
secants, and cosecants from 0° to 3° at intervals of 10” (with 
full proportional parts for every second), and thence to 50° 
at intervals of 1’ (centesimal) to 7 places. There is also a 
table of log sines, cosines, tangents, and cotangents from 0’ 
to 10’ at intervals of 10’ and from 0° to 50° at intervals of 
10’ (centesimal) to 11 places. Hobert and Ideler give a nat- 


lambre give only the latter. Borda and Delambre give 
seven-figure logarithms of numbers to 10,000, the line being 
broken when a change of figure takes place in it. 

In Briggs’s Trigonometria Britannica of 1633 the degree is 
divided centesimally, and but for the appearance in the 
same year of Vlacq’s Trigonometria Artificialis, in which the 
degree is divided sexagesimally, this reform might have 
been effected. It is clear that the most suitable time for 
effecting such a change was when the natural canon was 
replaced by the logarithmic canon, and Briggs took adyan- 
tage of this opportunity. He left the degree unaltered, but 
divided it centesimally instead of sexagesimally, thus en- 
suring the advantages of decimal division (a saving of work 
in interpolations, multiplications, ete.) with the minimum 
of change. The French mathematicians at the end of the 
18th century divided the right angle centesimally, com- 
pletely changing the whole system, with no appreciable 
advantages over Briggs’s system. In fact the centesimal 
degree is as arbitrary a unit as the nonagesimal, and it is 
only the non-centesimal subdivision of the degree that gives 
rise to inconvenience. Briggs’s example was followed by 
Roe, Oughtred, and other 17th-century writers; but the 
centesimal division of the degree seems to have entirely 
passed out of use, till it was recently revived by Bremiker 
in his Logarithmisch-triqonometrische Tafeln mit fiinf Decimal- 
stellen (Berlin, 1872). This little book of 158 pages gives a 
five-figure canon to every hundredth of a degree with pro- 
portional parts, besides logarithms of numbers, addition 
and subtraction logarithms, etc. 

Collections of Tables—For a computer who requires in 
one volume logarithms of numbers and g ten- 
second logarithmic canon, perhaps the two best Collections. 


| books are Schrén, Seven-Figuwre Logarithms (Lon- 


don, 1865, stereotyped, an English edition of the German 
work published at Brunswick), and Bruhns, 4 New Manual 
of Logarithms to Seven Places of Decimals (Leipsic, 1870). Both 
give logarithms of numbers and a complete ten-second canon 
to 7 places; Bruhns also gives log sines, cosines, tangents, 
and cotangents to every second up to 6° with proportional 
parts. Schrén contains an interpolation table, of 75 pages, 
giving the first 100 multiples of all numbers from 40 to 420. 
The logarithms of numbers extend to 108,000 in Schroén and 
to 100,000 in Bruhns. Almost equally convenient is Bremi- 
ker’s edition of Vega’s Logarithmic Tables (Berlin, stereo- 
typed; the English edition was translated from the fortieth 
edition of Dr. Bremiker’s by W. L. F. Fischer). This book 
gives a canon to every ten seconds, and for the first five 
degrees to every second, with logarithms of numbers to 
100,000. All these works give the proportional parts for all 
the differences in the logarithms of numbers. In Babbage’s, 
Callet’s, and many other tables only every other table of 
proportional parts is given near the beginning for want of 
space, Schron, Bruhns, and most modern tables published 
in Germany have title-pages and introductions in different 
languages. Dupuis, Tables de Logarithmes a sept Décimales 
(stereotyped, third tirage, 1868, Paris), is also very conven- 
ient, containing a ten-second canon, besides logarithms of 
numbers to 100,000, hyperbolic logarithms of numbers to 
1000, to 7 places, ete. In this work negative characteristics 
are printed throughout in the tables of circular functions, 
the minus sign being placed above the figure; these are 


| ser ge to the ordinary characteristics that are increased 
issued a new edition in 1849 in two volumes. The first 


y 10. This is the only work we know in which negative 
characteristics are used. The edges of the pages containing 
the cireular functions are red, the rest being gray. Dupuis 
also edited Callet’s logarithms in 1862, with which this work 
must not be confounded. Salomon, Logarithmische Tafeln 
(Vienna, 1827), contains a ten-second canon (the intervals 


numbers to 108,000, squares, cubes, square roots, and cube 
ten-place Briggian 


16 


and hyperbolic logarithms of numbers to 1000 and of primes | 


to 10,333, and many other useful tables." The work, which 


is scarce, is a well-printed small quarto volume. 


Of collections of general tables the most useful and acces-" 


sible are Hutton, Callet, Vega,and Kohler. Hutton’s well- 
known Mathematical Tables (London) was first issued in 1785, 
but considerable additions were made in the fifth edition 
(1811). The tables contain seven-figure logarithms to 108,000, 
and to 1200 to 20 places, some antilogarithms to 20 places, 
hyperbolic logarithms from 1 to 10 at intervals of .01 and to 
1200 at intervals of unity to 7 places, logistic logarithms, 
log sines and tangents to every second of the first two de- 
grees, and natural and log sines, tangents, secants, and | 
versed sines for every minute of the quadrant to 7 places. 
The natural functions occupy the left-hand pages ne the 
logarithmic the right-hand. The first six editions, pub- 
lished in Hutton’s lifetime (d. 1523), contain Abraham 
Sharp’s 61-figure logarithms of numbers. Olinthus Gregory, | 
who brought out the 1830 and succeeding editions, omitted | 
these tables and Hutton’s introduction, which contains a 
history of logarithms, the methods of constructing them, 
ete. Callet’s Tables Portatives de Logarithmes (stereotyped, 
Paris) seems to have been first issued in 1783, and has since 
passed through a great many editions. In that of 1853 the 
contents are seven-figure logarithms to 108,000, Briggian 
and hyperbolic logarithms to 48 places of numbers to 100 
and of primes to 1097, log sines and tangents for minutes 
(centesimal) throughout the quadrant to 7 places, natural 
and log sines to 15 places for every ten minutes (centesimal) 
of the quadrant, log sines and tangents for every second of 
the first five degrees (sexagesimal) and for every ten sec- 
onds of the quadrant (sexagesimal) to 7 places, besides 
logistic logarithms, the first hundred multiples of the 
modulus to 24 places and the first ten to 70 places, and other 
tables. This is one of the most complete and practically 
useful collections of logarithms that have been published, 
and it is peculiar in giving a centesimally divided canon. 
The size of the page in the editions published in the 19th 
century is larger than that of the earlier editions, the type 
having been reset. Vega’s Tabule Logarithmo-trigonome- 
trice was first published in 1797 in two volumes. The first 
contains seven-figure logarithms to 101,000, 
ete., for every tenth of a second to 1’, for every second 
to 1° 30’, for every 10’ to 6° 3’, and thence at intervals 
of a minute, also natural sines and tangents to every 
minute, all to 7 places. The second volume gives simple 
divisors of all numbers up to 102,000, a list of primes from 
102,000 to 400,313, hyperbolic logarithms of numbers to 1000 
and of primes to 10,000, to 8 places, e* and log,,e* to «= 10 
at intervals of .01 go 7 figures and 7 places respectively, the 
first nine powers of the numbers from 1 to 100, squares and 
cubes to 1000, logistie logarithms, binomial theorem coeffi- 
cients, etc. Vega also published Manuale Logarithinico- 
trigonometricum (Leipsic, 1800), the tables in which are iden- 
tical with a portion of those contained in the first volume 
of the Zabule. The Tubule went through many editions, 
a stereotyped issue being brought out by J. A. Hiilsse 
(Sammlung mathematischer Tafeln, Leipsic) in one volume in 
1840. The contents are nearly the same as those of the 
original work, the chief difference being that a large table 
of Gaussian logarithms is added. Vega differs from Hutton 
and Callet in giving so many useful non-logarithmic tables, 
and his collection is in many respects complementary to 
theirs. Schulze, Neue und erweiterte Sammlung logarithmischer, 
trigonometrischer, und anderer Tafeln (Berlin, 1778, 2 yols.), 
is a valuable collection, and contains seven- figure loga- 
rithms to 101,000, log sines and tangents to 2° at intervals 
of a second, and natural sines, tangents, and secants to 7 
places, log sines and tangents and Napierian log sines and 
tangents to 8 places, all for every ten seconds to 4° and 
thence for every minute to 45°, besides squares, cubes, 
square roots, and cube roots to 1000, binomial theorem co- 
efficients, powers of e, and other small tables. Wolfram’s 
hyperbolic logarithms of numbers below 10,000 to 48 places 
first appeared in this work. Lambert, Supplementa Tabu- 
larum Logarithmicarum et Trigonometricarum (Lisbon, 1798), 
contains a number of useful and eurious non-logarithmic 
tables; it bears a general resemblance to the second volume 


of Vega, but contains numerous other small tables of a more | 


strictly mathematical character. A very useful collection 
of non-logarithmie tables is printed in Barlow’s New 
Mathematical Tables (London, 1814). It gives squares, cubes, 
square roots, and cube roots (to 7 places), reciprocals to 9 
or 10 places, and resolutions into their prime factors of all 
numbers from 1 to 10,000, the first ten powers of numbers 
to 100, fourth and fifth powers of numbers from 100 to 1000, 
poe numbers from 1 to 100,103, eight-place hyperbolic 

garithms to 10,000, tables for the solution of the irreduci- 
ile case in cubic equations, etc. In the stereotyped reprint 
of 1840 only the squares, cubes, square roots, cube roots, and 


log sines. 


TABLES. 


reciprocals are retained. The first volume of Shortrede’s 
tables, in addition to the trigonometrical canon to every 
second, contains antilogarithms and Gaussian logarithms, 
Hassler, Tabule Logarithmice et Trigonometrice (New York, 
1830, stereotyped ), gives seven-figure logarithms to 100,000, 
log sines and tangents for every second to 1°, and log sines, 
cosines, tangents, and cotangents from 1° to 3° at intervals 
of 10’ and thence to 45° at intervals of 30’. Every effort 
has been made to reduce the size of the tables without loss 
| of distinctness, the page being only about 3 by 5 inches. 
Copies of the work were published with the introduction 
| and title-page in different languages. Stanley, Tables of 
| Logarithms (New Haven, U.S. , 1860), gives seven-figure 
logarithms to 100,000, and log sines, cosines, tangents, co- 
| tangents, secants, and cosecants at intervals of ten seconds 
| to 15° and thence at intervals of a minute to 45° to 7 places, 
| besides natural sines and cosines, antilogarithms, and other 
tables. This collection owed its origin to the fact that 
| Hassler’s tables were found to be inconvenient owing to the 
| smallness of the type. Luvini, Tables of Logarithms (Lon- 
| don, 1866, stereotyped, printed at Turin), gives seven-figure 
logarithms to 20,040, Briggian and hyperbolic logarithms 
of primes to 1200 to 20 places, log sines and tangents for 
each second to 9’, at intervals of 10’ to 2°, of 30" to 9°, of 
1’ to 45° to 7 places, besides square and cube roots up to 625. 
The book, which is intended for schools, engineers, ete., has 
a peculiar arrangement of the logarithms and proportional 
parts on the pages. Chambers’s Mathematical Tables (Edin- 
burgh), containing logarithms of numbers to 100,000, and a 
canon to every minute of log sines, tangents, and secants 
and of natural sines to 7 places, besides proportional loga- 
rithms and other small tables, is cheap and suitable for 
schools, though not to be compared as regards matter or 
ty pography to the best tables described above. Of six-figure 
tables Bremiker’s Logarithmorum VI, Decimalinm Nova Tabula 
Berolinensis (Berlin, 1852) is probably one of the best. It 
gives logarithms of numbers to 100,000, with proportional 
parts, and log sines and tangents for every second to 5°, and 
beyond this point for every ten seconds, with proportional 
parts. Hantschl, Logarithmisch-trigonometrisches Handbuch 
(Vienna, 1827), gives five-figure logarithms to 10,000, log 
sines and tangents for every ten seconds to 6 places, natural 
sines, tangents, secants, and versed sines for every minute 
to 7 places, logarithms of primes to 15,391, hyperbolic loga- 
rithms of numbers to 11,273 to 8 places, least divisors of 
numbers to 18,277, binomial theorem coefficients, ete. 
Farley’s Six-Figure Logarithms (London, stereotyped, 1840) 
gives six-figure logarithms to 10,000 and log sines and tan- 
gents for every minute to 6 places. Of five-figure tables 
the most convenient is Tubles of Logarithms (Useful Knowl- 
edge Society, London, from the stereotyped plates of 1839), 
which were prepared by De Morgan, though they have no 
name on the title-page. They contain five-figure logarithms 
to 10,000, log sines and tangents to every minute to 5 places, 
besides a few smaller tables. Lalande’s Tables de Logarithmes 
is a five-figure table with nearly the same contents as De 
Morgan’s, first published in 1805. It has since passed 
through many editions, and, after being extended from 5 to 7 
places, passed through several more. Galbraith and Haugh- 
ton, Manual of Mathematical Tables (London, 1860), give 
five-figure logarithms to 10,000 and log sines and tangents 
for every minute, also a small table of Gaussian logarithms. 
Honél, Tables de Logarithmes a Cing Décimales (Paris, 1871), 
is a very convenient collection of five-figure tables; besides 
logarithms of numbers and circular funetions, there are 
Gaussian logarithms, least divisors of numbers to 10,841, 
antilogarithms, ete. The work contains 118 pages of tables. 
The same author’s Recueil de Formules et de Tables Numériques 
(Paris, 1868) contains 19 tables, occupying 62 pages, most 
of them giving results to 4 places; they relate to very 
varied subjects. »—antilogarithms, Gaussian logarithms, loga- 


rithms al ibs 8 elliptic integrals, squares for use in the 


method of lot squares, etc. Bremiker, Tafel era 

Logarithmen (Berlin, 1874), gives four-figure logar’ 

numbers to 2009, log sines, cosines, tangents, and 
to 8° for every hundredth of a degree, and is 


Pi every tenth of a degree, to 4 places. 
13, a500e 
Willich, 


Gaussian logarithms, squares from ox 000 to 
rithms, ete. The book contains 60 pages. 
Tables (London, 1853), is a useful book for an amateur; it 
gives Briggian and hyperbolic logarithms to 1200 to'7 places; places, 
squares, etc., to 343, ete. 
Hyperbolic or Napierian Logarithms.—The logar in- 
iminthe | rae — 


vented by Napier and explained by h 
Descriptio (1614) were not the same as those nov 
called natural or hyperbolic bt to base 
and very frequently also Napier thm: 
logarithms, strictly so called, have a ys 


TABLES. 


and are of purely historic interest ; it is therefore sufficient to 
refer to LOGARITHMS and NAprer, where a full account is 
given. Apart from the inventor’s own publications, the only 
Napierian tables of importance are contained in Ursinus’s 
Trigonometria (Cologne, 1624-1625) and Schulze’s Sammlung 
(Berlin, 1778), the former being the largest that has been con- 
structed. Logarithms to the base e, where e denotes 2.71828, 
were first published by Speidell, New Logarithmes (1619). 
The most copious table of hyperbolic logarithms is Dase, 
Tafel der natiirlichen Logarithmen (Vienna, 1850), 
which extends from 1 to 1000 at intervals of 
unity and from 1000 to 10,500 at intervals of .1 


Hyperbolic 
logarithms. 


to 7 places, with differences and proportional parts, ar- | ment A from 0 to .0003 at intervals of ,0000001, thence to .05 


| at intervals of .000001 and to .303 at intervals of .00001, all 


ranged as in an ordinary seven-figure table. By adding log 
10 to the results the range is from 10,000 to 105,000 at in- 
tervals of unity. The table formed part of the Annals of 
the Vienna Observatory for 1851, but separate copies were 
printed. The most elaborate table of hyperbolic logarithms 
is due to Wolfram, who calculated to 48 places the loga- 
rithms of all numbers up to 2200, and of all primes (also of 
a great many composite numbers) between this limit and 
10,009. Wolfram’s results first appeared in Schulze’s Samm- 
lung (1778). Six logarithms which Wolfram had been pre- 
vented from computing by a serious illness were supplied 
in the Berliner Jahrbuch, 1783, p. 191. The complete table 
was reproduced in Vega’s Thesaurus (1794), when several 
errors were corrected. Tables of hyperbolic logarithms are 
contained in the following collections: Callet, all numbers 
to 100 and primes to 1097 to 48 places; Borda and Delambre 
(1801), all numbers up to 1200 to 11 places; Salomon (1827), 
all numbers to 1000 and primes to 10,333 to 10 places ; Vega, 
Tabulz (including Hiilsse’s edition, 1840), and Kéhler (1848), 
all numbers to 1000 and primes to 10,000 to 8 places; Barlow 
(1814), all numbers to 10,000; Hutton and Willich (1853), 
all numbers to 1200 to 7 places; Dupuis (1868), all numbers 
to 1000 to 7 places. Hutton also gives hyperbolic logarithms 
from 1 to 10 at intervals of .01 to7 places. Rees’s Cyclopedia 
(1819), art. “ Hyperbolic Logarithms,” contains a table of 
Sepealic logarithms of all numbers up to 10,000 to 8 
places. 

Tables to convert Briggian into Hyperbolic Logarithms, and vice 
versa.—Such tables merely consist of the first 
hundred (sometimes only the first ten) multi- 
ples of the modulus .43429 44819... and its 
reciprocal 2.30258 50929... to 5, 6, 8, 10, or 
more places. They are generally to be found 
in collections of logarithmic tables, but rarely 
exceed a page in extent, and are very easy to construct. 
Schr6én and Bruhns both give the first hundred multiples 
of the modulus and its reciprocal to 10 places, and Bremiker 
(in his edition of Vega and in his six-figure tables) and 
Dupuis to 7 places. Degen, Tabularum Enneas (Copenhagen, 
1824), gives the first hundred multiples of the modulus to 
30 places. 

Antilogarithms.—In the ordinary tables of logarithms the 
Snillogs- natural numbers are integers, while the loga- 
ae rithms are incommensurable. In an antiloga- 

rithmic canon the logarithms are exact quan- 
tities, such as .00001, .00002, ete., and the corresponding 
numbers are incommensurable. The largest and earliest 
work of this kind is Dodson’s Antilogarithmie Canon (Lon- 
don, 1742), which gives numbers to 11 places corresponding 
to logarithms from 0 to 1 at intervals of .00001, arranged 
like a seven-figure logarithmic table, with interscript dif- 
ferences and proportional parts at the bottom of the page. 
‘This work was the only antilogarithmic canon for more 
than a century, till in 1844 Shortrede published the first 
edition of his tables: in 1849 he published the second edi- 
tion, and in the same year Filipowski’s tables appeared. 
Both these works contain seven-figure antilogarithms: 
Shortrede gives numbers to logarithms from 0 to 1 at inter- 
vals of .00001, with differences and multiples at the top of 
the page, and Filipowski, A Table of Antilogarithms (Lon- 
don, 1849), contains a table of the same extent, the propor- 
tional parts being given to hundredths. 

Addition and Subtraction, or Gaussian Logarithms.—The 
object of such tables is to give log (a+b) by 
only one entry when log aand log b are given 
(see LOGARITHMs, vol. xiv. p. 784). Let 


ila B=108 (141), C= log (1-+2). 


Leaving out the specimen table in Leonelli's Théorie des Loga- 
_vithmes Additionnels et Déductifs (Bordeaux, 1803), the prin- 
tables are the following: Gauss, in Zach’s Monatliche 
(1812), giving Band C for argument A from 

to 2 at intervals of .001, thence to 3.40 at intervals of .01, 
5 at intervals of .1, all to 5 places. This table is re- 
in Gauss’s Werke, vol. iii. p. 244, Matthiessen, Tafel 
re Berechnung (Altona, i818), giving B and C to 


Conversion 
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7 places for argument A from 0 to 2 atintervals of .0001, 
thence to 3 at intervals of .001, to 4 at intervals of .01, and 
to 5 at intervals of .1; the table is not conveniently ar- 
ranged. Peter Gray, Tables and Formule (London, 1849, and 
* Addendum,” 1870), giving C for argument A from 0 to 2 
at intervals of .0001 to 6 places, with proportional parts to 


hundredths, and log (1-2) for argument A from 3 to 1 at 


intervals of .001 and from 1 to 1.9 at intervals of .0001, to 6 
places, with proportional parts. Zech. Tafeln der Additions- 
und Subtractions- Logarithmen (Leipsic, 1849), giving B for 
argument A from 0 to 2 at intervals of .0001, thence to 4 at 
intervals of .001 and to 6 at intervals of 01; also Cfor argu- 


to 7 places, with proportional parts, These tables are re- 
printed from Hiulsse’s edition of Vega (1849) ; the 1840 edi- 
tion of Hilsse’s Vega contained a reprint of Gauss’s original 
table. Wittstein, Logarithmes de Gauss a Sept Décimales 
Hanover, 1866), giving B for argument A from 3 to 4 at in- 
tervals of .1, from 4 to 6 at intervals of .01, from 6 to 8 at 
intervals of .001, from 8 to 10 at intervals of .0001, also from 
0 to 4 at the same intervals. In this handsome work the 
arrangement is similar to that in a seven-figure logarithmic 
table. Gauss’s original five-place table was reprinted in Pas- 
quich, Tabule (Leipsic, 1817); Kohler, Jerome de la Lande’s 
Tafeln (Leipsic, 1832), and Handbuch (Leipsic, 1848); and 
Galbraith and Haughton, Manual (London, 1860). Houél, 
Tables de Logarithmes (1871), also gives asmall five-place table 
of Gaussian logarithms, the addition and subtraction loga- 
rithms being separated as in Zech. Modified Gaussian 
logarithms are given by J. H. T. Miller, Vierstellige Loga- 
rithmen (Gotha, 1844), viz., a four-place table of B and — log 


(i 1 ) from 4=0 to .03 at intervals of .0001, thence to 
x 


.23 at intervals of .001, to 2 at intervals of .01, to 4 at inter- 
vals of .1; and by Shortrede, Logarithmic Tables (vol.i., 1849), 
viz., a five-place table of B and log (1+) from 4 =5 to 3 


at intervals of .1, from A =8 to 2.7 at intervals of .01, to 1.3 
at intervals of .001, to 3 at intervals of .01, and to 5 at inter- 
vals of 1. Filipowski’s Antilogarithms (1849) contains Gaus- 
sian logarithms arranged in a new way. The principal 
table gives log (x-+-1) as tabular result for log 2 as argu- 
ment from 8 to 14 at intervals of .001 to 5 places. Weiden- 
bach, Tafeln um den Logarithmen (Copenhagen, 1829), gives 
atl : 
log 5 __j for argument 4 from .382 to 2.002 at intervals of 


.001, to 3.6 at intervals of .01, and to 5.5 at intervals of .1, 
to 5 places. ‘ 

Logistic and Proportional Logarithms.—In most collections 
of tables of logarithms a five-place table.of Logistic and 
logistic logarithms for every second to 1° is proportional 
given. Logistic tables give log 3600-log x at logarithms. 
intervals of a second, « being expressed in degrees, minutes, 
and seconds; Schulze (1778) and Vega (1797) have them to 
a = 3600" and Callet and Hutton to z=5280”. Proportional 
logarithms for every second to 3° (i.e., log 10,800-log x) 
form part of nearly all collections of tables relating to 
navigation, generally to 4 places, sometimes to 5. Bagay, 
Tables (1829), gives a five-place table, but such are not often 
to be found in collections of mathematical tables. The 
same remark applies to tables of proportional logarithms 
for every minute to 24*, which give to 4 or 5 places the 
values of log 1440-log x. The object of a proportional or 
logistic table, or a table of log a—log x, is to facilitate the 
calculation of proportions in which the third term is a. 

Interpolation Tables.—All tables of proportional parts may 
be regarded as interpolation tables. Bremiker, 

Tafel der Proportionaltheile (Berlin, 1843), gives  Interpola- 
proportional parts to hundredths of all num-_ tion tables. 
bers from 70 to 699. Schrén, Logarithms, con- 

tains an interpolation table giving the first hundred mul- 
tiples of all numbers from 40 to 410. Tables of the values 
of binomial thébrem coefficients, which are required when 
second and higher orders of differences are used, are de- 
scribed below. Woolhouse, On Interpolation, Summation, and 
the Adjustment of Numerical Tables (London, 1865), contains 
nine pages of interpolation tables. The book consists of 
papers extracted from vols. xi. and xii. of the Assurance 
Magazine. 

Dual Logarithms.—This term is used by Mr. Oliver Byrne 
in his Dual Arithmetic, Young Dual Arithmeti- 
cian, Tables of Dual Logarithms, etc. (London, 
1863-67). A dual number of the ascending 
branch is a continued product of powers of ; 
1.1, 1,01, 1.001, ete., taken in order, the powers only bein 
expressed ; thus [6,9,7,8 denotes (1.1)®(1.01)9(1.001)"(1.0001)%, 
the numbers following the | being called dual digits. A 


Dual loga- 
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dual number which has all but the last digit zeros is called 
a dual logarithm; the author uses dual logarithms in 
which there are seven ciphers between the | and the loga- 
rithms. A dual number of the descending branch is a 
continued product of powers of .9, .99, etc.: for instance, 
(.9)8(.99)? is denoted by ’3’27. The Tables, which occupy 
112 pages, give dual numbers and logarithms, both of the 
ascending and descending branches, and the corresponding 
natural numbers. The author claimed that his tables were 

superior to those of common logarithms. 
Constants.—In nearly all tables of logarithms there is a page 
devoted to certain frequently used constants | 

1 


Constants, A 


Lt | 


and their logarithms, such as m2, 4/7, 
T 
specially good collection is printed in Templeton’s Mill- 
wright’s and Engineer’s Pocket Companion (corrected by 8. 
Maynard, London, 1871), which gives 58 constants involv- 
ing 7 and their logarithms, generally to 30 places, and 13 
others that may be properly called mathematical. A good | 
list of constants involving 7 is given in Salomon (1827). A 
paper by Paucker in Grunert’s Archiv (vol. i. p. 9) has a 
number of constants involving 7 given to a great many 
places, and Gauss’s memoir on the lemniscate function | 
(Werke, vol. iii.) has e~7, ea", e-4, etc., calculated to about 
50 places. The quantity + has been worked out to 707 
places (Shanks, Proc. Roy. Soc., vol. xxi. p. 319) and Euler’s 
constant to 263 places (Adams, Proc. Roy. Soc., vol. xxvii. p. 
88). The value of the modulus M, calculated by Prof. 
Adams, is given in LoGAriTuHMs, vol. xiv. p. 785. This 
value is correct to 263 places; but the calculation has since 
been carried to 272 places (see Adams, Proc. Roy. Soc., vol. 
xlii. p. 22, 1887). 
Tables for the Solution of the Irreducible Case in Cubie Equa- 
tions.—Lambert, Supplementa (1798), gives + 
sons (w-«3) from # = .001 to 1.155 at intervals of .001 
can + 7 to 7 places, and Barlow (1814) gives «’-« from 
x =1 to 1.1549 at intervals of .0001 to 8 places. 
Binomial Theorem Coefficients —The values of 


; . x(%-1) a#(a-1)(%-2) x(a-1)... (2-5) 
B 1 —_— yee. 
theorem 60... 19. ¢ ., SoG eee 0. Goa eee 
efficients. from «= .01 to x=1 at intervals of .01 to7) 


places, are serviceable for use in interpolation 
by second and higher orders of differences. The table 
quoted above occurs in Schulze (1778), Barlow (1814), Vega 
(1797) and succeeding editions), Hantschl (1827), and 
Kohler (1848). Rouse, Doctrine of Chances (London, no 
date), gives on a folding sheet (a+b) for n=1, 2,...20. | 
Lambert, Supplementa (1798), has the coefficients of the first | 
16 terms in (1--«)4 and (1-2)3, their accurate values being 
given as decimals. Vega (1797) has a page of tables giving | 
al 138 
o.42.4.0° "3.3" 
with their logarithms to 7 places, and a page of this kind 
occurs in other collections. Kéhler (1848) gives the values 
of 40 such quantities. } 2(a4-1) 
Figurate Numbers.—Lambert, Supplementa, gives oa a 
Figurate ae w(a-+1) see (+11) oom gee’ to BD re 
numbers. i312 % 
Trigonometrical Quadratic Surds.—The surd values of the 
sines of every third degree of the quadrant are | 
given in some tables of logarithms; e.g., in 
Hutton’S (p. xxxix., ed. 1855), we find sin 3°) 
=h1 V6LYS)+VALY#-v (1543/5) - 3 | 
—V4}3 and the numerical values of the surds 1/(5-+//5), | 
Vv (4), ete., are given to 10 places. These values were ex- 
tended to 20 places by Peter Gray, Messenger of Math., vol. 
vi. (1877), p, 105. 
Circulating Decimals,—Goodwyn’s tables have been de- 
scribed above, p. 12. Several others have been” 
Circulating published giving the number of digits in the 
decimals. periods of the reciprocals of primes; Burck- 
-hardt, Tubles des Divisewrs du Premier Million 
(Paris, 1814-17), gave one for all primes wp to 2543 and 
- for 22 primes exceeding that limit. Desmarest, Théorie des | 


.. and similar quantities to 10 places, 


’ 
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Nombres (Paris, 1852), included all primes up to 10,000. = 


Reuschle, Mathematische Abhandlung, enthaltend neue zahlen- 
theoretische Tabellen (1856), contains a similar table to 15,000. 
This Shanks extended to 60,000; the portion from 1 to 
30,000 is printed in the Proc. Roy. Soc., vol. xxii. p. 200, and 
the remainder is preserved in the archives of the society 
(d., xxiii. p. 260 and xxiv. p. 392), The number of digits 


; 1 
in the decimal period of — is the same as the exponent to 
Pp . 
which 10 belongs for modulus p, so that, whenever the 
period has p-1 digits, 10 is a primitive root of p. Tables 
of primes having a given number, n, of digits in their periods, 


“gendre (Traité des Fonctions Elliptiques, vol. ii. 
_p. 432) has computed S, to 16 places from n=1 


/same number of places, 
| for n= 2, 4, 6, ... 12 to 22 or more places (Proc. Lond. Math, 


TABLES. 


ie., tables of the resolutions of 10"-1 into factors and, as 
far as known, into prime factors, have been given by Loof 
(in Grunert’s Archiv, vol. xvi. p. 54; reprinted in Nouv. 
Annales, vol. xiv. p. 115) and by Shanks (Proc. Roy. Soe., 
vol. xxii. p. 381). The former extends to n=60 and the 
latter to n=100, but there are gaps in both. Reuschle’s 
tract also contains resolutions of 10"-1. For further refer- 
ences on circulating decimals, see Proc. Camb. Phil. Soc., 
vol. iii. p. 185 (1878). 

Pythagorean Triangles.—Right-angled triangles in which 
the sides and hypothen use are all rational 
integers are frequently termed Pythagorean Pythagorean 
triangles, as, for example, the triangles 3,4,5 triangles. 
and 5, 12,13. Schulze, Sammlung (1778), con- 
tains a table of such triangles subject to the condition tan 
hw > ls (w being one of the acute angles). About 100 tri- 
angles are given, but some occur twice. Large tables of 


right-angled rational triangles were given by Bretschnei- 
der, in Grunert’s Archiv, vol. i. p. 96 (1841), and by Sang, 


Edinburgh Transactions, vol. xxiii. p. 727 (1864). In these 
the triangles are arranged according to hypothenuses and 
extend to 1201, 1200, 49, and 1105, 1073, 264 respectively. 
Whitworth, in a paper read before the Lit. and Phil. So- 
ciety of Liverpool in 1875, carried his list as far as 2465, 
2337, 784. See also Rath, “Die rationalen Dreiecke,” in 
Grunert’s Archiv, vol. lvi. p. 188 (1874). Sang’s paper also 
contains a table of triangles having an angle equal to 120° 
and their sides integers. 

Powers of s.—Paucker, in Grunert’s Archiv, vol. i. p. 10, 
gives 1 and «3 to 140 places, and 7, xt, rt, 
™3 to about 50 places; and in Maynard’s list of 
constants (see ‘‘ Constants,” above) z* is given 
to 31 places. The first twelve powers of 7 and zl to 22 or 
more places were printed by Glaisher, Proc. Lond. Math. 
Soc., vol. viii. p, 140, and the first hundred multiples of + 
and 7-1 to 12 places by Kulik, Tafel der Quadrat-und Kubik- 
Zahlen (Leipsic, 1848), : 

The Series 1"+2"+3-"-+ ete. Let Sn,8n,on denote re- 
spectively the sums of the series 1-"-++-2-" 
ete., 1-"-2-".3-"- ete., 1" +3-"5-"-+ ete. Le- 


Powers. 
of 7. 


Series 1-"+- 
2", eto. 


to 35, and Glaisher (Proc. Lond. Math. Soe., vol. iv. p. 48) 
has deduced sx and on for the same arguments and to the 
The latter has also given Sn, Sn, on 


Soc., vol. viii. p. 140), and the values of Yn, where 2, = 2+ 
3--++5-"-+ ete. (prime numbers only involved), for n = 2, 4, 
6, ...36 to 15 places (Compte Rendu de V Assoc. Frangaise for 
1878, p. 172), 

Tables of e* and e*, or Hyperbolic Antilogarithms—The 
largest tables are the following, Gudermann, 
Theorie der potenzial- oder cyklisch-hyperbolischen bet rhe 
Functionen (Berlin, 1833), which consists of ie, 
papers reprinted from vols. viii, and ix, of 
Crelle’s Journal, and gives logio sinh x, logio cosh 2, and logio 
tanh « from «=2 to 5 at intervals of ,001 to 9 places and 
from z=5 to 12 at intervals of .01 to 10 places, Since sinh 
“= 4(e* -e~) and cosh x = }(e* ++ e~), the values of e* and e* 
are deducible at once by addition and subtraction. New- 
man, in Camb, Phil, Trans., vol, xiii, pp, 145-241, gives 
values of e* from «=O to 15.349 at intervals of .001 to 12 
places, from «= 15,350 to 17.298 at intervals of .002, and 
from x = 17.300 to 27.635 at intervals of .005, to 14 places. 
Glaisher, in Camb, Phil. Trans., vol. xiii. pp. 243-272, gives 
four tables of e”, e-*, logio e”, logio e*, their ranges being 
from «=.001 to .1 at intervals of .001, from .01 to 2 at in- 
tervals of .01, from .1 to 10 at intervals of .1, from 1 to 500 
at intervals of unity. Vega, Tabu (1797 and later edd.), 
has logy) e* to 7 places and ¢ to 7 figures from «= .01 to 10 
at intervals of .01. Ké6hler’s Handbuch contains a sm 
table of e%, In Schulze’s Sammlung (1778) e* is given for 
x= 1,2,3,... 24 to 28 or 29 figures and for « = 25, 30,and 60 
to 32 or 33 figures; this table is printed in Glaisher’s paper 
(loc, cit.). In Salomon’s Tafeln (1827) the values of e”, e”, 
On , where n has the values 1, 2,...9, 
_Bretschneider, in Grunert’s A , 

d e~* and also sin z and cos x for = 


5 ns 
given to 12 places, 
p. 33, worked out e* 
1, 2,...10 to 20 pla 7. 
Factorials—The values of logy (n!), where n! denotes 
1.2.3...n, from n=1 to 1200 to18 places,are 
given by Degen, Tubwarum Enneas ( 
gen, 1824), and reprinted, to 6 
end of De Morgan’s article “ 
wdia Metropolitana, Shortrede, Tables (1849, v 
toe (n!) to n= 1000 to 5 places, and for the 
ing in 0 to 8 places. Degen also gives the 
the logarithms. The first 20 figures of the 


TABLES. 


and the values of logio oa are computed by Glaisher as 
far as n=71 in the Phil. Trans. for 1870 (p. 370), and the 
values of + to 28 significant figures as far as n=50 in Camb, 


Phil. Trans., vol. xiii, p, 246. 
Bernoullian Numbers.—The first fifteen Bernoullian num- 
bers were given by Euler, Jnst. Cale. Diff., part 
Bernoullian ii. ch. vy. Sixteen more were calculated by 
numbers. Rothe, and the first thirty-one were published 
by Ohm in Crelle’s Journal, vol. xx. p. 11. 
Prof. J. C, Adams has calculated the next thirty-one, and 
a table of the first sixty-two was published by him in the 
Brit. Assoc, Report for 1877 and in Crelle’s Journal, vol. 
Ixxxy, p. 269, The first nine figures of the values of the 
first 250 Bernoullian numbers, and their Briggian loga- 
rithms to 10 places, have been printed by Glaisher, Camb. 
Phil, Trans., vol, xii. p, 384, i 
Tables of log tan (47-++-4¢)—Gudermann, Theorie der po- 
tenzial- oder cyklisch-hyperbolischen Functionen 


a of (Berlin, 1833), gives (in 100 pages) log tan 
(jr+44). (47-+-49) for every centesimal minute of the 


quadrant to 7 places. Another table contains | 


the values of this function, also at intervals of a minute, 
from 88° to 100° (centesimal) to 11 places. Legendre, 
Traité des Fonctions Elliptiques (vol, ii, p. 256), gives the 
same function for every half degree (sexagesimal) of the 
quadrant to 12 places, 

The Gamma Function.—Legendre’s great table appeared 
in vol. ii, of his Evercices de Caleul Intégral 
(1816), p. 85, and in vol. ii, of his Traité des 
Fonetions Elliptiques (1826), p. 489. Logy I(x) 
is given from x=—1 to 2 at intervals of .001 to 
12 places, with differences to the third order. This table 
is reprinted in full in Schlémilch, Analytische Studien (1848), 
p. 183; an abridgment in which the arguments differ by 
.01 occurs in De Morgan, Diff. and Int. Cale., p. 587, The 
last figures of the values omitted are also supplied, so that 
the full table can be reproduced, <A seven-place abridg- 
ment (without differences) is published in Bertrand, Cal- 
cul Intégral (1870), p. 285, and a six-figure abridgment in 
Williamson, Integral Calculus (1884), p. 169. In vol. i. of 
his Exercices (1811), Legendre had previously published a 
seven-place table of log,) I'(x), without differences. 

Tables connected with Elliptic Functions —Legendre calcu- 
lated elaborate tables of the elliptic integrals 
in vol, ii. of Traité des Fonctions Elliptiques 
(1826). Denoting the modular angle by @, the 
amplitude by ¢, and the incomplete integral of 
the second kind by F, (¢) the tables are—(1) log, EF and 
log, K from 8=0° to 90° at intervals of 0.1° to 12 or 14 
places, with differences to the third order; (2) Ai(¢) and F 
(¢), the modular angle being 45° from ¢=0° to 90° at in- 
tervals of 0.5° to 12 places, with differences to the fifth 
order; (3) E, (45°) and F (45°) from @=0° to 90° at inter- 
vals of 1°, with differences to the sixth order, also 2 and 
K for the same arguments, all to 12 places; (4) Fi(¢) and 
F\%) for every degree of both the amplitude and the argu- 
ment to 9 or 10 places. The first three tables had been 
published previously in vol. iii. of the Exercices de Calcul 

intégral (1816). 

Tables involving q¢.—Verhulst, Traité des Fonetions Ellip- 

tiques (Brussels, 1841), contains a table of 


1 
logio logy, (-) for argument @ at intervals of 


.1° to 12 or 14 places, Jacobi, in Crelle’s 

Journal, yol, xxvi. p. 93, gives log, q from @=0° to 90° at in- 

tervals of 0°.1 to 5 places. Meissel, Sammlung mathematischer 

Tafeln, i. (Iserlohn, 1860), consists of a table of logy, q at in- 

tervals of 1’ from 6=0° to 90° to 8 places. Glaisher, in 
Month. Not. Roy, Ast. Soc., vol. xxxvii, p. 372 (1877), gives 

logy q to 10 places and q to 9 places for every degree. In 
Bertrand, Caleul Intégral (1870), a table of logy q from 

-6=0° to 90° at intervals of 5’ to 5 places is accompanied by 


Gamma 
function. 


Elliptic 
functions. 


Tables in- 
volving q. 


Ye I 
tables of logy J {> and logy logy) — and by abridgments of 
: qd 


Legendre’s tables of the elliptic integrals. Schlémileh, 
Vorlesungen der héheren Analysis (Brunswick, 1879), p. 448, 
gives a small table of logy q for every degree to 5 places, 
i ients.—The yalues of P"(x) for n=1, 2, 
3,...7 from x0 tol at intervals of .01 are 
given by Glaisher, in Brit, Assoc. Rep, for 1879, 
pp. 54-57. The functions tabulated are P'(x) = 
a, P?(x) =4(32?-1), P3(4%) = 4(523-32), P*(x) =k 
243), P(x) = 4(6325— 7023-4152), P8(x) = 9.(23125- 
5), P(x) = (42927 - 69325-31523 - 35x). The 
in | with the theory of interpola- 


_ Legendrian 


I 


—— 


| Abhandlungen, p. 84). 
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tion, the attraction of spheroids, and other physical theo- 
ries, 

Bessel’s Functions.—Bessel’s original table appeared at the 
end of his memoir “ Untersuchung des plane- 
tarischen Theils der Stérungen, welche aus der 
Bewegung der Sonne entstehen” (in Abh. d, 
Berl, Akad,, 1824; reprinted in vol. i. of his 
It gives Jo(x) and Ji(x) from «= 0 to 
3.2 at intervals of 01. More extensive tables were calcu- 
lated by Hansen in “ Ermittelung der absoluten Stérungen 
in Ellipsen von beliebiger Excentricitaét und Neigung” (in 
Schriften der Sternwarte Seeberg, part i., Gotha, 1843). They 
include an extension of Bessel’s original table to «= 20, 
besides smaller tables of Jn (x) for certain values of n as far 
as % = 28, all to 7 places. Hansen’s table was reproduced by 
Schlomilch, in Zeitschr. fiir Math., vol. ii, p. 158, and by 
Lommel, Studien iiber die Bessel’ schen Functionen (Leipsic, 
1868), p. 127. Hansen’s notation is slightly different from 
Bessel’s; the change amounts to halving each argument. 
Schlomilch gives the table in Hansen’s form; Lommel ex- 
presses it in Bessel’s. 

Sine, Cosine, Exponential, and Logarithm Integrals—The 


Bessel’s 
functions, 


: , “sin & 
functions so named are the integrals =a; 
- hee — — 
=cos x a cad x dx v ntegrals, 
f dx, ve —dx, ab ——, which are de- 
o & “2 & o log 


noted by the functional signs Siz, Cia, Eiz, lix respect- 
ively. Soldner, Théorie et Tables Wune Nouvelle Fonction 
Transcendante (Munich, 1809), gave the values of liz from 


| +=0 to Lat intervals of .1 to 7 places, and thence at various 


intervals to 1220 to 5 or more places, This table is re- 
printed in De Morgan’s Diff. and Int. Cale,, p. 662. Bret- 
schneider, in Grunert’s Archiv, vol. iii, p. 33, calculated Ei 
(+2), Sia, Ciz for «=1, 2,...10 to 20 places, and subse- 
quently (in Schlémilch’s Zeitschrift, vol. vi.) worked out 
the values of the same functions from «= 0 to 1 at intervals 
of .01 and from 1 to 7.5 at intervals of .1 to 10 places. Two 
tracts by L. Stenberg, Tabule Logarithmi Integralis (Malmo, 
part i, 1861 and part ii. 1867), give the values of li 10* from 
x=-15 to 3.5 at intervals of .01 to 18 places. Glaisher, in 
Phil. Trans,, 1870, p. 367, gives Hi (--«), Siw, Civ from «=0 
to 1 at intervals of .01 to 18 places, from «=1 to 5 at inter- 
vals of .1 and thence to 15 at intervals of unity, and for 
x=20 to 11 places, besides seven-place tables of Six and Cia 
and tables of their maximum and minimum values, See 
also Bellavitis, ‘‘Tayole Numeriche Logaritmo-Integrale ” 
(a paper in Memoirs of the Venetian Institute, 1874), Bessel 
calculated the values of li 1000, li 10,000, li 100,000, li 
200,000, ... li 600,000, and li 1,000,000 (see Abhandlungen, 
vol. ii. p. 339). In Glaisher, Factor Table for the Sixth 
Million (1883, 7 iii., the values of li # are given from «=0 to 
9,000,000 at intervals of 50,000 to the nearest integer. 


x 2/2 e 
Values of i e-*dx and et dn e-“dx,— These functions 
are employed in researches connected with re- 


fractions, theory of errors, conduction of heat, pempaieled 
ete. Let fye-*dx and f,” .-dz be de- J0 


noted by Erf # and Erfe « respectively, stand- & of 

ing for, “error function” and “error function “ J 9 
complement,” so that Erf #-- Erfe «=3)/r 

(Phil. Mag., Dec. 1871; it has since been found convenient 
to transpose as above the definitions of Erf and Erfe), The 
tables of the functions, and of the functions multiplied by 
e*, are as follows. Kramp, Analyse des Réfractions (Stras- 
burg, 1798), has Efre # from x=0 to 3at intervals of .01 to 8 
or more places, also log! (Erfe #) and logio (e@Erfe x) for 
the same values to7 places. Bessel, Fundamenta Astronomiz 
(K6énigsberg, 1818), has logig (eErfe 2) from «=0 to 1 at 
intervals of .01 to 7 places, likewise for argument logio 2, 
the arguments increasing from 0 to 1 at intervals of .01. 
Legendre, T'raité des Fonctions Elliptiques (1826), vol. ii. p. 


520, contains T(4,e~™)» that is, 2 Erfe « from 70 to 5 at 
intervals of .01 to 10 places. Encke, Berliner Ast. Jahrbuch 


2 
for 1834, prints )/; Erf x from «=0 to 2 at intervals of .01 


2 
to 7 places and Vr Erf (px) from «=0 to 3.4 atintervals of 


.01 and thence to 5 at intervals of .1 to 5 places, p being 
4769360. Glaisher, in Phil. Mag., December 1871, has cal- 
culated Erfe x from «=3 to 4.5 at intervals of .01 to 11, 13, 
or 14 places. _Encke’s tables and two of Kramp’s were re- 
printed in the, Encyclopedia Metropolitana, art. “ Proba- 
bilities.” | 

Tables of Integrals, not Numerical.—Meyer Hirsch, Integral- 
tafeln (1810; Eng. trans., 1823), and Minding, Integraltafeln 
(Berlin, 1849), give values of indefinite integrals and for- 


20 : 


mule of reduction; both are useful and valuable works, 
De Haan, Nouvelles Tables d’Intégrales Définies 


miner (Leyden, 1867), is a quarto volume of 727 
integrals. Pages containing evaluations of definite integ- 


rals, arranged in 485 tables. The first edition 

appeared in vol. iv. of the Transactions of the Amsterdam 

Academy of Sciences. This, though not so fulland accurate 

as the second edition, gives references to the original me- 
moirs in which the different integrals are considered. 

Tables relating to the Theory of Numbers.—These are of so 

technical a character and so numerous that a 

Theory full account cannot be attempted here. The 

of numbers. reader is referred to Cayley’s paper in the Brit. 


Assoc. Rep. for 1875, where a full description | 
Three tables may, however, be | 
briefly noticed on account of their importance and because | 
they form separate volumes: (1) Degen, Canon Pellianus | 


with references is given. 


(Copenhagen, 1817), relates to the indeterminate equation 
y? —ax*=1 for values of a from 1 to 1000. It in fact gives 
the expression for )/a as a continued fraction; (2) Jacobi, 
Canon Arithmeticus (Berlin, 1839), is a quarto work contain- 
ing 240 pages of tables, where we find for each prime up to 
1000 the numbers corresponding to given indices and the 
indices corresponding to given numbers, a certain primitive 
root (10 is taken whenever it is a primitive root) of the 
prime being selected as base; (3) Reuschle, Tafeln complexer 
Primzahlen, welche aus Wurzeln der Einheit gebildet sind (Ber- 
lin, 1875), includes an enormous mass of results relating to 
the higher complex theories. A table of x(n), where x(n) 
denotes the sum of the complex numbers which have n for 
their norm for primes up to » = 13,000 (ef. Quart. Journ., vol. 
xx. p. 152), has been published since the date of Cayley’s 
report. Some tables that belong to the theory of numbers 
have been described above under “ Factor Tables” (p. 7). 
Bibliography.—F ull bibliographical and historical information 
relating to tables is collected in Brit, Assoc. Rep. for 1873, p. 6 
The principal works are: —Heilbronner, Historia Matheseos (Leip- 
sic, 1742), the arithmetical portion being at the end; Scheibel, 
Einleitung zur mathematischen Biicherkenntniss (Breslau, 1771-84) ; 
Kistner, Geschichte der Mathematik (Gottingen, 1796-1800), vol. iii. ; 
Murhard, Bibliotheca Mathematica (Leipsie, 1797-1804), vol. ii. ; 
Rogg, Bibliotheca Mathematica (Tiibingen, 1830), and continuation 
from 1830 to 1854 by Sohnke (Leipsic and London, 1854) : Lalande, 
Bibliographie Astronomique (Paris, 1803), a separate index on p. 
960. A great deal of accurate information upon early tables is 
given by Delambre, Histoire de l’ Astronomie Moderne (Paris, 1821), 
vol. i.; and Nos. xix. and xx. of Hutton’s Mathematical Tracts 
(1812). For a complete list of logarithmic tables of all kinds from 
1614 to 1862, see De Haan. “‘ lets over Logarithmentafels,” in Ver- 
slagen en Mededeelingen der Koning. Akad, van Wetenschappen (Am- 
sterdam, 1862), pt. xiv. De Morgan’s article “Tables,” which ap- 
peared first in the Penny Cyclopedia, and afterwards with addi- 
tions in the Pnglish Cyclopxrdia, gives not only a good deal of 
bibliographical information but also an account of tables relatin 
to life assurance and annuities, astronomical fables, commercia 
tables, ete. (J. W. L. G.) 


TABOO (also written Tasu and Tapuv) is the name 
given to a system of religious prohibitions which 
attained its fullest development in Polynesia (from 
Hawaii to New Zealand; see vol. xix. p. 439-40), but of 
which under different names traces may be discovered 
in most parts of the world. 

The word ‘‘taboo’’ is common to the different dia- 
lects of Polynesia, and is perhaps derived 
from ta, ‘‘to mark,’’ and pu, an adverb of 
intensity. The compound word ‘‘ taboo”’ 
(tapu) would thus originally mean ‘‘ marked thor- 
oughly. Its ordinary sense is ‘‘ sacred.’’ It does not, 
however, imply any moral quality, but only ‘a con- 
nection with the gods or a separation from ordinary 
purposes and exclusive appropriation to persons or 
things considered sacred ; sometimes it means devoted 
as by a vow.”’ Chiefs who trace their lineage to the 
gods are called arii tabu, ‘* chiefs sacred,’’ and a tem- 
ple is called a wahi tabu, *‘ place sacred.’’ The con- 
verse of taboo is now (in Tonga gnofoda), which means 
*“general”’ or ‘‘common.’’ Thus the rule which for- 
bade women to eat with men, as well as, except on 
special occasions, to eat any fruits or animals offered 
in sacrifice to the gods, was called ai tabu, ‘ eating 
sacred’’; while the present relaxation of the rule is 
called ai noa, eating generally, or haying food in com- 
mon. Although it was employed for civil as well as 
religious purposes. the taboo was essentially a relig- 
ious observance. In Hawaii it could bé imposed my 
a priests; but elsewhere in Polynesia kings and 
chiefs, and even to a certain extent ordinary individu- 
als, exercised the same power. The strictness with 


“Meaning. 


TABOO. 


which the taboo was observed depended largely on the 
influence of the person who imposed it: if he was a 


| great chief it would not be broken; but a powerful 


man often set at nought the taboo of an inferior. 
A taboo might be general or particular, permanent 
or temporary. A general taboo applied, 


e. g., to a whole class of animals ; a particu- Pay yang 
lar taboo was confined to one or more indi- tiehiar 
viduals of the class. Idols, temples, the taboos. 


age and names of kings and of mem- 

ers of the royal family, the persons of chiefs and 
priests, and the property (canoes, houses, clothes, etc). 
of all these classes of persons were always taboo or 
sacred. By a somewhat arbitrary extension of this 
principle a chief could render taboo to (7.e., in favor 
of) himself anything which took his faney by merely 


calling it by the name of a part of his person. ‘Thus, 
if he said ‘‘That axe is my backbone,”’ or “is my 


head,’’ the axe was his; if he roared out ‘That 
canoe! my skull shall be the baler to bale it out,’’ the 
canoe was his likewise. The names of chiefs and still 
more of kings were taboo, and could not be uttered. 
If the name of a king of Tahiti was a common word 
or even resembled a common word, that word dropped 
out of use and a new name was substituted for it. 
Thus in course of time most of the common words in 
the language underwent considerable modifications or 
were entirely changed. 

Certain foods were permanently taboo to (ae., in 
favor of or for the use of ) gods and men, 
but were forbidden to women. Thus in Ha- 
waii the flesh of hogs, fowls, turtle, and 
several kinds of fish, cocoa-nuts, and nearly everythin 
offered in sacrifice were reserved for gods and men, an 
could not, except in special cases, be consumed by 
women. In the Marquesas Islands human flesh was 
tabooed from women. Sometimes certain fruits, ani- 
mals, and fish were taboo for months together from both 
men and women. In the Marquesas houses were tal 
against water: nothing was washed in them; no drop 
of water might be spilled in them. If an island or a 
district was aboded. no canoe or person might ap- 
proach it while the taboo lasted; if a path was 
tabooed, no one might walk on it. Seasons generally 
kept taboo were the approach of a great religious 
ceremony, the time of preparation for war, and the 
sickness of chiefs. The time during which they lasted 
varied from years to months or days. In Hawaii there 
was a tradition of one that lasted thirty years, during 
which men might not trim their beards, ete. A com- 
mon period was forty days. A taboo was either com- 
mon or strict. During a common taboo the men were 
only required to abstain from their ordinary occupa- 
tions and to attend morning and evening prayers. But 
during a strict taboo every fire and light on the island 
or in the district was extinguished; no canoe was 
launched; no person bathed; no one, except those 
who had to attend at the temple, was allowed to be 
seen out of doors; no dog might bark, no pig grunt, 
no cock crow. Hence at these seasons they tied up 
the mouths of dogs and pigs, and put fowls under a 
calabash or bandaged their eyes. e taboo was im- 
posed either by proclamation or by fixing certain 
marks (a pole with a bunch of bamboo leaves, a white 
cloth, au) on the places or things tabooed. 


The penalty for the violation of a taboo was either relig- 


ious or civil. The religious penalty inflicted 
by the offended atuas or spirits generally took 
the form of a disease: the offender swelled u 


tion. 


y 


and died, the notion being that the atua or h + Ea 
emissary (often an infant spirit) had entered into him and 


devoured his vitals. Cases are on record in which 
who had unwittingly broken a taboo actually died of 
on discovering their fatal error. Chiefs and ‘ 

ever, could in the case of involuntary t 
certain mystical ceremonies which prevented 
from taking effect. The civil penalty for br 
varied in severity. In Hawaii there were 
appointed by the king to see that the taboo was « 


| 
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and every breach of it was punished with death, unless the 
offender had powerful friends in the persons of priests or 
chiefs. 
(which, however, is Melanesian) death was rarely inflicted, 
but the delinquent was robbed and his gardens despoiled. 
In New Zealand this judicial robbery was reduced to a sys- 
tem. 
taboo than all his friends and acquaintances swarmed down 
on him and carried off whatever they could lay hands on. 


Under this system (known as muru) property circulated | 


with great rapidity. If, eg., a child fell into the fire, the 
father was robbed of nearly all he possessed.! 


. see | 
Besides the permanent and the artificially created taboos 
there were others which arose spontaneously | 


ba asa result of circumstances. Thus all persons | 
taboo. ¥y dangerously ill were taboo and were removed 


from their houses to sheds in the bush; if they 
remained in the house and died there the house was tabooed 
and deserted. Mothers after childbirth were taboo, and so 
were their new-born children. Women before marriage 


were noa, and could have as many lovers as they chose ; but | 
after marriage they were strictly tabooed to their husbands | 


and from every one else. One of the strictest taboos was 
incurred by all persons who handled the body or bones of a 
dead person or assisted at his funeral. In Tonga a common 


person who touched a dead chief was tabooed for ten lunar | 


months; a chief who touched a dead chief was tabooed for 
from three to five months according to the rank of the de- 
ceased. Burial grounds were taboo; and in New Zealand a 
eanoe which had carried a corpse was never afterwards 
used, but was drawn on shore and painted red. Red was 
the taboo color in New Zealand; in Hawaii, Tahiti, Tonga, 
and Samoa it was white. In the Marquesas a man who had 
slain an enemy was taboo for ten days: he might have no 
intercourse with his wife and might not meddle with fire ; 
he had to get some one else to cook for him. A woman en- 
gaged in the preparation of cocoa-nut oil was taboo for five 
days or more, during which she might have no intercourse 
with men. A tabooed person might not eat his food with 
his hands, but was fed by another person ; if he could get no 
one to feed him, he had to go down on his knees and pick 
up his food with his mouth, holding his hands behind him. 
A chief who was permanently taboo never ate in his own 
house but always in the open air, being fed by one of his 
wives; or taking his food with the help of a fern stalk so as 
not to touch his head with his hands; food left by him 
was kept for him in asacred place ; any other person eating 
of if was supposed to die immediately. A man of any 
standing could not carry provisions on his back; if he did 
so they became taboo and were useless to any one but him- 
self. For the taboo was communicated as it were by infec- 
tion to whatever a tabooed person or thing touched. This 
rule applied in its fullest force to the king and queen of 
Tahiti. The ground they trod on became sacred; if they 
entered a house, it became taboo to them and had to be 
abandoned to them by its owner. Hence special houses 
were set apart for them on their travels, and, except in their 
hereditary districts, they were always carried on men’s 
shoulders to prevent them touching the ground. Elsewhere, 
as in New Zealand. this rule was not carried out so strictly. 
But even in New Zealand the spots on which great chiefs 
rested during a journey became taboo and were surrounded 
with a fence of basket-work. The head and hair, especially 
of a chief, were particularly taboo or sacred; to touch a 
man’s head was a grossinsult. If a chief touched his own 
head with his fingers he had immediately to apply theni to 
his nose and snuff up the sanctity which they had abstrac- 
ted from his head. The cutting of achief’s hair was a sol- 
emn ceremony ; the severed locks were collected and buried 
in a sacred place or hung up on a tree. If adrop of chief’s 
blood fell upon anything, that thing became taboo to him, 
i.e., was his property. If he breathed on a fire, it became 

and could not be used for cooking. In his house no 
fire could under any circumstances be used for cooking; no 
woman could enter his house before a certain service had 
been gone through. Whatever a new-born child touched 
became taboo to (i.e., in favor of ) the child. Thelaw which 
separated tabooed persons and things from contact with 
food was especially strict: Hence a tabooed or sacred 
person ought not to leave his comb or blanket or anything 
which had touched his head or back (for the back was also 
particularly taboo) in a place where food had been cooked ; 
and in drinking he was careful not to touch the vessel with 
his hands or lips (otherwise the vessel became taboo and 


1 The origin of this custom may perhaps be discerned in a cus- 


tom of the Dieri tribe, South Australia. Among them,ifa child 


with an accident, all its relations immediately get their 
broken sticks or pammenoes 5 the blood flows 


‘ with 
their this surgical ration: being su ed to ease 
e child’s pain (Native Teibes oe Australia, nd i ad 


> 


Elsewhere the punishment was milder; in Fiji | 


No sooner was it known that a man had broken a! 
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could not be used by any one else), but to have the liquid 
| shot down his throat from a distance by a second person, 

There were various ceremonies by which a taboo could 
be removed. In Tonga a person who had be- 
|}come taboo by touching a chief or anything 
| belonging to him could not feed himself till he 
'had got rid of the taboo by touching the soles 
| of a superior chief’s feet with his hands and then rinsing 
his hands in water, or (if water was scarce) rubbing them 
with the juice of the plantain or banana. But, if a man 
found that he had already (unknowingly) eaten with 
| tabooed hands, he sat down before a chief, took up the foot 
of the latter, and pressed it against his stomach to coun- 
teract the effect of the food inside. In New Zealand 
a taboo could be taken off by a child or grandchild. The 
| tabooed person touched the child and took drink or food 
from its hands; the man was then free, but the child was 
tabooed for the restof the day. A Maori chief who became 
taboo by touching the sacred head of his child was disin- 
fected, so to speak, as follows. On the following day (the 
ceremony could not be performed sooner) he rubbed his 
hands over with potato or fern root which had been cooked 
over a sacred fire; this food was then carried to the head 
of the family in the female line, who ate it, whereupon the 
hands became noa. The taboo was removed from a new- 
born child in asomewhatsimilar manner. The father took 
the child in his arms and touched its head, back, ete., with 
some fern root which had been roasted over a sacred fire; 
next morning a similar ceremony was performed on the 
child by its eldest relative in the female line; the child was 
then noa, t.e., free from taboo. Another mode of removing 
the taboo was to pass a consecrated piece of wood over the 
right shoulder, round the loins, and back again over the left 
shoulder, after which the stick was broken in two and 
either buried, or burned, or cast into the sea. © 

Besides the taboos already described there were others 
which any onecould impose. In New Zealand, 
if a man wished to preserve his house, crop, 
garden, or anything else, he made it taboo; 
similarly he could appropriate a forest tree or a piece of 
drift timber, ete., by tying a mark to it or giving it a chop 
with hisaxe. InSamoa, for a similar purpose a man would 
set up a representation of, e.g.,a sea pike or shark, believing 
that any one who meddled with property thus protected 
would be killed by a sea pike or shark the next time he 
bathed. Somewhat similar to this was what may be called 
the village taboo. In the autumn the kwmera (sweet 
potato) fields belonging to the village were taboo till the 
crop was gathered, so that no stranger could approach 
them ; and all persons engaged in getting in the crop were 
taboo, and could therefore for the time engage in no other 
occupation. Similar taboos were laid on woods during the 
hunting season and on rivers during the fishing season. 


Removal 
of taboo. 


Private 
taboos, 


On looking over the various taboos mentioned above 
we are tempted to divide them into two Classi- 
general classes,—taboos of privilege and fication, 
tabooes of disability. Thus the taboo of 
chiefs, priests, and temples might be described as a 
privilege, while the taboo imposed on the sick and on 

ersons who had come in contact with the dead might 
ba regarded as a disability ; and we might say accord- 
ingly that the former rendered persons and things 
sacred or holy, while the latter rendered them unclean 
‘or accursed. Butthat no such distinction ought to be 
drawn is clear from the fact that the rules to be ob- 
served in the one case and in the other were identical. 
On the other hand, it is true that the opposition of 
sacred and accursed, clean and unclean, which plays so 
important a part in the later history of religion, did 
in fact arise by differentiation from the single root idea 
of taboo, which includes and reconciles them both and 
by reference to which alone their history and mutual 
relation are intelligible. 

The original character of the taboo must be looked 
for not in its civil but in its religious ele- 


3 ; Use in 
ment. It was not the creation of a legisla- sociolo- 
ture but the gradual outgrowth of ani- sical evo- 


mistic beliefs, to which the ambition and 
avarice of chiefs and priests afterwards gave an ar- 
tificial extension. But in serving the cause of avarice 
and ambition it subserved the progress of civilization 
by fostering conceptions of the rights of property and 
the sanctity of the marriage tie,—conceptions which 
in time grew strong enough to stand by themselves 
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and to fling away the crutch of superstition which in 
earlier days had been their sole support. For we 
shall scarcely errin believing that even in advanced 
societies the moral sentiments, in so far as they are 
merely sentiments and are not based on an induction 


from experience, derive much of their force from an | 


original system of taboo. Thus on the taboo were 
grafted the golden fruits of law and morality, while 
the parent stem dwindled slowly into the sour crabs 
and empty husks of popular superstition on which 
the swine of modern society are still content to 

feed. 
It remains to indicate briefly some facts which point 
to a wide diffusion under various names of 


Diffusion ¢ystoms similar to the taboo. As might 
of similar A 
customs, have been expected, the taboo is found, 


though in a Jess marked form, among the 
Micronesians, Malays, and Dyaks, all of whom are 
ethnologically connected with the Polynesians. In 
Micronesia both the name and the institution occur : 
the inhabitants of certain islands are forbidden to eat 
certain animals and the fruits of certain trees; 
temples and great chiefs are tabooed from the people ; 
any one who fishes must previously for twenty-four 
hours abstain from women ;! in conversing with women 
men are not allowed to use certain words, ete. Again, 
the Malays have the custom, though apparently not 
the name. In Timor and the neighboring islands the 
word for taboo is pamali (or pomal/); and during the 
long festival which celebrates a successful head-hunt 
the man who has secured the most heads is pamali ; 
he must not sleep with his wife nor eat from his own 
hand, but is fed by women. Pumali isa Javanese 
word, and had originally in Java and Sumatra the 
same meaning that it now bears in Timor. In Celebes 
a mother after childbirth was pamali. Amongst the 
Dyaks of Borneo the pamali (called by the Land 
Dyaks porikh) is regularly practiced at the planting 
of rice, harvest home, when the ery of the gazelle is 
heard behind, in times of sickness, after a death, ete. 
At the harvest home it is observed by the whole tribe, 
no one being allowed to enter or leave the village. The 
house where a death has taken place is pamali for 
twelve days, during which no one may enter it and 
nothing may be taken out of it. A tabooed Dyak may 
not bathe, meddle with fire, follow his ordinary oc- 
cupation, or leave his house. Certain families are 
forbidden to eat the flesh’of particular animals, as 
cattle, goats, and snakes. The taboo is often indicated 
by a bundle of spears or a rattan. The Motu of New 
Guinea also have the taboo: a man is tabooed after 
handling a corpse. He then keeps apart from his 
wife ; his food is cooked for him by his sister; and he 
may not touch it with his hands. After three days 
he bathes and is,free.* But the Motu appear to be 
Malayo-Polynesians, not Melanesians proper. How- 
ever, in Melanesia also we find the taboo. 
ished in Fiji. It is observed in New Caledonia in 
cases of death, to preserve a crop, ete. According to 
the Rev. R. H. Codrington, there is this distinction be- 
tween the Melanesian and the Polynesian taboo, that 
for the former there is no supernatural sanction: the 
man who breaks a taboo simply pays compensation to 
the person on whose tabooed property he has trans- 
a But Mr. R. Parkinson states that in New 
ritain (now New Pomerania) a person who violates 
a taboo-mark set on a plantation, tree, ete., is sup- 
osed to be ‘‘ attacked by sickness and misfortune.” 
‘o go through the similar customs observed by say- 
ages all over the world would be endless; we may, 
however, note that a regular system of taboo is said 
to exist among some of the wild tribes of the Naga 


1 For other examples of taboos (especially injunctions to conti- 
nence) gmong various peoples in connection with fishing, hunt- 
ng, 


ing, and trad see Turner, Samoa, p. 349 ; Aymonier, Notes sur 
les , pp. 21 ee 26, 113, 141; W. Powell. Wanderings in a 
Wild Country, p. 207; Re, of International Expedition to Point 


Barrow, Alaska, p. 39, Waehinmion 1885. 
2 Journ. Anthrop, Inst., viii. p. 370, 
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| Hills in India,’ and that the rules not to touch food 
with the hands or the head with the hands are 
| observed by tabooed women among one of the Fraser 
| Lake tribes in North America.‘ In fact some of the 
most characteristic features of taboo—the prohibition 
to eat certain foods and the disabilities entailed by 
childbirth and by contact with the dead, together with 
a variety of ceremonies for removing these disabilities 
have been found more or less amongst all primitive 
races. It is more interesting to mark the traces of 
such customs among civilized peoples, eg., Jews, 
| Greeks, and Romans. 
Amongst the Jews—(1) the vow of the Nazarite 
(Num. vi. 1-21) presents the closest re- 
| semblance to the stncabivi taboo. The 
meaning of the word Nazarite is ‘‘one 
separated or consecrated,’’ and this, as we saw (p. 20), 
is precisely the meaning of taboo. It is the head of 
the Nazarite that is especially consecrated (vy. 7, ** his 
separation unto God is upon his head’’; y. 9, “defile 
the head of his separation’’; v. 11, “shall hallow his 
head*’), and so it was in the taboo. The Nazarite 
might not partake of certain meats and drinks, nor 
shave his head, nor touch a dead body,—all rules of 
taboo. If a person died suddenly beside him, this 
was said to ‘‘ defile the head of his separation,’ and 
the same effect, expressed in the same language, would 
apply toa tabooed Polynesian in similar circumstances. 
Again, the mode of terminating the vow of the Naza- 
rite corresponds with the mode of breaking a taboo. 
He shaved his head at the door of the sanctuary and 
the priest placed food in his hands, either of which 
acts would have been a flagrant violation of a Poly- 
nesian taboo. (2) Some of the rules for the obsery- 
ance of the Sabbath are identical with rules of strict 
taboo; such are the prohibitions to do any work, to 
kindle a fire in the house, to cook food, and to go out of 
doors (Exod. xxxv. 2, 3; xvi. 23, 29). The Essenes 
strictly observed the rules to cook no food and light no 
fire on the Sabbath (Josephus, Bell. Jud., ii. 8, 9). 
(3) Any one who touched a dead body was ‘‘ unclean ”’ 
for seven days; what he touched became unclean, and 
could communicate its uncleanness to any other person 
who touched it. At the end of seven days the unclean 
person washed his clothes, bathed himself, and was 
clean (Num. xix. 11, 14, 19, 22). In Polynesia, as we 
have seen, any one who touched a dead body was 
taboo; what he touched became taboo, and could 
communicate the infection to any one who touched it ; 
and one of the ceremonies for getting rid of the taboo 
was washing. (4) A Jewish mother after childbirth 
was unclean (Ley. xii.); a Polynesian mother was 
taboo. (5) A great many animals were unclean, and 
could infect with their uncleanness whatever they 
touched ; earthen vessels touched by certain of them 
were broken. Certain animals were taboo in Poly- 
nesia, and utensils which had contracted a taint of taboo 
were in some cases broken. : 
Cog Ne Greeks ‘ pans or ry least a rem- 
iniscence, of a system of taboo is perhaps 
to be found in certain applications of the ——— 
epithets ‘‘sacred’’ and ‘‘divine’’ in | 
omer. Thus a king or a chief is sacred (lepi i¢ TyAe- 
” AAKt- 
Siog 


Amongst 
the Jews. 


paxow, Od., ii. 409, xviii. 405, ete. ; lepdv pévog 
voowo, Od., vii. 167, viii. 2, ete.) or divine | 
*Odvacetc, ete. ; ‘Odvoc7joc Oeior, Il., ii. 335, ete. > 
Baoidjuv, Od., iv. 691); his chariot is. 
xvii. 464), and his house is divine (Od., iv. 43). Au 
army is sacred ( Od., xxiv. 81), and so are sentinels on 
duty (//., x. 56; xxiv. 681). This resembles the war- 
taboo of the Polynesians; on a warlike expedition all 
Maori warriors are taboo, and the permanent - al 
taboo of the chiefs is increased : ” 
‘*tabooed an inch thick.’’ The Jews also see 

had a war-taboo, for when out on the wa 


3 Journ. Anthrop. Inst., xi. p. 71; Dalton, Des 
of Bengal, p. : 
Anthrop. Inst., vii. p. 206. 
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abstain from women (1 Sam. xxi. 4, 5),—a rule strictly 
observed by Maori warriors on a dangerous expedition. 
The Dards, who with the kindred Siah Posh Kafirs 
on the southern slopes of the Hindu Kush—tribes 
which probably of all Aryan peoples retain a social 
state most nearly approximating to that of the primi- 
tive Aryans—abstain from sexual intercourse » See 
the whole of the fighting season, from May to Sep- 
tember; and ‘‘ victory to the chastest ’’ is said to be 
a maxim of all the fighting tribes from the Hindu 
Kush to Albania.! 
war is observed by some Indian tribes of North 
America.2?- In Homer a fish is sacred (//., xvi. 407), 
and Plato points out that during a campaign the 
Homeric warriors never ate fish (Rep., 404 B). Kven 
in time of peace the men of Homer’s day only ate fish 
when reduced to the verge of starvation ( Od., iv.363 sq. ; 
xii. 329 sqg.). TheSiah Posh Kafirs refuse to eat fish, 
although their rivers abound in it.* The Hindus of 
Vedic times appear not to have eaten fish.* It is 
probable, therefore, that among the early Aryans, as 
among primitive peoples in various parts of the 
world, the eating of fish was tabooed. Again, the 
threshing-floor, the winnowing-fan, and meal are all 
sacred (//., v. 499; H. Merc., 21, 63; J/., xi. 631). 
Similarly in New Zealand a taboo was commonly laid 
on places were farming operations were going on; 
and among the er a a the corn on the thresh- 
ing-floor can be touched, a religious ceremony has to 
be performed, and all ‘‘ defiled’’ persons are carefully 
kept from seeing it. Although the Homeric folk ate 
swine, the epithet ‘‘divine’’ commonly applied to a 
swineherd in Homer may point to a time when pigs 
were sacred or tabooed. In Crete pigs were certainly 
sacred and not eaten (Athenzeus, 376a), and apparently 
at Pessinus also (Pausanias, vii. 17, 10). Amongst the 
Jews and Syrians, of course, pigs were tabooed ; and 
it was a moot question with the Greeks whether the 
Jews abhorred or worshipped pigs (Plut., Quest. 
Conv., iv. 5). The pigs kept in the great temple at 
Hierapolis were neither sacrificed nor eaten; some 
people thought that they were sacred, others that they 
were unclean, évayéas (Linsian, De Dea Syria, 54). 
Here we have an exact taboo, the ideas of sacredness 
and uncleanness being indistinguishable. Similarly 
by the Ojibways the dog is regarded as ‘‘ unclean and 
yet asin some respects holy.’’® The divergence of the 
two conceptions is illustrated by the history of the cow 
among different branches of the Aryan race: the 
Hindus regard this animal as sacred ; the Shin caste 
among the Dards hold it in abhorrence.?’ The general 
word for taboo in Greek is dyoc, which occurs in the 
sense both of ‘“‘sacredness’’ and of ‘‘ pollution’’; 
and the same is true of the adjective dyo¢ and of the 
rare adjective avayfc, ‘‘ tabooed’’ (Bekker’s Anecdota 
Greeca, 212, 32; Harpocration, s.v. avayei¢), Usu- 
ally, however, the Greeks discriminated the two senses, 
dyvég being devoted to the sense of ‘‘sacred’’ and 
évayj¢ to that of ‘‘unclean”’ or ‘‘accursed.”’ ‘‘ To 
taboo”’ is dyiferv; ‘‘to observe a taboo”’ is dyvederr ; 
and the state or season of taboo is dyveia or aycoreia, 
The rules of the Greek dyveia correspond closely to 
those of the Polynesian taboo, consisting in “‘ purifi- 
¢ations, washings, and sprinklings, and in abstaining 
from mourning for the dead, child-bed, and all pollu- 
tions, and in refraining from certain foods,’ ete. 

Amongst the Romans, who preserved more traces of 
primitive barbarism than the Greeks, the flamen dialis 


1 Reclus, Nouv. Géog, Univ., viii. p. 126. : 
2 Schoolcraft, Indian Tribes, iv. p. 63 ; Adair, History of Ameri- 
can. ae, 163. . Morse, Report on Indian Affairs, p. 130 sq., 
and Bancroft, Native the States, i. R 189. 
_ 8 Elphinstone, Kingdom of Caubul, ii, 379, ed. 1889 ; Journ, Eth- 
nol. Soc., i. p. 192. 

4 Zimmer, Altindisches Leben, p. 271. 
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23 
was hedged in by a perfect network of taboos. He 
was not allowed to ride or even touch a 

Amongst 


horse, nor to look at an army under arms, tne Romans. 
nor to wear a ring which was not broken, 

norto havea knot on any part of his garments ; no fire, 
except a sacred fire, could be taken out of his house ; 
he might not touch or even name a goat, a dog, raw 
meat, beans, and ivy ; he might not walk under a vine; 
the feet of his bed had to be daubed with mud ; his hair 
could be eut only by a freeman, and his hair and nails 
when cut had to be buried under a lucky tree ; he might 
not touch a corpse, ete. His wife, the flaminica, 
was also subject to taboos: at certain festivals she 
might not comb her hair; if she heard thunder, she 
was taboo (fervata) till she had offered an expiatory 
sacrifice. The similarity of some of these rules to the 
Polynesian taboo is obvious. The Roman ferice were 
periods of taboo ; no work might be done during them 
except works of necessity: e.g., an ox might be pulled 
out of a pit or a tottering roof supported. Any per- 
son who mentioned Salus, Semonia, Seia, Segetia, or 
Tutilina was tabooed (ferias observabat).° The Latin 
sacer is exactly “ taboo ”’ ; forit means either “* sacred ”’ 
or ‘‘ accursed.”’ 
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TABRIZ, Tayris, or TAvRiz, a town of Persia, 
capital of the province of Adarbaijain (Azerbijan, 
ancient Atropatene), is situated in 38° 4’ N. lat. and 
46° 18’ E. long., more than 4000 feet above the sea, at 
the eastern end of a wide valley, through which runs 
a river whose waters irrigate the gardens that encircle 
the town. In 1812 the walls had a circumference of 
31 miles. Overlooking the valley on the northeast and 
east are bold bare rocks, while to the south rises the 
more regular peak of Sahand. The town possesses few 
buildings of note, and of the extensive ruins but 
few merit attention. Mounsey in 1866 mentioned the 
blue mosque ; the ar or citadel, containing the palace 
of the heir-apparent,—a large frowning building near 
the centre of the town; the Great Maidan, an open 
square; and the bazaars. The mosque which he as- 
cribes to Shih Abbas, is that of the Turcoman Jahan 
Shah (1410-1468). Abbas Mirza converted the cita- 
del into an arsenal. Among the ruins of old Tauris 
the sepulchre of the Mogul sultan, Ghazan Khan, is 
no longer to be cara be) except as part of a huge 
tumulus. It is situated about 2 miles southwest from 
the modern town, but far within the original bound- 
aries. The ‘‘spacious arches of stone and other 
vestiges of departed majesty’? with which Porter 
found it surrounded in 1818 were possibly remains 
of the college (madrasa) and monastery (zdwtya) 
where Ibn Batuta found shelter during his visit to the 
locality. In spite of the cholera visitation of 1822 


® Macrobius, Sat., i, 16, 8. 
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and other occasional ravages of sickness, and the 
severe cold of winter, the climate of Tabriz is prover- 
bially healthy. Its orchards and fruit gardens have a 
high reputation, andits running streams make amends 
for ill-paved and narrow streets and sorely defective 
municipal arrangements. General Shindler estimated 
the population in 1886 at about 170,000,—a number 
agreeing with the latest local census. The same 
authority states that the city contains 8 tombs of imam- 
zidehs, 318 mosques, 100 public baths, 166 cara- 
vanserais, 3922 shops, 28 guard-houses, and 5 Christian 
(Armenian) churches ; but this account must comprise 
in some of its items more buildings than are actually 
in use. There are said to be nearly 3000 Armenians 
in the place. 

Tabriz is a city of extensive commerce, a great emporium 
for the trade of Persia on the west, and the special mart 
between Turkey, Russia, and Persia. It possesses an inter- 
national telegraph station, and the line passes hence to Tif- 
lis and Europe on one side and to Teheran on the other. 
Subsidiary lines have been constructed to near Astara on 
the Caspian (136 miles long) and to Saujbulak on the Kur- 
dish frontier (125 miles long). Eastwick in 1860 estimated 
the value of the exports to Turkey at about £600,000 [$2,- 
916,000] and to Russia at about £400,000 [$1,944,000], exclu- 
sive ofsmuggling. The chief imports were British, and some 
Swiss—colored cotton goods, gray calicoes, and broadcloth, 
—with miscellaneous goods from Germany. In 1881 there 
was a marked improvement in the trade of Tabriz, mainly 
in increased imports from Constantinople. In 1885 the im- 
ports amounted to £721,730 [$3,507,607.80] and the exports to 
£306,687 [$1,490,498.82]. The principal items of the former 
were cottons (from England), woollen cloth (from Austria 
and Germany), sugar (from France), and tea (from Holland); 
of the latter dried fruits (to Russia) and silk (to France, Aus- 
tria, and Switzerland). There are lead mines near Tabriz, 
and cobalt and copper are obtainable from the Sahand. 

There is perhaps no city in Persia on which so much has 
been recorded by native and foreign writers as Tabriz. 
Among the former Ibn Batuta, the Arab, and Hamd Ullah, 
the Persian, are notable. Of the latter may be mentioned 
Chardin, Porter, Ouseley, Tancoigne, Morier, Du Pré, Mal- 
colm, Lady Sheil, Eastwick, Mounsey, Schindler, and 
Madame Dieulafoy (in Tour du Monde, 1883). The name 
Tabriz has been subject of much comment and conjecture, 
but there is nodoubt that it is taken from the ancient 
name of Tauris. The history of Tabriz is a long and pain- 
ful record of sieges and conflicts, of earthquakes and de- 
struction by natural causes. Of late years.it has recovered 
to some extent its former high position, and is in many 
respects a worthy rival to the capital. 


TACITUS. The famous Roman historian Tacitus, 
who ranks beyond dispute in the highest place among 
men of letters of all ages, lived in the latter half of 
the first and in the early part of the 2d century of our 
era, through the reigns of the emperors Nero, Galba, 
Otho, Vitellius, Vespasian, Titus, Domitian, Nerva, 
Trajan. All we know of his personal history is from 
allusions to himself in his own works, and from eleven 
letters addressed to him by his very intimate friend 
the younger Pliny. The exact year of his birth is a 
matter of inference, but it may be approximately fixed 
near the close of the reign of Claudius, from 52 to 54 
A.D. Pliny indeed speaks of Tacitus and himself as 
being ‘‘much of an age’’! (prope-modum cequales), 
though himself born in 61 or 62, but he must have 
been some years junior to his friend, who began, he 
tells us,” his official life with a queestorship under Ves- 
pasian in 78 or 79, at which time he must have been 
twenty-five years of age at least. Of his family and 
birthplace we know nothing certain; we can infer 
nothing from his name Cornelius, which was then very 
widely extended ; but the fact of his early promotion 
seems to point to respectable antecedents, and it may 
be that his father was one Cornelius Tacitus, who had 
been a procurator in one of the divisions of Gaul, to 
whom allusion is made by the elder Pliny in his Nat- 
ural History (vii. 76). But it is all matter of pure 
conjecture, as it also is whether his ‘* preenomen’’ was 
Publius or Caius. He has come down to us simply as 

1 Pliny, Epp., vi. 20. 
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| Cornelius Tacitus. The most interesting facts about 
him to us are that he was an eminent pleader at the 
Roman bar, that he was an eye-witness of the ‘reign 
of terror’’ during the last three years of Domitian, and 
that he was the son-in-law of the great and good Julius 
Agricola, the humane and enlightened governor of 
Britain. This honorable connection, which testifies to 
his high moral character, may very possibly have ac- 
celerated his promotion, which he says* was begun by 
Vespasian, augmented by Titus, and still further ad- 
vanced by Domitian, under whom we find him presid- 
ing as preetor at the celebration of the secular games 
in 88, and a member of one of the old priestly colleges, 
to which good family was an almost indispensable 
passport. Next year, it seems, he left Rome, and 
was absent till 93 on some provincial business, and it 
is possible that in these four years he may have made 
the acquaintance of Germany and its peoples. His 
father-in-law died the year of his return to Rome. In 
the concluding passage of his Life of Agricola he tells 
us plainly that he witnessed the judicial murders of 
many of Rome’s best citizens from 93 to 96, and that 
being himself a senator he felt almost.a guilty com- 
poy. in them. ‘‘ Our hands,’ he says, ‘‘ dragged 

elvidius to prison; we were steeped in Senecio’s 
innocent blood.’’* With the emperor Nerva’s acces- 
sion his life became bright and prosperous, and so it 
continued through the reign of Nerva’s successor, Tra- 
jan, he himself, in the opening passage of his Agricola, 
describing this as a ‘‘ singularly blessed time’’ (beatis- 
stmum seculum) ; but the hideous reign of terror had 
cogs ae itself ineffaceably on his soul, and when he 
sat down to write his History he could see little but 
the darkest side of imperialism. To his friend the 
younger Pliny we are indebted for all we know (and 
this is but trifling) about his later life. He was ad- 
vanced to the consulship in 97, in succession to a 
highly distinguished man, Virginius Rufus, on whom 
he delivered in the senate a funeral eulogy. ‘The 
good fortune of Virginius,’’ says Pliny,® ‘‘ was crowned 
by having the most eloquent of panegyrists.’’ In 99 
he was associated with Pliny in the prosecution of a 
great political offender, Marius Priseus, under whom 
the provincials of Africa had suffered grievous wrongs, 
The prosecution was successful, and we have Pliny’s 
testimony® that Tacitus spoke with his characteristic 
dignity. Both received a special vote of thanks from 
the senate for their conduct of the case. Of his re- 
maining years we know nothing, and we may presume 
that he devoted them exclusively to literary work. It 


would seem that he lived to the close of Trajan’s reign 
as he seems’ to hint at that emperor’s extension 0 
the empire by his successful Eastern campaigns from 
115 to 117. Whether he outlived Trajan is matter of 
conjecture. It is worth noticing that the emperor 
Tacitus in the 3d century claimed descent from him, 
and directed that ten copies of his works should be 
made every year and deposited in the public libraries. 
He also had a tomb built to his ae which was 
destroyed by order of Pope Pius V. in the latter part 
of the 16th century. Tacitus, as we gather from one 
of Pliny’s letters,* had a great reputation during his 
lifetime. On one occasion a Roman knight, who sat 
by his side in the circus at the celebration of some 
games, asked him, ‘‘ Are you from Italy or from the 
provinces?’’ His answer was, ‘‘ You know me f 
your reading.’’ To which the knight replied ‘ Are 
you then Tacitus or Pliny ?”’ fi 
Pliny, as we see clearly from several passa in his 
letters, had the highest opinion of his friend’s ability 
and worth. He consults him about a school which he 


thinks of establishing at Comum (Como), his birth- 
place, and asks him to look out for suitable teachers 
and professors. And he pays® him the high compli- 
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ment, ‘‘I know that your /7/istorves will be immortal, 
and this makes me the more anxious that my name 
should appear in them.”’ 

The following is a list of Tacitus’s remaining works, 
arranged in their probable chronological order, which 
may be approximately inferred from internal evidence : 
—(1) the Dialogue on Orators, about 76 or 77; (2) 
the “te of Agricola, 97 or 98 ; (3) the Germany, 98, 
published probably in 99; (4) the Histories (Historic), 
completed probably by 115 or 116, the last years of 
Trajan’s reign (he must have been at work on them 
for many years); (5) the Annals, his latest work prob- 
bably, written in part perhaps along with the Histories, 
and completed subsequently to Trajan’s reign, which 
he may very well have outlived. 


The Dialogue on Orators discusses, in the form of a con- 
versation which Tacitus professes to have heard (as a young 
man) between some eminent men at the Roman bar, the 
causes of the decay of eloquence under the empire. There 
are some interesting remarks in it on the change for the 
worse that had taken place in the education of Roman lads. 

The Life of Agricola, short as it is, has always been con- 
sidered an admirable specimen of biography. The great 
man with all his grace and dignity is brought vividly be- 
fore us, and the sketch we have of the history of our island 
ee the Romans gives a special interest to this little 
work. 

The Germany, the full title of which is ‘‘ Concerning the 
geography, the manners and customs, and the tribes of Ger- 
many,” describes with many suggestive hints the general 
character of the German peoples, and dwells particularly on 
their fierce and independent spirit, which the author evi- 
dently felt to be a standing menace to the empire. The 

eography is its weak point; this was no doubt gathered 
m vague hearsay. 

The Histories, as originally composed in twelve books, 
brought the history of the empire from Galba in 69 down to 
the close of Domitian’s reign in 97. The first four books, 
and a small fragment of the fifth, giving us a very minute 
account of the eventful year of revolution, 69, and the brief 
reigns of Galba, Otho, and Vitellius, are all that remain to 
us. In the fragment of the fifth book we have a curious 
and interesting account of the Jewish nation, of their char- 
acter, customs, and religion, from a cultivated Roman’s 

int of view, which we see at once was a strongly preju- 

iced one. ‘ 

The Annals—a title for which there is no ancient author- 
ity, and which there is no reason for supposing Tacitus gave 
distinctively to the work—record the history of the em- 
perors of the Julian line from Tiberius to Nero, comprising 
thus a period from 14 a.p. to 68. Of these, nine books have 
come down to us entire; of books v., xi., and xvi. we have 
but fragments, and the whole of the reign of Caius (Cali- 
gula), the first six years of Claudius, and the last three years 
of Nero are wanting. Out of a period of fifty-four years we 
thus have the history of forty years. 

An attempt has been made recently to prove that the 
Annals are a forgery by Poggio Bracciolini, an Italian scholar 
of the 15th century, but their genuineness is confirmed by 
their agreement! in various minute details with coins and 
inscriptions discovered since that period. Another impor- 
tant fact has been brought to light. Ruodolphus, a monk 
of a monastery at Fulda in Hesse-Cassel, writing in the 9th 
eentury, says that Cornelius Tacitus speaks of the river 
known to moderns as the Weser as the Visurgis. In the 
Annals as they have come down to us we find the Visurgis 
mentioned five times in the first two books, whence we may 
conclude that a manuscript of them was in existence in the 
9th century. Add to this the testimony of Jerome that 


_ Tacitus wrote in thirty books the lives of the Caesars, and 
the evidence of style, and there cannot be much doubt that 
in the Annals we have a genuine work of Tacitus. 

__Much of the history of the period described by him, espe- 
cially of the earlier Caesars, must have been obscure and 


“locked 
randa. 


pez the emperor’s private papers and memo- 
we should expect, there was a vast amount of 
- floating gossip, which an historian would have to sift and 
utilize as best he might. Tacitus, asa man of good social 
on, no doubt had access to the best information, and 
ust have talked matters over with the most eminent men 
the day. There were several writers and chroniclers, 

m he occasionally cites but not very often; there were 
s of distinguished persons,—those, for example of 
nger Agrippina, of Thrasea, and Helvidius, There 


. tion to vol. i. of Furneaux’s edition of the An- 
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were several collections of letters, like those of the younger 
Pliny; a number, too, of funeral orations; and the “acta 
senatus” and the “acta populi” or “acta diurna,” the first 
a record of proceedings in the senate, the latter a kind of 
gazette or journal. Thus there were the materials for his- 
tory in considerable abundance, and Tacitus was certainly 
aman who knew how to turn them to good account. He 
has given us a striking, and on the whole doubtless a true, 
picture of the empire in the 1st century. He wrote, it may 
be admitted, with a political bias and a decided turn for 
satire, but he assuredly wrote with a high aim, and we may 
accept his own account of it: “ Lregard? itas history’s high- 
est function to rescue merit from oblivion, and to hold up 
as a terror to base words and actions the reprobation of pos- 
terity.” Amid great evils he recognized the existence of 
truly noble virtues even in his own degenerate age. Still 
for the most part he writes as # man who felt deeply that 
the world was altogether “out of joint”; the empire was 
in itself in his view a huge blunder, and answerable more 
or less directly for all the diseases of society, for all the de- 
moralization and corruption of the great world of Rome, 
though as to the provinces he admits that they were better 
off in many ways under the emperors than they had been 
in the last days of the republic. But his political sympa- 
thies were certainly with the old aristocratic and senato- 
rian régime, with the Rome of the Scipios and the Fabii; 
for him the greatness of his country lay in the past, and, 
though he felt her to be still great, her glory was, he 
thought, decidedly on the wane. He was, in fact, a politi- 
cal idealist, and could hardly help speaking disparagingly 
of his own day. In his Germany he dwells on the contrast 
between barbarian freedom and simplicity on the one hand 
and the servility and degeneracy of Roman life on the 
other. Yet he had a strong and sincere patriotism, which 
invariably made him minimize a Roman defeat and the 
number of Roman slain. There seems ‘to have been a 
strange tinge, too, of superstition about him, and he could 
not divest himself of some belief® in astrology and revela- 
tions of the future through omens and portents, though he 
held these were often misunderstood and misinterpreted 
by charlatans and impostors. On the whole he appears to 
have inclined to the philosophical theory of “ necessita- 
rianism,” that every man’s future is fixed from his birth; 
but we must not fasten on him any particular theory of 
the world or of the universe. Sometimes he speaks as a 
believer in a divine overruling Providence, and we may say 
confidently that with the Epicurean doctrine he had no 
sort of sympathy. 

His style, whatever judgment may be passed on it, is cer- 
tainly that of a man of genius, and cannot fail to make a 
deep impression on the studious reader, Tacitean brevity 
has become proverbial, and with this are closely allied an 
occasional obscurity and a rhetorical affectation which his 
warmest admirers must admit. He has been compared to 
Carlyle, and there are certainly resemblances between the 
two both in style and tone of thought. Both affect singu- 
larity of expression ; both incline to an unhopeful and cyn- 
ical view of the world. Tacitus was probably never a pop- 
ular author; to be understood and appreciated he must be 
read again and again, or the point of some of his acutest 
remarks will be quite missed. He has been several times 
translated, but it has always been felt that he presents very 
great, if not insuperable, difficulties to the translator. 

Murphy’s translation (a paraphrase we should eall it) is per- 
haps one of the best known; it was published early in the present 
century. On this was based the so-called Oxford translation, 
published by Bohn in a revised edition. The latest translation 
is that by Messrs. Chureh and Brodribb. There is on the whole 
a good French translation by Louandre. The editions of Tacitus 
are very numerous. Among more recent editions, the best and 
most useful are Orelli’s (1859); Ritter’s (1864) nae pemier® (1879) ; 


Furneaux’s (Annals, i-vi.), vol i., Clarendon Press, 1884 
(W. J. B.) 


TACITUS, M. Crauprus, Roman emperor from 
September 25, 275, to April, 276, was a native of In- 
teramna (Terni) in Umbria, and was born about the 
year 200. In the course of his long life he discharged 
the duties of various civil offices, including that of 
consul in 273, with universal respect. Six months 
after the assassination of Aurelian he was chosen by 
the senate to succeed him, and the choice was cordially 
ratified by the army. During his brief reign he set 
on foot some domestic reforms, and sought to revive 
the authority of the senate, but, after a victory over 
the Alani near the Palus Mzotis, he suecumbed to the 
hardships and fatigues of his new duties at Tyana in 
Cappadocia. Tacitus, beside being a man of immense 
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wealth (which he bequeathed to the state), had con- 
siderable literary culture, and was proud to claim de- 
scent from the historian, whose works he caused to be 
transcribed at the public expense and placed in the 
public libraries. 

TACTICS. Sree War. 

TADMOR. Serr Paumyra. 

TAFILELT, a large oasis in Morocco (see vol. xvi. 
p. 856). The principal place is Abuam. 

TAGANROG, a seaport of southern Russia, on the 
northern shore of the Sea of Azoff, in the govern- 
ment of HEkaterinoslaff, and nearly 200 miles south- 
east of its chief town. It is built, principally of 
wood, on a low cape, and, with its extensive store- 
houses, exchange, and wholesale shops, has the aspect 
of an important commercial city. It is well provided 
with educational institutions for children, and has a 
library and a theatre. The imperial palace, where 
Alexander I. died in 1825, and the Greek monastery 
(under the patriarch of Jerusalem) are worthy of 
notice. The advantageous situation of Taganrog 
was well known as early as the 13th century, when 
Pisan merchants founded there a colony, Portus Pi- 
sanus, which, however, was destined soon to disappear 
during the great migrations of the Mongols and 
Turks. An attempt to obtain possession of the pro- 
montory was made by Peter I., but it was not defi- 
nitely annexed by the Russians until seventy years 
afterwards (1769). Its commercial importance dates 
from the second half of the present century ; in 1870 
its population “had risen to 38,000, and after it had 
been brought into railway connection with Kharkoff 
and Voronezh, and thus with the fertile provinces of 
south and southeast Russia, the increase was still more 
rapid, the number reaching 63,025 in 1882,—Greeks, 
Jews, Armenians, and West-Europeans being impor- 
tant elements. Notwithstanding the disadvantages 
of its open roadstead, the foreign trade of Taganrog 
rapidly expanded, the annual value of the exports 
having recently reached £2,500,000 [$12,150,000]. 
The chief article of export being corn, the trade of the 
city, depending on the crops in south Russia, is sub- 
ject to great fluctuations. Linseed and other oil-bear- 
ing grains are also important articles of commerce, as 
well as tallow and butter. The imports, which consist 
chiefly of fruits (dried and fresh), wine, oil, and coffee, 
are much smaller than the exports; and of the 989 
ships (499,500 tons) that éntered the port in 1885 no 
fewer than 775 (446,500 tons) were in ballast. The 
coasting trade, chiefly with Rostoff, was represented 
in the same year by 1321 vessels (224,000 tons) enter- 

_ing and 1343 vessels clearing. 

The roadstead of Taganrog is very shallow, and exposed 
to winds which cause great variations in the height of the 
water; it is, moreover, rapidly silting up. At the quay the 
depth of water is only 8 to 9 feet, and large ships have to 
lie 5 to 13 miles from the town. 

Taganrog, with the surrounding territory of 137,000 
acres, having a population of nearly 30,000, living in a 
dozen villages, constitutes a separate township, and, though 
reckoned to the Rostoff district of Ekaterinoslaff, has a 
separate governor and administration. 


TAGLIACOZZI, Gasparo (1546-1599), a surgeon 
of wide repute, was born at Bologna in 1546, and 
studied at that university under Cardan, taking his 
degree in philosophy and medicine at the age of 
twenty-four. He was appointed professor of surgery 
and afterwards of anatomy, and achieved notoriety at 
least, and the fame of a wonder-worker. He died at 
Bologna on November 7, 1599. 


His principal work is entitled De Curtorum Chirurgia per 
Insitionem Libri Duo (Venice, 1597, fol.) ; it was reprinted 
in the following year under the title of Chirurgia Nova de 
Narium, Aurium, Labiorwmque Defectu per Insitionem Cutis ex 
Humero, arte hactenns omnibus ignota, sarciendo (Frankfort, 
1598, 8vo). The latter title sufficiently indicates the art 
which he professed of repairing nose, ears, and lips by a 
species of ingrafting of skin from the arm, that member 


being kept in apposition with the part to be repaired until | low tract of marshy alluvium known a 
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such time as the semi-detached graft had formed its new 
vascular connections. His Latinized name of Taliacotius 
is well known to the readers of Butler (Hudibras, i. 1), 
whose humorous representation of the nature of the Talia- 
cotian art is, however, in some important particulars in- 
accurate. 


TAGLIONI, Marre (1809-1884), a ballet dancer, 
was the daughter of Filippo Taglioni, an Italian 
master of the ballet, and was born at Stockholm, 23d 
April, 1809. She was trained by her father, who in 
his discipline is said to have been pitilessly severe. It 
was to his care and her own special talent for dancing 
that she owed her success, for she possessed no re- 
markable personal attractions. Her first appearance 
was at Vienna, 10th June, 1822, in a ballet of which 
her father was the author, La Réception dune jeune 
nymphe dla cour de Terpsichore. Her success was 
immediate, and was repeated in the chief towns of 
Germany. On 23d July, 1827, she made her debut at 
the Opera House, Paris, in the Ballet de Sicilien, 
and aroused a furore of enthusiasm. Her style was 
entirely new, and may be termed ideal as opposed to 
the realistic and voluptuous ballet previously in vogue. 
Among her more remarkable performances were the 
dancing of the Tyrolienne in Guillaume Yell and of 
the pas de fascination in Meyerbeer’s Robert le 
Diable. At this period the ballet was a much more 
important feature in opera than it is now, and in fact 
with her retirement in 1845 the era of grand ballets 
may be said to have closed. In 1832 she married 
Comte Gilbert de Voisins. by whom she had two 
children. Losing her savings in speculation, she 
afterwards supported herself in London as a teacher 
of deportment, especially in connection with the cere- 
mony of presentation at court. During the last two 
years of her life she stayed with her son at Marseilles, 
where she died in April, 1884. Taglioni is frequently 
mentioned in the novels of Balzac; and Thackeray, in 
The Newcomes, says that the young men of that 
epoch ‘‘ will never see anything so graceful as Taglioni 
in La Sylphide.”’ 

TAGUS. (Span. Zajo, Portug. Tejo), the longest 
river of the Iberian Peninsula. Its length is 566 
miles, of which 192 are on or within the frontier of 
Portugal, and the area of its basin, according to 
Strelbitsky, is 31,864 square miles. The basin is com- 
paratively narrow, and the Tagus, like the other rivers — 
of the Iberian tableland, generally flows in a rather 
confined valley, often at the bottom of a rocky gorge 
at a considerable depth below the general feats the 
adjacent country. The source of the river is at the 
height of 5225 feet above sea-level, on the western 
slope of the Muela de San Juan, in the southwest of 
the province of Teruel. Thence it flows at first north- 
westwards, but, after receiving the Rio Gallo on the 
right, it flows west, and then southwest or west-south- 
west, which is its general direction for the rest of its 
course. The rocky gorges which occur in its course 
(the principal being where the river is overhung on 
the right bask by the ancient city of Toledo, and 
_ at the Puente del Arzobispo, near the frontier 
of Estremadura) all belong to the Spanish section of 
the river, and in this section the stream is frequently — 
encumbered by sandy shallows or broken by rocky — 
rapids, and is not navigable except for short distances. 
The Portuguese section has a quieter current, and 
Villavelha, the highest point to which boats can 
cend, lies within the Portuguese frontier. — 
river-navigation begins only at Abrantes, a fe 
below which the Tagus is greatly widened 
on its right bank the impetuous Zezere 
da Estrelha. Passing Santarem, the highes 
which the tide ascends, and the limit of n 
large sailing vessels and steamers, the 
below Salvaterra into two orm, ; 
(the only one practicable for ships) : 
Pedro, and these arms enclose a de! 
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traversed by several natural canals or minor branches 
of the river. 
of the fine Bay of Lisbon (114 miles long by about 7 


broad), and the Tagus leaves this bay in the form of a | 


channel 43 miles long by 2 wide (see vol. xiv. p. 696), 
communicating with the ocean, but having unfortu- 
nately a bar at its mouth. On the north side of this 
channel stands the city of Lisbon. 
are still to be found of the gold for which the sands 
of the Tagus were anciently celebrated. 

The narrower part of the 'Tagus basin lying to the 
south, the tributaries on the left bank are almost all 
mere brooks, most of which dry up in summer. The 
principal exception is the Rio Zatas or Sorraya, which, 
rising in the Serra d’Ossa, flows westwards across the 

lateau of Alemtejo, and joins the Mar de Pedro. 

he principal tributaries on the right bank, besides 
the Zezere, are the Jarama, descending from the 
tableland of New Castile a little below Aranjuez, the 
Alberche and the Tietar, which collect their head 
waters from opposite sides of the Sierra de Gredos, 
and the Alagon, from the rough and broken country 
between the Sierras de Gredos and Gata. 

TAHITI ARCHIPELAGO. ‘The eastern Polyne- 

sian island-group generally known as the 
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and 155° W. long., and stretches for nearly 
200 miles in a northwest and southeast direction ; the 
total area does not exceed 650 square miles, of which 
600 fall to Tahiti alone. To the east and northeast a 
channel of only 140 miles in breadth, but over 2000 
fathoms in depth, separates this group from the great 
chain of the Low Islands, beyond which the ocean 
extends unbroken to America. To the west as far as 
Fiji—the main islands of which group lie between the 
same degrees of latitude as those of Tahiti—there are 
1500 miles of open water. About 300 miles south- 
west lies Cook’s Archipelago, and at the same distance 
south are the Austral Islands. To the north, except- 
ing a few coral banks, there is open sea to Hawaii, a 
distance of 2600 miles. 

Tahiti occupies a central position in the Pacific. 
Sydney lies about 3400 miles to the west and San 
Francisco about as far to the north-northeast. Hono- 
ulu, Noumea, and Auckland are each somewhere 
ohn 2400 miles away ; Panama is ata distance of 4600 
miles. 

The archipelago consists of eleven islands, which 
are divided into two clusters—the Leeward and the 
Windward Islands—by a clear channel of 60 miles in 
breadth. The Leeward Islands, to which alone the 
name of Society Islands was given by Cook, are Tubai 
or Motu-iti, a small uninhabited lagoon island, the 
most northern of the whole archipelago; Maupiti or 
Mau-rua—‘‘ Double Mountain,’’ the most western ; 
Bora-bora (Bola-Bola of the older navigators), or 
Faéarui; Tahaa; Raiatea or Ulietea (Bocnshen's 
Princessa), the largest island of this cluster, and 
Huahine, which approach each other very closely, and 
are encircled by one reef. ‘To the Windward Islands, 
the Georgian Islands of the early missionaries, belong 
Maiaiti or ‘5 onan (Wallis’s Sir Charles Saunders 
Island and Boenshea’s Pelada); Morea or Himeo 
Wallis’s Duke of York Island and Boenshea’s San 
ningo); Tahiti—Cook’s Otaheiti eee, Quiros’s 
2 Saat y Wallis’s King George’s Island, Bougain- 

e's Nouvelle Cythére, and Boenshea’s Isla 
d’Amat), the most southern and by far the largest of 
all the islands; Tetuara or Tetiaroa—‘‘The Distant 
Sea’’ (? Quiros’s Fugitiva; Bougainville’s Umaitia 
and Boenshea’s Tres Hermanos); and Matia or Maitea 
(? Quiros’s La Dezana, Wallis’s Osnaburg Island, 
Bougainville’s Boudoir and Pic de la Boudeuse, and 
nshea’s San Cristoval), which is by a degree the 
eastern of the archipe llinghausen, 


os lago. 


Lord Howe (Mopia) are three insignificant 
coral islets to the northwest and west, and 


Both these arms enter the upper end | 


Only slight traces | 
|They are formed of trachyte, dolerite, and basalt. 


lies between 16° and 18°S. lat. and 148° | 
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like Tubai, and Tetuara, are atolls. The length of 
the Tetuara reef ring is about six miles; it bears ten 
palm-covered islets, of which several are inhabited, 
and has one narrow boat-passage leading into the 
lagoon. With the exception just named, the islands, 
which agree very closely in geological structure, are 
mountainous, and present perhaps the most wonderful 
example of voleanic rocks to be found on the globe. 


There are raised coral beds high up the mountains, 
and lava occurs ina variety of forms, even in solid 
flows ; but all active volcanic agency has so long ceased 
that the craters have been almost entirely obliterated 
by denudation. Hot springs are unknown, and 
earthquakes are slight aan rare. Nevertheless, under 
some of these flows remains of plants and insects of 
species now living in the islands have been found,—a 
proof that the formation as well as the denudation of 
the country is, geologically speaking, recent. In pro- 
file the islands are rugged. A high mountain, usually 
with very steep peaks, forms the centre, if not the 
whole island; on all sides steep ridges descend to the 
sea, or, as is oftener the case, to a considerable belt of 
flat land. These mountains, excepting some stony 
crags and cliffs, are clothed with dense forest, the soil 
being exceptionally fertile. All voyagers agree that 
for varied beauty of form and color the Society Islands 
are unsurpassed in the Pacific. Innumerable rills, 
fed by the fleeting clouds which circle round the high 
lands, gather in lovely streams, and after heavy rains, 
torrents precipitate themselves in grand cascades from 
the mountain cliffs—a feature so striking as to have 
attracted the attention of all voyagers, from Wallis 
downwards. Round most of the islands there is a 
luxuriant coral growth; but, as the reefs lie at no 

reat distance, and follow the line of the coast, the 
inter-island channels are safer than those of the neigh- 
boring Tuamotus, which exhibit the atoll formation 
in perhaps its fullest development, and in consequence 
have been justly called the ‘‘ Low”’ or ‘‘ Dangerous 
Archipelago.’’ Maitea, which rises from the sea as 
an exceedingly abrupt cone, and Tapamanu appear to 
be the only ‘alanis which have not their fringing and 
more or less completely encircling barrier-reefs.! The 
coasts are fairly indented, and protected by these 
reefs, which often support a chain of green islets, 
afford many good harbors and safe anchorages. In 
this respect A Society Islands have the advantage of 
most of the Polynesian groups. 

The island of Tahiti, in shape not unlike the figure 
8, has a total length of 35 miles, a coast-line of 120, 
and a superficial area of 600 square miles. It is 
divided into two distinct portions by a short isthmus 
(Isthmus de Taravao) less than a mile in width, and 
nowhere more than 50 feet above sea-level. The 
southern, the peninsula of Tairabu, or Tahiti-iti 
(Little Tahiti), alone as large as Raiatea (after Tahiti 
the most important island of the group), measures 12 
miles in length by 6 miles in breadth; while the 
northern, the circular main island of Porionuu, or 
Tahiti-uni (Great Tahiti), has a length of 23 miles 
and a width of 20. The whole island is mountainous, 
A little to the northwest of the centre of Great Tahiti 
the Society Islands attain their greatest altitude. 
There the double-peaked Orohena rises to 7340 feet, 
and Aorai, its rival, is only a few hundred feet lower. 
Little Tahiti cannot boast of such mountains, but its 
tower-like peaks are very striking. The flat land of 
the Tahitian coast, extending to a width of several 
miles—with its chain of villages, its fertile gardens, 
and its belt of palms, sometimes intersected by stream- 
fed valleys Saas open on the sea-shore—forms a 
most pleasing foreground to the grand amphitheatre- 
like mountain ranges. A good road surrounds the 
entire island, which is divided into eighteen districts, 
each under a chief and a municipal council of which 


1 Darwin, Structure of Coral Reefs, London, 1842. 
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he is president. A railroad is in contemplation. 
the last census the population of the entire island was 
9194, one-eighth being French and foreigners. The 
" majority of the natives profess the Protestant re- 
igion.? 


The extreme north of the island is formed by Point 
Venus, to the east of which lies the Bay of Matavai, and 
some miles still farther east Papeete, the European town 
and the seat of government. The beautiful harbor, of fair 
size and depth, is entered by two passages in the reef, Pa- 
peete to the north, 7 fathoms in depth, and Taunoa to the 
east, the wider and more convenient, though shallower. 
The town, in 1881, had a population of 3224, half of whom 
were French or French half-castes, but at least a dozen 
different nations were represented by the 800 whites. The 
little city is decidedly French in character. ‘ Papeete is 
the emporium of trade for the products of the South Sea 
Islands east of 160° E.long. Small schooners of from 20 to 
50 tons burden bring the produce of the various groups to 
Tahiti, whence they are shipped direct for Europe, either by 
Cape Horn or the Cape of Good Hope, according to the season 
of the year. These schooners, of which about twenty fly the 
Tahitian flag, take back portions of the cargoes of vessels 
arriving from Europe for sale or barter amongst the islands. 
The chief exports are cocoa-nuts, mother-of-pearl, cotton, and 
some sugar, mainly to England and Germany, very little to 
France; and oranges, trepang (for China), and edible fungus 
to California.” Many whalers formerly visited Papeete 
harbor, but for some years there has been a steady diminu- 
tion in their number. In 1845 forty-eight called there, in 
1860 five, and none in 1874. Commerce has also in other 
respects decreased. Three sugar-mills with distilleries 
attached, two cotton manufactories, and a manufactory of 
coaoa-aut fibre were at work in 1886. Oranges and vanilla 
are profitably grown. The timber of the country is hardly 
used, great quantities of Californian pine being imported. 
Oxen and hogs are reared. The artificial culture of the 
pearl oyster is beginning to be discussed, but the pearls of 
the Society Islands are not to be compared in number or 
quality to those of the Tuamotus. A good deal of trading 
in fruit, fibre, shell, etc., is carried on with the natives, but 
still mainly by barter. The competition of the Chinese 
immigrants, of whom in 1886 there were already 400 on 
Tahiti and Eimeo, is beginning to be keenly felt. The 
importation of “labor,” chiefly for the plantations, from 
other Polynesian islands was placed under Government 
control in 1862. The Tahitians themselves prefer handi- 
crafts to agricultural work, and many are employed as 
artisans by European masters, who find them as handy 
and industrious as their own countrymen, but for domestic 
service they show no aptitude. Papeete is in direct sailing 
communication with San Francisco, and with Sydney by a 
Government steamer which calls every five months; also 
with France by Bordeaux steamers which touch on their 
way to Noumea.’ 

Climate.—The seasons are not well defined. Damp is ex- 
cessive; there is little variation in the weather, which, 
though hot, is nevertheless not depressing, and the climate 
for the tropics must be considered remarkably healthy. 
The rainfall is largest between December and April, but 
there is so much at other times of the year also that these 
months hardly deserve the name of the rainy season. 
During this period northwest winds are frequent, continu- 
ing at times for weeks, and there are thunderstorms and 
hurricanes, though they are not nearly so destructive as in 
some of the neighboring islands. During the eight drier 
and cooler months southeast winds (corresponding with the 
trades) prevail, but there are southerly winds which bring 
rain, and even westerly breezes are not unfrequent. The 
mean temperature for the year is 77° F.; maximum 84°, 
minimum 69°. The average rainfall from December to 
March (4 months) is 29 inches; from April to November (8 
months), 19 inches. The above observations apply to the 
coast only. 


Fauna.—Neither the zoology nor the botany of the archi- | 


pelago has been thoroughly investigated. Mammalians, as 
in other Polynesian islands, are restricted to a few species 
of bats (mostly of the genus Pteropus), rats, and mice, none 
of them peculiar. Of domestie animals, the pig and the 


dog—the former a small breed which quickly disappeared | were few—plain round wooden dishes, sometimes on 
ro ’ 


before the stronger European strains—were plentiful even 
in Wallis’s days. ‘The ornithology is very poor as compared 
with that of the Western Pacific; and, in marked contrast 


1 The best chart of Tahiti is that published by the French 
Government in 1876, and corrected down to 1881. Morea is given 
on the same sheet. 

2 Wallace, Australasia, agen 1884. 
3 For fuller statistics, see N otices Coloniales, Paris, 1886, vol. ii. 
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to the isolated Hawaiian archipelago, the Society Islands 
possess no peculiar genera and but few peculiar species. 
They claim, however, a thrush, several small parrots of 
great beauty, doves, pigeons, rails, andasandpiper. Of this 
sandpiper, Tringa leucoptera, which, with many of the birds 
here mentioned, was discovered as far back as Cook’s stay 
in the islands, only one specimen (now in the Leyden 
museum) is known to exist; and of the rest, their range 
being often limited to one portion of a small island, several 
species are (through the increase in the number of cats, et¢.) 
threatened with extermination. A jungle-fowl (var. of 
Gallus bankiva) is found in the mountains, but as domesti- 
cated fowls were abundant, even when Tahiti was first dis- 
covered by Europeans, these wild birds are doubtless the 
offspring of tame birds, probably imported with the pigs 
and dogs by Malay vessels. There are no peculiar reptiles, 
and batrachians are entirely wanting. The lagoons swarm 
with fish of many species. Insects are poor in species, 
though some of them are indigenous. Crustaceans and 
molluses, on the other hand, are well represented ; worms, 
echinoderms, and corals comparatively poorly. A note- 
worthy feature of Tahitian conchology is the number of 
peculiar species belonging to the genus Partula, almost 
every valley being the habitat of a distinct form.* 

Flora.—This, though luxuriant, is not very rich. Like 
the zoology, it is much poorer than that of the more western 
groups of the Pacific. Metrosideros, Melastoma, and Acacia 
are the. only links which this typically Polynesian region 
has retained to join it to Australia. Four genera are pecu- 
liar, of which three are claimed by the Composite and 
Lobeliaceex, orders characteristic of Hawaii. It is rich in 
trees, shrubs, and hardwood plants, poor in the smaller 
undergrowth, Orchids, including some beautiful species, 
and ferns are abundant ; but, here as in Polynesia generally, 
Rubiacezx is the order best represented. Remarkable are the 
banana thickets which, chiefly on Tahiti, grow at an alti- 
tude of from 3000 to 5000 feet. Along the shore—in some 
places almost to the extinction of all native growth—many 
exotics have established themselves; and a great variety of 
fruit-bearing and other useful trees have been successfully 
introduced into most of the islands.® 

Inhabitants.—The Tahitians are a typical Polynesian race, 
closely connected physically with the Marquesans and 
Rarotongans, but widely divided from them in many of 
their customs. The dialects, also, of the three groups are 
different, the Tahitian being perhaps the softest in all 
Oceania. The women rank with the most beautiful of the 
Pacific, though the accounts given of them by early 
voyagers are much exaggerated ; and for general bree egetd 
of form the people are unsurpassed by any race in the 
world. Even now in its decadence, after generations of 
drunkenness and European disease and vice, grafted on in- 
born indolence and licentiousness, many tall and robust 
people (6 feet and even upwards in height) are to be found. 
The women, as a rule, are small in proportion to the men. 
Men and women of good birth can generally be distinguished 
by their height and fairness, and often, even in early age, 
by their enormous corpulence. ‘The skin varies from a very 
light olive to a full dark brown. The wavy or curly hair 
and the expressive eyes are black, or nearly so; the mouth 
is large, but well-shaped and set With beautiful teeth; the 
nose broad (formerly flattened in infancy by artificial 
means) ; and the chin well developed. So long asthe native 
costume was retained, the tiputa, an oblong piece of bark 
cloth with a hole in its centre for the head, and the a 
plain piece of cloth round the loins, were worn alike by 
men and women of the higher classes. Men of all ranks 
wore, with or without these, the maro, or T bandage. The 
women concealed their breasts except in the company of 
their superiors, when etiquette demanded that inferiors of 
both sexes should uncover the upper part of the body. The 
chiefs wore short feather cloaks, not unlike those of the 
Hawaiians, and beautiful semicircular breastp dex- 
terously interwoven with the black plumage of the 
bird, with crimson feathers, and with sharks’ 1; also 
most elaborate special dresses as a sign of mou g. Th 
priests had strange cylindrical hats, made of wick 
and over a yard in height. Cireumcision, and in bo 


was attached to some of the marks, The houses 
were long, low, and open at the sides. Household utensils 


cocoa-nut shells, baskets, ete. Low stools and he 
were used. Pottery being unknown, all food was 

the “native oven” or roasted over the fire, — 
musical instruments were the nose-flute (vivo 


4 Finsch and Hartlaub, Fauna Omnia. Po 
‘ te, De Castillo, Titustrationes Flore. 
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as the accompaniment of song—and the drum (pahu), Of 
the latter, those kept in the marai were huge elaborately 
earyed hollow cylinders of wood, the upper end of which 
was covered with sharks’ skin. Conch-shells (bu) were 
also used. Tahitian stone adzes, which are greatly inferior 
in finish to those of the Hervey Islands, are, like the adzes 
of eastern Polynesia in general, distinguished from those 
of western Polynesia by their triangular section and adap- 
tation toasocket. Slings were perhaps the favorite weapons 
of the Tahitians; they had also plain spears expanding 
into a wide blade, and clubs. The bow and arrow seem 
only to have been used in certain ceremonial games (tea). 
Their canoes (vaa), from 20 to 70 feet in length, were 
double or single, and provided with sail and outriggers. 
They were not well finished, but the high curved sterns, 
rising sometimes to a height of 20 feet, of those destined 
to carry the images of their gods, were carved with strange 
figures and hung with feathers.' Cannibalism is unknown 
in the Society Islands, though some ceremonies which were 
performed in connection with human sacrifices may possibly 
be survivals of this practice. The staple food of the 
islanders consisted of the bread-fruit, the taro-root, the 
yam, the sweet potato, and in some districts the wild plan- 
tain ( fei) ; but they also ate much fish (the turtle was con- 
sidered sacred food), as well as pigs and dogs, though of the 
latter, as pets, the women were so fond as to suckle the 
puppies sometimes even to the exclusion of their own 
ehildren. Popoi was a favorite dish made of bananas and 
cocoa-nut. Kaya (ava), which was prepared in the usual 
Polynesian manner, was drunk, but in moderate quantities 
and only by the chiefs. 

Tahitians were good fishermen and bold seamen. They 
steered by the stars, of which they distinguished many 
constellations. The land was carefully tended and the 
fields well irrigated. Three great classes were recognized : 
(1) the huiari, of divine origin, which included only the 
suzerain (arirai), who bore a semi-sacred as wellas a political 
character, and the reigning chiefs of districts; (2) the 
bue-raatira, proprietors and cultivators of inherited land, 
who also built canoes, made arms, etc.; to these two classes 
also belonged the priests (tahora), who were medicine-men 
as well; (3) the manahune, fishers, artisans, etc., and slaves 
(titi). As wars and infanticide depopulated the island this 
class gradually acquired land and with it certain privileges. 
Rank is hereditary and determined by primogeniture, not 
necessarily in the male line. The first-born of an arirai 
received at birth the title of otw; the father, who was the 
first to pay homage to his own child, then abdicated, and 
henceforth took up the position of regent. It is easy to see 
that, while this custom tended to keep honors within a 
family, it may have encouraged the practice of infanticide, 
which was common in all grades of society when Tahiti 
was first visited by Europeans. The age at which the otu’s 
authority became real varied according to his own abilities 
and the will of his subjects. Though arbitrary, the power 
of the arirai was limited by the power of his vassals, the 
district chiefs (raatiras), who ruled absolutely over their 
respective districts, and who might be of as good blood 
as the arirai himself. The arirai had a councillor, but was 
alone responsible for any act. The bi-insular form of 
Tahiti promoted the independence of the chiefs, and war 
was rarely declared or an army or fleet despatched without 
the raatiras being first suusmoned to council. Without 
their favor nothing could be accomplished, for their power 
over their own people was absolute. The form of govern- 
ment was thus strictly feudal in character, but it gradually 
centralized into a monarchy, which, in the person of 
Pomare II., the English missionaries greatly helped to regu- 
late and strengthen. The arirai sent his commands by a 
messenger (vea) whose credentials were a tuft of cocoa-nut 


film. This tuft was returned intact as a sign of assent or 


torn in token of refusal. After the chief the wife ranked 


first, and then his brother. The arirai was carried on the 


shoulders of his subjects, and chiefs were not allowed to 
feed themselves. Women always ate apart. Their places 
of worship (marai)—national, local, or private—were square 
_tree-surrounded enclosures. They each had a single en- 
trance, and contained seyeral small courts, within which 


_ were houses for the images and attendant priests. A pyra- 


-midal stone structure, on which were the actual altars, 
stood at the further end of the square. The marais were 
also used as places of sepulture of chiefs, whose embalmed 
bodies, after being exposed for a time, where buried ina 
ouching position. Their skulls, however, were kept in 
houses of their nearest relations. In the great marai 


1 The muséum of the London Missionary Society and the 
i Museum contain important collections of Tahitian 
weapons, etc. 


t Atahura the stone structure was 270 feet long, 94 feet 
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wide, and 50 feet high, and its summit was reached by a 
flight of steps, built of hewn coral and basalt. Sacrificial 
offerings, including human sacrifices, formed a prominent 
part of Tahitian worship. An eye of the victim was 
oifered to the arirai, and placed within his mouth by the 
officiating priest. Every household possessed its own guar- 
dian spirits (tii), but there were several superior divinities, 
of which, at the beginning of this century, Oro was the 
most venerated. The images, which are less remarkable 
than those of Hawaii, were rough representations of the 
human form carved in wood. Some were covered from 
head to foot with small human figures cut in relief; others 
were mere sticks clothed with feathers. The areoi, a licen- 
tious association of strolling players, men and women, 
which numbered among its ranks the highest chiefs, and 
practiced infanticide, was a special feature of Tahitian 
society. 

The Tahitians are light-hearted, frivolous, courteous, and 
generous; but with these traits are blended deceit, irrita- 
bility, and cruelty, which formerly reached an unexampled 
degree of savage brutality. Their notions of morality were 
never, according to our ideas, very precise; and their 
customs, such as the tayo, or exchange of name with the 
rights which it carried over the wife of the giver of the 
name and all her female relations, seemed to the earlier 
European observer strangely revolting. It would appear, 
however, that with the introduction of the vices of civiliza- 
tion such limitations as their primitive morality recognized 
have disappeared and all self-respect has been lost. Espe- 
cially characteristic were the elaborate costume-dances 
(heivas) performed by women. Besides dancing, the sing- 
ing of songs (pehe), and the recitation of historical and 
mythical ballads (ubus), the natives had also a variety of 
sports and games. During the periodical seasons of rejoic- 
ing wrestling (maona), boxing (moto), and spear-throwing 
{vero patia) matches, with foot and canoe-races, were held; 
also sham fights and naval reviews. They had several 
games in which a ball was used,—one, apai, not unlike our 
bandy, while another, tuiraa (played chiefly by women), 
was a kind of football; but surf-swimming (faahee) was 
perhaps the most favorite sport with both sexes. Kites were 
known. Cock-fighting ( faatitoraamoa) was much practiced. 

Discovery and Exploration.—There is little doubt that the 
main island and some other members of the group were 
visited by the Spaniard Pedro Fernandez de Quiros in 
February, 1607. They were rediscovered in June, 1767, by 
Wallis in the “ Dolphin,” who took nominal possession of 
Tahiti for George III. and named it after him. In the fol- 
lowing year Bougainville visited Tahiti, claimed it as 
French, and called it La Nouvelle Cythére. With Tetuara 
(called by him Umaitia) and Eimeo it makes up the 
Archipel de Bourbon of his most inaccurate chart. Almost 
all we know of the early state of the islands is, however, 
due to Captain Cook’s visits in 1769, 1773, 1774, and 1777. 
The name of Society Islands was given to the Leeward 
group on his first voyage in honor of the Royal Society. 
In 1774 Tahiti was also visited by two Spanish vessels, 
which left two priests, who remained for ten months on the 
island. The Spaniards named it Islad’Amat. The islands 
were again visited in 1788 by the “ Lady Penrhyn.” Bligh 
in the “Bounty” spent five months on the island in the 
same year, and it was revisited by that ship after the 
famous mutiny. At this time the leading chief was Pomare, 
whose family had been pre-eminent in the island for more 
than a century. Aided by sixteen of the “ Bounty” 
mutineers, and armed with guns procured from Bligh and 
a Swedish vessel, Pomare greatly strengthened his power 
and brought to a successful close a long struggle with 
Eimeo. In 1791 the “ Pandora” carried off fourteen of 
the “ Bounty ” mutineers, and from this time forward visits 
were frequent. 

Missions.—The attempt of the Spaniards in 1774 was fol- 
lowed by the settlement of twenty-five persons brought in 
1797 by the missionary ship “ Duff.’ Though befriended 
by Pomare I. (who lived till 1805), they had many Giffieul- 
ties, especially from the constant wars, and at length they 
fled with Pomare II. to Eimeo and ultimately to New 
South Wales, returning in 1812 when Pomare renounced 
heathenism. In 1815 he regained his powerin Tahiti. For 
a time the missionaries made good progress,—a printing 
press was established (1817), and coffee, cotton, and sugar 
were planted (1819) ; but soon there came a serious relapse 
into heathen practices and immorality. Pomare II. died of 
drink in 1824. His suecessor Pomare III. died in 1827, and 
was succeeded by his half-sister Aimata, the unfortunate 
“Queen Pomare.” In 1828 a new fanatical sect, the 
“Mamaia,” arose, which gave much trouble to the missions 
and whose influence is still felt. The leader proclaimed 
that he was Jesus Christ, and promised to his followers a 
sensual paradise. ; 
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French Annexation.—In 1836 the French Catholic mission- 
aries in Mangareva attempted to open a mission in Tahiti. 
Queen Pomare, advised by the English missionary and 
consul Pritchard, refused her consent, and removed by 


ee riests F ‘ ed rreptitiously and to | A : r 
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whom many of the opposition party in the state had rallied. 
In 1838 a French frigate appeared, under the command of 
M. Du Petit-Thouars, and extorted from Pomare the right 
of settlement for Frenchmen of every profession. Other 
acts of interference followed, and at length, in 1842, 
Admiral du Petit-Thouars procured the signature of a 
document placing the islands under French protection, the 
authority of the queen and chiefs being expressly reserved. 
In 1843 Petit-Thouars reappeared, and, alleging that the 
treaty of 1842 had not been duly carried out, deposed the 
queen and took possession of the islands. His high-handed 
action was not countenanced by the French Government, 
but, while it professed not to sanction the annexation, it 
did not retrace the steps taken. Two years were spent in 
reducing the party in the islands opposed to French rule ; 
an attempt to conquer the western islands failed ; and at 
length, by agreement with England, France promised to 
return to the plan of a protectorate and leave the western 
islands to their rightful owners. The London missionaries 
were replaced by French Protestants, but neither they nor 
the priests have been very successful, possibly because 
French is a compulsory subject in the Government schools. 
In 1880 Tahiti, including Eimeo, was proclaimed a French 
colony. It is the residence of the governor-general of the 
French dependencies in the Pacific. 

Literature.—The following list includes the books which seem 
most to deserve mention: Hawkesworth’s Voyages, especially 
Wallis’s Voyage, H.M.S. ‘‘Dolphin,” in yol. i., London, 1778; 
Cook’s Three Voyages, with Forster’s account of the second voyage ; 
Freycinet, Voyage de la Coquille, and Lesson’s account of the same 
voyage, Paris, 1839; Bennett, Whaling Voyage, London, 1840. For 
manners and customs of the natives, see Cook, Duff, Ellis. For 
modern statistics, see Desgraz, La Tuhiti, Paris, 1845; Notices 
Colonials, Paris, 1886, vol. ii. For the early history of the islands, 
see Ellis, Polynesian Researches, London, 1829; Vincendon-Du- 
moulin and Desgraz, [les Twiti, Paris, 1844. For mission history, 
see Voyage of the Duff, London, 1799; Ellis; Williams, Missionary 
Enterprise in the South Sea Islands, London, 1839, For the French 
occupation, see Moerenhout, Voyage aux Iles du Grand Océan, 
Paris, 1837; Vincendon-Dumoulin and Desgraz ; Pritchard, Poly- 


nesian Reminiscences, London, 1866. (A. V. H.) 


TAIWAN. . See Formosa. : 

TAJAK, Task, or TAusrK, a term originally oc- 
curring in the Pahlavi writings, and explained to mean, 
first, the Arabs in general, then their descendants 
born in Persia and elsewhere out of Arabia, and, lastly, 
the Persians in general and their descendants born in 
Turkestan and elsewhere out of Persia. Tajak has 
thus come to be the collective name of all communities 
of Iranian stock and Persian speech, wherever found 
in Central Asia. These are co-extensive with the 
former eastward and northward limits of the Persian 
empire ; but, since the ascendency of the Tfirki races, 
they have become the subject element in Turkestan, 
Afghinistén, Bokhéra, Khiva, Kashgaria, while still 
politically dominant in Badakhshin, Wakhaén, Dar- 
waz, Kost, and Karatéghin. In most of these places 
the Tajaks, with the kindred Galchas, seem to form 
the bulk of the population, the distinction being that 
Tajak is applied rather to the settled and more civi- 
lized lowlanders of modern Persian speech, Galcha to 
the ruder highlanders of Ferghana, Kohistaén, Wak- 
han, ete., who speak either archaic forms of Persian 
or dialects intermediate between the Iranian and San- 
skritic (Indian) branches of the Aryan linguistic family. 
The Tajaks are thus a settled Iranian people, agricul- 
turists in the country, traders and artisans in the towns, 
and are essentially ‘‘ Parsivan,’’ that is, men of Per- 
sian speech—this term, however, being more specially 
applied to those of Afghanistan. “But, although 
mainly of Iranian stock, with light complexion and 
regular features, the Tajaks claim Arab descent, re- 
garding the district about Baghdad as their primeval 

ome, and considering themselves the descendants of 
the Arabs who overran Central Asia in the first century 
of the Flight. At the same time, ‘‘it is evident that 
the inhabitants of the greater part of this-region (Cen- 
tral Asia) must from an early period have come in 
contact with the successive waves of Turkish (Tfrki) 
and even Mongol population which broke over them ; 
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accordingly we find that, although the type is essen- 
tially Iranian, it has undergone a certain modification, 
... face, though obviously Persian, is more oblon 
than that of the Turk, more or less heavy cheeks, thic 


powerful frame, and broad shoulders, . . . dark hair, 

a among the Galchas a few fair people are found”’ 
(Capt. J. M. Trotter, Bokhdra, p. 169). The term 
Tajak must also be distinguished from Sarte, the latter 
simply meaning ‘‘ trader ”’ or ‘‘ shopkeeper,”’ and being 
applied indiscriminately to the settled as opposed to 
the nomad element, and especially to the urban popu- 
lations, of whatever race, in Central Asia.’ The Tajaks 
are known as Tits on the west side of the Caspian 
(Baku, Lenkoran, ete. ). 

TAKA. See Nusa. 

TALAVERA DELA REINA, a town of Spain, in the 
province of Toledo, is situated on the right bank of the 
Tagus, and on the railway from Madrid to Caceres, 
some 40 miles below Toledo and 64 miles southeast 
from Madrid. It was formerly surrounded by a triple 
circumvallation, portions of which stillremain. It has 
no buildings of special interest, and its commerce and 
manufactures are inconsiderable. The population 
within the municipal limits in 1877 was 10,029. 


Talavera is the birthplace (1536) of Mariana the historian- 
Wellington overcame a superior French force here on July 
27-28, 1809. : 

TALBOT, Famity or. Apart from its achiey- 
ments, this is one of the few families in the English 
aristocracy which traces alike its descent and its sur- 
name from the Norman conquerors of England; and 
it may really be said that there has hard] Foi a time 
during the Bes eight hundred years in which the Tal- 
bots have not been of considerable account in public 
life. Yet in some periods they appear rather as a 
potential influence, while at certain marked epochs 
they stand out among the most prominent actors in 
English history. The name of Richard Talbot oceurs 
in Domesday Book as the holder of nine hides of land 
in Bedfordshire under Walter Giffard, earl of Buck- 
ingham. There is no evidence that he came over to 
England with the Conqueror himself; and, as he did 
not hold of the king in capite, it is clear that he was 
not a leader. His son Geoffrey Talbot took part with 
the empress Maud against King Stephen. But ap- 

arently it was another son Hugh who continued the 

ine; of whom it is recorded that he held the castle of 
Plessi against Henry I. for Hugh de Gournay, and 
afterwards became a monk at Beaubee in Normandy. 
His son Richard obtained from Henry II. the lord- 
ship of Linton in Herefordshire, and from Richard I. 
the custody of Ludlow castle ; and his descendants for 
some generations appear to have been wardens of 
various castles on the borders of Wales. Und 


er Ed- 
ward IT. a Gilbert Talbot was head of the house, and 
invaded Scotland in the king’s company, but 


wards took part with Thomas of Lancaster the 
king. He, however, was pardoned, and ob fr 
Edward III. a confirmation of the grant of the manor 


of Linton and other lands to himself and his heirs. 

His son Richard, who had married a daughter of 
John Comyn of Badenoch, laid claim to certain 1 
in Scotland in her right, and, when restrained 
entering that country by land (Edward IIT. 
then made an alliance with King David), he 
a successful expedition which invaded it by s 
interests of Edward Baliol. Three years late 
taken prisoner in Scotland, and redeemed f 


1 “Quand un Usbeg est devenu complétement sédent 
devient Sarle ; le mot Sarte n'est done pas une sippe 
nique” (Charles de Ujfalvy in Bul. Soe. ki Bt 
the Tajaks, being always settled, were the first to be 
Sartes ; whence the still prevalent erroneous in 
word had a racial meaning, implying an Iranian 
Tarkielement. Nevertheless there is a certain 
observed in the use of the two words Tajak and S 
in the popular saying: “ When a stranger pre 
eats your bread, call him a Tajak ; when he is 
hima a 

~ 


TAL 


marks, after which the king made him governor of 
Berwick. He took part also in Edward’s wars against 


France. as did likewise his son Gilbert, who succeeded | 


him. At this time the family possessed lands in the 
counties of Oxford, Gloucester, Hereford, and Kent, 
and a little later in Berkshire, Wilts, Salop, and Hssex. 
Another Gilbert Talbot, grandson of the last, claimed 
to carry the great spurs at the coronation of Henry V., 
and had a commission to receive the submission of 
Owen Glendower and his adherents. He also distin- 
guished himself in the invasion of Normandy. He 
was twice married, his second wife being a Portuguese 
lady, but he left no male issue, and was succeeded by 
his brother John, the special hero of the family. 

Hitherto the head of the house had borne the name 
of Lord Talbot ; but this John, after obtaining by 
marriage the title of Lord Furnivall, was for his dis- 
tinguished actions created earl of Shrewsbury. He 
made his name so terrible in France that for several 
generations afterwards French mothers used to threaten 
refractory children that the Talbots would come if they 
were not ap (Brown’s Venetian Calendar, ii. 75). 
He rescued Maine from the French and took Pontoise; 
but his own capture by the Maid of Orleans was what 
probably discouraged the English most of all in- their 
disasters beyond sea. He was exchanged for an 
eminent French prisoner and a heavy ransom besides. 
He served also several times as lieutenant of Ireland, 
and in 1446 was created earl of Wexford and of Water- 
ford, in addition to the title of Shrewsbury, which had 
been conferred upon him in 1442. He died in 1453, in 
an unsuccessful expedition for the recovery of Guienne, 
which had lately submitted to the French. His son 
John, Viscount Lisle, was slain along with him in the 
same fatal battle. 

But, besides his martial exploits which live in _his- 
tory, this John claims some attention for his family 
alliances. His first wife Maud, a granddaughter of 
Thomas, Lord Furnivall, brought him the castle of 
Sheffield as part of her inheritance, and he was accord- 
ingly summoned to parliament in the days of Henry 
IV.as John Talbot of Hallamshire, otherwise Lord 
Furnivall, more than thirty years before he was made 
earl of Shrewsbury. The property remained in the 
hands of his descendants, and became a favorite resi- 
dence of the family during the whole of the Tudor era; 
and, but for the death in 1616 of Gilbert, seventh earl 
of Shrewsbury, without male issue, it has been re- 
marked by Hunter that Sheffield might have remained 
much longer a centre of feudal magnificence rather 
than of commerce and manufactures. The second wife 
of John, earl of Shrewsbury, was Margaret, the eldest 
of three daughters of Richard Beauchamp, earl of 
Warwick, by Ais second wife, a daughter of Thomas, 
Lord Berkeley. By her he obtained a third part of 
the Berkeley property ; and, though she did not be- 
come the mother of a line of earls, her eldest son, John 
Talbot, was created Viscount Lisle, and it was he who 
fell along with his father at the disastrous battle of 
Chatillonin Gaseony. His son Thomas, who inherited 
the title of Viscount Lisle, was also slain at the early 
age of twenty-two ina feudal contest with Lord Berke- 
ley, arising out of a dispute as to the possession of 
Berkeley castle, at Nibley Green, near Wotton-under- 
Edge, March 20, 1470; and the title was afterwards 
conferred on Edward Grey, the husband of one of his 
two sisters. 

John, the second earl of Shrewsbury, was the first 
earl’s son by his first wife. He had been knighted at 
Leicester in 1426 along with the infant king Henry VL, 
had served in the wars of France, and been made chan- 
cellor of Ireland during his father’s lifetime, when he 
was only Lord Talbot. Afterwards he was made lord 


high treasurer of England, and in 1459 was rewarded for | in dis 
Lancaster with a grant of | son o 


his services to the house of 
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of Wakefield, forfeited by Richard, duke of York. 
But next year he and his brother Christopher were 
slain at the battle of Northampton, fighting in the 
cause of Henry VI. His son John succeeded him, and 
then his grandson George, who fought for Henry VII. 
}at Stoke, and whom King Henry VIII. sent as his 
lieutenant against the rebels in that most formidable 
insurrection, the Pilgrimage of Grace. But perhaps 
'the thing which most redounds to his credit is the 
| humanity with which (as related by Cavendish) he re- 
ceived the fallen Cardinal Wolsey into his house at 
Sheffield when he was on his way up to London as a 
state prisoner, and endeavored to remove those gloomy 
anticipations of his fate which in fact brought on his 
last illness. 

Francis, the fifth earl, took aleading part in the in- 
vasions of Scotland under Henry VIII. and Edward 
VL., and was one of the two peers who alone opposed 
the bill for abolishing the pope’s jurisdiction under 
Elizabeth. His son George, who succeeded, was the 
earl to whom the custody of Mary Stuart was com- 
mitted, his delicate and onerous task being rendered all 
the more difficult for him by the intrigues of his bold, 
ambitious second wife, Bess of Hardwick, the builder 
of Chatsworth, who had married three husbands be- 
fore her union with him. ‘Two sons of this last earl 
succeeded one another, and the title then devolved, for 
want of male issue, on the lineal descendants of Sir 
Gilbert Talbot of Grafton in Worcestershire, third son 
of John, thesecond earl. This Sir Gilbert had fought 
for Henry VII. at Bosworth, where he was severely 
wounded, was knighted on the field, and was through- 
out one of the first Tudor’s most trusted councillors. 
He fought also at Stoke against the insurgents with 
Lambert Simnel, was made a knight banneret, goy- 
ernor of Calais, and lord chamberlain. 

The ninth earl, George, descended from this Gilbert, 
is not distinguished by any prominent actions. He 
died unmarried, and his brother, who followed next, 
was succeeded by his grandson Francis, chiefly mem- 
orable for his unhappy fate. His second wife, a 
daughter of the earl of Cardigan, was seduced by the 
duke of Buckingham, whom the outraged husband 
challenged to a duel. The countess, it is said, was. 
present at the scene, and held Buckingham’s horse in 
the disguise of a page, saw her husband killed, and 
then clasped her lover in her arms, receiving blood- 
stains upon her dress from the embrace. Dhavteal 
the twelfth earl, son of this unfortunate nobleman, 
was raised by William III. to the dignity of a duke 
for his important diplomatic services. His position 
in those slippery times was altogether exceptional. 
Abandoning the religion of his ancestors he became a 
Protestant, was one of the seven who signed the invi- ~ 


tation to William of Orange to come over, and was 
continually consulted by him on state affairs after he 
became king. Yet, being apparently of a very sensi- 
tive disposition, he seems to have at times repented 
what he had done, and even corresponded with James. 
at St. Germain ; yet again, in times of danger, he was as. 
ready as ever to stake his life and fortunes in the ser- 
vice of his country to preserve the new settlement. It 
was apparently his extreme sensitiveness that caused 
him to be spoken of as ‘‘ the king of hearts.’”’ In 1694 
he was created marquis of Alton and duke of Shrews- 
bury, but as he left no son these titles died along with 
him, and the earldom of Shrewsbury devolved on his 
cousin Gilbert, a Roman Catholic priest. 

From this time the direct line of Sir Gilbert Talbot. 
of Grafton began to fail. A nephew three times sue- 
ceeded to an uncle, and then the title devolved upon a. 
cousin, who died unmarried in 1856. On the death of 
this cousin the descent of the title was for a short time 
ute, and the lands were claimed for the infant 
the duke of Norfolk under the will of the last. 


100 marks [$324 English] a year out of the lordship | earl; but the courts decided that, under a private Act. 


1 ($540, estimated for Scotch or 12 times as much for English 
coin.—AM. Ep.] 


. 


on 


obtained by the duke of Shrewsbury in the sixth year 
‘of George I., the title and estates must go together, 
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and the true successor to the earldom was found in 
Karl Talbot, the head of another line of the descen- 
dants of Sir Gilbert Talbot of Grafton, sprung from a 
second marriage of Sir Gilbert’s son, Sir John Talbot 
of Albrighton. The head of this family in the be- 
ginning of the last century was a divine of some mark, 
who died bishop of Durham in 1730. _ His son Charles, 
who filled the office of lord chancellor, was created 
Baron Talbot of Hensol in Glamorganshire in 1733 : 


and his son again was advanced to the dignity of Karl | 
Talbot in 1761, to which was added that of Baron | 


Dynevor in 1780. Then succeeded a nephew who was 
also created Viscount Ingestre, and assumed by royal 
licence the surname of Chetwynd before Talbot, from 
his mother. (J. GA.) 

The earl Talbot who successfully claimed the Shrews- 
bury title (as the eighteenth earl) was the present 
earl’s grandfather, and all the titles just mentioned 
have been united in his line ever since. 

TALBOT, Witt1am Henry Fox (1800-1877), a 
discoverer in photography, was the only child of Wil- 
liam Davenport Talbot, of Laycock Abbey, Wilts, and 
of Lady Elizabeth Fox Strangways, daughter of the 
second earl of [chester. He was born in February, 
1800, and educated at Harrow and at Trinity College, 
Cambridge, where he gained the Porson prize in 1820, 
and graduated as twelfth wrangler in 1821. From 
1822 to 1872 he frequently communicated papers to 
the Royal Society, many of them on mai berinstagt 
subjects. At an early period he had begun his optical 
researches, which were to have such important results 
in connection with photography. To the Hdinburgh 
Journal of Science in 1826 he contributed a paper on 
“*Some Experiments on Colored Flame;’’ to the 
Quarterly Journal of Science in 1827 a paper on 
**Monochromatie Light;’’ and to the Philosophical 
Magazine a number of papers on chemical subjects, 
including one on ‘‘ Chemical Changes of Color.’ Be- 
fore Daguerre exhibited in 1839 pictures taken by the 
sun, Talbot had obtained similar success, and as soon 
as Daguerre’s discoveries were whispered, communi- 
cated the results of his experiments to the Royal So- 
ciety (see PHoroGRAPHY, vol. xviii. p. 837). Im 1841 
he made known his discovery of the calotype process, 
but after the discovery of the collodion process by 
Scott Archer, with whom he had a lawsuit in reference 
to his patent rights, he relinquished this field of in- 
ak For his discoveries, the narrative of which is 

etailed in his Pencil of Nature (1844), he received in 
1842 the medal of the Royal Society. While engaged 
in his scientific researches he devoted a considerable 
portion of his time to archeology, and this field of in- 
quiry latterly occupied his chief attention. Besides 
reading papers on these subjects before the Royal So- 
ciety of Literature and the Society of Biblical Archee- 
ology, he published Hermes, or Classical and Anti- 
quarian Researches (1838-39), and Jllustrations of the 
Antiquity of the Book of Genesis (1839). With Sir 
Henry Rawlinson and Dr. Hincks he shares the honor 
of having been one of the first decipherers of the 
cuneiform inscriptions of Nineveh. e was also the 
author of English Etymologies (1846). He died at 
Laycock Abbey, 17th September, 1877. 

TAL See GroLoay, vol. x. p. 203, and Minrr- 
ALOGY, vol. xvi. p. 432. 

TALCA, a town of Chili, capital of the province of 
Talca, is situated on the Claro, a tributary of the 
Maule, nearly due south of Santiago, with which it is 
connected by rail. The town has a lyceum and some 
woollen manufactures (especially of ‘* ponchos’). In 
1875 the population numbered 17,496, and in 1885 
about 19,000. 

TALENT. See Numismatics, vol. xvii. p. 646-47. 

TALES are, in the usual acceptance of the word, 
fictitious narratives, long or short, ancient or modern. 
In this article ‘‘tale’’ is used in a stricter sense, as 
equivalent to the German ‘* Volks-mirchen”’ or the 
French ‘conte populaire.’’ Thus understood, popular 
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|tales mean the stories handed down by oral tradition 
‘from an unknown antiquity, among savage and civil- 
ized peoples. So understood, popular tales are a sub- 
ject in mythology, and indeed in the general study 
of the development of man, of which the full interest 
and importance is scarcely yet recognized. Popular 
tales won their way into literature, it is true, at a very 
distant period. ‘The Homeric epics, especially the 
Odyssey, contain adventures which are manifestly 
parts of the general human stock of popular narra- 
tive. Other examples are found in the Figveda, and 
in the myths which were handled by the Greek drama- 
tists. Collections of popular tales, more or less sub- 
jected to conscious literary treatment, are found in 
Sanskrit, as in the work of Somadeva, whose Katha 
Sarit Sdgara, or ‘‘ Ocean of the Streams of Story,’’ 
has been translated by Mr. Tawney (Caleutta, 1880). 
The THousAND AND ONE Niauts (q.v.) are full of 
popular tales, and popular tales are the staple of the 
medizeval Gesta Romanorum, and of the collections 
of Straparola and other Italian conteurs. In all these 
and similar gatherings the story, long circulated from 
mouth to mouth among the people, is handled with 
conscious art, and little but the general outline of plot 
and character of incident can be regarded as original. 
In the Histotres ow Contes du Temps Passé of Perrault 
(Elzevir, Amsterdam, 1697; the Parisian edition is of 
the same date) we have one of the earliest gatherings 
of tales which were taken down in their nursery shape 
as they were told by nurses to children. ‘This at least 
seems probable, though M. Alfred Maury thinks Per- 
rault drew from literary sources. Perrault attributed 
the composition to his son, P. Darmaucour, at that 
time a child, and this pretext enabled him to give his 
stories in a simple and almost popular guise. In the 
dedication signed by the boy, Perrault offers remarks 
which really do throw a certain light on the origin and 


characteristics of ‘‘miirchen.’’ He says, “* Ils renfer- 
ment tous une morale trés sensée . . . . et donnent 
une image de ce qui se passe dans les moindres familles, 
ow la louable impatience d’instruire les enfans fait im- 
aginer des histoires dépourviies de raison pour s’ac- 
comoder a’ ces mémes enfants, qui n’en ont pas encore.” 
It seems that popular tales in many cases probably 
owe their origin to the desire of enforcing a moral or 
ractical lesson. It appears that their irrational and 
‘infantile ’’ character—‘‘ dépourvites de raison ’’—is 
derived from their origin, if not actually among children 
at least among childlike peoples, who have not arrive’ 
at ‘‘raison,’’ that is, at the scientific and m con- 
ception of the world and of the nature of man. 
he success of Perrault’s popular tales brought the 
genre into literary fashion, and the Comtesse d’ Aulno 
invented, or in some cases adapted, ‘‘ contes,”’ whi 
still retain a great porseen But the — and 
scientific collection of tales from the lips of the people 
is not much earlier than our century. The chief im- 
ulse to the study was given by the brothers Grimm. 
he first edition of their Kinder- und Haus-Méirchen 
was ertied mips ee Logie roa find 
avery considerable bibliography o ar tales, as 
known to the Grimms, in Mrs Alfred 1 Hunt's transla- 
tion, Grimm’s Household Tales, with Notes (London, 
1884). ‘* How unique was our collection when it first 
appeared,’’ they exclaim, and now merely to en 
rate the books of such traditions would oceup; 
space. In addition to the mirchen of Ind 
eoples, the Grimms became acquaint 
alay stories, some narratives of Bechuanas, 
American Indians, and Finnish, Esthonia 
yar stories. Thus the Grimms’ knowledg 
uropean miirchen was extremely slight. 
them, however, to observe the increase 
‘‘in proportion as gentler and more hum: 
develop themselves,’’ the monstrosities of 
Red-Indian fancy gradually fading in the 
Germans and Italians. e Grimms 
evolution of popular narrative rese 
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_ worked ont after the discovery 
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of the art of sculpture, from the South-Sea idol to 
the frieze of the Parthenon, ‘from the strongly 
marked, thin, even ugly, but highly expressive forms 
of its earliest stages to those which possess external 
beauty of mould.”’ Since the Grimms’ time our 
knowledge of the popular tales of non-European races 
has been greatly enriched. We possess numbers of 
North-American, Brazilian, Zulu, Swahili, Eskimo, 
Samoan, Maori, Kaffr, Malagasy, Bushman, and 
even Australian marehen, and can study them in com- 

arison with the stories of Hesse, of the West High- 
ands of Scotland, of Scandinavia. 

While the popular romances of races of all colors 
must be examined together, another element in this 
subject is not less important. It had probably been 
often observed before, but the fact was brought out 
most vividly by Von Hahn (Griechische und alban- 
esische Mirchen, Leipsic, 1864), that the popular tales 
of European races turn on the same incidents, and 
display the same succession of situations, the same 
characters, and the same plots, as are farkiliar in the 
ancient epic literature of Greece, India, Germany, and 
Scandinavia. The epics are either fully-developed 
miirchen evolved by the literary genius of poets and 
saga-men, or the miirchen are degenerate and broken- 
down memories of the epics and sagas, or perhaps 
there may be examples of both processes. ‘The second 
view,—namely, that the popular tales are, so to speak, 
the scattered grains of gold of which the epic is the 
original ‘‘ pocket’’ or ‘‘ placer,’’—the belief that the 
miirchen are the detritus of the saga,—was for a long 
time prevalent. Buta variety of arguments enforce 
the opposite conclusion, namely, that the miirchen are 
essentially earlier in character than the epic, which is 
the final form to which they have been wrought by the 
genius of Homer or of some other remote yet cultivated 
poet. If this view be accepted, the evolution of 
wiirchen and of certain myths has passed through the 
following stages: 

(1) The popular tale, as current among the unculti- 
vated people, such as Iroquois, Zulus, Bushmen, Sa- 
moans, Eskimo, and Samoyedes. This tale will reflect 
the mental condition of rude peoples, and will be full 
of monstrous and miraculous events, with an absence 
of reason proper, as Perrault says, ‘‘a ceux qui n’en 
ont pas encore.”’ At the same time the tale will very 
probably enforce some moral or practical lesson, and 
may even appear to have been invented with this very 

urpose, for man is everywhere impressed with the 
importance of conduct. 

() The same tale—or rather a series of incidents 
and a plot essentially the same—as it is discovered 
surviving in the oral traditions of the illiterate peas- 
antry of European races. Among them the monstrous 
element, the ferocity of manners observed in the first 
stage, will be somewhat modified, but will be found 
most notable among the Slavonic tribes. Nowhere, 
even in German and Scottish miirchen, is it extinct, 
cannibalism and cruel torture being favorite incidents. 

(3) The same plot and incidents as they exist in the 
heroie epics and poetry of the cultivated races, such 
as the Homeric books, the Greek tragedies, the Cyclic 

the Kalewala of the Finns, certain hymns of 
the Ligveda, certain legends of the Brahmanas, the 
story of the Volsungs,—in these a local and almost 
historical character is given by the introduction of 
names of known places, and the adventures are attrib- 
uted to national Dereeniact idyecedn, (Edipus, Sigurd, 
Wainamoinen, Jason, Pururavas, and others. The 
whole tone and manners are nobler and more refined in 
proportion as the literary workmanship is more elabo- 
rate. 

This theory of the origin of popular tales in the 

peoples in the savage condition (see Myrno.- 
oay), of their survival as miirchen among the peas- 
ndo-European and other civilized races, and 
transfiguration into epics, could only be 
at savage and civil- 
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| ized popular tales are full of close resemblances. 
lhese resemblances, when only known to exist among 
Indo-European peoples, were explained as part of a 
common Aryan inheritance, Ne as the result of a 
malady of language. This system, when applied to 
myths in general, hasalready been examined (see Myra- 
OLOGY). According to another view, miirchen every- 
where resemble each other because they all arose in 
India, and have thence beeu borrowed and transmitted. 
For this theory consult Benfey’s Panchatantra and M, 
Cosquin’s Contes de Lorraine (Paris, 1886). In op- 
position to the Aryan theory, and the theory of bor- 
rowing from India, the system which is here advocated 
regards popular tales as kaleidoscopic arrangements 
of comparatively few situations and incidents, which 
again are naturally devised by the early fancy. Among 
these incidents may be mentioned, first, kinship and 
intermarriage between man and the lower animals and 
even inorganic phenomena. Thus a girl is woved by 
a frog, pumpkin, goat, or bear, or elephant, in Zulu, 
Scotch, Walachian, Eskimo, Ojibway, and German 
miirchen. ‘This incident is based on the lack of a sense 
of difference between man and the things in the world 
which is prevalent among savages (see MyrHooay). 
Other incidents familiar in onr nursery tales (such as 
‘*Cinderella’’ and ‘‘ Puss in Boots’’) turn on the early 
belief in metamorphosis, in magic, in friendly or pro- 
tecting animals (totems or beast manitous). Others 
depend on the early prevalence of cannibalism (com- 
pare Grimm, 47, ‘*The Juniper Tree’’). This recurs 
in the mad song of Gretchen in Fanst, concerning 
which a distinguished student writes, ‘‘This ghost of 
a ballad or rhyme is my earliest remembrance, as 
erooned by an old Kast-Lothian nurse.’’ (Compare 
Chambers's Popular Rhymes of Scotland, 1870, p. 49.) 
The same legend occurs among the Bechuanas, and is 
published by Casalis. Yet another incident springs 
from the taboo on certain actions between husband and 
wife, producing the story of Cupid and Psyche (see 
Lang’s Custom and Myth, 1884, p. 64). Once more, 
the custom which makes the youngest child the heir 
is illustrated in the miirchen of the success, despite the 
jealousy of the elders, of Cinderella, of the Zulu 
prince (Callaway’s Zales from the Amazulu, pp. 64, 
65), and in countless other mirchen. In other cases, 
as in the world-wide mirchen corresponding to the 
Jason epic, we seem in presence of an early romantic 
invention,—how diffused it is difficult to imagine. 
Moral lessons, again, are inculeated by the numerous 


tales which turn on the duty of kindness, or on the 
impossibility of evading fate as announced in prophecy. 
In opposition to the philological explanation of the 
story of Cdipus as a nature-myth, this theory of a 
collection of incidents illustrative of moral lessons is 
admirably set forth in Prof. Cauparetti’s Edipo e la 
Mitologia Comparata (Pisa, 1867). 

On a general view, then, the stuff of popular tales 
is a certain number of incidents and a certain set of 
combinations of these incidents. Their strange and 
irrational character is due to their remote origin in the 
fancy of men in the savage condition; and their wide 
distribution is caused, partly perhaps by oral trans- 
mission from people to people, but more by the ten- 
dency of the early imagination to run everywhere in the 
same grooves. The narratives, in the ages of heroic 
poetry, are elevated into epic song, and in the Middle 
Ages they were even embodied in legends of the saints. 
This view is maintained at greater length, and with 


numerous illustrations, in, the introduction to Mrs. 
Tlunt’s translation of Grimm's Ainder- wnd Haus- 
Miéirchen, and in Custom and Myth, already referred to. 


A complete bibliography of the literature of popular tales 
would fill many pages. The reader who is curious about 
savage popular tales may turn to Theal’s Kafir Folk Lore 
(2d ed., London, 1886) ; Callaway’s Nursery Tules of the Am- 
azulu (London, 1868); Schooleraft’s Algic Researches ; Gill’s 
Myths and Tales of the South Pacific ; Petitot's Traditions In- 
diennes (1886); Shortland’s Maori Religion and Mythology 
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(London, 1882); The South African Folk Lore Record ; the 
Folk Lore Record (London, 1879-85, Malagasy stories) ; 
Rink’s Tales and Traditions of the Eskimo; Bleek’s Hottentot 
Tales and Fables (London, 1864); Castrén’s Samoyedische 
Marchen; and Leland’s Algonquin Legends (Loudon, 1884). 
For European tales, the bibliography in the translation of 
Grimm, already referred to, may be used, and the Maison- 
neuve collection, Les Littératwres populaires may be recom- 
mended, The names of Liebrecht, Kohler, Dasent, Rals- 
ton, Nigra, Pitré, Cosquin, Afanasief, Gaidoz, Sébillot, may 
serve as clues through the enchanted forest of the nursery 
tales of Europe. (A. L.} 
TALFOURD, Str Tuomas Noon (1795-1854), was 
at once eminent as a lawyer, asa writer, and as a mem- 
ber of a brilliant and polished society. He had the 
faculty of winning friendships; so sympathetic indeed 
was his nature that he unconsciously biased many of the 
most acute among his acquaintances towardsan estimate 
of his genius as an pet oneal 3 especially as a dra- 
matist—hardly commensurate with shot more impar- 
tial criticism has decided to be his just meed of praise. 
But, though even his most excellent work in literature 
has now ceased to be generally cared for, his poetry 
must always be interesting to the literary student. 
The son of a brewer in good circumstances, Talfourd 
was born on January 26, 1795, at Doxey, near Stafford 
(some accounts mention Reading). He received his 
early education, first at an institution near Hendon, 
and later at the Reading grammar-school under Dr, 
Valpy. Here, it is said, he acquired his taste for dra- 
matic poetry, presumably under the guidance of Dr. 
Valpy. At the age of eighteen ‘the lad was sent to 
London to study Jaw under Mr. Chitty, the special 
leader. Early in 1821 he joined the Oxford circuit, 
having been called to the bar at the Middle Temple in 
February of that year. When, twelve years later; 
he was created a serjeant-at-law, and when again he in 
1849 succeeded Mr. Justice Coltman as judge of the 
Court of Common Pleas, he attained these distinctions 
more perhaps for the zeal and laborious care which he 


invariably displayed in his conduct of the cases confided ° 


to him than on account of any brilliance of forensic 
talent or of any marked intellectual subtlety. A par- 
liamentary life had always had an attraction for him, 
and at the general election in 1835 he was returned for 
Reading. This seat he retained for close upon six 
years, and he was again returned in 1847. In the 
ouse of Commons he was no mere’ ornamental mem- 
ber. Those efforts of his which have most interest for 
us of later date were made on behalf of the rights of 
authors, for whose benefit he introduced the Interna- 
tional Copyright Bill; his speech on this subject was 
considered the most telling made in the House during 
that session. The bill met with strong opposition, but 
Talfourd had the satisfaction of seeing it ultimately 
pass into law in 1842, albeit in a greatly modified form. 
At the period of his elevation to the bench he was 
created a knight, and thenceforward his life was, in the 
intervals of his professional labors, devoted to scholarly 
and literary pursuits. From his school days he had 
entertained dreams of attaining eminence as a writer ; 
and to the last he remained a diligent student of liter- 
ature, ancient and modern. During his early years in 
London Talfourd found himself foreed to depend—in 
cae measure, at least—upon his literary exertions. 
Te was at this period on the staff of the London 
Magazine, and was an occasional contributor to the 
Edinburgh and Quarterly reviews, the New Monthly 
Magazine, and other periodicals ; while, on joining the 
western circuit, he acted as law reporter to The Times. 
His legal writings on matters germane to literature are 
excellent expositions, animated by a lucid and suffi- 
ciently telling, if not highly polished, style. Among 
the best of these are his article ‘On the Principle of 
Advocacy in the Practice of the Bar’ (in the Law 
Magazine, January, 1846); his Proposed New Law of 
1 [See also Lang's Myth, Ritual, and Religion (1888), and for North 


America Myths of the New World (N. Y., 1868) and American Hero- 
Myths (Phila., 1882) by Dr. D. G. Brinton.—Am. Ep.] 
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Copyright of the Highest Importance to Authors (1838); 
Three Speeches delivered in the House of Commons in 
Favor of an Extension of Copyright (1840) ; and his 
famous Speech for the Tiefohienae in the Prosecution, 
the Queen vy. Moxon, for the Publication of Shelley's 
Poetical Works (1841). 

But Talfourd cannot be said to have gained any posi- 
tion among men of letters until the production of his 
tragedy Jon, which was privately printed in 1835, and 
produced in the following year at Covent Garden 
theatre. The tragedy was also well received in Amer- 
ica, and it met with the honor of reproduction at 
Sadler’s Wells in December,1861. This dramatic poem, 
its author’s masterpiece, turns upon the voluntary sac- 
rifice of Ion, king of Argos, in response to the Delphic 
oracle, which had declared that only with the extinetion 
of the reigning family could the prevailing pestilence 
incurred by the deeds of that family be removed. As 
a poem Jon hasmany high qualities. The blank verse, 
if lacking the highest ronda) is smooth and musi- 
cal, and thé lines are frequently informed with the 
spirit of genuine poetry; the character of the high- 
souled son of the ears king is finely developed, and 
the reader is affected throughout by that same sense 
of the relentless working and potency of destiny which 
so markedly distinguishes the writings of the Greek 
dramatists. 

Two years later, at the Haymarket theatre, The 
Athenian Captive was acted with moderate success. 
In 1839 Glencoe, or, the Fute of the Macdonalds, was 

rivately printed, and in 1840 it was produced. at the 

aymarket; but this home drama is indubitably much 
inferior to his two classie plays. The Castilian (1853) 
did not excite a tenth part of the interest called forth 
by Jon. Before this he had produced various prose 
writings other than those already referred to,—among 
them his ‘‘ History of Greek Literature,’’ in the Zney- 
clopeedia Metropolitana. 

Besides the honor of knighthood and his various 
legal distinctions, Talfourd held the honorary degree of 
D.C.L. from the university of Oxford. "ie died in 
court during the performance of his judicial duties, at 
Stafford, on March 13, 1854. 


In addition to the writings above-mentioned, Talfourd 
was the author of The Letters of Charles Lamb with a Sketch 
of his Life (1837); Recollections of a first Visit to the Alps 
(1841); Vacation Rambles and Thoughts, comprising recollec- 
tions of three Continental tours in the vacations of 1841, 
1842, and 1843 (2 vols., 1844) ; and Final Memorials of Charies 
Lamb (1849-50). 

TALISMAN. See AmuLrr. 

TALLAGE, or TALLIAGE (from the French tai/ler, 
7.e., a part cut out of the whole), appears to have sig- 
nified at first a tax in general, but became afterwards 
confined in England to a special form of tax, the as- 
sessment upon cities, boroughs, and royal demesnes— 
in effect, aland tax. Like ScuraGeE (q.v.), tallage was 
superseded by the subsidy system in the 14th a. 
The last occasion on which it was levied a to 
the year 1332. The famous statute of 25 Edw.-I. (in 
some editions of the statutes 34 Edw. I.) De Tullagio 
non Concedendo, though it is printed among the stat- 
utes of the realm, and was cited as a statute in the 
preamble to the Petition of Right in 1627, and by the 
judges in John Hampden’s case in 1637, is proba 
an imperfect and unauthoritative abstract of the 
firmatio Cartarum. The first section enacts t! 
tallage or aid shall be imposed or levied by t 
and his heirs without the will and assent of th 
bishops, bishops, and other prelates, the earls, bar 
knights; burgesses, and other freemen in the kingd 
Tallagium facere was the technical term for : ig 
accounts in the exchequer, the accounts being originally 
kept by means of tu///es or notched sticks. The tellers 
(a corruption of talliers) of the exchequer w 
time important financial officers. Theqrea 
the national accounts by tallies was abolishe 
IIT. ¢. 82, the office of teller by 57 Geo. II 
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TALLEYRAND DE PERIGORD, CuHartes 
MAuvRICE (1754-1838), created by Napoleon a prince 
of the empire under the title of the Prince de Béné- 
vent, was born at Paris on 2d February, 1754. His 
father, who was of a younger branch of the princely 
family of Chalais, was an officer in the army of Louis 
XYV., and his mother, also of noble family, was a mem- 
ber of the royal household at Versailles. An accident 
in infancy rendered Talleyrand lame for life, and 
changed his whole career. His upbringing was, in 
accordance with the fashionable heartlessness of’ the 
day, entirely left to strangers; and while a boy he was, 
in consequence of his lameness, formally deprived by a 
conseil de famille of his rights of primogeniture,—his 
younger brother, the Comte d’ Archambaud, taking his 
place ; and he was destined for the church. He keenly 
telt the blow, but was powerless to avert it; and he 
used his enforced profession only as a stepping-stone 
to his ambition, always despising it, and coolly and 
defiantly forsaking it when he found it an embarrass- 
ment. 

When he was removed from the country he was sent 
to the Collége d’Hareourt, where he speedily distin- 
guished himself; and in 1770, when sixteen years of 
age, he became an inmate of the Séminaire de St. Sul- 

ice, his education being completed by a course in the 
iin: Much as Talleyrand despised the church as 
a career, he never ceased highly to appreciate theology 
as a training, and he publicly testified to its value to 
the statesman and specially to the diplomatist. While 
achieving distinction asastudent, he carefully cultivated 
such society as might promote his advancement; and 
it was in the circle of Madame du Barry that his 
cynicism and wit, reported by her to the king, gained 
him the position of abbé. To his arts of manner were 
added, not only his advantages of birth and scholarship, 
but a penetrating judgment of men and affairs, a 
subtle audacity, and a boundlessly selfish ambition. 
As early as 1780 we find this «bbé malgré lui to have 
reached the important position of ‘‘agent-general’’ of 
the French clergy. His ability and his flagrant im- 
morality alike rendered him a marked man, and the 
latter did not prevent his appointment, in accordance 
with his father’s dying request to the king, as bishop 
of Autun in Jannary, 1789. The clergy of his own 
diocese immediately elected him a member of the 
states-general ; and he delivered before his constituents 
one of the most remarkable speeches which the crisis 
produced, containing a sagacious and statesmanlike 

rogramme of the reforms which the condition of 
rance demanded. . He thus entered the assembly as 
one of its leaders. 

The states-general had hardly met ere Talleyrand’s 
influence was called into play. He successfully urged 
the clergy to yield to the demand of the commons that 
the three estates should meet together; and the nobles 
could thereafter only follow the example thus set. On 
the question of the extent of the assembly’s authority 
he again sided with the popular leaders. Asa financier 
of great foresight and power he soon became justly 
telbrated : and his position in the assembly may be 
estimated by his appointment as one of a committee 
of eight to frame the project of a constitution. All 
his previous successes were, however, eclipsed by the 
daring with which he attacked the rights and privileges 
of his own order. He had seconded the proposals that 
the clergy should give up their tithes arid plate for the 
benefit of the nation, and on 10th October, 1789, he 
himself oh a ascheme whereby the landed property 
of the church should be confiscated by the state. On 

November, after violent debates, his project was 
carried, and the old clergy thereafter ranked him as an 
enemy. But his Datel privalari ty so much increased 
that he was charged by the national assembly to prepare 
a written memoir in defence of its labors ; and the 
manifesto, read on February 10, 1790, was received with 


reat approval throughont the country. On the 16th 


president of the assembly for the usual 
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brief term. On varions subjects he was now looked 
up to as an authority,—on education, on electoral and 
ecclesiastical reform,on banking,and on general finance. 
His career as a diplomatist had not yet begun. 

On July 14, 1790, Tallevrand, at the head of 300 
clergy, assisted at the féte in the Champ de Mars in 
commemoration of the fall of the Bustile, and publicly 
blessed the great standard of France. By this time, 
however, the dispute as to the civil constitution of the 
clergy had broken out, the decision of the assembly 
being resisted by the king, backed by the pope. When 
in November the king yielded, Talleyrand boldly took 
the required oath, only two bishops following his ex- 
pon opr New bishops were elected by the assembly, 
and these he, in open defiance of the church, con- 
secrated. In the end of April, 1791, he was suspended 
from his functions and excommunicated by the pope. 
Without a moment’s hesitation Talleyran Sentra 
his profession, which he never afterwards resumed. 
He had been false to its vows, and had scandalized it 
by his shameless life. It was only in the preceding 
February that he had, in declining nomination for the 
archbishopric of Paris, felt, indiscreetly enough and 
contrary to his usual practice, the necessity of writing to 
the Moniteur a hypocritical confession of his gambling 
propensities, stating his gains at 30,000 frances [$5790 
Although in 1801 the excommunication was recalled, 
it was nearly half a century after his first act of defiance 
ere he became personally reconciled to the church, aud 
then only when he was at the point of death. 

On purely political lines, however,Talleyrand’s career 
became more and more celebrated. In the beginning 
of thesame month of April, 1791, his friend Mirabeau 
having just died, he was appointed to succeed him as 
a director of the department of Paris, a position which 
still further increased his influence in the circles of the 
metropolis. On the flight of the king in June, Talley- 
rand leaned at first and cautiously towards the duke of 
Orleans, but finally declared for a constitutional mon- 
archy with Louis XVI. still on the throne. Ere the 
constitutional assembly brought its existence to a close 
on 14th September, he unfolded before it his magnifi- 
cent scheme of national education, which, in the words 
of Sir Henry Bulwer, ‘* having at one extremity the 
communal school and at the other the Institute, exists 
with but slight alterations at this yery day.’’ The 
assembly had voted that none of its members should 
be members of the new legislative body, so that Talley- 
rand was free ; besides, events were hurrying on with 
strange and critical rapidity; and Talleyrand left France 
for England, reaching London in the end of January, 
1792. With this visit his diplomatie career may be 
said to have begun. 

He was not formally accredited, but had in his pocket 
an introduction to Lord Grenville by Delessart the 
foreign minister; the king himself was aware of his 
mission, the ostensible object of which was to conciliate 


‘England. Talleyrand for his part shared the ulterior 


views of Narbonne, the minister of war, that it would 
be for the advantage of his country to divert its energies, 
which were morbidly directed to its internal troubles, 
into another channel, and to precipitate an Austrian 
war. Although received well in London society, he 
found the want of official credentials a fatal obstacle to 
his diplomatic negotiations, and he returned to Paris, 
whence he was almost immediately again despatched to 
the English court under much more favorable condi- 
tions. He was nominally only attendant with De Chau- 
velin, the minister plenipotentiary, but he was really the 
head of the embassy, and he carried with him a letter 
of Louis XVI. to George III. At this time, indeed, 
Talleyrand’s relations with Louis were very close,—far 
closer than he afterwards cared or dared to avow. All, 
however, was of no avail. The startling course of the 
Revolution made the English look askance upon his 
mission, and he returned baffled to Paris, where he 
arrived shortly before the coup d'état of the 10th of 
August. But this place, where his wariest manceuvres 


e 
a 


36 TALLEYRAND DE PERIGORD. 
were outdone by the rapidity of the popular move-|—if the bribe were suitably large. And its fourth is 


ments, and where at any turn of affairs he might lose | that he is hardly in the chair of office until he has 
his head, was not to his liking ; and by the middle of | shrewdly selected Bonaparte as the object of his assid- 


September, he is for the third time in London, 


is characteristic of the man—of the dexterity as well | laying the basis of their future intimacy. 


It | uous flatteries, writing to him in semi-confidence, and 


But his first 


as audacity of his intriguae—that he who had but/ term of office was short: the American ambassadors 
shortly before carried with him.a letter of favor from | spurned his offer and let his conduct be publicly known, 
Louis XVI. was, now that royalty was abolished, the | with the result that for this and other reasons he re- 


bearer of a specific passport—‘‘going to London by our | signed his post. p: 
Equally charac- | official corruption, however, was not ended, for Tal- 


orders’’—under the hand of Danton. 
teristic is the express falsehood with which he opens 
his negotiations: he writes at once to Lord Grenville, 
“T have at this time absolutely no kind of mission in 
England’’—he was selling his library and seeking 
repose. His courtesies were not returned; and, 


although he succeeded in making friends in certain | 


high quarters, he was, in the end of January, 1794, 
under the provisions of the Alien Act, ordered to leave 
England. Fortified with an introduction by_ Lord 
Lansdowne to Washington, he sailed for the United 
States. 

A decree of the convention had issued against Tal- 
leyrand during his stay in England. He was an ém- 
gré. But as the excesses of the period drew to a close 
the proscription was recalled on the appeal of Chénier, 
who founded it on Talleyrand’s relations with Danton 
and his mission to England in the service of the Rey- 
olution! On July 25, 1795, he arrived at Hamburg, 
whence he passed to Berlin, and, after a short stay 
there, to Paris. He was received with enthusiasm 
in the circles of fashion and intrigue. He would 
have been eagerly welcomed by any of the political 
parties as a strength; but the Directory was in power, 
and he supported it. Within the Directory he sup- 
ported Barras, as against his compeers. He was thus 
a moderate constitutionalist and in the way of adyance- 
ment. 

During his absence from France he had been elected 
a member of the Institute. He was now elected its 
secretary. In this capacity he read before it two me- 
moirs—one on the ‘‘ commercial relations of the United 
States with Mngland,”’ and the other ‘‘ on the advan- 
tages of withdrawing from new colonies in present cir- 
cumstances.’ These memoirs exhibit Talleyrand at 
the very maturity of his powers, and are sufficient to 
establish his position as one of the most far-seeing and 
thoughtful statesmen that France ever possessed. The 
first paper shows how, in spite of the War of Inde- 
pendence, the force of language, race, and interest 
must in his view bind Hngland and the States together 
as natural allies; and it contains that remarkable pas- 
sage (which once read is never forgotten) in which the 
civilization of America is described as exhibited in 
space as well as in time,—as the traveller moves west- 
ward from State to State he appears to go backward 
from age to age. The papers, which were read in 
April and July of 1797, made his claim to state recog- 
nition irresistible, and towards the end of the latter 
month he was appointed to the post of foreign min- 
ister. 

He had been carefully scanning the political situa- 
tion, and he accurately foresaw that the Directory, 
which represented no one set of opinions, but only a 
vain compound of all, could not stand against unity of 

policy backed by force, and in the meantime could be 
‘manipulated. Thus with a_brutal swiftness its per- 
sonnel becomes changed. Barras with his sluggish 
moderation remains; but, behind and through pt 
it is the dexterous purpose of Talleyrand that is at 
work. ‘This is the first characteristic of his adminis- 
tration. Its second is the ability which he displays in 
his communications with the Piaatin service, in 
view of the rupture with England. Its third is the 
shamelessly corrupt manner in which he approaches 
the American ambassadors on the subject of’ the seiz- 
ure of certain ships, on the conclusion of a commercial 
treaty between England and the States, putting him- 
self in his public and powerful position at their service, 


Public opinion was outraged. His 


leyrand turned everything into gold; in his later diplo- 
macy also he could always be bought; and this public 
immorality was but too faithfully reflected in his pri- 
vate life, in which gambling was his passion and a 
source of his vast wealth. 

Out of office, but still pulling the strings of the Di- 
rectory, he awaited the arrival of Napoleon in Paris, 
and it was his hand which was most powerful in shap- 
ing the events of the 18th and 19th Bramaire—9th 
and 10th November, 1799. He reconciled Sieyés to 
Bonaparte ; a majority of the Directory—Sieyés, Du- 
cos, and at Jast at his persuasion even Barras—re- 
signed ; the Directory collapsed, and the consulate was 
established (see NAPOLEON and Sigyks). Napoleon 
was the first and Talleyrand the second man in France. 

He was now an absolutist, the whole drift of his 
influence being in the direction of consolidating, under 
whatever title, the power of Bonaparte. For many 
years henceforward alleyrand’s career is part of the 
general history of France. He is soon again foreign 
minister; and he is acknowledged to have been the 
ablest diplomatist of an age when diplomacy was a 
greater power than it has ever been before or since. 
To him falls a full share of responsibility for the kid- 
napping and murder of the Due d’Enghien in March, 
1804 ¢see SAVARY). He had assisted at the councils 
when the atrocity was planned, and he wrote to the 
grand-duke justifying the seizure of the prince while 
on Baden territory. His hand in the matter was of 
course concealed. But, when one advised him to ten- 
der his resignation, he demurely remarked, ‘Tf, as 
you say, Bonaparte has been guilty of a erime, that is 
no reason why I should be guilty of a folly.” In other 
and more agreeable directions he had prostrated him- 
self before Napoleon’s purposes, approving among other 
things of the policy of the Concordat ( 15th July, 1801), 
and securing thereby the recall of his excommunica- 
tion. To the Pope’s grateful brief, which gave him 
liberty ‘‘ to administer all civil affairs,’ he coolly gave 
a wide interpretation, and he shortly thereafter mar- 
ried. He of course supported and defended first the 
consulship for life and then the crowning of the em- 
peror. 

By and by, however, a change comes over his politi- 
cal attitude, and it is not long ere Napoleon detects it. 
This change we date, with Sainte-Beuve, from the end 
of January, 1809. Before the peace of Tilsit, July 8, 
1807, from Jena onwards, he tet personally accom- 
panied the great conqueror; after it they stood apart, 
for the statesman saw in those brilliant but ceaseless 
conquests the prelude to the ruin of his master and his 
country. He was now prince of Benevento, and he 
withdrew from the ministry, receiving at his own de- 
sire the title of vice-grand-elector of the empire. Ye 
he had not disapproved of the Spanish war; th 
rinces had even been entrusted to his survei 
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is country house at Valengay. But anything 
have happened to the emperor in Spain, and 
rand ae evidently been palcaladel the chai 
future. So at the date stated the explosion 
Napoleon pouring upon Talleyrand all the fi 
invective, reproaching him with the affair o 
d’ Enghien, and clamoring to know where his 
wealth had come from,—how much he had 
play or on the stock exchange, and what 1 
of his bribes by foreign powers. Over 
such scenes are repeated, the burden o 
proaches being always the same ; but Talleyr: 


TALLIEN. 


impassive as a statue, remarking once, but not till he 
is out of the room, and is limping away, ‘‘ What a pity 
that such a great man has been so badly brought up!’ 
or sending in, at another time, a resignation, which of 
course is not accepted. The reproaches of the emperor 
were only too well founded, his minister having reaped 
a vast harvest from the smaller powers at the forma- 
tion of the Rhenish Confederation; it is indeed re- 
corded that Talleyrand once put a figure upon his gains 
in this department of corruption—the figure being no 
less than sixty million francs [$11,580,000]. 

It is undoubtedly to his credit, however, that he 
steadily resisted a warlike policy, and that he was par- 
ticularly opposed to the Russian invasion. He was 
oceasionally employed in diplomatie negotiations, and 
was even again offered the post of foreign minister if 
he would give up that of vice-grand-elector. This 
offer, which eat have placed him at the mercy of 
Napoleon, he declined, and the breach between the 
two widened. Before the events of 1814 his hotel had 
become the centre of anti-Napoleonie intrigue ; as the 
crisis approached he communicated with the allies; 
when it was at hand he favored a regency, and ap- 

eared anxious that Marie Louise should remain in 

aris; and when this was abandoned he carefully ar- 
ranged a feigned departure himself, but that his car- 
riage should be turned back at the city gates ; he did 
return ; and the emperor Alexander was his guest at 
the Hétel Talleyrand! ‘The revolution was his work ; 
and his nominee Louis XVIII. ascended the throne. 
For the third time, and again under a new master, he 
was appointed foreign minister. It would be difficult 
to overestimate the splendid services which he now 
rendered to France. In Paris, on 23d April, the treaty 
was concluded under which the soldiers of the allies 
were to leave French soil; and Talleyrand successfully 
urged that the territory of France should be the en- 
larged territory of 1792, and also that the great art 
treasures of which so many European cities had been 
despoiled should remain in Paris. <A final treaty of 
peace between Europe and France was concluded on 
30th May, and in September the congress of Vienna 
assembled. It was the scene of Talleyrand’s greatest 
triumphs. He succeeded single-handed in breaking 
up the confederation of the allies, and in reintroduc- 
ing the voice of France into the deliberations of the 
European powers. Further, on January 3, 1815, a 
secret treaty was concluded between Austria, France, 
and England. 

When Napoleon eseaped from Elba and advanced 
towards Paris, Louis XVIII. retired to Ghent. Al- 
though the congress of Vienna was thus broken up, 
Talleyrand made no haste to follow him thither. He 
was puzzled, and remained so during the Hundred 
Days. He despised Louis, and an early approach to 
Bonaparte was out of the question. He therefore 
coolly betook himself to Carlsbad, remarking, when an 
explanation was asked for, that the first duty of a di- 

lomatist after a congress was to attend to his liver! 
aterloo of course decided him. He appeared at 
Ghent, and was but coldly received. The foreign 
powers, however, intervened, conscious after Vienna 
of Talleyrand’s value; and, among others, Wellington 
insisted that the great diplomatist must be taken into 
the councils of Louis,—with the result that _he became 
prime minister at the second restoration. But his po- 
sition was one of extreme difficulty. The king dis- 
liked him: there were scenes bordering on violence in 
the royal presence; the Russian emperor intimated 
his hostility to him; he shared the odium of having a 
man like Fouché for a colleague ; Chateaubriand and 
his party hated and beset him. Fortunately an excuse 
of a broad and national kind soon presented itself. 
He objected to the conditions which the allies were 
imposing upon France, refused to sign the treaty, and 
on 24th Se ber resigned office. 
_ He retired into private life, in which he remained 
for fifteen years. He only spoke in the House of 
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Peers three times during this period,—twice (1821 and 
1822) in favor of the liberty uf the press, and once 
(1823) to protest against the Siaufah war. But in 
1830, when Charles X.’s reign was evidently imperilled, 
he again is at the centre of intrigue; and it is actually 
at his private but urgent suggestion that Louis Philippe 
heads the revolution, taking, to begin with, the title 
of lieutenant-general of the kingdom. Declining the 
post of foreign minister, he proceeded to London as 
ambassador, conducting himself and serving his coun- 
try with his usual consummate skill. He returned 
crowned with success after the formation of the Quad- 
ruple Alliance. In November, 1834, he resigned, and 
quitted public life forever. 

He emerged from his retirement on March 3, 1838, 
to pronounce before the institute the éloge of Reinhard, 
and in so doing to treat of diplomacy in general, and 
to suggest an indirect but adroit apology for his own 
career. He was received with unbounded enthusiasm 
by the élite of French literature and society—Cousin 
even exclaiming that the éloge was worthy of Voltaire. 
His last illness, which had by this time shown itself, 
soon prostrated him. He was visited on his death-bed 
by crowds of celebrities, including the king. He died 
on May 17, 1838, at the great age of eighty-four. He 
is buried at Valengay. 

According to his desire, his memoirs under his own 
hand will not appear till 1890. 


There is a considerable body of anonymous and untrust- 
worthy literature both in French and English on the sub- 
‘ject of this sketch. For the earlier part of Talleyrand’s 
career, see the general literature of the Revolution; for 
the Napoleonic, the general histories, including especially 
the Memoirs of the Duc de Rovigo; for the third and last, 
also the general histories, and especially the Correspondence 
between Tulleyrand and Louis XVIIL, edited by Pullain 
(1880; transl. into English 1881), and the Memoirs of Gui- 
zot. References abound to the private life of Tglleyrand, 
and on it see also the Histoire Politique et Vie Intime, by G. 
Touchard-Lafosse (1848), and the Souvenirs Intimes sur M. de 
Talleyrand, by Amedée Pichot (1870). The student must 
be on his guard in perusing most of this last-mentioned lit- 
erature. For many years the Histoire Politique et Privée, by 
G. Michaud (1853), stood practically uncorrected, although 
evidently a studied and bitter attack. The view taken by 
Louis Blane in his Dix Ans (translated into English in 1845) 
is also quite distorted, and if one wishes to see a complete 
misreading of Talleyrand’s career it can be found in Blane’s 
tenth chapter of his fifth book. Sir Henry Lytton Bulwer 
rendered great service by his life of Talleyrand, published 
in his Historical Characters ; and the worth and accuracy of 
Bulwer’s biography, which was speedily translated into 
French, has been amply acknowledged by Sainte-Beuve in 
his valuable treatise (lectures) on Talleyrand, published 
in 1870. Reference should also be made to Mignet, Bastide, 
and the Mémoires Politiques of Lamartine. 

Caution will have to be exercised in reading Talleyrand’s 
autobiography, which will not appear till 1890. The testi- 
mony of contemporaries will not be available to check it, 
and Talleyrand is proved to have presided at the destruc- 
tion of much documentary evidence implicating himself, 
e.g., at the moment when the Russian emperor was living at 
his house. (T. 8.) 


TALLIEN, Jean LAMBERT (1769-1820), the chief 
leader of the party that overthrew Robespierre, was the 
son of the mattre d’hétel of the Marquis de Bercy, and 
was born in Paris in 1769, The marquis, perceiving 
the boy's ability, had him well educated, and got him 
a place as a lawyer’s clerk. aly much excited b 
the first events of the Revolution, he gave up his des 
to enter a printer's office, and by 1791 he was overseer 
of the printing department of the Monitewr. While 
thus employed he conceived the idea of She founaks 
affiche, and from January to May, 1791, he placarded 
a large printed sheet on all the walls of Paris twice a 
week under the title of the Ami des Citoyens. This 
enterprise of his, of which the expenses were defrayed 
by the Jacobin Club, made him well known to the revo- 
lutionary leaders ; and he made himself still more con- 
spicuous in organizing the great ** Féte de la Liberté 
on April 15, 1792, in honor of the released soldiers of 
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Chateau-Vieux, with Collot d'Herbois. On July 8, | 
1792, he was the spokesman of a deputation of the sec- | 
tion of the Place Royale which demanded from the legis- 
lative assembly the reinstatement of Pétion and Manuel, 
and he was one of the most active popular leaders in 
the attack upon the Tuileries on 10th August, on which 
day he was appvinted secretary or clerk to the revolu- 
tionary commune of Paris. In this capacity he ex- 
hibited an almost feverish activity ; he perpetually | 
appeared at the bar of the assembly on behalf of the | 
commune ; he announced the massacres of September | 
in the prisons in terms of praise and apology; and he 
sent off the famous circular of 3d September to the | 
provinces, recommending them to do likewise. At 
the close of the month he resigned his post on being 
elected, in spite of his youth, a deputy to the Conven- | 
tion by the department of Seine-et-Oise, and he com- 
menced his legislative career by defending the conduct 
of the commune during the massacres. He took his 
seat upon the Mountain, and showed himself one of 
the most vigorous Jacobins, particularly in his defence 
of Marat ; fe voted for the execution of the king, and 
was elected a member of the Committee of General 
Security on January 21, 1793. After a short mission 
in the western provinces he returned to Paris, and 
took an active part in the coups de’état of 31st May 
and 2d June, which resulted in the overthrow of the 
Girondins. For the next few months he remained com- 
paratively quiet, but on September 23, 1793, he was 
sent with Ysabeau on his famous mission to Bordeaux. 
This was the very month in which the Terror was or- 
ganized under the superintendence of the Committees 
of Public Safety and General Security, and Bordeaux 
was one of the cities selected to feel its full weight. 
Tallien showed himself one of the most vigorous of the 
proconsuls sent over France to establish the Terror in 
the provinces; though with but few adherents, he soon 
awed the great city into quiet, and kept the guillotine 
constantly employed. It was at this moment that the 
romance of Tallien’s life commenced. Among his 
prisoners was Theresa, Comtesse de Fontenay, the 
daughter of the great Spanish banker Cabarrus, the 
most beautiful and fascinating woman of her time, and 
Tallien not only spared her life but fell deeply in love 
with her. She quickly abated the fierceness of his 
revolutionary ardor, and from the lives she saved by 
her entreaties she received the name of ‘* Our Lady of 
Pity.”’ This mildness, however, displeased the mem- 
bers of the committees ; Tallien was recalled to Paris; 
and Madame de Fontenay was imprisoned there. 
Danton and his friends had but just fallen, and the 
members of the committees were half afraid to strike 
again at the moderates, so Tallien was spared for the 
time, and was even elected president of the Convention 
on March 24, 1794. But the Terror could not be 
maintained at the same pitch: Robespierre began to see 
that he must strike at many of his own colleagues in 
the committees if he was to carry out his theories, and 
Tallien was one of the men condemned with them. 
They determined to strike first, and on the great day 
of Thermidor it was Tallien who, urged on by the 
danger in which his beloved lay, opened the attack 
upon Robespierre. The movement was successful ; 
Robespierre and his friends were guillotined ; and the 
young Tallien, as the leading Thermidorian, was elected 
to the Committee of Public Safety. Now came the 
great months of his career: he showed himself'a vig- 
orous Thermidorian ; he was instrumental in suppress- 
ing the Revolutionary Tribunal and the Jacobin Club; 
he attacked Carrier and Lebon, the proconsuls of 
Nantes and Arras; and he fought bravely against the 
insurgents of Prairial. In all these months he was 
supported by his Theresa, whom he married on Decem- 
ber 26, 1794, and who became the leader of the social 
life of Paris. His last political achievement was in 
July, 1795, when he was present with Hoche at the 
destruction of the army of the émigrés at Quiberon, 
and ordered the executions which followed. After 
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the close of the Convention Talliea’s political impor- 
tance came to an end, for, though he sat in the Council 
of Five Hundred, the moderates attacked him as ter- 
rorist, and the extreme party asa renegade. Madame 
Tallien also got tired of him, and became the mistress 
of the rich banker Ouvrard. Bonaparte, however, who 
is said to have been introduced by him to Barras, took 
him to Egypt in his great expedition of June, 1798, 
and after the capture of Cairo he edited the official 
journal there, the Décade Hgyptienne. But Menou 
sent him away from Egypt, and on his passage he was 
captured by an English cruiser and taken to London, 
where he had a good reception among the Whigs and 
was well received by Fox. On returning to France in 
1802 he got a divorce from his unfaithful spouse (who 
eventually married the Prince de Chimay), and was 
left fur some time without employment. At last, 
through Fouché and Talleyrand, he got the appoint- 
ment of consul at Alicante, and remained there until 
he lost the sight of one eye from yellow fever. On 
returning to Paris he lived on his half-pay until 1815 
when he received the especial favor of not being exiled 
like the other regicides. His latter days were spent in 
the direst poverty ; he had to sell his books to get 
bread. He died at Paris on November 16, 1820. 

TALLIS (Tatrys, Tarys, or TALiistus), THOMAS 
(c. 1515-1585), justly styled ‘the father of English 
cathedral musie,’’ was born, as nearly as can be ascer- 
tained, about the year 1515. The history of his youth 
is involved in some obscurity ; there seems, however. 
but little doubt that, after singing as a chorister ‘at old 
Saint Paul’s under Thomas Mulliner, he obtained a 
place among the children of the chapel royal. His next 
appointment was that of organist at Waltham abbey, 
where, on the dissolution of the monastery in 1540, he 
received in compensation for the loss of his preferment, 
20s. [$4.86] for wages and 20s. [$4.86] for reward. 
An interesting relic of this period of his career is pre- 
served in the library of the British Museum, in the 
form of a volume of MS. treatises on music, once be- 
longing to the abbey, on the last page of which a rs 
his autograph, ‘‘ Thomas Tallys,”’ with the final etter 
prolonged into an elaborate flourish—the only speci- 
men of his handwriting now known to exist. - 

Not long after his dismissal from Waltham, Tallis 
was appointed a gentleman of the chapel royal; and 
thenceforward he labored so zealously for the advance- 
ment of his art that his genius has left an indelible 
impression upon the English school, which owes more 


Gloria in Excelsis. Magnificat, and Nune ittis, 
for four voices, together with the Preces, R eS, 
Paternoster, and Litany, for five, all published for the 


Selected Church Music, in 1641, and reprinted, wit! 
the exception of the Venite and Paternoster, in Boyee’s 
Cathedral Music in 1760." ‘That. this work was com: 
posed for the purpose of supplying a pressing n 
after the publication of the second _prayer-book 
King Edward VI. in 1552 there can be no rea 
doubt; and its perfect adaptation to its intend 
pose is sufficiently proved by the fact that, for 
than three hundred years, its claim to occupy the 1 
and highest place among compositions of its ¢ 
been undisputed. Written in the style known a 
Italian composers as /o stile frmigliare, 7.e., in sit 
counterpoint of the first species, nota conti 
with no attempt at ingenious points of in 
learned complications of any kind—it adapts 


1 oy dee unaccountable omission of the 
is a misfortune which cannot be too deeply deple 
led to its consignment to almost hopeless oblivion 


~ composition. 
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equal dignity and clearness to the expression of the 
verbal text it is intended to illustrate, bringing out 
the sense of the words so plainly that the listener can- 
not fail to interpret them aright, while its pure rich 
harmonies tend far more surely to the excitement of 
devotional feeling than the marvellous combinations 
by means of which too many of Tallis's contemporaries 
sought to astonish their hearers, while forgetting all 
the loftier attributes of their art. In this noble quality 
of self-restraint the Litany and Responses bear a close 
analogy to the /mproperia and other similar works of 
Palestrina, wherein, addressing himself to the heart 
rather than to the ear, the princeps musicce produces 
the most thrilling effects by means which, to the super- 
ficial critic, appear almost puerile in their simplicity, 
while those ako are able to look beneath the surface 
discern in them depths of learning such as none but a 
very highly cultivated musician can appreciate. Of 
this profound learning Tallis eo an inexhaus- 
tible store; and the rich resources it opened to his 
genius not only placed his compositions on a level with 
those produced by the best of his Italian and Flemish 
contemporaries, but enabled him to raise the English 
school itself to a height which it had never previously 
attained, and which, nevertheless, it continued to main- 
tain undiminished until the death of its last repre- 
sentative, Orlando Gibbons, in 1625. Though this 
school is generally said to have been founded by Dr. 
Tye, there can be no doubt that Tallis was its greatest 
master, and that it was indebted to him alone for the 
infusion of new life and vigor which prevented it 
from degenerating, as some of the earlier Flemish 
schools had done, into a mere vehicle for the display 
of fruitless erudition. Tallis’s ingenuity far surpassed 
that of his most erudite contemporaries; but he never 
paraded it at the expense either of intrinsic beauty or 
truthfulness of expression. Like every other great 
musician of the period, he produced occasionally works 
confessedly intended for no more exalted purpose than 
the exhibition of his stupendous skill, one of the most 
remarkable characteristies of which was the apparent 
ease with which it disposed of' difficulties that, to 
composers of ordinary ability, would have proved in- 
surmountable. In his canon, Miserere nostri, the in- 
tricacy of the contrapuntal devices seems little short of 
miraculous; yet, so smooth and flowing is the effect 
produced by their dizzy involutions, that no one un- 
acquainted with the secret of their construction would 
suspect tlie presence of any unusual element in the 
In his motet, Spem in alium non habur, 
written fur forty voices disposed in eight five-part 
choirs, each singer is intrusted with a part, agreeable 
and interesting in itself, yet never for a moment inter- 
fering with any one of the thirty-nine equally inter- 
esting parts with which it is associated. These toms 
de force, however, though approachable only by the 
greatest contrapuntists living in an age in which coun- 
terpvint was cultivated with a success that has never 
since been equalled, serve to illustrate one phase only 
of Tallis’s many-sided genius, which shines with equal 
brightness in the eight psalm-tunes (one in each of the 
first eight modes) and unpretending little Veni Crea- 
tor, printed in 1567 at the end of Archbishop Parker’s 
First Quinquagene Hy. Metrical Psalms, and many 
other compositions of like simplicity. 
In 1575 Tallis and his pupil William Byrd—as great 
a contrapuntist as himself, though by no means his 
equal in depth of expression—obtained from Queen 
izabeth royal letters patent granting them the ex- 
clusive right of printing music and ruling music-paper 
for twenty-one years ; and, in virtue of this privilege, 
they issued, in the same year, a joint work, entitled 
tones quee ab argumento Sacre vocantur, quinque 
et sex partium, containing sixteen motets by Tallis and 
= ang by Byrd, all of the highest degree of ex- 
lence, me of these motets, adapted to English 
\ are now sung as anthems in the Anglican 
service. But no such translations appear to 


‘animal fat is also found in the market. 
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have been made during Tallis’s lifetime ; and there is 
strong reason for believing that, though both he and 
Byrd outwardly conformed to the new religion, and 
composed music expressly for its use, they remained 
Catholics at heart to the end of their days, 

Tallis’s contributions to the Oantiones Sacrce were 
the last of his compositions published during his life- 
time. He did not, indeed, live to witness the expira- 
tion of the patent, though Byrd survived it and pub- 
lished two more books of Cantiones on his own account 
in 1589 and 1591, besides numerous other works. 
Tallis died November 23, 1585, and was buried in the 
parish church at Greenwich, where a quaint rhymed 
epitaph, preserved by Strype, and reprinted by Burney 
and Hawkins, recorded the fact that he served in the 
chapel royal during the reigns of Henry VIII., Ed- 
ward VI., Mary, and Elizabeth. This was destroyed 
with the old church about 1710; and it was not until 
about twenty years ago that a copy was placed in the 
present building. Portraits, professedly authentic, of 
Tallis and Byrd were engraved by Vandergucht in 
1730, for Nicolas Haym’s projected History of Music, 
but never published. One copy only is known to exist. 


Not very many works besides those already mentioned 
were printed during Tallis’s lifetime; but a great number 
are still preserved in MS. Unhappily, it is to be feared 
that many more were destroyed, in the 17th century, dur- 
ing the spoliation of the cathedral libraries by the Puritans. 

(W. 8. B.) 

TALLOW is the solid oil or fat of ruminant animals, 
but commercially it is almost exclusively obtained from 
oxen and sheep. The fat is distributed throughout 
the entire animal structure; but it accumulates in 
large quantities as ‘‘suet’’ in the body cavity, and it 
is from such suet that tallow is principally melted or 
rendered. The various methods by which tallow and 
other animal fats are separated and purified have been 
dealt with under Orzs (see vol. xvii. p. 764). In com- 
merce ox tallow and sheep tallow are generally distin- 
guished from each other, although much nondescript 
Ox tallow 
occurs at ordinary temperatures as a solid hard fat 
having a yellowish white color; when fresh and new 
it has scarcely any taste or smell; but it soon acquires 
a distinct odor and readily becomes rancid. The fat 
is insoluble in cold alcohol, but it dissolves in boiling 
spirit of 0.822 sp. gr. in chloroform, ether, and the 
essential oils. The higdnew of tallow and its melting- 
point are to some extent affected by the food, age, 
state of health, ete., of the animal yielding it, the 
firmest ox tallow being obtained in certain provinces of 
Russia, where for a great part of the year the oxen are 
fed on hay. New tallow melts at from eet DU, | 
to 43° C., old tallow at 43.5° [110.3° FJ, and the 
melted fat remains liquid till its temperature falls to 
33° or 34° C. [91.4° to 93° F.]. Tallow consists of 
a mixture of two-thirds of the solid fats palmitin 
and stearin, with one-third of the liquid fat olein. 
A fluid oil known as tallow oil is obtained from solid 
tallow by the separation by pressure of the greater 
part of the olein. To facilitate the separation of the 
olein, tallow is first melted and just before resolidify- 
ing it is mixed with about 10 per cent. of benzine or 
petroleum spirit. The mixture is then allowed to 
solidify in flat cakes or slabs, which are placed in press 
bags and piled between iron plates in a hydraulic press. 
On the application of pressure the olein mixed with 
the solvent hydrocarbon flows freely out, leaving a 
hard dense cake of stearin and palmitin in the uae 
The volatile. solvents are ea heeaneayy driven off by 
blowing steam through the oil, which remains a turbid 
fatty fluid from the proportion of solid fats it carries 
over with it from the hydraulic press. Tallow oil is a 
useful lubricant and a valuable material for fine soap 
making, but it is not now abundantly prepared. Mut- 
ton tallow differs in several respects from that obtained 
from oxen. It is whiter in color and harder, and 
contains only about 30 per cent. of olein. Newly 
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rendered it has little taste or smell, but on exposure it 
quickly acquires characteristic qualities and becomes 
rancid. Sweet mutton tallow melts at 46° [114.6° F.] 
and solidifies at 36° ©. [96.8° F.]; when old it does not 
melt under 49° [120° F. t and becomes solid on reaching 
44° [111.2° F.] or 45° C. [113° F.]. It is sparingly 
soluble in cold ether and in boiling spirit of 0.822 sp. gr. 


In early times tallow was a most important candle-mak- 
ing substance, and candles made from this material are 
still consumed in no inconsiderable quantity, but the 
greater proportion of the supply is now absorbed by the 
soap trade; the artificial butter trade which has sprung up 
since 1872 also takes up large quantities of sweet tallow. 
Tallow is further used extensively as a lubricant and in 
leather dressing, ete. It is of course a product of all cattle 
and sheep-rearing countries, and it forms an important 
article of export from the United States, the Argentine 
Republic, and the Australian colonies. Till within the 
last quarter of a century Russia supplied nearly all the 
tallow imported into the United Kingdom; but now the 
imports from that source are on the most meagre scale, 
although Russian P. Y. C. (pale yellow candle) continues 
to represent the finest commercial brand. 
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68. 

TALMA, Joserpa Frangots (1763-1826), French 
tragedian, was born at Paris, 15th January, 1763. 
After attending the Mazarin college, he accompanied 
his father, who was a dentist, to London, where he 
studied in the hospitals. While in London he took 
part in some amateur theatricals, and, bis talents at 
once attracting notice, a professional engagement was 
offered him. ‘To this, however, his father would not 
consent, and shortly afterwards he was sent to Paris, 
where for some years he was assistant toa dentist. 
His predilection for the drama could not be restrained, 
and on 21st November, 1787, he made his début at the 
Comédie Francaise in Muhomet. His efforts from the 
first won appreciation, but for a considerable time he 
was restricted to secondary parts. It was in jeune 
premier parts that he first came prominently into 
notice, and he attained only gradually to his unrivalled 
position as the exponent of strong and concentrated 
passion. In 1791 he and other dissentients founded 
the Théatre Frangais de la rue de Richelieu,—a name 
changed in 1792 to Théitre dela République, where 
he won his most striking successes. Talma was among 
the earliest advocates of realism in scenery and cos- 
tume, being greatly aided in his reforms by his friend 
the painter David. He possessed in perfection the 
physical gifts fitting him to excel in the highest tragic 
parts, an admirably proportioned figure, a striking 
countenance, and a voice of great beauty and power 
which, after he had conquered a certain thickness of 
utterance, enabled him to acquire a matchless elocu- 
tion. At first somewhat stilted and monotonous in 
his manner, he gradually emancipated himself from 
all artificial trammels, and became by perfection of 
art a model of simplicity. Talma enjoyed the in- 
timacy of Napoleon, with whom he had an acquaint- 
ance before Napoleon attained greatness; and he was 
a friend of Chénier, Danton, Camille Desmoulins, and 
other revolutionists. He made his last appearance 
11th June, 1826, and died at Paris 19th October of 
that year. 


Talma was the author of Mémoires de Le Kain, précédés de 
Réflexions sur cet Acteur et sur l Art Thédtral, contributed to 
the Cullection des Mémoires sur V Art Dramatique. It was 
published separately at Paris in 1856, under the title Ré- 
flexions de Talma sur Le Kain etl Art Théditral. See Mém- 
oires de J. F. Talma, écrits par lui-méme, et receuillis et mis en 
ordre sur les papiers de sa famille, by Alex. Dumas (1856). 


TALMUD signifies—(1) “study of and instruction 
in anything (whether by any one else or by oneself );’"? 


See Ors, vol. xvii. p. 


1 Compare Mishnah, Peah, 1.1, 099 3399 TA WSN (“and 
the studying of the Law balances them all”) ; Aboth, iv. 13, Vt 


wn sons (“ be circumspect as regards instruction”). 
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(2) “learning acquired ;’’? (3) “‘ style, system ;’’* as 


such it is synonymous with Mishnah in its fifth sig- 
nification, vol. xvi. p. 526; (4) ‘‘theory,’’ in contra- 
distinction to ‘‘ practice,’’*—synonymous with Midrash 
in its fourth signification, vol. xvi. p. 298; (5) such 
interpretation of the Mosaic law as is apparent on the 
surface thereof and does not necessitate any further 
disquisition ;° (6) Boroitho, or the non-canonical 
Mishnah ;® (7) Gemara, v.e., the oldest commentary 
on the eanonical Mishnah ;™ (8) the texts of Mish- 
nah and Gemara combined,—the meaning which is 
the one most commonly attached to the term 7almud. 
Although the word Za/mud is not to be found in the 
Bible, there can be little doubt that it is a classical 
Hebrew term, as may be seen by the analogy of 
Tahdinin, *‘ supplication,’’ Tanhaim, ‘* consolation,’’ 
ete. 

Recensions of the Talmud.—The Talmud exists in 
two recensions,—the Palestinian, commonly, but by 
mistake, called Talmud Yerushalms (see below), and 
the Babylonian, correctly called Talmud Babli. The 
Talmud Yerushalm’ embodies the discussions on the 
MIsHNAH 2.0.) of hundreds of doctors, living in 
Palestine, chiefly in Galilee from the end of the 2d 
till about the middle of the 5th century, whilst the 
Babylonian Talmud embodies chiefly the discussions 
on the same Mishnah of hundreds of doctors living in 
various places in Babylonia, such as Neharde‘a,® 
Kaphri,? Mahuza,” Shekhansib," but notably at the 
two great academies of Sura and Pumbaditha, from 
about 190 to nearly the end of the 6th century. -The 
doctors of both recensions, although they primarily 
discuss the correctness of the text and meaning of the 
Mishnah and what should be the right legal decision 
according to it, do not confine themselves to this. 
They introduce, as occasion serves, not merely the 
whole of the oral tradition handed down to their 
time, and the necessary references to, and interpreta- 
tions of, the various laws to be found in the Penta- 
teuch and the other sacred writings, but exhibit also, 
though only in a fragmentary manner, an almost com- 
plete cycle of the profane sciences as current orally 


2 See Perek Rabbi Meir, 6, 172502 129 Du Nd) (“whose 


heart is not ‘arrogant on account of his learning”); ef. T. B., 
Pesahim, leaf 49a; 1371 NINWD 129M (“his learning becomes 
forgotten by him”). 

3 See T. B., Syntedrin, leaf 24,532 Sw mndn (“the mode 
of study prevalent in Babylonia"); comp. T. B., Pesahim, 34b, 
‘x52 1DwNN7 NONpow PV IS NDVNI SpINI 34 
DWN -Nw)LY (‘‘ foolish Babylonians, who, because ye dwell in 
a land of A ay say sayings that are obscure”), and T. B., 
Baba Mesi‘a, leaf 85a; Rabbi Zera fasted a hundred fasts on going 
up to Palestine, so that he might forget the style of Babylonico= 


Talmudic study (AN522 NDI or MN522 NWDdN), that it 


should not trouble him any further. Rashi takes the quotation 
from Baba Mesi‘a to signify the conerete Babylonian Talmud, 
which, however, is impossible. 

4 See T. B., Kiddushin, leaf 40b: “Is theory (WO4N) ror 
practice (Wy) greater? . . They all answered, Theory 
(05) is greater because it leads to practice.” Talmud, as will 


have been seen, is here given as synonymous with L 


5 See Te Raba reer bene i RTONP spon w (“Tsay 
this is a plain [Mosaic] teaching’). , 

© See T. B., Baba Bathra, leat 130, catchword pm PS, and 
Varizx Lectiones in loco. 3 

7 See T. B., Baba Mesi‘a, leaf 33b, and compare Rashi in loco. 

8 The rector of this academy was Shemuel, court physicii 
Shapur I., and astronomer. Whilst his friend and fello 
Rab (q.v.; they both attended the lectures of the rincipal ed 
of the Mishnah) excelled mn the other parts of the Jewish 1 
Shemnel was pre-eminent in the civillaw. On account 
he is repeatedly called in the Talmud both “Shapur” 
master) and * Aryokh ” (lion, king, teacher). To him is 
legal principle that “ the law of the civil government 
z.e., that except in religious matters the Jew must subi 
laws of his country (T. B., Baba Batira,54b), Shemuel 
(like Rabbi Yohanan and Resh Lakish, Abayye and 
others), Lire hy intimate friends, nevertheless differ 
all imaginable points, so that when the Talmud wishe 
firmness to a certain decision or opinion, it uses the a 
“Rab and Shemuel, ete., both agree.” } ray 
® The rector of this school was Rab Hisda, the father 
RaBa (q.v.). : 

The rectorof thisschool was RABA 9.0 : 

1 The rector of this school was Rab Mal a? 4 
Gittin, 31b, Rashi, catch word S28), husband of ti 
accomplished Yaltha, the daughter of the resh 
Hullin, leaf 109b), ete. } : 
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and known to them by books com 
Gentiles. 
and are called Amoraim (D°S))PO8), te., mere ‘ dis- 
cussers, speakers,’’? because, unlike the Mishnie doc- 
tors, who were and are called Zunnaim (O83), Le., 
*‘learners, teachers,’’ they abstained from making 
new laws unless absolutely compelled by circumstances 
to do so.*? These Amoraim stand, on the whole, in 
the same relation to their Mishnic predecessors as 
counsel giving a legal opinion, or judges deciding legal 
cases, stand to the legislature which frames the laws. 
In these points the doctors of both recensions agree. 
There are, however, also points of considerable differ- 
ence between the two Talmuds. These are not merely 
geographical, and so necessarily linguistic,’ but also 
material. Whilst the discussions in the Palestinian 
Talmud are simple, brief, and to the point, those in 
the Babylonian Talmud are subtle, long-winded, and, 
although always logical, sometimes even far-fetched.* 
But there is another difference. The Palestinian 
Talmud, besides containing legal and religious discus- 
sions, is a storehouse of history, geography, and 
archeology, whilst the Babylonian Talmud, taking 
into Saderatinti that it is treble’ the size of its fellow 
Talmud, contains less of these. On the other hand, 
it bestows more care upon the legal and religious 
points, and, being the later and the more studied of 
the two, it is also the more trustworthy. 

System of the Talmud.—Most people imagine not 
only that the Talmuds are a pathless wilderness, with- 
out so much as grammatical rules in their respective 
languages, but that the laws laid down in them rest 
on mere tradition. In reality their languages have 
strictly grammatical rules (see below under A7ds, ete.), 
and their laws rest on a strictly logical system. The 
laws in both Talmuds are discussed and argued on 
See etical rules, for which it is claimed that they 
lave existed from time immemorial, and can be traced 
to the Pentateuch itself. These are—(1) the Seven 
Rules (M9 y3v), put forth by Hillel (Zosephto Syn- 
hedrin, vii., last 2; Siphio, towards the end of the 
Introduction ; Aboth de-Rabbi Nathan, xxxvii.) but 
a great deal older than his time; (2) the Thirteen 
Rules {arp mwy wow), put forth by R. Yishma‘el 
(Introduction to Siphro), which can, however, be 
traced in wuce to the foregoing ‘‘Seven Rules’’; both 


1 Aiora may also mean an interpreter. The great teachers of 
the first five centuries had generally 4 man (or several men) at 
their side, who to the learning requisite to translate the master’s 
teaching given in Hebrew, and dilate on it in Aramaic, added a 
Stentor’s voice, and could by fascinating speech command the 
attention of the audience. The first Babylonian Amora, ie., 
explainer of the Mishnah, who had an Amora, i.c., a popular 
teacher, was Rabbi Shila. The first who is known to have acted 
as Amora, i.e., popular teacher, to an Amora, i.e.,an explainer 
of the Mishnah, was the famons Raz (q.v.). See T. Y., Berakhoth, 
iv. 1,2, ete.: T. B., Berakhoth, leaf 27b; and T. B., Yoma, leaf 20) 
(against Rapoport, ‘Erekh Millin, s. v. “ Amora”). 

This certainly was not pope ad the case, but even then 
bet ewe so only in the spirit of the Tannaim. 

% The Palestinian Amoraim, teaching people who understood 
Greek, had not to explain the Greek terms which ronnenty oe- 
eur in the Mishnah and other works kindred to it. The Baby- 
lonian Amoraim, however, who in common with their hearers 
were ignorant of Greek, had a somewhat irregular though cer- 
ora effective way (received by them epee of explain- 
ing the Greek terms in the Mishnah, ete., by Aramaic etymology. 
We will give two instances only of this practice: (1) *DP’ADN, 


which is evidently the Greek iro@jxn, is explained T. B., Baba 
Mexi'a, leaf 66d, 11 RIK P'YID TORT x9, “thou shalt get no 
payment except from this,"—evidenfly — “Kp ND DS = 


“npon this thou shalt stand,” i.c., “if I do not pay, this shall 
serve as my security”; compare Rashi on Baba Kamma, 11h, 
eatchword "D°)DN; (2) PNT isevidently the Greek d:agyxn, 


and is explained as being a compound of (D"p) Dp"? NTN, 


“this shall stand when I am no more,” #.¢., “ this is my last will 
d testament.” From T. B., Baba Bathra, leaf 135 (evidently a 
bylonian Boroitho), we see that in T. B., Baba Mesi‘a, leaf 19a, 


three words (9 J\NDw 22) have fallen out. 
_4 Compare _— footnote 3. 
ed Bibliogran ers generally fall into a mistake in describing the 
of the ne n as twelve times that of the Palestinian 


that two-thirds of the size of the former 
owing to the commentaries by which it is invariably 
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it \ posed by Jews and | these are for the Halakhah; and (3.) there are also 
The dvetors of both these recensions were | the Thirty-two Rules (np one ows), put forth 


by R. Eli‘ezer b. R. Yose Haggalili (vol. i. of most 
editions of the Babylonian Talmud), which are for 
the Agadah. In addition, most of the points to 
which these rules apply are secured by early tradition. 
It is quite true that by idiosynerasy digressions are 
very frequent both in Talmud and Midrash ; but in 
the Hulakhah the digression, however long, invari- 
ably ends in coming back to the original cause of the 
logical combination, whilst in the Agadah the digres- 
sion either comes back to the place from which it 
started, or else will be found, on examination, to have 
been introduced for its own sake, and have served 
its own purpose. As the doctors of Talmud and 
Midrash are mostly introduced in dialogues, this is 
the only practical, if somewhat uncommon, method. 

Division of the Taltnud.—The external division of 
both Talmuds is identical with the division, subdivi- 
sion, and sub-subdivision of the Mishnah, although 
there is not always Gemara in the one when there is 
Gemara in the other.6 This, however, need not be 
further discussed here, as all on this head is minutely 
specified in MisHnaw (q.v.). Concerning the internal 
division into LIalakhah and Agadah, it ought to be 
said that the former is more largely represented in 
the Babylonian Talmud, whilst the latter is more 
largely and more interestingly given in the Palestinian 
Talmud. Whole collections of Midrashim now in 
our hands have constituted (if we may judge from the 
known to the unknown) part of the Palestinian Tal- 
mud,’ and seem to have chiefly belonged to those 
portions of it which have been gradually lost. 

Purpose.-—The Talmud, unlike the Mishinah, con- 
tains not only individual decisions, but everything 
that is necessary for arriving at legal and religious 
decisions of whatever description these may be, whilst, 
like the Mishnah, it is not itself a handbook of deci- 
sions. This is only in accordance with the nature and 
spirit of an oral law which delegates the decisions to 
the Talmudico-speculative capacities of the teachers 
of every age. Even several of the comparatively few 
instances in which the words. . . ‘> span) (‘Sand 
the decision is according to so and so’’) occur in the 
Babylonian Talmud are a later addition. They belong 
to the Halakhoth Gedoloth,’ and are consequently, at 
the earliest, of the 8th century, but are probably of 
even much later date. 

Editors.—The editorship of the Palestinian Talmud 
is generally, after Maimonides,’ ascribed to Rabbi 
Yohanan (b. Napha). But this, if literally taken, is 
a gross mistake, as that teacher (ob. 279) died more 
than a hundred years before the latest Amora (c. 450) 
mentioned in that Talmud. <A similar error is made 
with respect to the editor or editors of the Babylonian 
Talmud, whose names are given as Rab Asshi (see 
Ras) (0b. 427) and Rabina (0b. 550), and who lived 
still much earlier than the last teachers mentioned in 
that Talmud (8th century). But it ought to be re- 
membered that when the ancients speak of editors of 
books of such a mixed character as the Mishnah, the 
Zohar, both Talmuds, ete., they mean the person or 
persons who gave the first impulse to the collection or 
redaction of such books. In this sense, certainly, 
Rabbi Yohanan was the editor of the Palestinian and 
Rab Asshi and Rabina were the editors of the Baby- 
lonian Talmuds. For, whilst the first of the latter 
pair went more than once through the discussion of 


6 The only thing that ought to be mentioned here is, that to 
the Palestinian Talmud the Shebat Massekhloth Ketannoth Yeru- 
shalmiyyoth jhegicok! La yy a ba rg ba ppaing he 
Shekalim and the Massek etannoth, We hn - 
tegral part of the Babylonian Talmud, are (Aboth de-Rabbi Nathan 
eens a ponip area es to it. 

T See Rashi on Gen. xlvii. 2. 

8 E.g., — Berakhoth, leaf 36a, See Rashi and Tosaphoth,eatch. 
word NAIIM ; Thid., 36), and in other places. J 

97] aD. dete to the commentary on the Mishnah (com- 
monly, but by mistake, called Introdnetion to the Seder Zer‘aim) 
and in his Introduction to the Mishneh Torah. 
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the whole Mishnah by the Amoraim from 190 to his 
time (c. 427), the latter supplemented the collection 
own to his own time (550), As regards the Babylo- 
nian Talmud, the Amoraim were succeeded by a new 
order of men called Saboraim (3335 ‘N1190), % @, 
**opiners,’’ who ventured only occasionally to revise 
and authenticate the sayings of their predecessors. The 
last of these Saborain were Rab ‘Ina (or Giza) and 
Rab Simona (e. 550-590). In any case neither the one 
Talmud nor the other was written down, slight private 
notes excepted (o-np nba), before the close of the 
6th century, if then, The apparently insurmountable 
difficulty of keeping such vast masses of literature in 
the head is removed when one takes into consideration 
that both teacher and student had means ef help to 
their memory fully corresponding to the vastness of 
the literature. In the first place, they had the num- 
bers already occurring in the Mishnah (e.g., five must 
not separate the heave-offering on account of the 
benediction to be recited in connection with the act; 
Terumoth i. 1), ete. Secondly, they had names. Since 
to the sayings of the Talmud were generally attached 
the names of those who uttered them, saying and name 
became in the memory of the student identical. If 
somebody who had heard a certain saying from some- 
body, who in his turn had heard it from somebody 
else, was mentioned in the Talmud, all other sayings, 
however unlike these in nature, if they had only the 
same link of tradition, were recited on the same occa- 
sion: eg., in the Palestinian Talmud, Megilluh iv. 1, 
“says Rabbi Haggai, says Rabbi Shemuel b. Rab 
Yishak,’’ ete.; T. B., Berakhoth, leaf 3b, ete., ‘‘ says 
Rabbi Zerika, says Rabbi Ammi, says Rabbi Yehos- 
hua‘ b. Levi,” ete. Thirdly, other oral traditions, 
which went by the order of the Pentateuch, received 
in the written Pentateuch vast aids to memory. 
Fourthly, the Mishnah (although itself not written 
down), its divisions, subdivisions, and sub-subdi- 
visions, became, in its turn, a mighty aid to memory. 
ifthly, as regards the Babylonian Talmud, there are 
additional means of aiding memory in existence, for 
every now and then one meets with a Mnemosynon 
(Siman), which strings together the order of subjects 
(e.g., 'T. B., Berakhoth, 32, Jast line). Both in 
MSS. and printed editions these Simanim are given 
in brackets. Rapoport and his followers would have 
us believe that these mnemonic phrases are late inven- 
tions, but they have as yet failed to make good their 
assertions. See T. B., Shubbath 104a, and T. B., 
‘Erubin, 54b, where these Simanim are positively 
mentioned early in the 4th century; ef. Rashi 7n loco. 
Value.—The value of the Talmuds may be estimated 
by the fact that they contain the Mishnah in various 
recensions and a large portion of the contents of 
Midrashie collections, and in addition comprise a vast 
amount of Sopherie literature not to be found in the 
canonical Mishnah and Agadie matter not to be found 
in the known Midrashim, and have thousands of 
notices on secular knowledge of all kinds. Here, how- 
ever, the reader ought to be again reminded that, 
whilst the Babylonian Talmud, the one of much larger 
extent, contains a great deal more Judzeo-religious 
matter, the Palestinian Talmud—of much smaller 
extent—is of much greater value for the historian, the 
geographer, the numismatist, and other students. 
Vicissitudes of the Talmud.—Whilst the Babylonian 
Talmud commanded the attention of a hostile world, 
and was proscribed, mutilated,! and condemned, and 
finally delivered over to the flames? by popes and 


1 Raymundus Martin (Ramon Martinez), backed up by his 
teacher Pablo Cristiani (see RamBaN), was one of the first five 
i rather six) mutilators (called censors) of the Talmud and 

indred books. See Touron, Histoire des Hommes Illustres de 
hii ET de Saint Dominique, i. (Paris, 1743, 4to.) p. 492; Jour. Philol., 
xvi. 134, 

2 In the midsummer of 1244 twenty-four wagons full of Talmud 
copies were burned in France (see Journal of Philology, xvi. 133). 
A certain Donin (afterwards called Nieolaus),a converted Jew, b’ 
that Rabbi Yehie 


his accusations against the Talmud, os: 
ip utits contents. The 


of Paris had to dispute with him publicly a 
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| kings, the Palestinian Talmud suffered still more from 
| one single enemy—neglect.® Thousands of copies of 
the former recension were destroyed in the course of 
time, but, this lulmud being studied in all partsof the 
world, the few copies surviving became the means of an 
endless supply. Not so as regards the Palestinian 
Talmud, which found no students, or but few, after the 
closing (c. 450) of the Jewish academies in Palestine ; 
and we have even to thank the enemies of traditional 
Judaism, the Karaites, who used it in controversy 
with their Rabbanite opponents, for the preservation 
of some copies of it. By degrees the neglect of the 
book became so great that whole chapters of treatises, 
whole treatises of orders, and almost two whole orders 
themselves, disappeared, aud are lost to this day.4 
Aids to the Study of the Talmuds.—(a) Lexicons.—The first 
rank is occupied by lexicons for both Talmuds and Midra- 
shim, and of these that by R. Nathan b. Yehiel of Rome, 
compiled in the 11th and 12th centuries, claims the first 
place. Allother lexicons, from Elias Levita, Philip Aquinas. 
Johannes Buxtorf, etc., down to Levy and Jastrow, are 
more or less based upon this grand work called ‘Arukh® (6b) 


disputation took place in the midsummer of 1240; and R. Yehiel 
came out of it so victoriously that only after four years’ further 
machinations the Talmud was actually burned. The disputation 
is printed under the name of Dispulatio cum Nicolao A. 1252 (!) 
habita cum Versione Latina in Wagenseil’s Tela Ignea Satange (Alt- 
dorf, 1681, 4to); a less incorrect Hebrew edition came out in 1873, 
8vo, at Thorn. This event of burning the Talmud ealled forth 
three elegies—(1) by R. Binyamin b. Abraham De’ Mansi, begin- 
ning 041} NON, and the refrain of which was T9899 NIN 
‘8S NWIT AIWD ON (see MS. Add. 374, Camb. Uniy. Lib., leaves 
807a-308a) ; (2) by R. Meir of Rothenburg (see Rosu), the begin- 
ning of which is YN2 ND|MW * Nw (in the Ashkenazie ritual 
for the 9th of Ab); and (3) by R. Abraham b, Y ‘see Zunz, 


ishak ( 
Zur Gesch. u. Lit., PP: 463-4), This Abraham b, be is the 
father of the famous En rshi; see 


-bonet Abram Bederesi (not 
Scehiller-Szinessy, Cutal., i. correction 5), the author of the Behi- 
nath ‘Olam, 
8 See Schiller-Szinessy in the Academy, 1878, p. 171, and extract 
from Excursus iii. (tothe Catalogue) on the Palestinian Talmud in 
Occasional Notices, ete., i., Cambridge, 1878, 8vo., 
4 See the before-mentioned Occasional Notices. 
5 Rabbenu Nathan b. Yehiel b. Abraham was, on his father's 
side, an ‘Anay (13}))—and not an ‘Akko ()3}’) as Rapoport, no 
doubt after Ibn Yiabya, writes it in Bikkure Havittim, x. 7—ie., of 
the family ‘Anavim (Dei Mansi, Dei Mansueti, Dei Piatelli Dei 
Pietosi, Dei Umani, Dei Umili), and, on his mother’s side, of the 
Tappuhim, i.e., De Pomis, to which the celebrated author of the 
Lexicon Semah David belonged. Rabbenu Nathan's father and 
grandfather, like Rabbenu Nathan himself and his er's 
descendants, were, no doubt, papal court Jews (and not linen- 
drapers, as the Jatest editor of the ‘Arukh, by misreading and 
misinterpreting the somewhat hard yerses of his author, con- 
trives to show). This lucrative position furnished them with 
ample means not only for their noble charities to cong al 
institutions (a synagogue, religious bath, ete.), but also with the 
leisure necessary for the pursuit of Talmudie studies. Rabbenu 
Nathan was resh kallah (vector of the Jewish university), and un- 
pe macalepa the greatest Talmudist, even as he was the r 
iebrew poet, in Italy in the 11th and 12th centuries, As re; 
his teachers we know four, three of whom he attended, he 
studied and digested the works of the fourth so well tha’ es 
personally unknown to one another,they may be justly called m: 
ter and disciple. His first teacher was his own father; hisseecond 
teacher, from whom Rabbenu Nathan no doubt obtained his 
thorough knowledge of Babylonian habits, was R. Masliah of 
Sicily, who had been a hearer of the greatest “ n” of ba- 
ditha; his third teacher was R. Mosheh b. Ya‘akob b, Mosheh b. 
Abbun of Narbonne (or Toulouse ; better known under the name 
of R. Mosheh Haddarshan); and the fourth was Rabbenu Han- 
aneel of Kairwan. He owed so much to this teacher that assoon 
as the ‘Arulh had appeared most people took it for ted that 
Rabbenu Hananeel had lived at Rome, and acco: called 
him “a man of Rome—Ish Romi;” see MS, Brit. Poa 
, 


27,201, leaf 73b, and Tosaphoth, passim, (That Rabbenu Ge 
Rabbenu Mosheh °D)3), and others were his teachers, pie 
ort, doe. cit., asserts, is a fiction) Rabbenu Nathan, in his eo, 
oes not merely explain the foreign (i¢., Aramaie, Pe ' 
Latin, and Arabic), words occurring in the Targums, Palm 
and Midrashim, but the leat ager also, thereby 
himself a doubly useful guide. In this, although he ) 
receded by noless a personage than the Gaon Sema 

fi. 870), who also composed such an ‘Arukh, Rabbenu 
virtually the first, as the Gaon’s work had been ear 
assertion that the fourth of the four men captured by th 
admiral (see below, p. 43) was R. Nathan Habbabli, that he Li 
in Narbonne, and that he also composed a similar ‘Arukh, 1 

a misunderstanding, as the quotation in the Yoh C 
shows. The 's there given under R. Nathan 

taken verbatim from the ‘Arukh of our author (comp 

wow. ete.), That Rome has been at times called in 

ings “Babel,” and that consequently Habbobla mi 

Roman,” is clear from the writings of the New Te 

will only add here a few words concerning t 

the book. Of the ‘Arukh exist so far ten ed 
which came out undated, but before or about 1 


edition was enriched by the Mtoe lee > 


Musaph, i.e, Additamenta ( 
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Grammars.—A slight attempt at compiling a grammar, and 
this only for the Babylonian Talmud, was made by the late 
learned S. D. Luzzatto. It exists in Italian (Padua, 1865), 
German by Kriger (Breslau, 1873), English by Goldammer 
(New York, 1876), and Hebrew by Lerner (St. Petersburg, 
1880). Of more value, however, is Néldeke’s Mandaitic 
Grammar, although it stands in connection with the Baby- 
lonian Talmud only inan indirect way. (c) Commentaries.— 
Commentaries on the greater portion of the Babylonian 
Talmud are extant, by the famous Rabbenu Hananeel of 
Kairwan, the teacher of Rrpu (q.v.), by RAsur(q.v.),and by 
the descendants and disciples of this latter commentator, 
who composed the Tosaphoth. All these are included in the 
latest Talmud edition of Vilna. It is asserted by RABAD 
II. (q.v.) that the whole (B.) Talmud had been commented 
on in Arabic. As regards the commentaries on the Pales- 
tinian Talmud, it ought to be said that the Pene Mosheh, etc., 
by R. Mosheh Margaliyyoth, and the Korban Ha‘edah, etc., 
by R. David Frinkel (the teacher of Mendelssohn), make 
more than one commentary on the whole, and they are em- 
bodied in the Zhitomir edition (1860-67). 
Among the many Introductions to the Babylonian Talmud 
that of R. Shemuel Hannagid must now be considered the 
first, not only in time, but also in value. There was indeed 
an earlier,and perhapsa still more valuable one in existence 
(see SAADrIA), but it is now unfortunately lost. As regards 
the Palestinian Talmud, the only one in existence is that by 
the late Z. Frankel (Breslau, 1870, 8vo). The author wasa 
most learned man, but somewhat confused in his diction. 
(e) Translations Renderings of isolated treatises of the 
Babylonian Talmud exist in Latin, Ugolini, Thesaurus, xix., 
Zebahim and Menahoth, and xxv., Synhedrin ;! in French, e.g., 
Berakhoth, by Chiarini (Leipsie 1831, 8vo); and in German, 
e.g., Berakhoth, by Rabe (Halle, 1777, 4to.), regard being had 
also in both to the same treatise of the Palestinian recen- 
sion, and again by Pinner (1842); Baba Mesi‘a, by Sammter 
(1876), both at Berlin and in folio; ‘Abodah Zarah, by Ewald 
(Nuremberg, 1856, 8vo); Tua‘anith, by Straschun (Halle, 
1883); Megillah and Rosh Hasshanah, by Rawicz (Frankfort- 
on-the-Main, 1884 and 1886). The assertion that the whole 
of this Talmud has been translated into Spanish has yet to 
be proved. As regards the Palestinian Talinud, Ugolini’s 
Thesaurus contains the following treatises in Latin: Pesa- 
him (vol. xvii.); Shekalim, Yoma, Sukkah, Rosh Hasshanah, 
Ta‘anith, Megillah, Hagigah, Besah, Mo‘ed Katan (vol. xviii.) ; 
Ma‘aseroth, Ma‘aser Sheni, Hallah, ‘Orlah, Bikkurim (vol. xx.) ; 
Synhedrin, Makkoth (vol. xxv.); Kiddushin, Sotah, Kethuboth 
(vol. xxx.). M. Schwab (of the Bibliothéque Nationale, 
Paris) has undertaken a French translation of the entire 
Palestinian Talmud, which is now in progress; from this 
ooh has been translated into English (London, 1886, 
4to.). 

Editions —The editions of the Palestinian Talmud, in 
what was then called its entirety, are only four:—(a) 
Venice, 1523, without any commentary; (+) Cracow, 1609, 
with a short commentary, the text apparently from a dif- 
ferent MS. from that used for the editio princeps; (c) Kro- 
toschin, 1866, with a short commentary differing from that 
of Cracow: these three editions are each comprised in one 
volume; (d) the fourth edition came out at Zhitomir, with 
commentaries by different men (see Commentaries above). 
All these editions are in folio. Of the editions of isolated 
treatises, which are not a few, we will only mention those 
of Berakhoth (Vienna, 1874) and Peah and Demai (Breslau, 
1875, both in 4to.), with a new commentary by Z. Frankel. 
The editions of the Babylonian Talmud are so numerous 
that they would require several entire sheets for enumera- 
tion. There is in existence an approximately good treatise 
on them (see Varixz Lectiones, vols. i. and viii.). We will 
only name three of the entire editions; (1) the editio prin- 
ceps, Venice, 1520-23,2—which, though disfigured by numer- 
ous misprints, was not mutilated by the censor; (2) the 
edition of Basel (1578-81), which omits ‘Abodah Zarah alto- 


scholar), and the latest edition by Dr. Kohut is now in progress. 
As regards the MSs, of this remarkable lexicon the best copies 
are to be found partly in the University Library, Cambridge (Add. 
876, which has all,the verses of the author and additamenta by R. 
Shemuel Ibn 3), and Add. 471-72), and partly at the Court 
Library, Vienna (Cod. evi. 1 and 2). The latter were carried off 
by Napoleon I. to Paris in 1809, but in 1815 were returned to 


enna, 

1 Various writers assert that there exist many books containin, 
Latin translations of various treatises of the rane Talmud. 
Upon examination these books turn out to contain either a trans- 
lation only of nic treatises with or without excerpta from, 
and with or without scholia on, Gemara, or disputations which 
pieces of Gemara, The utmost 


Aboda Sara,” ete., Hamburg, 1705-10, 4to, which con- 
{ two Perakim). 
e paging of this has been followed in all subsequent 


(d) Methodology.— | 


43 


gether, and has a cheering (?) notice in Latin ;3 (3) the 
lutest edition, now printing at Vilna, with old commenta- 
ries hitherto unpublished. Of isolated treatises, which may 
be counted by more than hundreds, we will only mention 
one (the Portuguese of at least Berakhoth), the existence of 
which was asserted in the last century (Pahad Yighak, s. v. 
NOINMDD &2))), then again called in question in our own 
times, but positively proved by the present writer from an 
early work composed at the time when but few editions of 
the Talmud existed. It is the Zera‘ Abraham (Camb. MS; 
Ti. 6. 50, leaf 59b), Materials for the critical edition of the 
Babylonian Talmud from an ancient MS. formerly in the 
monastery of Pfersee, but now in the Royal Library of 
Munich, and other MSS. and early prints of isolated treatises 
in various public and private libraries of Europe, Asia, and 
Africa, have been collected and are being published by 
Rabbinoviez. Of this important work fifteen volumes, con- 
taining the following treatises, have already come out: 
the whole Seder Zera‘im (1867); Besah, Hagigah, Mo‘ed Katan 
(1869); Sukkah, Ta‘anith (1870); Rosh Hasshanah, Yoma (1871); 
‘Erubin (1873); Pesahim (1874); Shabbath (1875); Megillah, 
Shekalim (1877); Synhedrin (1878); ‘Abodah Zarah, Makkoth, 
Shebu‘oth, Horayoth, ‘Eduyyoth (1879); Baba Bathra (1881) ; 
Baba Kamma (1882); Baba Mesi‘a (1883); Zebahim (1884) ; 
Menahoth (1886).4 All these were printed in 8yo. and at 
Munich, except vol. ix., which came out at Mainz. 


Influence of the Talmud.—It must be admitted by 
every critical student of history that the Talmud has 
not merely been the means of keeping alive the re- 
ligious idea among the Jews, but has formed their 
strongest bond of union. When, after the fall of the 
city of Jerusalem and its temple, and the expatriation 
of the Jews from Palestine, a goodly portion of the 
Mosaic law lost its application, the Talmud became 
the spirit which put fresh life into the letter which 
had become to a great extent dead. Moreover, by the 
Talmud, the interpretation of which was chiefly in the 
hands of the academies of Sura and Pumbaditha, the 
Jews of ail the world found, if not a new Jerusalem, 
at least a new Yabneh (Jamnia), Ze., a place where 
the old learning was not merely continued, but made 
to shine with a yet greater splendor. This fact will 
be the more readily acknowledged and appreciated 
when one casts a glance at the miserable religions con- 
dition of the Karaites, the so-called Scriptural Jews. 

Transference of Talmudic Learning from the East 
to the West.—There naturally came a time when Tal- 
mudic learning, if it was to maintain its influence upon 
the Jews, could not be confined to one spot. We have 
seen under Rasut (qg.v.) that the great emperor of the 
West (Charlemagne) had been the means, towards the 
close of the 8th century, of bringing learned Talmud- 
ists not only to Provence but to the north of France 
and the south of Germany. But when nearly two 
hundred years later the academies of Babylonia were 
threatened with extinction (because of their lacking, 
from various causes, the means of subsistence), so that 
they had to send out members of their body to suppli- 
cate the support of their richer brethren in other 
countries, it providentially happened that, the four 
mev whom they sent were taken by a Spanish corsair 
admiral and sold in four different. slave-markets. 
Rabbi Shemaryah was sold at Alexandria, and was re- 
deemed by the Jews, and great was their astonishment 
when they recognized in him a most able Talmudist. 
He became the head of the Cairo community, and one 
of the most. snecessful Jewish Talmud teachers Egypt 
ever had. Rabbi Husshiel was taken to Kairwan, in 
Africa, There the Jews redeemed him ; and when his 
great. learning was found out he was named the 
spiritual head of the Jews in that place. From the 


8 Nune ab omnibus iis que contra religionem Christianam 
iscisnant recognitum, et junta mentem Sacri concilii Tridentini 
expurgatum et approbatum, utnon modo citra impietatem verum 
etiam cum fructu a nostris legi possit. 

4 The notes inthe first fourteen volumes go under the name of 
D°IDI0 137. whilst those of the fifteenth volume have “es He 

" 151, in memory of the late Abraham Merzbacher 
pala et roved the Mecenas of this publication mit 
his lifetime, but left a considerable sum for its continuation an 

mpletion. 
° taly, notably Sicily, was appecening the country which ob- 
tained her teachers direct from Irak. 
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‘school which he founded sprang not merely his own 
son, the famous Rabbenu Hananeel, but also the great 
Rabbenu Nissim, both teachers of Ripa 4 v.). 
Another learned captive. R. Mosheh, was brought to 
the slave-market of Cordova, the rabbi of which town, 
anoble and rare example of unselfishness, modesty, and 
love of truth, placed the ragged stranger who had only 
been ransomed fur charity’s sake a day or so before at 
the head of the community instead of himself: 
name of the fourth is unknown (see RaBap II., and 
Yohasin, ed. Cracow, leat 125d). 
he was R. Nathan Habbabli, and that he became the 
teacher of the Jews in Narbonne, but this is a mere 
conjecture, the truth of which has yet to be proved 
(see page 43, footnote’). Be this, however, as it may, 


four great Taluudists, who had come direct from the | 
5 


Babylonian academies, became the means of bringing 
Babylonico-Talmudie learning to places the Jews of 
which had been dependent on the religious and literary 


crumbs that fell from the richly-laden tables of Sura | 
Some years afterwards the former | 


and Pumbaditha. 
academy was closed, and a short time afterwards the 
same fate befell that of Pumbaditha, the sunset of 
which, if not the noonlight, in the persons of Rab 
Sherira Gaon and his son Rab Hai Gaon was even 
more glorious than that of the sister academy, the last 
“eaon’? of which was Rab Shemuel b. Hophni, 
father-in-law of Rabbenu Hai. Meanwhile, however, 
Talmudic learning had not merely become naturalized, 
but eventually indigenous in various parts of Africa, 
and part of Europe (Spain, Italy, Provence, the south 
of Germany, and the north of France). Rabbenu 
Gershom b. Yehudah of Metz and his disciple Rab- 
benu Yishak of Troyes, Rabbenu Ya‘akob b. Yakar 
of Worms, Rabbenu Eli‘ezer Haggadol and his disci- 
ple and suecessor Rabbenu Yishak Segan Leviyyah, 
Rabbenu Yishak b. Yehudah of Mainz, Rabbenu Ely- 
akim of Spires, Rabbenu Nathan b. Yehiel of Rome, 
and last but not least Rashi himself, and his sons-in- 
law and other disciples, represented Talmudic learning 
in such perfection as had not been found before as re- 
eve the Babylonian Talmud, even in the land of its 

irth and growth. It was the disciples’ disciples of 
these men who studied and taught in various towns of 
England within a hundred years (1150) after the Con- 
quest. When, towards the end of the 13th century 
and the commencement of the 14th, the Jews were 
driven out of England (1290) and France (1306), and 
flocked chiefly to Italy, Greece, Germany, and Poland, 
the last-named country appropriated the lion’s share 
of Talmudie learning, so that till within our own 
century the rabbis of the chief communities in Hun- 
gary, Moravia, Bohemia, and other Austrian states, 
and in Germany, Holland, England, ete., had to be 
fetched from Poland. Talmudic learning, since Men- 
delssohn and his school arose, threatened to die out 
not merely among the Jews in Germany, but also 
among those of the other countries where the Jews 
spoke the German tongue in some form or other. 
Within the last twenty-five years, however, fresh im- 
pulse has been given to these studies, not merely 
among Jews but also among Christians. 

(S. M. S.-S. ) 

TAM, commonly called RaAspenv TAM, more cor- 
rectly Rappenu Tam (1Y7=0) 4232), By this title 
are known two eminent Rabbinic scholars, both named 
Ya‘akon, to whom this epithet was given in allusion 
to Genesis xxv. 27: ‘* And Jacob was a perfect man”? 
(Ush Tam, 0) 8). They belonged to the north of 
Le lived in the 12th century, and were master and 
pupil. 

1. Rassenu YA‘aKon B. Muir z. SHEMUEL was, 
on his mother’s side, a grandson of Rasut Gaels He 
was his parents’ third son, younger brother of Ribam 
and RasHBam (q.v.), older brother of Rabbenu Shel- 
omoh of Rameru,! and brother-in-law of Rabbenu 


1 See MS. Add. 27,200 in the Br. Mus., leaf 158d. 


The | 


Some assert that | 


TAM. 


Shemuel b. Simhah of Vitry the younger? (the reputed 
author of the Mahzor Vitry,’ now apparently lost )* 
Rabbenu Tham had, like his grandfather Rashi, six 


teachers: (1) his own father, (2) his brother Ribam, 


(3) his brother Rashbam, (4) Rabbenu Ya‘akob b. 
Shimshon,°® (5) his grandfather Rashi,® and (6) Rab- 
benu Yoseph Tob-"Elem the younger.? Rabbenu 
Tham had at least five children.* The names of three 
of his sons were Yoseph,*® Yishak,” and Shelomoh.™ 
Rabbenu Tham was unquestionably among Jews the 
foremost man of his age. For not only was he the 
greatest Talmudist after his maternal grandfather's 
death, but he also added reading wide and yaried to a 
stupendous memory and a marvellous power of com- 
bination, such as appeared only again in the last een- 
tury in the persons of R. Yehonathan Kybenschiitz 
(ob. 1764) and R. Yehezkel Landau (0d. 1793). Let 


}us add that he was a lexicographer, grammarian, and 


Biblical commentator of no mean order; that he was 
a poet in Hebrew and Aramaic” inferior only to Ibn 
Gebirol (AvicEBRON, q.v.), Mosheh Ibn ‘Ezra, and 
Yehudah Hallevi (and by far greater in this art than 
the commentator Abraham Ibn ‘Ezra); that he was 
held in high esteem by prince and nobles;™ and 
that he was a man of great wealth, with which -he 
generously supported, not merely his own poorer 
hearers, but Rik itinerant scholars also. ™ 


His works are the following: 

(1) Commentary on Job, and, no doubt, on other parts of 
the Bible (see Camb. Univ. Lib. MS. Dd. 8. 53, leaves 16, 4a, 
11a, 12h). All these are apparently now lost. (2) Hakhra‘oth, 
i.e., lexical and grammatical decisions between Menahem 
Ibn Seruk and Dunash b. Labrat (see Sepher Teshuboth Dunash 
b. Labrat, Edinburgh, 1885, 8vo.). That these “decisions” 
are really by Rabbenu Tham is proved by the before-named 
MS., leaves 10a and 16a, where the book is quoted by an 
author of the 13th century. (3) Sepher Hayyashar (Vienna, 
1810, folio). Although this work, in its present form, is the 
compilation of one of Rabbenu Tham’s disciples, R. Yishak 
b. Durbal by name (also called Isaac of Russia; see Schiller- 
Szinessy, Catalogue, i. p. 164, and ii. p. 66), not only is the 


| foundation Rabbenu Tham’s (see Preface), but the contents 


also are virtually his. Compare the Cambridge MS. Add, 
667. 1, passim. (4) The greater part of the Tosaphoth in the 
Babylonian Talmud are indirectly also by Rabbenu Tham ; 
and he is virtually the first Tosaphist. It is true that his 
father, his brother RASHBAM (q.v.), and his uncle Rabbenu 
Yehudah b. Nathan had written Tosaphoth before him, and 
that this kind of literary activity lasted to within the first 


2 See Rashi's Siddur, i. leaf 1b. 

8 See Schiller-Szinessy, Catalogue, ii. p. 88. 

4 See art. RASHI (vol. xx. p. 296, note 10). 

6 This rabbi was a disciple of R. Shemuel Hallevi (see Schiller- 
Szinessy, Catal., ii. p. 65, note 1) and of Rashi, and was not only a 
great Talmudist, as were all the disciples of the last-named emi- 
nent teacher, but also a great mathematician and astronomer, 
though a terribly bad poet. His commentary on Aboth is in part 
printed, and is to be found, more or less erfect, in various libra- 
ries in Europe, although not recognized as his. It is aseribed 
varioushy to Rashi, to Rashbam, and others. There are copies of 
it in Cambridge (Add. 1213; Add. 1528), Oxford (Opp. 7), the 
British Museum (Add. 27,201), the Beth Hammidrash of the Ash- 
ken#zim in London, ete. (The master of St. John’s, Cat , 
is preparing an edition of it.) A work on intercalation by Rab- 
benu Ya‘akob b. Shimshon exists in MS. at the Bodleian (Opp. 
817) under the name of Sepher Haelkoshi, From him, no de 
Rabbenu Tham imbibed his love for science. On the fact 
Rabbenu_ Ya‘akob b, Shimshon was Rabbenu Tham's teac 
(against Zunz), see Schiller-Szinessy, Catal., ii. p. 66, note. tad 

6 Rabbenu Tham, dying an old man, must have been from 
fourteen to sixteen years of age when Rashi died. : 

7 See Sepher Hayyashar, ? 620, (leaf 74a, col. 2), ; 

8 See Camb. MS. Add. 667, 1, leaf 640, col. 1. 

9 See Brit. Mus. MS. Add. 27,200, leaf 158). 

tt See Siinbote It case Babe ), p. 10 

ee Shi { ed. Buber), p. 10. 

12 See his Yegib Pithgam (in the Ashkenazic ritual ; it i 
tory to the prophetic lesson for the second day of P 
we have the correct reading of that poem there. R; e 
must have been a Levite; and if so, the Shemnel H 
tioned by R. Ya‘akob b. Shimshon as his teacher, in the Can 
MS. Add, 1213, leaf 27), is very possibly Rabbenu Than 
grandfather. - 

13 See S yuashar, 2 595 (leaf 67a, col. 1), 
Pr To this high position it is no doubt to be 
ife was saved by a knight during the second er 
the whole congregation of Rameru was reduc 
many of its members had been ruthlessly s 

14 for example, the poverty-stricken Al 
whom he not co cai Is 
(Kerem Hemed, p. 35). ia 


TAMAQUA— TAMBOFF. 


quarter of the 14th century. Still, most and the best of the 
Tosaphoth now in our hands rest ou Rabbenu ‘Tham and his 
school, (5) Mahzor, i.e, a prayer-book, etc., for the whole 
year, with Rabbinic ordinances, etc. See Tosaphoth on T. 
B., Berakhoth, leaf 37a, catchword 0D)3N, and Birekhoth 
Maharam of R. Meir b. Barukh of Rothenburg (Riva di 
Trento, 1558, 8vo.), leaf 4a, (6) Poems. These are partly 
didactic and partly liturgical. Of the former kind a speci- 
men will be found (On the Accents,” 
Halberstam) in Kobak’s Yeshurun, v. p, 125 sq. 
gical poems, again, are of two kinds: (a) such as have no 
metre aud rhyme only by means of plurals, possessive pro- 
nouns, and such like (rhymed prose), and which perfectly 
resemble most of the productions of the Franco-Ashkenazic 
school (see, for example, the facsimile in Muller’s Catalogue, 
Amsterdam, 1863, 8vo); (b) such as have metre and rhyme, 
and resemble the productions of the Sepharadic school, e.9., 
the one beginning ‘pO JI (and not 12; see MS. Add, 
667, leaf 102a).! (7) Various ordinances, etc., are to be 


found in later writers (see MS, Add. 667, in Cambridge, | 


passim, and Teshuboth Maharam, Prague, 1603, folio, 7 1023, 
etc.). Rabbenu Tham died in 1171; see Rashi’s Siddur, ii. 
(formerly Luzzatto’s, then 


leaf 48a. 
2. Raspenu Ya‘axKos of Orleans, rabbi of London 


(?). He is often quoted in the Tosaphoth (both on 
the Pentateuch and on the Babylonian Talmud). No 
independent works of his, however, are extant. He 


was killed-at London in the tumult on the coronation 
day of Richard Coeur-de-Lion (September 3, 1189 ; 
Schiller-Szinessy, Catal.,i. p. 117). (8. M. 8.-s.) 
aero eee a borough of Schuylkill county, Penn- 
sylvania, United States, in a broken, hilly country 
upon the Little Schuylkill river, 98 miles nearly north 
of Philadelphia. It is in the midst of the anthracite 
coal region, and coal mining is one of its principal in- 
terests. It is an important railroad centre, upon the 
Philadelphia and Reading system. being the point of 
intersection of three main lines and the terminus of 
several minor branches. The borough had a popula- 
tion of 5960 in 1870 and of 5730 in 1880. 
TAMARIND. This name is popularly applied to 
the pods of a Leguminous tree, which are hard ex- 
ternally, but within filled with an acid juicy pulp con- 
taining sugar and various acids, such as citrie and tar- 
taric, in combination with potash. The acid pulp is 
used as a laxative and a refrigerant, the pods being 
largely imported both from the Hast and the West 
Indies. he tree is now widely distributed in tropical 
countries, but it is generally considered that its native 
country is in eastern tropical Africa, from Abyssinia 
southward to the Zambesi. Sir Ferdinand von Muel- 
ler notes that it is truly wild in tropical Australia. 
The name (meaning in Arabic ‘* Indian date ’’) shows 
that it entered medizeval commerce from India, where 
it is used, not only for its pulp, but for its seeds, which 
are astringent, its leaves, which furnish a yellow or a 


red dye, andits timber. The tree (Zamariudus indica, | 


L.) attains a height of 70 to 80 feet, and bears elegant 
pinnate foliage and purplish or orange veined flowers 
arranged in terminal clusters. The flower-tube bears 
at its summit four sepals, but only three petals and 
three perfect stamens, with indications of six others. 
The stamens, with the stalked ovary, are curved away 
from the petals at their base, but are directed towards 
them at their apices. The anthers and the stigmas 


the passage of an insect attracted by the brilliantly- 
colored petal, the inference of course being that insects 
are necessary for the fertilization of the flower. 
TAMARISK. The genus Zamarix gives its name 
to a small group of shrubs or low trees constituting 
the tamarisk family. The species of tamarisk and of 
the very closely allied genus Myricaria grow in salt 
deserts, by the sea-shore, orin other more or less sterile 
localities in south temperate, sub-tropical, and tropical 
regions of the eastern otal ra eir long slender 


a Lake 
r other metrical poems by Rabbenu Tham, see Zunz, Liter- 
adage ist Bone Poe (Sonn, BB BY}, p20 


communicated by | 
The litur- | 


Halberstam’s, and now the | 
property of the master of St. John’s College, Cambridge), | 
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branches bear very numerous small appressed leaves, 


/in which the evaporating surface is reduced to a mini- 


| medicinal purposes, 


mum. ‘The flowers are minute and numerous, in long 
clusters at the ends of the branches or from the trunk. 


| Each has 4-6 free sepals, and as many petals springing 


with the 4-12 stamens from a fleshy disk. In Zioma- 
ri the stamens are free, while in JMyricaria they are 
united into one parcel. The free ovary is one-celled, 
with basal placentas, and surmounted by 3-5 styles. 
The fruit is capsular, and contains numerous seeds, 
each usually with a long tuftof hairs atone end. The 
great value of these shrubs or trees lies in their ability 
to withstand the effects of drought and a saline soil, 


/in consequence of which they grow where little else can 


flourish. It ison this account that the common tama- 
risk, Z Gallica, is planted on our sea-coasts, and 
affords shelter where none other could be provided. 
The light feathery appearance of the branches, and 


| the pretty rose-colored flowers, render it also an elegant 


and attractive shrub, very different in character from 
most others. 

Some species produce galls, valued for their tannin, 
while the astringent bark of others has been valued for 
The ashes of the plant, when 
grown near the sea, are said to contain soda; but, 
when cultivated inland or on sweet soil, they are, it is 
alleged, free from soda. 

For tamarisk manna, see MANNA, vol. xv. p. 500. 

TAMBOFFE, one of the largest and most fertile gov- 
ernments of central Russia, extends from north to 


'south between the basins of the Oka and the Don, and 


has Vladimir and Nijni-Novgorod on the N., Penza 
and Saratoff on the E., the Don Cossacks and Voro- 
nezh ou the S., Tula and Ryazafi on the W. It eon- 
sists of an undulating plain intersected by deep ravines 
and broad valleys, ranging between 450 and 800 feet 
above sea-level. Chalk and Jurassic deposits, thickly 
covered by boulder-clay and loess, are widely spread 
over its surface, concealing the underlying Devonian 
and Carboniferous deposits. These last appear only 
in the deeper ravines, and seams of coal have been 
noticed at several places. Iron ore (in the northwest), 
limestone, clay, and gypsum are obtained for building 
and manufacturing purposes; traces of naphtha have 
been discovered at Tamboff. The mineral waters of 
Lipetsk, similar to those of Franzensbad in their alka- 
line elements, and chalybeate like those of Pyrmont 
and Spa, are well known in Russia. Tamboff is watered 
by the tributaries of the Oka and the Don. The Oka 
itself only touches the northwest corner of the govern- 
ment; but its tributaries, the Moksha and the T'sna, 
are important channels of traffic. The Don_also only 
touches Tamboff, and of its affluents only the Voronezh 
and the Khoper and its tributary the Vorona are at all 
navigable. Asa whole, it is only in the north that 
Tamboff is well watered ; in its southern part, which 
is exposed to the influence of the ey southeastern 
winds, the want of moisture is much felt, especially in 
the district of Borisoglyebsk, which belongs to the dry 
steppes of the lower Volga. 


The climate is continental, and, although the average tem- 
perature at Tamboff is 42° F., the winter is comparatively 
cold (January, 13°; July, 68°). The rivers remain frozen for 
four monthsand ahalf. Forests occupy less than one-sixth 


are thus brought into such a position as to obstruct | of the total area, and oecur chiefly in the west; in the 


southeast wood is scarce, and straw is resorted to for fuel. 
The soil is fertile throughout; in the north, indeed, it is 
clayey and sometimes sandy, but the rest of the govern- 
ment is covered with a sheet, 2 to 3 feet in thickness, of 
the most fertile tchernozem, of such richness, indeed, that in 
Borisoglyebsk corn-fields which have not been manured for 
eighty years still yield good crops. 

Tamboff is one of the densely peopled provinces of Rus- 
sia. Its population in 1883 reached 2,519,660, and in several 
districts (Kozloff, Lebedyafi, Lipetsk) there are from 110 to 
130 inhabitants per square mile. It is Great Russian in the 
central portion, but has a notable admixture of MORDVINI- 
ANS (q.v.) and Mescheriaks in the west and northwest, as 
also of Tartars: the Mordvinians (who are rapidly becom- 
ing Russified) constitute 4 per cent. of the aggregate popu- 


46 


lation of Tamboff; the Tartars number about 20,000, and 
the Mescheriaks about 4000. Nonconformity is widely | 
spread, although the official figures disclose only 14,300 
Raskolniks. Notwithstanding a high birth-rate (45 in the 
thousand), the annual increase of population is but slow 
(0.5 per cent. annually), 

The prevailing occupation is agriculture, and in 1883 only 
168,200 persons had their residence in towns, which are 
mostly themselves nothing but large villages of agricultu- 
rists living together with afew merchants. More than two- 
thirds of the area is arable, and of this proportion 53 per 
cent. belongs to peasant communities, 36 per cent. to pri- | 
vate individuals, and 11 per cent. to the crown. The crops | 
of the years 1883 to 1885 yielded on the average 8,835,000 
quarters of grain (half being rye, and one-third oats). 
Corn is exported to a considerable extent from the south, 
although it is deficient in the north. Hemp and linseed are 
also cultivated for exportation. The cultivation of tobacco 
is yearly increasing; 5220 acres were under this crop in 
1885, and yielded nearly 50,000 ecwts. In the same year 
15,950 acres were under beetroot, and yielded 1,660,000 
ewts. Cattle-breeding, though less extensively carried on 
than formerly, is still important (656,300 horses; 399,500 | 
horned cattle, and 1,326,600 sheep in 1883). Excellent 
breeds of horses are met with, not only on the larger es- 
tates, but also in the hands of the wealthier peasants, those 
of the Bityug river being most esteemed. Manufactures 
are represented chiefly by distilleries, tallow-melting 
works, sugar-works, and a few wollen-cloth mills. The 
petty trades are not very extensively carried on in the vil- 
lages. Commerce is very brisk, owing to the large amounts 
of corn exported,—Kozloff, Morshansk, Tamboff, and Boris- 
oglyebsk being the chief centres for this traffic, and Lebed- 
yaii for the trade in horses and cattle. Tamboff is rather 
backward educationally: in 1883 there were only 629 
schools, attended by 34,739 boys and 5680 girls. The gov- 
ernment is divided into twelve districts, the chief towns 
of which, with their populations in 1884, are Tamboff 
(34,000 inhabitants), Borisoglyebsk (13,000), Elatma, (7560), 
Kirsanoff (7770), Kozloff (27,900\, Lebedyafi (6250), Lipetsk 
(15,860), Morshansk (21,200), Shatsk (7260), Spassk (5010), 
Temnikoff (13,700), and Usmafi (8110 in 1880). A dis- 
tinctive feature of Tamboff is its very large villages of | 
crown-peasants, a dozen of which have from 5000 to 7000 
inhabitants each. Several of them—like Raskazovo (a 
great centre of Nonconformity), Atabukhi, Sasovo, Izberdei, 
and Arkhangelskoye—are important commercial centres, 

The region now included in the north of the government 
was settled by Russians during the earliest centuries of the 
principality of Moscow, but until the end of the 17th cen- 
tury the fertile tracts to the south remained too insecure 
for settlers. In the following century a few immigrants 
began tocome in from the steppe, and landowners who had 
received large grants of land as gifts of the czars began to 
bring their serfs from central Russia. The population has 
very rapidly increased within the present century. 


TAMBOFF, capital of the above government, 300 
miles distant from Moscow, is situated on the Tsna 
river, and on the railway from Kozloff to Saratoff. 
It is almost entirely built of wood, with broad unpaved 
streets, lined with low houses surrounded by gar- 
dens. It has a small public library, a theatre, and 
the few educational institutions which are usual in the 
chief towns of Russian provinces. Its manufactures 
are insignificant ; and its trade, in local grain and in 
cattle purchased in the south and sent to Moscow, is 
far less important than that of Morshansk or Kozloff. 
The population in 1884 was 34,000. 

TAMERLANE. See Trwur. 

TAMILS. The word Jamil (properly Tamil) has 
been identified with Dravida, the Sanskrit generic ap- 
pellation for the South Indian peoples and their lan- 
guages; and the various stages through which the 
word has passed—Dramida, Dramila, Damila—have 
been finally discussed by Bishop Caldwell in his Com- 
parative Grammar of the Dravidian Languages (2d 
ed., 1875, p. 10 sq.), and the derivation has recently 
been endorsed by Col. Yule and Dr. Burnell in their 
Glossary ® 2516). The identification was first sug- 
gested by Dr. Graul (Rerse nach Ostindien, vol. iii., 
1854, p. 349), and then adverted to by Dr. G. U. Pope 
(Tamil Handbook, 1859, Introduction) and Dr. Gun- 
dert (Malayalma Dictionary, 1872, s.v.). It should, 
however, be mentioned that the former prefers now 
to take the word Tamil to be a corruption of fenmoli, 
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southern speech, in contradistinction to vadugu, the 
northern, z.e., Telugu language. As in the case of the 
Kafir, ‘Turkish, Tagala, and other typical languages, 
the term Tamulic or ‘'amulian has occasionally been 
employed as the designation of the whole class of 


| Dravidian peoples and languages, of which it is only 


the most prominent member. ‘The present article 
eals with Tamil in its restricted sense only. 

The Tamils, taken as the type and representatives 
of the Drayidian race, do not now, owing to early 


|intermixture with the Aryan immigrants, materially 


differ in physical character from the other curly-haired 
indigenous population of India. They were at one 
time, on the ground of the general structure of their 
language, classed with the Mongoloid (Turanian, 
Scythian) and even the Australian races, but that 
classification is rejected by all the leading ethnologists. 
They form in fact, with the other members of the 
group, a separate and distinct family. which is of the 
dolichocephalie class, and comes near the Indo-Euro- 
pean or Aryan type; while there are seattered rem- 
nants of a still earlier population of India (Mundas, 
Kolarians), whose race characteristics, however, do 
not so essentially differ from those of the Dravidians 
as to constitute them a class by themselves. The 
Tamils proper are smaller and weaker-built than the 
Europeans, though more graceful in shape. Their 
physical appearance is described as follows: a pointed 
48 | frequently hooked pyramidal nose, with conspicu- 
ous nares, more long than round; a marked sinking in 
of the orbital line, producing a strongly defined orbital 
ridge ; hair and eyes black ; the latter, varying from 
small to middle-sized, have a peculiar sparkle and a 
look of calculation; mouth large, lips thick and fre- 
quently turgid ; lower jaw not heavy, its lateral ex- 
yansion greater than in the Aryan and less than in the 
‘uranian type, giving to the middle part of the face 
a marked development and breadth, and to the gene- 
ral contour an obtuse oval shape, somewhat bulging at 
the sides; forehead well-formed, but receding, inelin- 
ing to flattish, and seldom high; occiput somewhat 
projecting; beard considerable, and often strong ; 
color of skin very dark, frequently approaching to 
black (Manual of the Administration og the Madras 
Presidency, Madras, 1885, vol. i., Introd., p. 36; see 
also Caldwell, Comparative Grammar of the Dravid- 
jan Languages, 1875, pp. 558-79). The Tamils have 
many estimable qualities,—frugality, patience, endur- 
ance, politeness,—and they are credited with astound- 
ing memories; their worst vices are said to be lying 
and lasciviousness. Of all the South-India tribes 
they are the least sedentary'and the most enterprising. 
Wherever money is to be earned, there will Tamils be 
found, either as merchants or in the lower capacity of 
domestic servants and laborers. The tea and coffee 
districts of Ceylon are peopled by about 800,000; 
Tamils serve as coolies in the Mauritius and the West 
Indies. In Burmah, the Straits, and Siam the so- 
called Klings are all Tamils (Graul, Reise nach Ostin- 
dien, Leipsic, 1855, vol. iv. pp. 113-212). 
Language.—The area over which Tamil is+s 
extends from a few miles north of the city of adras 
to the extreme south of the eastern side of the penin- 
sula, throughout the country below the Ghats, from 
Pulicat to Ga e Comorin, and from the Ghats to the 
Bay of Bengal, including also the southern portion of 
Travancore on the western side of the Ghats 
northern part of Ceylon. According to the gens 
1881, the number of Tamil-speaking people through. 
ont the province was 12,413,517, inclusive of 21,992 
Yerkalas, 3843 Kurumbas, and 287 Trulas, three tribes 
speaking ride dialects of the lengeeee To 1 
should be added about 160,000 in the French 
sions. But, as of all the Dravidian languages tl 
mil shows the greatest tendency to spread, i 
becomes ever larger, encroaching on that of | 
tignous languages. Tamil is a sister of 
Telugu, Canarese, Tulu, Kudagu, Toda, 
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Khond (Ku), Uraon, Rajmahal, Keikadi, and Brahuf, 
the nine last-named being uncultivated tongues; and, 
as it is the oldest, richest, and most highly organized 
of the Dravidian languages, it may be looked upon as 
typical of the family to which it belongs. The one 
nearest akin to it is Malaydlma, which originally ap- 


pears to have been simply a dialect of Tamil, but | 


differs from it now both in pronunciation and in idiom, 
in the retention of old-Tamil forms obsolete in the 
modern language, and in having discarded all personal 
terminations in the verb, the person being always indi- 
cated by the pronoun (EF. W. Ellis, Dissertation on the 


Malayalma Language, b 2; Gundert, Malayalma 
Dictionary, Introd. , aldwell, Comparative G'r., 


Introd., p. 23; Burnell, Specimens of South Indian 
Dialects, No. 2, p. 13). 
skrit words in Malaydlma is greater, while in Tamil it 
is less, than in any other Dravidian tongue. This 
divergence between the two languages cannot be traced 
farther back than abont the 10th century; for, as it 
appears from the Cochin and Travancore inscriptions, 
previous to that period both languages were still sub- 
stantially identical; whereas in the Ramacharitam, 
the oldest poem in Malaydlma, composed probably in 
the 13th century, at any rate long before the arrival of 
the Portuguese and the introduction of the modern 
character, we see that language already formed. The 


modern Tamil characters originated ‘‘in a Brahmanical | * 1 i 
| influence, inasmuch as they appear to follow Sanskrit 


adaptation of the old Grantha letters corresponding to 
the so-called Vatteluttu,’’ or round-hand, an alphabet 
once in vogue throughout the whole of the Pandyan 
kingdom, as well as in the South Malabar and Coim- 
batore districts, and still sparsely used for drawing up 
conveyances and other legal instruments (F. W. Ellis, 
Dissertation, p. 3). It is also used by the MAppilas in 
Tellicherry. The origin of the Vatteluttu itself is still 
a controverted question. The late Dr. Burnell, the 
greatest authority on the subject, has stated his rea- 
sons for tracing that character through the Pehlevi to 
a Semitic source (H/ements of South Indian Palao- 
graphy, 2d ed., 1878, pp. 47-52, and plates xvii. and 
xxxii.). In the 8th century the Vatteluttu existed 
side by side and together with the Grantha, an ancient 
alphabet still used throughout the Tamil country in 
writing Sanskrit. During the four or five centuries 
after the conquest of Madura by the Cholas in the 11th 
it was gradually superseded in the Tamil country by 
the modern Tamil, while in Malabar it continued in 
general use down to the end of the 17th century. But 
the earliest works of Tamil literature, such as the 
Tolkappiyam and the Kural, were still written in it. 
The modern Tamil characters, which have but. little 
changed for the last 500 years, differ from all the 
other modern Dravidian alphabets both in shape 
and in their phonetic value. Their angular form 
is said to be due to the widespread practice of 
writing with the style resting on the end of the left 
thumb-nail, while the other alphabets are written 
with the style resting on the left side of the thumb. 


The Tamil alphabet is sufficiently well adapted for the 
expression of the twelve vowels of the language (a, 4, i, ¢, 
u, ti, e, é, 0, 6, ei, au),—the occasional sounds of 6 and ii, both 
short and long, being covered by the signs for e, é, i, 4; but 
itis utterly inadequate for the proper expression of the con- 
sonants, inasmuch as the one character k has to do duty also 
for kh, g, gh, and similarly each of the other surd consonants 
ch, t, t, Pp, represents also the remaining three letters of its 
respective class. The letter k has, besides, occasionally the 
sound of fx and ch that of s. Each of the five consonants k, 
ch, t, t, p has its own nasal. In addition to the four semi- 
vowels, the Tamil possesses a cerebral ¢ and {, and has, in 
common with the Malaydlma, retained a liquid J, once pe- 
culiar to all the Dravidian languages, the sound of which is 
so difficult to fix graphically, and varies so much in differ- 
ent districts, that it has been rendered in a dozen different 
ways (Mannal of the Administration of the Madras Presidency, 
vol. ii. p. 20 sq.). Fr. Miller is probably correct in approxi- 
tin it to that of the Bohemian#¥. There is, lastly, a pe- 

rn, differing in function but not in pronunciation from 
the dental x, The three sibilants and } of Sanskrit have 


Also, the proportion of San- | 
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no place in the Tamil alphabet; but ch often does duty as a 
sibilant in writing foreign words, and the four correspond- 
ing letters as wellas j and ksh of the Grantha alphabet are 
now frequently called to aid. It is obvious that many of 
the Sanskrit words imported into Tamil at various periods 


| (Caldwell, loc. cit., Introd., pp. 86 sq.) have, in consequence 


of the incongruity of the Sanskrit and Tamil notation of 
their respective phonetic systems, assumed disguises under 
which the original is scarcely recognizable: examples are 
ulagu (loka), uruvam (riipa), arukken (arka), arputam (adbhu- 
tam), nafchattiram (nakshatram), irudi (rishi), tirkam (dir- 
gha), arasen (rajan). Besides the Sanskrit ingredients, 
which appear but sparsely in the old poetry, Tamil has bor- 
rowed from Hindustani, Arabic, and Persian a large number 
of revenue, political, and judicial terms, and more recently 
a good many English words have crept in, such as tiratti, 
treaty, patlar, butler, dk, act, kuléb, club, kavarnar, governor, 
pinnalkédu, penal code, stkku, sick, mejastirattu, magistrate. 
But, as compared with its literary sister languages, it has 
preserved its Dravidian character singularly free from for- 
eign influence, Of Tamil words which have found a per- 
manent home in English may be mentioned curry (kari), 
mulligatawny (milagu, pepper, and tanntr, cool water), 
cheroot (suruttw), pariah (pareiyan). 

The laws of euphony (avoiding of hiatus, softening of 
initial consonants, contact of final with initial consonants) 
are far more complicated in Tamil than in Sanskrit. But, 
while they were rigidly adhered to in the old poetical lan- 
guage (Sen-Tamil), there is a growing tendency to neglect 
them in the language of the present day (Kodun-Tamil). 
It is true the Tamil rules totally differ from the prevailing 
Sanskrit; still the probability is in favor of-a Sanskrit 


models. Thus, irul ntkkindén becomes iruntkkindn ; pon pdt- 
tiram, porpdttiram ; viittil kandén, viittir-kandén; vdlsirumei, 
vitsirwmei; palan tanddn, palanrandén. Nouns are divided 
into high-caste or personal and low-caste or impersonal,— 
the former comprising words for rational beings, the latter 
allthe rest. Only in high-caste nouns a distinction between 
masculine and feminine is observed in the singular; both 
have a common plural, which is indicated by change of a 
final n (feminine /) into r; but the neuter plural termina- 
tion kal (gal) may be superadded in every case. Certain 
nouns change their base termination before receiving the 
case affixes, the latter being the same both for singular and 
plural. They are for the ace. ei, instr. dl, social édu (odu, 
udan), dat. ku, loc, il (idattil, in), abl. ilirundu (ininru), gen. 
udeiya (adu). There is, besides, a general oblique aflix in, 
which is not only frequently used for the genitive, but may 
be inserted before any of the above affixes, to some of which 
the emphatic particle é may also be superadded. In the old 
poetry there is a still greater variety of affixes, while there 
is an option of dispensing with all. Adjectives, when at- 
tributive, precede the noun and are unchangeable; when 
predicative they follow it and receive verbal affixes, The 
pronouns of the Ist person are sing. nén (yin), inflectional 
base en, plural ném (ydém), infl. nam, including néngal, infl. 
engal, excluding the person addressed ; of the 2d person if, 
infl. wn (nin, nun), plural ntr (nfyir, ntvir), nfingal, infil. wa, 
ungal (num). To each of those forms, inclusive also of the 
reflexive pronouns tén, tdm, ténga], a place is assigned in the 
seale of honorific pronouns. As in the demonstrative 
pronouns the forms beginning with 7 indicate nearness, 
those with a distance, and (in the old poetry) those with 
u what is between the two, so the same forms beginning 
with e (or yd, as in ydr, dr, who?) express the interrogative. 
The verb consists of three elements—the root (generally 
reducible to one syllable), the tense characteristic, and the 
personal affix. There are three original moods, the indic- 
ative, imperative, and infinitive (the 2d singular impera- 
tive is generally identical with the root), as well as three 
original tenses, the present, past, and future. The personal 
affixes are—sing. (1) -én; (2) -dy, honorific -fr ; (3) mase. 
-dn, fem. -d], honor. -dr, neuter -adu; plural (1) -ém (-dm, 
-ém); (2) -frkal; (3) mase. fem. -drkal, neut. -ana, These 
aflixes serve for all verbs and for each of the three tenses, 
except that, in the future, -adu and -ana are replaced by 
-um (kkum). It is only in the formation of the tenses that 
verbs differ, intransitive verbs generally indicating the 
present by -kir- (-kiny-), the past by -d-, -nd-, or ~in-, and 
the future by -v- (-b-), and transitive verbs by the corre- 
sponding infixes, -khiy- (-kkiny-), -tt- (-nd-), and -pp-; but 
there are numerous exceptions and seemingly anomalous 
formations. Other tenses and moods are expressed with » 
the aid of special affixes or auxiliary verbs. Causal verbs _ 
are formed by various infixes (-ppi-, -vi-, -ttu-), and the pas- 

sive by the auxiliary padu, to fall, or by un, to eat, with a 
noun. The following four peculiarities are characteristic 
of Tamil: first, the tenseless negative form of the verb, 
expressed by the infix a, which is elided before dissimilar 
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vowels ; second, the predicative employment of two nega- 
tive particles illei and alla, the one denying the existence 
or presence, the other denying the quality or essence; third, 
the use of two sets of participles,—one, called adjective or 
relative participle, which supplies the place of a relative 
clause, the language possessing no relative pronouns, and 
an ordinary adverbial participle or gerund ; and, fourth, the 
practice of giving adjectives a verbal form by means of 


personal affixes, which form may again be treated as a noun | 


by attaching to it the declensional terminations, thus: 
periya, great; periyém, we are great; periyémukku, to us who 
are great. The old poetry abounds in verbal forms now 
obsolete. Adjectives, adverbs, and abstract nouns are de- 
rived from verbs by certain affixes. All post-positions were 
originally either nouns or verbal forms. Oratio indirecta 
is unknown in Tamil, as it is in all the other Indian lan- 
guages, the gerund enyu being used, like iti in Sanskrit, to 
indicate quotations. The structure of sentences is an ex- 
act counterpart of the structure of words, inasmuch as that 
which qualifies always precedes that which is qualified. 
Thus the attributive precedes the substantive, the substan- 
tive precedes the preposition, the adverb precedes the verb, 
the secondary clause the primary one, and the verb closes 
the sentence. The sentence, “ Having called the woman 
who had killed the child, he asked why she had committed 
such infanticide,” runs in Tamil as follows: 


Kulandeiyei kkonrupottavalei aleippittu 
The child her who had killed having caused to be called, 
ni én ippadippatia sisu-v-atti seyday énru 


“Thou why thus made child-murder didst?” 

kéttan. . 
he asked. 

Much as the similarity of the structure of the Tamil and 
its sister languages to that of the Ugro-Tartar class may 
have proved suggestive of the assumption of a family 
affinity between the two classes, such an affinity, if it exist, 
must be held to be at least very distant, inasmuch as the 
assumption receives but the faintest shade of support from 
an intercomparison of the radical and least variable portion 
of the respective languages. 


having said 


Tiiterature.—The early existence, in southern India, 
of peoples, localities, animals, and products, the names 
of which, as mentioned in the Old Testament and in 
Greek and Roman writers, have been identified with 
corresponding Dravidian terms goes far to prove the 
high antiquity, if not of the Tamil language, at least 
of some form of Dravidian speech (Caldwell, log. e7t., 
Introd., pp. 81-106 ; Madras District Manual, i., In- 
trod., p. 134 sq.). But practically the earliest extant 
records of the Tamil language do not ascend higher 
than the middle of the 8th century of the Christian 
era, the grant in possession of the Israelites at Cochin 
being assigned by the late Dr. Burnell to about 750 
A.D., a period when Malayflma did not exist yet as a 
separate language. There is every probability that 
about the same time a number of ‘Tamil works sprung 
up, which are mentioned by a writer in the 11th cen- 
tury as representing the old literature (Burnell, Joc. 
cit., p. 127, note). The earlier of these may have 
been Saiva books; the more prominent of the others 
were decidedly Jaina. Though traces of a North-In- 
dian influence are palpable in all of them that have 
come down to us (see, e.g., F. W. Ellis’s notes to the 
Kura), we can at the same time perceive, as we must 
certainly appreciate, the desire of the authors to op- 
pose the influence of Brahmanical writings, and create 
a literature that should rival Sanskrit books and appeal 
to the sentiments of the people at large. But the re- 
finement of the poetical language, as adapted to the 
genius of Tamil, has been carried to greater excess 
than in Sanskrit ; and this artificial character of the 
so-called High-Tamil is evident from a comparison with 
the old inscriptions, which are a reflex of the language 
of the people, and clearly show that Tamil has not 
undergone any essential change these 800 years (Bur- 
nell, Joc. cit., p. 142). The rules of High-Tamil ap- 
pear to have been fixed at a very early date. The 
Tolkappiyam, the oldest extant Tamil grammar, is 
assigned 
Sanskrit Grammariuns, pp. 8, 55) to the 8th century 
(best edition by C. Y. Tamodaram Pillei, Madras, 
1885). The Virasé/iyam, another grammar, is of the 
llth century. Both have been superseded by the 


by Dr. Burnell (On the Aindra School of | 
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| Nannél, of the 15th century, which has exercised 
'the skill of numerous commentators, and continues to 
be the leading native authority (English editions in 
Pope’s Third Tamil Grammar, and an abridgment by 
| Lazarus, 1884). The period of the prevalence of the 
\Jainas in the Pandya kingdom, from the 9th or 10th 
to the 13th century, is justly termed the Augustan age 
of Tamil literature. To its earlier days is assigned 
the Naladiydr, an ethical poem on the three objects 
of existence, which is supposed to have preceded the 
Kura{ of Tiruvalluvan, the finest poetical production 
in the whole range of Tamil composition. Tradition, 
in keeping with the spirit of antagonism to Brahman- 
ical influence, says that its author was a pariah priest. 
It consists of 1330 stanzas on virtue, wealth, and 
‘pleasure. It has often been edited, translated, and 
commented upon; see the introduction to the excel- 
lent edition, just published, by the Rey. Dr. Pope, in 
‘which also a comprehensive account of the peculiar- 
ities of High-Tamil will be found. To the Avvei, or 
| Matron, a reputed sister of Tiruvalluvan, but proba- 
bly of a later date, two shorter moral poems, ealled 
Attistdi and Konyeivéyndan, are ascribed, which are 
still read in all Tamil schools. Chint@mani, an epic 
of upwards of 3000 stanzas, which celebrates the ex- 
plate of a King Jivakan, also belongs to that early 
ain period, and so does the Divakuvam, the oldest 
dictionary of classical Tamil. The former is one of 
the finest poems in the language; but no more than 
the first and part of the third of its thiteen books 
have been edited and translated. Kamban’s é@ma- 
yanam (about 1100 A.D.) is the only other Tamil epic 
which comes up to the Chintédmani in poetical beauty. 
The most brilliant of the poetical productions which 
appeared in the period of the Saiva revival (13th and 
14th centuries) are two collections of hymns addressed 
to Siva, the one called 7iruvasakam, by Manikka- 
Vasakan, and a later and larger one called 7ivéram, 
by Sambandhan and two other devotees, Sundaran 
and Appan. Both these collections have been printed, 
the former in one, and the latter in five volumes. 
They are rivalled both in religious fervor and in poeti- 
cal merit by a contemporaneous collection of Vaish- 
nava hymus, the N@lajyira-prabandham (also printed 
at Madras). The third section of it, called Tiruv@y- 
moli, or ‘‘ Words of the Sacred Mouth,”’ has lately 
been published in Telugu characters, with ample com- 
mentaries, in ten quartos (Madras, 1875-76). After a 
period of literary torpor, which lasted nearly two cen- 
turies, King Vallabha Deva, better known by his as- 
sumed name, Ativirarama Paindiyan (second half of 
the 16th century), endeavored to revive the love of 
poetry by compusitions of his own, the most eel 
of which are the Neididam, a somewhat extravagant 
imitation of Sri Harsha’s Sanskrit Naishadham, and 
the Verrivérkei, a collection of sententious maxims. 


_skrit models, have attained to any fame. An excep- 


sect. See the analysis in W. Taylor's Cutalo 
ii, p. 837-47. 


The modern period, which may be said to d 
beginning of the last century, is ushered in b 
poets, one native and the other foreign. 
philosopher of the pantheistic school, co: 
(pada!) which have a high reputation for si 
| sentiment and style; and the Itatian Jesuit. 
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(d. 1742), under the name ViramdAmuni, elaborated, on the | 
model of the Chintdmani, a religious epic Témbivani, which, 
though marred by blemishes of taste, is classed by native 
critics among the best productions of their literature. It 
treats of the history of St. Joseph, and has been printed 
at Pondicherry in three volumes, with a full analysis. Eng- 
lish influence has here, as in Bengal and elsewhere in In- | 
dia, greatly tended to create a healthier tone in literature 
both as to style and sentiment. As one of the best Tamil 
translations of English books in respect of diction and idiom 
may be mentioned the Bdlavydpdrikal, or “ Little Mer- 
chants,” published by the Vernacular Text Society, Madras, 
P. Percival’s collection of Tamil Proverbs (3d ed., 1875) 
should also be mentioned. The copper-plate grants, com- 
monly called sdsanams, and stone inscriptions in Tamil, 
many of which have been copied and translated (Archxo- 
logical Survey of Southern India, vol. iv.; R. Sewell, Lists of 
the Antiquarian Remains in the Presidency of Madras, vols. i., 
ii.), are the only authentic historical records. (See also 
Sir Walter Elliot’s contribution to the International Numis- 
mata Orientalia, vol. iii. pt. 2.) As early as the time of the 
Chinese traveller Hwen Tsang, books were written in 
southern India on talipot leaves, and Albiruni mentions 
this custom as quite prevalent in his time (1931). It has 
not died out even at the present day, though paper im- 
ported from Portugal has, during the last three centuries, 
occasionally been used. Madras is now the largest deposi- 
tory of Tamil palm-leaf MSS., which have been described 
in Wilson’s Catalogue of the Mackenzie Collection (Calcutta, 
1828, 2 vols.), W. Taylor’s Catalogue (Madras, 1857, 3 vols.), 
and Condaswamy Iyer’s Catalogue (vol. i., Madras, 1861). 
The art of printing, however, which was introduced in 
southern India at an early date, while it has tended to the 
preservation of many valuable productions of the ancient 
literature, has also been the means of perpetuating and 
circulating a deal of literary rubbish and lasciviousness 
which would much better have remained in the compara- 
tively safe obscurity of manuscript. Dr. Burnell hasa note 
in his Elements of South Indian Paleography (2d ed., p. 44), 
from which it appears that in 1578 Tamil types were cut by 
Father Joao de Faria, and that a hundred years later a 
‘Tamil and Portuguese dictionary was published at Amba- 
lakkidu. At present the number of Tamil books (inclu- 
sive of newspapers) printed annually far exceeds that of the 
other Dravidian vernaculars put together. The earliest 
Tamil version of the New Testament was commenced by | 
the Dutch in Ceylon in 1688; Fabricius’s translation ap- 
peared at Tranquebar in 1715. Since then many new 
translations of the whole Bible have been printed, and 
some of them have passed through several editions. The 
German missionary B. Ziegenbalg was the first to make 
the study of Tamil possible in Europe by the publication 
of his Grammatica Damulica, which appeared at Halle in 
1716. Some time later the Jesuit father Beschi devoted 
much time and labor to the composition of grammars both of 
the vulgar and the poetical dialects. The former is treated | 
in his Grammatica Latino-Tamulica, which was written in 
1728, but was not printed till eleven years later (Tranque- 
‘bar, 1739). It was twice reprinted, and two English trans- | 
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C, E. Gover, Folk-Songs of Southern India, Madras, 1871; Bishop 
Caldwell’s Comparative Grammar of the Dravidian Languages, 2d 
ed., London, 1875; Graul’s Reise nach Ostindien, vols. iv. and vy, : 
the quarterly List of Books registered in the Madras presidency : 
| [Dr. Maclean’s] Manual of the Administration of the Madras Prési- 
dency, Vols. i, and ii., Madras, 1885, folio; and F. Miller, Grundriss 
der Sprachwissenschaft, Vienna, 1884, iii. i, 162-246. (R. R.) 
TAMWORTH, a municipal borough and market- 
town of England, on the borders of Staffordshire and 
Warwickshire, chiefly in the former, is situated at the 
junction of the Tame with the Anker, and on branches 
of the London and North-Western and Midland 
Railway lines, 7 miles southeast of Lichfield, 20 
northwest of Coventry, and 110 northwest of London. 
The castle, situated on a height above the Anker near 
its Junction with the Tame, is now chiefly of the Ja- 
cobean period, but is enclosed by massive ancient walls. 
lt was ‘long the residence of the Saxon kings, and, 
after being bestowed on the Marmions by William the 
Conqueror, remained for many years an important 
fortress. Through the female line of the Marmions it 
has descended to the Marquis Townshend. Formerly 
the town was surrounded by a ditch called the King’s 
Dyke, of which some trace still remains. The church 
of St. Editha, originally founded in the 8th century, 
was rebuilt, after being burned by the Danes, by Edgar, 
who made it collegiate, but the present building in 
the Decorated style was erected after a fire in the 14th 
century. Since 1870 it has been undergoing restora- 
tion at a cost of £10,000 [$48,600]. The free grammar 
school, refounded by Edward VI., was rebuilt in 1677, 
and again in 1867-68, at a cost of £3000 [$14,580]. 
The other public buildings are the swimming bath and 
boys’ institute (1885), the town-hall (1701), and the 
arcade, formerly used as a covered market, but recently 
obtained by the Salvation Army. The charities include 
Guy’s almshouses, endowed in 1678 by Thomas Guy, 
founder of Guy’s Hospital, London, and the cottage 
hospital with twenty-one beds. Waterworks have 
recently been erected at a cost of over £25,000 [$121,- 
pues On the ‘‘moors’’ burgesses have rights for 
cattle. Coal, fireclay, and blue and red brick clay are 
dug in the neighborhood; and there are also market 
gardens. The town possesses a clothing factory, paper- 
mills, and manufactories of small wares.. The popula- 
tion of the municipal borough (area 200 acres), in 1871 
was 4589, and in 1881 it was 4891,—that of the par- 


liamentary borough (area 11,602 acres) in the same 
years being 11,493 and 14,101. 


I ( Tamworth ceased to 
be a parliamentary borough in 1885. 


Tamworth is situated near the old Roman Watling Street, 
and occupies the site of a fort which, from the beginning 


lations have been published (1831, 1848). His Sen-Tamil | 
Grammar, accessible since 1822 in an English translation | 
by Dr. Babington, was printed from his own MS. (Clavis 
Jumaniorum litterarum sublimioris Tamulici idiomatis) at Tran- | 
«qjuebar in 1878. This work is especially valuable, as the | 
greater portion of it consists of a learned and exhaustive | 
treatise on Tamil prosody and rhetoric. (See, on his other 
works, Graul’s Reise, vol. iv. p. 327.) There are also gram- 
mars by Anderson, Rhenius, Graul (in vol. ii. of his Biblio- 
theca Tamulica, Leipsie, 1855), Lazarus, (Madras, 1878), Pope | 
(4th edition in three parts, London, 1883-5), and Grammaire | 
Frangaise-Tamoule, by the Abbé Dupuis, Pondicherri, 1863. 
‘The last two are by far the best. The India Office library | 
sone ot a MS. dictionary and grammar “ par le Réy. Pére. 

minique” (Pondicherri, 1843), and a copy of a MS. Ta- | 
mil-Latin dictionary by the celebrated missionary, Schwarz, 
in which 9000 words are explained. About the like num- 
ber of words are given in the dictionary of Fabricius and 
Breithaupt (Madras, 1779 and 1809). Rottler’s dictionary, 
the publication of which was commenced in 1834, is a far | 
more ambitious work. But neither it nor Winslow’s (1862 
come up to thestandard of Tamil scholarship ; the Diction- 
naire Frangais, which appeared at Pondicherri in 2 


vols. (1855-62), is superior to both, just as the Dictionarium 
Latino-Gallico-TVamulicum (ibid., 1846), excels the various 
on ecg dictionaries which have been published at 


9 —— following works of reference: A. T. Mondiére 
in Dictionnaire des Sciences Ant; ologiques, 8.0. 
Tamil Plutarch, Jaffna, 1859; J. 


ns”; 8. C, Chitty, The 
Classified Catalogue of Tamil Printed Books, Madras, 1865; 
VoL. XXIII.—1162 


of the 8th century, was the chief royal residence in Mercia. 
The town, after being burnt by the Danes, was rebuilt and 
fortified by Ethelfleda, daughter of Alfred the Great. From 
the reign of Edward the Martyr to that of William Rufus 
it was a royal mint, and some of the coins struck at Tam- 
worth are still in existence. The town was incorporated in 
the 3d year of Elizabeth, from whom it obtained the grant 
of a fair and the confirmation of various privileges bestowed 
by Edward III. The Elizabethan charter was superseded 
by one conferred by Charles II., which continued to be the 
governing charter of the town till the passing of the Muni- 
cipal Act. The town, with occasional intermissions, re- 


‘turned members to parliament from the reign of Henry I. 


till 1885. Among its more distinguished representatives 
have been Thomas Guy and Sir Robert Peel. | 


TANAGER, a word adapted from the quasi-Latin 
Tanagra of Linnzeus, which again is an adaptation, 

erhaps with a classical allusion, of 7ngara, used by 

risson and Buffon, and said by Maregrave (/ist. 
Rer. Nat. Brasilice, p. 214) to be the Brazilian name 
of certain birds rally in that country. From them it 
has since been extended to a great many others eat d 
belonging to the southern portion of the New World, 
now recognized by ornithologists as forming a distinct 
Family of Ose‘nes, and usually considered to be allied 
tothe Fringillide (cf. Fincu, vol. ix. p. 167); but, 
as may be inferred from Prof. Parker's remarks in the 
Zoological Transactions (x. pp. 252, 253 and 267), the 

Tanagride are a ** feebler’’ form, and thereby bear 
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out the opinion based on the examination of many 
types both of Birds and Mammals as to the lower 


whole (cf. Brrps, vol. ili. p. 644}. 
The Tanagers are a group in which Mr. Sclater has for 
many years interested himself, and his latest treatment of 


49-307). Therein he admits the existence of 375 species, 
which he arranges in 59 genera, forming six Subfamilies, 
Procniatine, Euphoniine, Tanagrine, Lamprotine, Phenico- 
philine, and Pityline. These are of very unequal extent, 
for, while the first of them consists of but a single species, 
Procnias tersa,—the position of which may be for several 
reasons still open to doubt,—the third includes more than 
200. Nearly all are birds of small size, the largest barely 
exceeding a Song-Thrush. Most of them are remarkable 
for their gaudy coloring, and this is especially thé case in 
those forming the genus called by Mr. Sclater, as by most 
other authors, Calliste,a term inadmissible through pre- 
occupation, to which the name of Tanagraof right seems to 
belong, while that which he names Tanagra should probably 
be known as Thraupis. 
fined to the Neotropical Region, and there are several forms 
peculiar to the Antilles; but not a tenth of the species 
reach even southern Mexico, and not a dozen appear in the 
northern part of that country. Of the genus Pyranga, 
which has the most northern range of all, three if not four 
species are common summer immigrants to some part or 
other of the United States, and two of them, P. rubra and 
P. xstiva,—there known respectively as the Scarlet Tanager 
and the Summer Redbird,—reach even the Dominion of 
Canada, visiting as well, though accidentally, Bermuda. 
P. xstiva has a western representative, P. cooperi, which by 
some authors is not recognized as a distinct species. ‘The 
males of all these are clad in glowing red, P. rubra having, 
however, the wings and tail black. The remaining species, 
P. ludoviciana, the males of which are mostly yellow and 
black, with the head only red, does not appear eastward of 
the Missouri plains, and has not so northerly a range. 
Another species, P. hepatica, has just shown itself within 
the limits of the United States. In all these the females 
are plainly attired; but generally among the Tanagers, 
however bright may be their coloration, both sexes are 
nearly alike in plumage. Little has been recorded of the 
habits of the species of Central or South America, but those 
of the north have been as closely observed as the rather 
retiring nature of the birds renders possible, and it is 
known that insects, especially in the larval condition, and 
berries afford the greater part of their food. They have a 
pleasing song, and build a shallow nest, in which the eggs, 
generally 3 in number and of a greenish-blue marked with 
brown and purple, are laid. 


On awhole the Tunagride may perhaps be con- 
sidered to hold the same relation to the Fringillide as 
the Jcteride do to the Sturnide and the Mniotiltide 
to the Sylviide or Turdide, in each case the purely 
New-World Family being the ‘‘ feebler’’ type. 


(A. N.) 
TANCRED (d. 1112), son of the marquis Odo the 
Good and Emma the sister of Robert Guiscard, one of 
the most famous heroes of the first crusade. See 
CRUSADES, vol. vi. p. 549 sq. 
TANCRED, one of the last Norman kings of Sicily, 
reigned 1189-1194. See Stcity, vol. xxii. p. 31. 
ANGANYIKA, a lake in East Central Africa, 
called Msaga (** tempestuous’’) by the Wakawendi 
and Kimana by the Warungu. The meaning of the 
name Tanganyika is, according to Cameron, nothing 
more than “‘the mixing place.’’ It is the longest 
freshwater lake in the world, being about 75 miles 
longer than Lake Michigan. Although the Arabs had 
long known of the existence of the lake, the first 
Europeans who discovered it were Speke and Burton 
in 1858. It has since been visited by Livingstone, 
Cameron, Stanley, Thomson, and Hore, who have all 
added to our knowledge of it. Tanganyika, which is 
situated some 600 miles as the crow flies from the east 
coast of Africa, extends from 3°-16 8. lat. to 8° 48” S. 
lat., and lies between 29° 10’ E. long. and 32° 30’ KE. 
long. Its length is 420 miles, and its breadth varies 
from 10 to 50 miles. Its area is 12,650 square miles, 
and its altitude may be taken as 2700 feet above sea- 
level (Cameron 2710; Stanley, 2770; Hore, 2750; 


Le teen rank of the Neotropical Fauna as a} 
e 


The whole Family is almost con- | 
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Popelin, 2665). It has a coast-line of 900 miles in 
extent. Its greatest depth has not yet been deter- 
mined, but Hore states that a _168-fathom rope often 
failed to reach the bottom. Tanganyika may be de- 
scribed as an enormous crevasse. ft is bordered on all 
sides by hills and mountains, some of which rise to 


them is contained in the British Museum Catalogue (xi. pp. | from 5000 to 10,000 feet above its waters. The scenery 


/is marked by exceptional grandeur, and is well caleu- 


lated to impress the traveller. Burton says : 


“Tt filled us with admiration, with wonder, and delight. 
Beyond the short foreground of rugged and precipitous 
hill-fold, down which the footpath painfully zigzags, a 
narrow plot of emerald green shelves gently towards a 
ribbon of glistening yellow sand, here bordered by sedgy 
rushes, there clear and cleanly cut by the breaking wavelets. 
Farther in front stretches an expanse of the lightest, 
softest blue, from 30 to 35 miles in breadth, and sprinkled 
by the east wind with crescents of snowy foam. It is 
bounded on the other side by tall and broken walls of 
purple hill, flecked and capped with pearly mist, or stand- 
ing sharply pencilled against the azure sky. To the south 
lie high bluff headlands and capes; and as the eye dilates 
it fails on little outlying islets, speckling a sea horizon. 
Villages, cultivated lands, the frequent canoes of the fisher- 
men, give a something of life, of variety, of movement to 
the scenery.” 


Tanganyika is fed by numerous rivers and streamlets 
which flow from the surrounding hills, the yearly rain- 
fall being about 27 inches, but the rainy seasons vary 
extremely in different years, altering the surface area 
of the lake accordingly. Hore found that between 
March, 1879, and August, 1880, the waters had fallen 10 
feet 43 inches, as marked by a water-gauge he had 
erected at Ujiji, and he also saw evident signs of the 
receding of the waters all round the shores of the lake 
—hbelts of dead timber and bleached rock. Some 120 
rivers and streams flow into the lake; the most im- 
portant river is the Malagarasi, near Ujiji. Just below 
the rapids its width is 500 feet, and the average depth 
5 feet. For many years Tanganyika was a riddle to 
African explorers,—Livingstone, Baker, and others 
believing that it belonged tothe Nile system, and that 
it was connected with the Albert Nyanza. That this 
theory is incorrect was proved when Livingstone and 
Stanley explored the north end of the lake in November, 
1871, finding no outlet. It was Cameron, in March, 
1874, who first solved the riddle, and found that the 
outlet of Tanganyika was the river Lukuga, at about 
the centre of the western shore of the lake, 5° 52’ 4577 
S. lat. In 1876 this outlet was visited by Stanley who 
found that there was no apparent outflow, and doubt 
was thrown upon Cameron’s observations, which, how- 
ever, have been proved to be correct by Hore, who in 
1880 found a strong current setting unequivoeally out 
of the lake. Not only so, but he obtained good views 
of the river, which gradually widens soon after the 
rapids near the lake are passed. He followed the river 
to 5° 5078. lat., and, from an altitude of 1100 feet 
above the river, he saw it flowing far away to the 
westward. The question is therefore settled that Lake 
Tanganyika belongs to the Congo system, but it is 
only an occasional tributary to that mighty river, its 
contribution depending upon the rainfall. The lake is 
subject to frequent storms, especially from the 8.8. FE. 
and S.W., lasting sometimes for two or three da: 
and leaving a heavy swell, which proves a great hin- 
drance to navigation. Hore says: “I have never 
witnessed such wondrous cloud-scenery and m ¢ 
effects of thunder and lightning as on : 
yika.”’ 


The shores and water of the lake abound in anin 
—crocodiles, the hippopotamus, otters, and many } 
fish being found in its waters, Flocks of waterfow! 
in the river mouths: gulls, divers, herons, k 
eagles, fish-hawks, and black ibis are very num: 
shores are very fertile,—rice, manioc, kaffre corn, | 
of. ground-nuts, maize, uleysi, pumpkins, sw 
sugar-cane, castor-oil tree, tamarind, cotton, 
cucumber growing luxuriantly, The oil 
Ujiji, Urundi, and at the south end of the la 
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near the Malagarasi river, the screw palm in Uguha, and the 
raphra in several localities. The tzetse fly is found on the 
shores of the lake from Ujiji round the southern end as far 
as Ubwari on the west coast. Amongst the useful timber 


trees may be noticed the gigantic mbule, the mininga, | ‘" ; : 
| given by Uhland in his Alte hoch- und niederdeutsche 


lignum vite, and ebony. The people inhabiting the coun- 
tries on the borders of the lake form ten distinet tribes, 
with separate national peculiarities and customs, They 
live in well-organized villages, in which considerable social 
order is maintained, They have also learnt, to some ex- 
tent/at any rate, to utilize the products of their country ; they 
work their own iron and copper ; salt is prepared for barter ; 
palm oil is collected; and in some places there are large 
pottery works. Their fishing industry is extensive, and 
dried fish is exported ; boatbuilding is carried on to a small 
extent; cotton cloth is manufactured at several places, and 
at others the famous grass or palm-fibre cloth ; whilst the 
dairy farms of Uhha export packages of butter. There are 
several London Missionary Society stations on Lake Tan- 
ganyika, also one belonging to the Roman Catholics; and a 
station of the African International Association is situated 
at Karema. Ujiji,an Arab town of some importance, stands 
on the eastern shore of the lake. 


TANGIERS, or Tanater (Zanja), a seaport of 
Moroceo and capital of a pashalik, on the Strait of 
Gibraltar, about 14 miles to the east of Cape Spartel, 
stands on two eminences at the northwest extremity 
of a spacious bay. The town has a fine appearance 
from the sea, rising gradually in the form of an am- 
phitheatre, and defended by walls and a castle. The 
streets, which are unpaved, are very narrow and 
crooked, and the houses, except those occupied by 
foreign ambassadors or consuls and a few others, are 
mean. The main thoroughfare is that which leads from 
the Bab-al-Marsa (Gate of the Port) to the Bab-al-Sok 
(Gate of the Market Place) ; the sok presents a lively 
spectacle, especially on Sundays and Thursdays. The 
manufactures of Tangiers are of little importance, 
consisting chiefly of coarse woollen cloth, mats, and 
pottery ; tanning is also carried on, but the leather, 
though much esteemed in Europe, is inferior to that 
made in other parts of Morocco. The harbor is a 
mere roadstead, but it is the best Morocco possesses, 
and affords good anchorage and shelter to the largest 
vessels, except during the prevalence of strong winds 
from the northwest or east. Tangiers has a large 
trade with Gibraltar. The climate is temperate and 
healthy, but the inhabitants often suffer much in 
summer from deficiency of water-supply. Tangiers, 
which is the residence of all the foreign ministers and 
consuls to the court of Morocco, has a population esti- 
mated at about 20,000 of whom some 400 are Euro- 
peans. 

The Roman Tingis, which stood in the immediate vicinity 
of the site of Tangiers, boasted of great antiquity ; under 
Augustus it became a free city, and Claudius made it a 
Roman colony and capital of Tingitana. It was held 
successively by Vandals, Byzantines, and Arabs, and fell 
into the hands of the Portuguese towards the end of the 
15th century. In 1662 it was made part of the dowry of 
Catherine of Braganza on her marriage with Charles II. of 
England; the English defended it in 1680, but, on account 
of its expense, dismantled it in 1684 and abandoned it to 
the Moors, who fortified it anew. It was bombarded by a 
Spanish fleet in 1790 and by the French in 1844. 


TANHAUSER, or TANNHAusER, the subject of 
one of the most famous of old German legends, is 
represented as a knight who after many wanderings 
comes to the Venusberg. He enters the cave where 

the Lady Venus holds her court, and abandons him- 
self to a life of sensual pleasure. By and by he is 
overcome by remorse, and invoking the aid of the 
Virgin Mary, he obtains permission to return for a 
while to the outer world. He then goes as a pilgrim 
to Rome, and entreats Pope Urban to secure for him 
the forgiveness of his sins. The pope, who happens 
~ to have a rod in his hand, says it is as impossible for 
' him to be pardoned as for the rod to blossom. Tan- 
_ hiiuser therefore departs in despair, and returns to the 
Venus. In three days the rod begins to put 
green leaves, and the pope sends messengers in 
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all directions in search of the penitent; but he is never 
seen again. This legend was at one time known in 
every part of Germany, and as late as 1830 it survived 
in a popular song at Kntlibuch, a version of which was 


Volkslieder. It can be traced back to the 14th century, 
but in its original form seems to have belonged to the 
period of Teutonic paganism. According to some 
legends, the Venusberg is the Hoselberg or Hérselberg, 
a hill near Hisenach associated with the Teutonic 
goddess of the nether world, who was known by 
Various names, such as Hulda, Hilda, and Hel. To 
this goddess the name of Venus appears to have been 
transferred. Among the attendants of Hulda was the 
faithful Kckhart, and in the preface to the Heldenbuch 
he is said to sit before the Venusberg, and to warn 
passers-by of the dangers to which they may be ex- 
poet if they linger in the neighborhood. The legend 
1as been mi Ree by several modern German poets, 
and forms the subject of one of Wagner's operas. 

In the 13th century, contemporary with Pope Urban 
IV., there was a German knight called Tanhiiuser, 
who was well known as a minnesinger at the court of 
Frederick ITI., duke of Austria. After Duke Fred- 
erick’s death Tanhiiuser was received at the court of 
Otho IT., duke of Bavaria ; but, being of a restless 
disposition, and having wasted his fortune, he spent 
much time in wandering about Germany. He also 
went as a crusader to the Holy Land. His poems 
(printed in the second part of the Minnesinger, edited 
by Von der Hagen) are fresh, lively, and graceful, but 
lack the ideal tone which marks the writings of the 
earlier minnesinger. He was much esteemed by the 
meistersinger, and it is possible that the story of his 
adventurous life may have been connected with the 
old legend about the Venusberg. 

See Kornmann, Mons Veneris (1614), and Grasse, Die Sage 
vom Ritter Tanhiuser, and Der Tanhduser und Ewige Jude ; 
ree Zander, Die Tanhdiuser Sage und der Minnesinger Tan- 

auser, 


TANJORE, a district of British India, in the Ma- 
dras presidency, lying between 9° 50’ and 11° 257 N. lat. 
and between 78° 55’ and 79°55’ E. long., with an area 
of 3654 square miles. It formsa portion of the Southern 
Carnatic, and is bounded on the N. by the river 
Coleroon, which separates it from Trichinopoly and 
South Arcot districts, on the E. and S.E. by the Bay 
of Bengal, on the S.W. by Madura district, and on the 
W. by Madurd and Trichinopoly and Pudukotta state. 
Tanjore is known as the garden of Southern India. 
It is well watered by an elaborate system of dams, 
cuts, and canals in connection with the rivers Cauvery 
and Coleroon, and the soil is exceedingly productive. 
The delta of the Cauvery occupies the flat northern 
part, which is highly cultivated with rice, dotted over 
with groves of cocoa-nut trees, and densely populated. 
Tanjore is a land of temples, many of them being of 
very early date. The great temple of Tanjore city is 
said to be the finest in India; it is of the 11th century, 
and remains in excellent preservation to the present 
day. The district has a coast-line of 140 miles, but 
communication with shipping is unsafe, owing to a 
heavy surf which breaks incessantly on the shore. The 
rainfall, as elsewhere 6n the Coromandel coast, varies 
considerably from year to year; the mean annual fall, 
as observed at ten stations for four years, was 47.14 
inches. Tanjore is amply provided with means of 
communication. It is traversed by two branches of 
the South Indian Railway. ¥ 

The census of 1881 returned the population of the district 
at 2,130,383 (males 1,026,528, females 1,103,855), of whom 
1,939,421 were Hindus, 112,058 Mohammedans, and 78,258 
Christians. Tanjore is tlfe first district in which Protestant 
missions began, and now it is second only to Tinnevelly in 
the number of its Christian missions. These establishments 
were taken over in 1826 by the Society for the Propagation 
of the Gospel, which subsequently founded missions in 
several parts of the district. The total number of native 


is likely to be enduring. 


52 


Protestants belonging to the various societies in 1881 was 
8255. 
first half of the 17th century, and the number of native 
Roman Catholics in 1881 was 67,745. Five towns have popu- 
lations exceeding 10,000, viz., Tanjore (see below), Negapa- 
tam 53,855, Combaconum 50,098, Mayavaram 23,044, and 
Munnargudi 19,409. 


Of the total area of the district, reckoned at 2,392,117 | 
acres, 1,468,500 were returned in 1884-85 as cultivated, and | 


149,228 as available for cultivation, while forests covered 21,- | 
422 acres. Rice is the staple crop, and is raised almost en- | 
tirely by artificial irrigation; green crops are common; 
plantain and betel-vine gardens abound in the delta, where | 
sugar-cane and tobacco are also cultivated. The chief manu- 
factures are metal wares, silk cloths, carpets, and pith-work. 
Imports consist chiefly of cotton piece goods, twist and | 
yarn, metals, timber, and betel nuts. Rice is by far the 
most important article of export alike by sea and land. 
The gross revenue in 1884-85 was £549,932 [$2,672,912.52], 
the land yielding £389,755 [$1,894,209.30]. 

The modern history of Tanjore commences with its 
occupation by the Mahrattas in 1678 under Venkaji, the 
brother of Sivaji the Great. The British first came into con- 
tact with Tanjore by their expedition in 1749 with a view 
to the restoration of a deposed raja. In this they failed, 
and a subsequent expedition was bought off. The Mahrat- 
tas practically held Tanjore until 1799. In October of that 
year it was ceded to the East India Company in absolute 
sovereignty by Raja Sharabhoji, pupil of the missionary 
Schwartz, the company engaging to pay the r4j4 of Tanjore 
one-fifth of the net revenue of the territory which was 
transferred to them, with a further sum of £35,000 [$170,100]. 
Rajd Sharabhoji retained only the capital and a small tract 
of country around. He died in 1833, and was succeeded by 
his son Sivaji, on whose death in 1855 without an heir the 
house became extinct, the rights and privileges appertain- 
ing to it ceased, and Tanjore became British territory. 


TANJORE, capital and administrative headquarters 
of the above district, is situated in 10° 47’ N. lat. and 
79° 10’ 24’” KH. long. As the last capital of the an- 
cient Hindu dynasty of the Cholas, and in all ages 
one of the chief political, literary, and religious centres 
of the south, the city is full of interesting associations. 
Its monuments of Indian art and early civilization are 
of the first importance. Besides its great temple, the 
city is famed for its artistic manufactures, including 
silk carpets, jewellery repoussé work, copper wares, ete. 
It contained a population in 1881 of 54,745 (26,272 
males and 28,473 females). The South Indian Rail- 
way connects Tanjore with Negapatam, its seaport on 
the east, and Trichinopoly on the west. 

TANNAHILL, Roperr (1774-1810), one of the 
most popular of the successors of Burns in song- 
writing, was a weaver in Paisley, where he was born 
in 1774. He was apprenticed to his father’s trade at 
the age of twelve, in the year of the first publication 
of the poems of Burns, which quickened the poetic 
ambition of so many Scottish youths in humble life. 
The young apprentice studied and composed poetry as 
he drove the shuttle to and fro, with shelf and ink- 
bottle rigged up on his loom-post. Apart from his 
poetry, he had little variety in his life. He was shy 
and reserved, of small and delicate physique, and took 
little part in the vigorous social lifeof the town be- 
yond sitting and smoking at a club of local worthies, 
and oeecasionally writing humorous verses for their 
amusement. He had apparently but one love affair, 
the heroine of which was the original of ‘‘ Jessie, the 
Flower of Dunblane.’’ He bade her farewell in in- 
dignant rhymes after three years’ courtship. The 


Roman Catholic missions in Tanjore date from the | 


steady routine of his trade was broken only by occa- 
sional excursions to Glasgow and the land of Burns, 
and a year’s trial of work at Bolton. He began in 
1805 to contribute verses to Glasgow and Paisley 
periodicals, and published an edition of his poems by 
subscription in 1807. Three years later the life of the 
quiet, gentle, diffident, and despondent poet was 
brought by his own act to a tragic end. Tannahill’s 
claims to remembrance rest upon half a dozen songs, 
full of an exqusite feeling for nature, and so happily 
wedded to music that their wide popularity in Scotland 
‘**Loudon’s Bonnie Woods 
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and Braes,”’ ‘‘ Jessie, the Flower of Dunblane,” and 
‘*Gloomy Winter’s Noo Awa”’ are the best of them. 
Tannahill’s centenary was celebrated with great honor at 


Paisley in 1874; and, in an edition by Mr. David Semple, 
published in 1876, there is an exhaustive and minutely 


| learned account of all that has been preserved concerning 


the poet, his ancestry, and the occasions of his various 
poems. 


TANNIN, a generic name for a class of vegetable 
substances which, as the name indicates, are all avail- 
able for tanning, meaning the conversion of animal 
hide into leather. Tannin is widely diffused through- 
out the vegetable kingdom. An enumeration of the 
principal materials which form the commercial sources 
of the substance will be found under LeaTHeER, vol. 
xiv. p. 381, and in various special articles referred to 
from that heading. 

Our chemical knowledge on the subject is very 
limited ; and as long as we know no better, each of 
the various tanning materials must be viewed as con- 
taining a ‘‘tannin”’ of its own kind! Only a few 
have as yet been obtained in a state approximating 
chemical purity. The following characters are common 
to them all : 


(1) All are colorless or little-colored non-volatile solids, 
soluble in water and in alcohol; the solution has an as- 
tringent taste. 

(2) They color blue litmus paper feebly red, yet all unite 
with the alkalies into soluble salts; the solutions of these 
eagerly absorb oxygen from the air, with formation of 
dark-colored products. l 

(3) They form insoluble salts with the oxides of lead, 
zine, copper, producible by addition of solution of the tannin 
to one of the respective acetate. 

(4). They form very dark-colored (green or blue) com- 
pounds with ferric oxide, conveniently producible by addi- 
tion of the tannin to ferric or ferroso-ferric acetate. Ordinary 
old-fashioned black (gall-nut}) ink may be quoted as an 
illustration. 

(5) Tannin solutions precipitate gelatine as an insoluble 
compound, generally assumed to be chemically similar to 
the substance of leather. 

(6) If a piece of raw hide be placed in a solution of any 
tannin itimbibes the later with formation of LEATHER 


Vi)- 
cy Aqueous tannin-solutions, if mixed with dilute sul- 
phuric acid, are readily oxidized by solution of permanga- 
nate of potash, which, being reduced to manganous salt, loses 
its intense violet color. 

Upon the last two propositions Lowenthal has based a con- 
venient method for the assaying of tannin materials. A 
known weight of the substance to be analyzed (say sumach) 
is extracted with water, and the extract diluted toa known 
volume. An aliquot part of the extract is then mixed with 
a certain proportion of a standard solution of indigo-car- 
min and of sulphuric acid, and after a large dilution with 
water, standard permanganate is dropped in from a burette 
(graduated glass tube) until the color of the indigo is com- 
pletely discharged. After deducting the volume of reagent 
which would have been taken up by the indigo alone, the 
rest is put down as corresponding to the “permanganate 
reducers generally.” Another measured volume of the ex- 
tract is then poured over a suflicient weight of dry shay- 
ings of raw hide, after having been suitably diluted, and 
the whole is allowed to stand until the tannin has all 
passed into the hide. The liquid is then filtered, and a 
measured volume, corresponding to exactly the quantity of 
extract used for the assay, tested with permanganate. e 
volume of reagent used this time is deducted from that used 
in the assay as a correction. From the net permang 
the weight of pure gallotannic acid which it would oxidize 
is calculated on the basis of standard experimé and 
from this weight the “percentage of tannin” is di 
The method is purely empirical, and the results a1 
value unless obtained according to a rigorously prese 
mode of procedure. Of individual tannins that of the gal 
nuts, known as gallotanic acid, is best known. For its prep- 
aration (according to Pélouze) powdered gall-nuts are 
placed in an apparatus for extraction “ by dis by”? 
and in itsoaked in a mixtare of 9 parts of ether 
of water for twenty-four hours. The liquid is t 
lowed to drain off, and the residue washed ¥ 
ether. The liquid on standing separates into ty 


, 
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a lower heavy layer, which contains the tannin, and an 
upper more purely ethereal layer, which contains gallic acid 
and other impurities. The lower layer is drawn off, washed 
once or twice with ether, and then evaporated to dryness 
at a gentle heat; the tannin remains as a porous friable 
mass of a slightly grayish-yellow color. This is the tannin 
of the pharmaceutist. 

Such tannin is not by any means an absolutely unitary 
substance. Its solution, if allowed to stand tn the presence 
of aferment which is naturally present in gall-nut extract, 
or more readily if boiled with sulphuric acid, yields a large 
proportion of gallic acid, which is easily obtained in pure 
crystals. According to Strecker, glucose is formed at the 
same time, whence he viewed tannin as a glucoside (see 
SuGAR). But this is now recognized as a mistake, since 
Hugo Schiff showed that pure tannin is only digallie acid, 


Cy4 Hip O09 = 2C7H60s (gallic acid) minus 1H20. Pure tannin, | 


according to Schiff, can be obtained by dehydrating pure 
gallic acid by means of chloride of acetyl. The tannin of 
the Chinese gail-nuts seems to be identical with gallotannic 
acid. 

Quercitannic Acid.—The tannin of oak bark is certainly 


different from gallotannic acid, because it yields no gallic | 
Etti (Jahresb. iiber die | 


acid when boiled with dilute vitriol. 
Fortschr. der Chemie for 1880, p. 898) prepares it by extract- 
ing the powdered bark with dilute alcohol at a gentle heat, 
adding ordinary ether to the alcoholic extract,and shaking 
out the tannin with acetic ether. The acetic ether extract 
is distilled to recover the solvent, the residue filtered, and 
the filtrate evaporated to dryness to obtain the pure (?) tan- 
nin as a reddish-white powder of the composition C)7Hig0¢. 
At 130-140° C. it loses water and forms phlobaphen, C,H. 
Oy7, a brown solid insoluble in water but soluble in solution 
of the tannin. Quercitanic acid forms quite a series of 
such anhydrides ; Cy,H3 9917; CgyHosOr1e ; CasH26O15 3 C34Hoy 
Oy. Some, if not all, of these are contained in aqueous 
oak-bark extract, and they play an important part in 
its application for tanning. According to Etti, quercitan- 
nic acid is a tri-methyl substitution-product of digallic 
acid, C,,H,909 minus 3H. plus 3CH3 = Ci7HigOg. 


Besides these two tannins, those of coffee and cachou are 
the only ones which have been obtained in a relatively 
definite form. 


TANNING. See LEATHER. 

TANTALUM. Arare element closely allied to 
Niopium. See vol. xvii. p. 527. 

TANTALUS, a hero of ancient Greek myth and 
legend. He was ason of Zeus and Pluto (‘‘ Wealth ’’), 
and became the father of Pelops, Proteus, and Niobe. 
He dwelt in splendor on Mount Sipylus near Smyrna, 
and was admitted to the table of the gods themselves. 
But he abused the divine favor by revealing to man- 
kind the secrets he had learned in heaven, or by kill- 
ing his son Pelops and serving him up to the gods at 
table. Another story was that he stole nectar and 
ambrosia from heaven and gavethem tomen. Accord- 
ing to others, Pandareus stole a golden dog which 
guarded the temple of Zeus in Crete and gave it to 
Tantalus to take care of. But, when Pandareus 
demanded the dog. back, Tantalus denied that he 
had received it. Therefore Zeus turned Pandareus 
into a stone, and flung down Tantalus with Mount 
Sipylus on the top of him. The punishment of 
Tantalus in the lower world was famous. He stood 
up to his neck in water, which fled from him when 
he tried to drink of it; and over his head hung 
fruits which the wind wafted away whenever he tried 
to grasp them. From this myth is derived the Eng- 
lish word ‘‘tantalize.’’ Another story is that 
a rock hung over his head ready to fall and crush 
him. The tomb of Tantalus on Mount Sipylus was 
pointed out in antiquity, and has been in modern times 
identified by Texier with the great cairn beneath Old 
Magnesia; but Prof. I. Ramsay inclines to 
identify it with «a remarkable rock-cut tomb beside Mag- 
nesia. The story of Tantalus contains a reminiscence 
of a semi-Greek kingdom which had its seat at Sipy- 
lus, the oldest and holiest city of Lydia, and one of the 
chief birthplaces of early Greek civilization. Of this 
ancient city the remains are still visible on the northern 
slope of Mount Sipylus, and about 4 miles east of 
Magnesia. They consist of sepulchral mounds, rock-cut 
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| tombs, and a small acropolis perched on an almost in- 
accessible crag which juts out from the nearly per- 
pendicular limestone wall of Mount Sipylus. There 
was a tradition in antiquity that the city of Tantalus 
had been swallowed up in a lake on the mountain; 
but the legend may, as Prof. W. M. Ramsay thinks, 
| have been suggested by the vast ravine which yawns be- 
| neath the acropolis.’ This acropolis is too small ever to 
| have been the seat of a great empire; rather, like 
Pessinus and other great religious centres of Asia 
Minor, it may have been ‘‘ the seat of a priestly suz- 
| erainty maintained over the hiero-douloi [sacred slaves] 
of the surrounding district.’’ Connected as the city 
| was on the one hand with the sea, and on the other 
with the capital of the ancient kingdom of Phrygia 
by means of the ‘‘ royal road,’’ it was a natural meet- 
ing-place for Greek and Oriental culture. A compari- 
son of the art of Phrygia with the early art of My- 
-cenze and Olympia has fully confirmed the legend 
which connects the family of Tantalus with the Pelo- 
ponnesus. 


See PELops, PHRYG@IA, and a paper by Prof. W. M. 
Ramsay in Journal of Hellenic Studies, iii. p. 33 sq. 


TAOISM. See LAo-tszx. 

TAORMINA (Tauromenium), now an important 
village of about 3000 inhabitants, is magnificently 
situated at the edge of a precipitous cliff 900 feet high 
on the east coast of Sicily, about 32 miles from Mes- 
sina and the same from Catania. The original city 
was founded by a tribe of Siculi after the destruction 
of the neighboring city of Naxos in 403 B.c. by Diony- 
sius of Syracuse. It was built on the hill of Taurus, 
whence came the name Tavpouévov (Diod. xiv. 58). In 
358 B.C. the city was increased by the settlement of the 
exiled survivors from Naxos, which was only 3 miles 
distant; and hence Pliny (H. N., iii. 8) speaks of Naxos 
as having been the original name of Tauromenium. 
Owing to its commanding site, the city has frequently 
been the scene of important struggles. When with 
the rest of Sicily it passed into the possession of the 
Romans, it shared with two other dicilian cities the 
privileges of a ‘‘ civitas foederata.’’ During the Servile 
War (134-132 B.c.) Tauromenium was occupied by a 
body of rebel slaves, but was finally taken by the 
consul Rupilios, and the whole garrison slaughtered. 
In 36 B.c. it was one of Sextus Pompey’s chief strong- 
holds in his war with Augustus, who after his victory 
established a Roman colony there. Under the empire 
it was a flourishing city, famed for its wine (Pliny, ZZ. 
N., xiv. 6) and red mullets (Juv., v. 93). In 902 a.p. 
it was taken from the Byzantine emperor by the Sara- 
cens, who called the place Moezzia. In 1078 it was 
captured by the Normans. A large number of ancient 
remains bear witness to its former importance. Fine 
autonomous silver coins of ¢c. 300 B.0. exist with obv., 
a laureated head of Apollo, and rev. a tripod, with 
the legend TAYPOMENITAN, and a magistrate’s 
initials AI. The theatre is, next to that at Aspendus 
(Pamphylia), the best preserved in existence. It is 
Greek in plan, but the existing structure belo 
mostly to the Roman period, and is_ especially 
remarkable for the preservation of its lofty scena 
wall, and _ two large chambers which form en- 
trance-porches to the cavea. It is excavated in an 
elevated peak of rock, and commands one of the most 
magnificent views in the world, with Mount Etna in the 
distance. Remains of five piscine and a large bath, 
popularly called a naumachia, still exist, together 
with remains of the ancient city wall and that of the 
arx. 

See Serradifalco, Antichitad di Sicilia, Palermo, 1834-42, vol. 


v.; Hittorff and Zanth, Architecture Antique de la Sicile, 
Paris, 1870. 


1 Legends of submerged cities and castles are common in 
different parts of Europe. It has been suggested that they are 
confused recollections of the ancient villages built on piles in 
lakes (Wood-Martin, Lake Dwellings of Ireland, p. 28). 
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TAPACULO, the name! given in Chili to a bird 


TAPACULO—TAPE-WORMS. 


tail erect or turned towards its head, and continually 


of singular appearance,—the Pteroptochus albicollis utters various and strange notes,—some, says Mr. 
of ornithology,—and, throughout this series of articles | Darwin, are “‘like the cooing of doves, others like the 
(Birps, vol. iii. p. 644; OrntrHoLoay, vol. xviii. | bubbling of water, and many defy all similes.”” The 


p. 44, et alibi), applied in an extended sense to its 


allied forms, which are now found to constitute a| 


| ae 


Turco,’’ Hylactes megapodius, is larger, with greatly 
developed feet and claws, but is very similar in color 


small Family. Preroptochide, belonging to the Trach- | and habits. Two more species of [ylactes are known, 


Tapaculo. 


eophonous division of Pusseres, and therefore peculiar 
to South America. About 20 species, which are dis- 
posed by Mr. Sclater (/dis, 1874, pp. 189-206) in 8 
genera, are believed to belong to this group. 


The species of the Family first made known is Scytalopus 
magellanicus, originally described in 1783 by Latham (Synop- 
sis, iv. p. 464) as a Warbler. Even in 1836 Gould not un- 
naturally took it for a Wren, when establishing the genus 
to which it is now referred; but some ten years after 
Johannes Miller found that Scytalopus, together with the 
true Tapaculo, which was first described by Kittlitz in 
1830, possessed anatomical characters that removed them 
far from any position previously assigned to them, and de- 
termined their true place as above given. Inthe meanwhile 
a kindred form, Hylactes, also first described in 1830, had 
been shown by Eyton to have some very exceptional osteo- 
logical features, and these were found to be also common 
to Pteroptochus and Seytalopus. In 1860 Prof. Cabanis 
recognized the Pteroptochide as a distinct Family, but made 
it also include Menura (cf. LYRE-BIRD, vol. xv. p. 116), and 
in 1874 Mr. Sclater (ut supra) thought that Atrichia (cf. 
ScCRUB-BIRD, vol. xxi. p. 580) might belong here. It was 
Garrod in 1876 and 1877 who finally divested the Family 
of these aliens, but, until examples of some of the other 
genera have been anatomically examined, it may not be 
safe to say that they all belong to the Pteroptochide. 


The true Tapaculo (P. albicollis) has a general 


resemblance in plumage to the females of some of the | 


and bladder-worms were supposed to arise by ima 


smaller Shrikes (Zanzus), and to a cursory observer 
its skin might pass for that of one ; but its shortened 
wings and pane feet would on closer inspection at 
once reveal the difference. In life, however, its ap- 
serend must be wholly unlike, for it rarely flies, 

ops actively on the ground or among bushes, with its 


1 Of Spanish origin, it is intended as a reproof to the bird for 
the shameless way in which, by erecting its tail, it exposes its 
hinder parts. It has been sometimes misspelt ‘ Tapacolo,” as b 
Mr. Darwin, who gave (Journal of Researches, chap. xii.) a brie 
but entertaining account of the habits of this bird and its rela- 
tive, Hylactes megapodius, called by the Chilenos “ El Turco.” 


and one other of Pteroptochus, all of which are 
peculiar to Chili or Patagonia. The species of 
Scytalopus are as small as Wrens, mostly of a 
dark color, and inhabit parts of Brazil and 
Colombia, one of them occurring so far north- 
ward as Bogota. (A. N.) 
TAPESTRY. See Textires. 
TAPE-WORMS, or CrsropA, are a group 
of worms forming one of the three main diyi- 
sions of the Platyhelminthes, the other two 
being the Turbellaria (see PLANARIANS and 
NEMERTINES) and Zrematoda (see TREMA- 
topa). They have been defined as follows : 
‘Flat worms without mouth or alimentary 
canal, which typically develop by alternation of 
generations, by budding from a generally pear- 
shaped nurse, with which they remain united 
for a lengthened period as a ribbon-like colony 
or ‘strobila.’ he individual joints of the 
colony, z.e, the sexual animals or * proglottides,’ 
increase in size and maturity as they are re- 
moved farther from their origin by the inter- 
calation of new buds, but are not distinguished 
in any special way. The nurse, however, known 
by the name of the ‘head’ (scolex) is provided 
with four or two suckers, and usually with 
curved claw-like hooks. The dorsal and vent- 
ral surfaces of the head are perfectly identical, 
so that the arrangement of the hooks presents 
a strikingly radiate appearance. By means of 
this apparatus the worms fasten themselves on 
the intestinal membrane of their hosts, which 
(except in the case of the otherwise peculiar 
Archigetes) all belong to the Vertebrata. The 
nurses develop from little round six-hooked embryos 
in a more or less complicated fashion as so-called 
‘bladder-worms.’ The latter inhabit very diverse, but 
usually parenchymatous, organs of the higher and 
lower animals, and are thence passively transferred to 
the rece of their subsequent host ’’ (Leuckart, 1,2 
» 270). 
e Historical Sketch.—Certain forms of Cestodes have 
been known from time immemorial. The hydatid 
cyst is alluded to by early medical writers, and Aris- 
totle speaks of examining the tongue of pigs to 
ascertain the presence of bladder-worms. By this 
author and Hippocrates the Cestodes and other flat 
worms are spoken of as é@Apuvbe¢ wAareiat, in opposition 
to the orpoyyé2a or ‘‘ round worms”’ ; the word Tenia 
(Gr. rawia) does not occur in Greek oe but is 
first used by the Romans (Pliny, H. W., xi. 33). In 
the treatises of the Middle Ages the tape-worm fig- 
ured as Lumbricus latus, only one species being 
recognized. Helix Plater (23) separated Bothrio- 
cephalus from the other human tape-worms, and 
Andry (24) gave it the name Zénia & épine, mistaking 
the nodular generative organs for vertebrae. The 
appellation Bothriocephalus latus dates from Brem- 
ser, 1819 (25). Like other Entozoa, the tape-worms 


neous generation ; it was found, however, that an 
forms strikingly like the Lntozoa sometimes 
freely. Pallas (19), seeing that the epee of in 
worms are expelled from the animals in which they 


live, and may remain for some time un | in 
water, suggested the hypothesis that the Hntozoa 
agree with other animals in originati 1 eggs 


which can be carried from one animal to Ano 
He also supposed that they reach the liver ai 


o 
HE hte 


2 These figures refer to the bibliography, p. 61, het 
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internal organs by means of the blood-stream. Other 
authorities endeavored to explain the presence of 


Entozoa by supposing that they were transmitted | 


from parents to children. Von Siebold (26) in 1838 
discovered the six-hooked embryos of Ttenia, and 
came to the conclusion that they could only pass into 
the fully-formed animal by a kind of metamorphosis. 
The subject was fully discussed by Kschricht (27), 


who endeavored to prove that this phenomenon was | 


of common occurrence among the Hntozoa. Shortly 
afterwards appeared Steenstrup’s famous work upon 
the alternation of generations (28), which furnished a 
ready explanation of the isolated facts till then ob- 
served regarding the Cestodes. The most important 
adyances in modern times have been due to the 
introduction of helminthological experiment by 
Kiichenmeister, by means of which the demon- 
stration has been furnished that certain bladder- 
worms are the larval stages of particular tape- 
worms. ‘The first of these experiments took place 
in 1851, when Kiichenmeister fed a dog with blad- 
der-worms from the rabbit, and a cat with speci- 
mens from the mouse, and succeeded in rearing 
tape-worms in their intestines (29). Similar in- 
gesantiees on different species have been made 
by Van Beneden, Leuckart, and others. Of sys- 
tematic treatises the most important are those 
of Rudolphi (35), Diesing (20), and Van Bene- 
den (18), while Von Linstow, in addition to nu- 
merous scattered papers (30, 36), has given us an 
invaluable list of hosts with their respective para- 
sites (21). 


Anatomy. 


In considering the anatomical peculiarities of the 
Cestoda it will be convenient to describe one particular 
species and afterwards to indicate the chief differences 
presented by other members of the group. For this 
purpose Tenia saginata, Goze (T. mediocunellata, Kich- 
enmeister), may be selected as a type, as it has been 
perhaps more studied than any other, and is one of the 
species most commonly found in man; for further de- 
tails, see Sommer (31). 

Dimensions —An average specimen of this tape-worm 
(Fig. 1, A) will measure in a state of moderate con- 
traction about 500 cm., and consist of nearly 1400 seg- 
ments; of those which immediately follow the head 
more than 250 will be found within a length of 5 cm.; 
they gradually widen posteriorly, until the widest, 
which are situated about halfway down the chain, 
have a breadth of 14mm, and a length of 6 mm.; whilst 
the terminal segments measure 5 mm, in breadth by 
19 mm. in length. ; 

The head (Fig. 1, B) is spheroidal, 1.5 mm. in diam- 
eter, and bears on its lateral surface four equidistant 
suckers, which serve for the attachment of the whole 
worm. After death these are generally retracted, but 
during life they can be protruded and moved in ail 
directions. They are a special development of the 
musculature of the body-wall, the radial fibres being 
the most conspicuous. The tape-worm now being 
deseribed is abnormal, inasmuch as the front of its 
head is not provided with a circlet of hooks; these 
are well seen, however, in the other common human 
tape-worm (Tenia solium), which bears a double ring 
of them, situated around a button-shaped muscular pad 
(rostellum) which forms the apex of the head (Fig. 1, C). 
By the varying contraction of the separate parts of this 
organ the hooks may be moved in different directions, 
and when the worm is attaching itself thoy are first extended 
directly forwards, and then brought back so as to force the 
rostellum into the tissues of the host. Each hook hasa broad 
bifid base, to which the muscles are attached, supporting a 
long curved point. In Tenia saginata, to the consideration 
of which we now return, the rostellum is quite rudimentary, 
and has been described by earlier authors as a fifth sucker 
or even as a mouth ; it is interesting to note that during its 
incipient stages it bears a number of minute spines homolo- 
gous with the hooks of other species. The head contains 
furthermore the anterior portions of the nervous and ex- 
eretory systems. The latter of these consists of an annular 
vessel placed immediately below the rostellum, from which 
four canals, eaerending to the four suckers, pass back- 
wards; two of these gradually disappear, leaving two 
which pursue their course down the proglottides, in con- 


Fig. 1.—Anatomy of Tania (from Leuckart). 
saginata; X 4%. B, head of the same; x 8. C, head of 7. solium, show- 
ing the crown of hooks; < 22, D,a segment of 7. saginata, showing 
the generative organs ; ”,, nervous system; ex., longitudinal excretory 
tubes; ¢r., transverse vessel; g.p., genital papilla; cl., cloaca; ¢.p., 
cirrus pouch ; v.d., vas deferens ; tt, testes; #., vagina ; ov. ov., ovaries ; 
shg., shell gland; y.g., yolk gland; 1.s., receptaculum seminis; wt., 


uterus; 7. 4 
as above; 0.d., 0.d, oviducts ; f., fertilizing canal; x 30. F, detache 
segment of 7. saginata, showing ripe uterus; X 2. 
embryo, highly magnified. 
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nection with which they will be again alluded to, and open 
at the hinder extremity of the worm by a common pore. 
The nervous system of the Cestodes was long sought in 
vain: although some early investigators described a gan- 
glion, they were unable to give any satisfactory proof of its 
existence, this having been first furnished by Schneider. 
It seems generally to consist of a central ganglion lying 
within the head, from which two cords proceed backwards ; 
these were regarded by Sommer and Landois as part of 
the alimentary system: Niemiee (6) has recently given a 
detailed account of its structure in several different species, 


| and its relations have been discussed by Lang (7). 


The proglottides arise by a species of budding in the nar- 
row neck which immediately succeeds the head; they are 
separated from each other by grooves, which are at first so 
shallow and indistinct that it is impossible to say with 


A, Portions of Tenia 


E, the connections of the generative organs, letterin 
G, six-hooked 


certainty where the segmentation really begins. The pro- 
glottides which have attained sexual maturity are situated 
some 30-40 em. from the head, and measure 1.5 mm. in 
length by 5 mm. in breadth. The segments, like the head, 
consist of a solid mass of tissue in which the various organs 
are imbedded. Like the Trematodes, the Cestodes were 
long thought to have no body-eayity or ewlom, and hence 
were called “parenchymatous” worms. Recently, how- 
ever, a series of intercellular spaces have been described by 
Fraipont (8) as leading into the terminal excretory organs, 
and these spaces have been interpreted both by himself and 
others as the homologue of a body-cavity, although this 
opinion has not been allowed to’pass unchallenged (see Pint- 
ner, 9). The surface of the body is covered by a thin clear 
homogeneous cuticle, which, according to some authorities, 
is perforated by fine closely-set pores. The hooks which 
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have been described above, as well as the small spines and 
bristles found in certain species, are developments of this 
cuticle. This external covering cannot, according to 
Leuckart (1, p. 289), be regarded as homologous with the 
cuticle of other invertebrates, inasmuch as it is not a secre- 
tion from a special layer of subjacent cells, but is “the 
structureless limiting membrane of the connective tissue 
substance, and is comparable with the so-called basement- 
membrane found in the other flat-worms . . . between the 
muscular layer and the dermal epithelium.” It is to be 
observed, however, that this view has by no means found 
universal acceptance (see Steudener, 10), and it is a priori 
improbable, since the Cestodes (and Trematodes) would 
thus form an exception to the general rule by which all 
animals are clad with an epithelium derived from the em- 
bryonic ectoderm, The subcuticular layer is described as 
consisting of long fusiform cells (probably modified con- 
nective-tissue cells) disposed perpendicularly to the cuticle. 
It seems possible that they are in direct connection with 
the transverse muscles of the body. The matrix of the 
Cestode body consists of connective tissue, the cells com- 
posing which are seldom provided with a distinct mem- 
brane, and sometimes can only be separately distinguished 
by their nuclei. The layer of muscles (see below) separates 
this matrix into a central and a cortical portion, Dis- 
tributed in it, and especially in its cortical portion, are 
numerous calcareous corpuscles, which are generally sphe- 
roidal in form, varying up to 0.019 mm. in diameter and 
concentrically laminated; they contain a large amount 
(often 20 per cent.) of lime salts, diffused through an organic 
basis, from which the salts can be removed with efferves- 
cence by the action of acids. These corpuscles haye been 
variously interpreted by the older authors as eggs, or as 
lymph or blood corpuscles, but the only theories which 
have been seriously maintained in modern times are: (1) 
that they are skeletal (Von Siebold); (2) that they are ex- 
cretory (Claparéde, Griesbach); or (3) that they form a 
reserve store of calcareous material to be used either in 
counteracting the acid digestive juices of the host or for 
the production of egg-shells (Leuckart, 1, p. 283). 

The muscular system consists of three sets of fibres— 
longitudinal, transverse, and sagittal. The first are the 
best developed, and run down the inner part of the cortical 
layer in the form of strong bands ; the second set lie imme- 
diately below them and pass across the body in the form 
of two flat muscular plates, which converge towards each 
other as they approach the margins of the proglottis; the 
sagittal muscles run primitively straight from one flat sur- 
face of the body to the other, but their direction is much 
modified after the growth of the genital organs, bétween 
the various parts of which they lie as isolated bundles; 

' they are the weakest of all the sets. The muscular fibres 
are non-striated, and when they are fully developed no 
nucleus can be detected in them. They taper towards the 
extremities, sometimes branching dichotomously, and, as 
above mentioned, a connection has been asserted to be 
visible between them and the subcuticular cells. 

The excretory system in the proglottides consists of two 
or four longitudinal canals which lie along their two narrow 
margins (Fig. 1, D, ex.). The origin of these in the head 
has been already noted, and they pass continuously down 
the whole worm until they open into a vesicle at the pos- 
terior extremity of the terminal segment. In the hinder 


part of each proglottis they are connected by a transverse | 


vessel (Fig. 1, D, tr.), immediately above which a valve is 
formed by a duplicature of the wall, so that it is impossible 
to inject the excretory system from behind whilst fluid can 
be readily forced along it from before backwards. Fraipont 
has drawn a distinction between ascending and descending 
canals. Excretory openings have been described by various 
observers in the anterior portion of the worm, near the 
suckers (Wagener,11; Fraipont, 8; Riehm, 12), and, al- 
though their presence is denied by Pintner (9), there seems 
sufficient evidence to show that they are more generally 
present than was formerly supposed, A ramifying network 
of smaller vessels connected with the main trunks just de- 
scribed is found in the more superficial parenchyma, and this 
in its turn gives off still finer capillaries which terminate 
in ciliated funnels. According to Fraipont these open into 
the intercellular lacunee which are the representatives of 
the celom (see above), whilst Pintner maintains that the 
terminal funnels are completely closed, and are to be re- 
garded as unicellular glands. The subject, however, is one 
of extreme difficulty and demands further investigation. 
It is worthy of notice that each of the three systems of 
canals above described maintains its proper diameter 
throughout, and that no intermediate sizes can be found. 
The “ plasmatic vascular system” described by Sommer and 
Landois, and regarded by them as part of the alimentary 
system, consists partly of some of these delicate canals and 
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| partly of the two cords of the nervous system. The main 
canals open posteriorly into a pulsatile vesicle, at the end 
of the last proglottis; when, however, some of these have 
been cast off the opening may be either by a shortened 
tranverse vesicle, as Leuckart (1) maintains to be the ease 
in the present species, or by separate openings, one for each 
canal, 

The reproductive organs are serially repeated in the 
proglottides, each of which contains a complete set of male 
and female organs (Fig.1, D). The male organs may be 
discussed first. The testes (t., t.) are very numerous and 
scattered throughout the greater part of the proglottis ; 
they are round vesicles (0.15 mm. in diameter) containing 
spermatozoa, and attached like berries to the terminal 
ramifications of the vas deferens (v.d.); these gradually 
unite, forming larger and larger branches until they reach 
the main canal, which runs in a series of coils transversely 
half-way across the joint a little behind its middle, and 
ends in a common cloaca (cl.), which receives both the male 
and female organs, and is connected with the outer world 
by the porus genitalis. The outer portion of the vas has a 
thickened muscular wall, and this part of it is capable of 
extrusion and retraction, thus forming the male intromit- 
tent organ or “cirrus” (c.p.). The cuticle which lines all 
the distal portion of the vas deferens is here thin and deli- 
cate and armed with a series of minute spines, which are 
directed backwards (Lcheneibothrium). The cirrus in the 
present species is very short, but in other forms its length 
is sometimes considerable. The protrusion is effected by 
circular muscles placed around the end of the vas deferens, 
while the retraction is brought about by special longitu- 
dinal fibres, lying along the walls of the evaginable por- 
tion. 

The female organs may be most conveniently studied by 
tracing them inwards from the cloaca. The vagina (v.) 
opens immediately posterior to the vas deferens, and like 
it is lined by a continuation of the external cuticle. After 
passing about half-way across the segment it bends back- 
wards and terminates in a small cyst, the receptaculum 
seminis (Fig. 1, E, r.s.) ; this receives and stores up the male 
fertilizing elements, retaining them until the ova are ripe. 
From its posterior extremity there passes a thin-walled 
canal, wider than the vagina (f.), which serves to convey 
the spermatozoa to the ova, and hence is termed the “ fer- 
tilizing canal” (Befruchtungs-canal of German authors). 
It unites with the common oviduct, a tube formed by the 
union of the two oviducts (0.d.), and the two together pass 
backwards into a spherical glandular structure, called from 
its discoverer “‘ Mehlis’s body ” or the shell-gland (Fig. 1, D 
and E, sh.g.). Within this apparatus it receives the duct of 
the yolk-gland (y.g.), and then passes directly forwards to 
open into the uterus. The ovaries (ov.) are two in number, 
situated one on each side of the middle line of the body; 
they are fan-shaped, and consist of a system of blind 
tubules situated on a branched efferent duct. The cells of 
the ovary (primitive eggs) have a sharp contour and a large 
nucleus; the yolk-gland (y.g.) is very similar to the ovaries, 
behind and between which it is situated, but is distin- 
guished by various histological details (it is called “ ovary ” 
by Moniez). The shell-gland, formerly regarded as the 
ovary, consists of closely compressed nucleated cells, and is 
provided with small thin ducts opening into the narrow 
internal cavity of the organ. The uterus (wt.), in its early 
stage of development, is a long straight tube, lying almost 
in the longitudinal axis of the proglottis, and receiving 
posteriorly the oviduct after it emerges from the shell- 
gland (Fig. 1, E, wt.) From what has been said it will 
appear that the ova on their way down the common oviduct 
are impregnated as they pass the end of the fertilizing 
canal, and then receive in succession, first their sw of 
food-yolk and théir shell, during their sojourn in 's 
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body, after which they go forwards into the uterus, where 
they undergo the first stages of their development. The 
uterus assumes a very different shape as it becomes dis- 
con- 


tended with eggs, which are far too numerous to be 
tained in a simple straight tube ; small protuberance 
from its walls, growing rapidly and bifurcating h 
there, so as to produce the complicated branched 
ance seen in Fig. 1, F. As the uterus grows, the 
later the female, genitalia degenerate and disa) 
in the proglottides which are ready to be liberated t 
organ visible is the distended uterus. One of t 
characteristic peculiarities in the sexual system 
scribed is that there is no passage by which the rig 
can make their exit from the proglottis; these 
fore extruded only on its rupture ; a very differe 
things obtains in the genus Bothriocephalus 

Self-impregnation certainly occurs, and is pi 
rule; it is obvious that the contrary case can 
where two individuals lie side by side wit 
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host. Furthermore, the cirrus has been seen protruded into 
the vagina of the same joint, and the emission of sperm 
has been witnessed (Leuckart, 1 ; Van Beneden, 13, p. 601). 

The eggs are ovoid or spherical, and consist of the germ- 
eell (nucleus and protoplasm) with an albuminous en- 
veloping substance, which is again surrounded by a thin 
transparent skin. The shell frequently presents one or more 
appendages, probably the secretion of the shell-gland drawn 
out into threads. The structure of the egg has been best 


sists of a delicate shell containing a germ-cell with a quan- 
tity of secondary yolk ; the former divides into a “ granular” 
cell,which segments no further, and an “ embryonic” globe, 
which again divides intoa number of cells, of which three are 
larger and constitute the “albuminogenous layer,” whilst 
the remainder are smaller and form the “ embryonic mass,” 
and secrete a delicate superficial cuticle, the cell-limits 
being indistinct. In the embryonic mass from three to 
five flattened cells form a chitinogenous layer, and give 
origin to a superficial homogeneous coat, a shell of radially 
disposed chitinoid cylinders, and an internal faintly striated 
lining, whilst the remaining cells become the six-hooked 
embryo or proscolex, a superficial layer to which the hooks 
belong, and a central mass of clearer cells. When the 
proscolex is mature the original egg-shell and the albu- 
minogenous layer disappear, and only the chitinoid coats 
remain. 

The proglottides are cast off by muscular action; the 
fibres are not continuous between the successive segments, 
so that these are connected merely by soft connective tissue, 
which readily gives way ; the rupture takes place through 

| the tranverse vessel above described, and, as the hinder 
margin of the proglottis contracts forcibly when the next 
one has left it, the transverse vessel gives rise to the 
rounded vesicle which forms the termination of the ex- 
cretory system. 


Life-History and Development. 
The six-hooked embryo (Fig. 1, G) may be conveyed to 
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cles in its walls commences. At four equidistant points 
near the bottom of the invagination the suckers are de- 
veloped, and at the lowest part of the cavity the rostellum 
(and the double circlet of hooks in the armed species) is 
formed. Surrounding the head-rudiment on that surface 
which is towards the cavity of the bladder is a thin layer, 
known as the “receptacle.” This is best seen in Cysticercus 
cellulose, in which there is also a very characteristic bend 


i j is ) | or kink in the pedicle of invagination, which in most 
studied in Tenia serrata (Van Beneden, 14), where it con- 


other bladder-worms remains straight (see Fig. 2, C). The 
rudiments of the vascular system of the bladder have 
already appeared before the formation of the head, and 
now they extend into it as four longitudinal vessels, which 
become connected at the bottom of the invagination by a 
circular vessel, About this time, too, the calcareous cor- 
puscles above described make their appearance. When 
the hooks and suckers are fully formed, the head undergoes 
a process of evagination, so that what was previously a hollow 
cavity becomes a solid cylinder, and the hooks, which were 
below the suckers, come to lie above them. Mature bladder- 
worms vary in size from Cysticercus fasciolaris, the size of a 
pea, to Cysticercus tenuicollis, six inches or more in length. 

The development into the adult tape-worm takes place 
only after the Cysticercus has been swallowed by the per- 
manent or definitive host. The course of this metamor- 
phosis has been followed experimentally, and it has been 
found that first the bladder and next the neck of the worm 
are dissolved by the gastric juice. The head only is left; 
in the moist warmth of the intestine its suckers and 
rostellum exhibit very lively motions, which serve to 
bring about its attachment to the intestinal wall. It 
gradually increases in length, and the formation of seg- 
ments speedily commences. 

The life-history of the Cestodes is generally summed up 
as consisting of three different forms: (1) the proscolex, 
or six-hooked embryo, which gives rise to the bladder- 
worm ; (2) the scolex, which deyelopes the chain or stro- 
bila by a process of budding; and (3) the proglottis, or 
sexual animal, which produces eggs. Each of these three 


the intermediate host in several ways, but the commonest forms has certain claims to be regarded as a zoological “ in- 


} is for it to be taken into the alimentary canal along 
with food to which it may have adhered, or with 
water in which it was swimming; the infection may 
take place either by means of free eggs or by whole 
proglottides. In the latter case the soft tissues are 
first digested by the gastric juice of the host, and 
in either case the egg-shell is dissolved or rendered 
so brittle that the embryo readily escapes by the 

- movement of its hooks. The proscolex, after spend- 

ing a longer or shorter time free in the stomach or 
intestine, proceeds to perforate the wall of these 
organs by means of active burrowing motions. A1- 
though the embryo of a Tenia has only once been 
captured. in its progress through the wall of the 
alimentary canal (Raum, 15, p. 28), there can be no 
doubt that this is the route by which it usually 

_ proceeds, and that its next locality is a bloodvessel, 

probably some small branch of the portal vein, in 
the blood of which it has been found by more than 
one observer. This would explain the frequency 
with which the next stage is found in the liver. 
There seems, however, reason to believe that many 
embryos penetrate the intestinal wall completely 
and reach the body-cavity, in which they can wander 
freely. When the six-hooked embryo has reached 
its resting-place, which in addition to the liver may 
be lung, muscles, brain, connective tissue, or eye, it at 
once commences its further development, and in afew 
days becomes visible to thenaked eye. Like any other 
foreign body, it causes a proliferation of cells, which 

_ in due time form asheath of connective tissue, with 

acellular lining, and smooth like a serous cavity within; this 

grt however, is not found when the parasite is situated 
in the brain or the eye. The embryo now grows in size, 
generally becoming somewhat elongated, and the hooks 
drop off. Sometimes they can be found lying detached in 
the connective-tissue sheath. The central cells enlarge 
and become clear, and in all the Teniw they liquefy, form- 
ng a quantity of fluid which fills the centre of the 
adder-worm. At this stage the larvee constitute the so- 
alled “measles” of beef (that of pork being due to Cysti- 
cereus cellulose, the immature stage of Tenia solium); they 
ovoid vesicles lying een the muscle fibres and 

z in length from 4 to 8mm. and being usually about 

in diameter (Fig. 2, A). Ata point on one side of 

el appears a small thickening, the meniscus 
nt of De torare head; this is soon followed by 

tion of the cuticle (Fig. 2, B). When the rudi- 

d thus formed is about 0.2 mm. in length (the 

ng 1.5 mm. in diameter) the formation of mus- 


Fa, 2.—Development of Zwnia (from Leuckart.) A, Cysticercus 
bovis in beef; nat. size, B, invaginated head of a Cysticercus 
before the formation of the suckers; 25, C, invaginated 
head of Cysticercus cellulose, showing the bent neck and rece 
tacle r; X 30. D, stages in the development of the brood- 
capsules in Echinococcus; a, the thickening of the parenchyma 
of the bladder ; b, subsequent formation of a cavity in it; ¢, de- 
velopment of the suckers ; d, a capsule with one head inverted 
into its cavity ; ¢, a capsule with two heads; < 90. 


dividual.” Van Beneden (13, Vers Int., p. 251) has laid 
great stress upon the correspondence between a Trematode 
and a ripe proglottis, and it has been since pointed out that 
a proglottis may under favorable circumstances (that is, 
within the intestine) continue to grow after being detached 
from the parent chain; it cannot be said, however, that the 
evidence upon which this rests is quite incontrovertible. 
Regarded from this point of view the life-history of the 
tape-worms furnishes an admirable instance of the alterna- 
tion of generations. The individuality of the proglottides, 
however, although maintained by authorities so eminent as 
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Leuckart, is by no means universally accepted ; a distinc- 
tion has been drawn between their formation and true 
budding seen in other animal colonies, such as the Polyzoa ; 
and Riehm, in a recent work (12), has pointed out that the 
casting-off of these sexual segments is in some respects 
comparable to the detachment of the hectocotylized arm 
of a Cephalopod, and the formation of new joints to the 
development of an Oligochretous worm from a few seg- 
ments; furthermore, certain organs—for example, the ner- 
vous and excretory systems—are continuous throughout 


the whole chain, and an isolated proglottis is unable to | 


maintain its existence for more than a very limited period. 
According to this view, alternation of generations only 
occurs in Cestodes in forms such as Cenurus, where there is 
a proliferation of heads in the wall of the bladder.t 

The Cestode larve corresponding to the stage which has 
just been described present considerable variations both in 
form and structure, and upon these classifications of the 
group have been based, and generic names have been given 


to the different forms; Von Linstow (36) has, however, | 


pointed out the undesirableness of this, as they are all parts 
of the life-history of one genus, Tenia. 
arrangement is that of Villot (16), which is as follows : 

I. The caudal bladder arises from the proscolex by simple 
growth and structural modification, without the formation 
of any new parts. A larger or smaller quantity of fluid is 
present, and also a connective-tissue sheath ; the host is a 
vertebrate. Cysticercus (true bladder-worms), Piestocystis, 
Cenurus, Echinococcus. i 

II. The caudal bladder arises from the proscolex by bud- 
ding, that is, by the formation of new parts; there is no 
connective-tissue sheath, and the host is an invertebrate. 
Cysticercoidei, Leuckart. (a) Caudal bladder formed by 
endogenous budding; the head is surrounded, not only by 
the body of the worm and the caudal bladder, but also by 
the blastogen (proscolex). Polycercus (from the earthworm), 
Monocercus (from the black slug, Arion). (b) Caudal bladder 
formed by exogenous budding; the head is only surrounded 
by the body of the worm and the caudal bladder. Cercocys- 
tis (from Tenebrio), Staphylocystis, Urocystis, Cryptocystis. 

Of these the most important are the first group, and re- 
garding some of them a few words must be added. In the 
great majority of species only one tape-worm head is pro- 
duced, and such bladder-worms constituted the genus Cysti- 
cercus of the older helminthologists. In certain cases, 
however, notably in the worm which produces the “stag- 
gers”’ of sheep, numerous heads are formed in the wall of each 
bladder; such larvee formed the genus Cenurus, but apart 
from their polycephakous condition there are no structural 
peculiarities calling for special notice. The third variety 
of bladder-worm (Echinococcus) is characterized by the fact 
that the tape-worm heads are not directly developed in the 
wall of the bladder itself, but from “ brood capsules ” which 
lie in numbers on the inner wall of the bladder. 

Development of the Echinococcus —The smallest bladder yet 
seen was reared by Leuckart in the pig, and consisted of a 
minute protoplasmic mass surrounded by a structureless 
cuticle. This cuticle thickens by deposition of new layers 
as growth proceeds, and the lamination of the cuticle is one 
of the characteristic peculiarities of the Echinococcus, an- 
other being the absence of an excretory system. At certain 
points in the parenchyma lining the cyst small warts are 
noticed (Fig. 2, D, a), which enlarge and become hollow ; 
then the cavity enlarges in a direction opposite to the point 
of origin, and at,the extremity of this hollow suckers and 
hooks are formed as in the case of Cysticercus described above 
(b,c). No sooner has the development of the first of these 
reached a certain degree of completeness than others are 
formed in similar fashion. The first part of the invagina- 
tion takes place, by which the future head comes to lie 
within the brood-capsule and the pedicle is no longer hol- 
low but solid (e); the suckers and hooks are, however, still 
invaginated, and remain so for a considerable period. See- 
ing that the interior of the brood-capsule is lined with cuti- 
ele, it corresponds to the outside of the parent cyst, and 
hence is probably the representative of a previous invagi- 
nation. If this be so then the development of Echinococcus 
would be quite comparable with that of Cysticercus, the only 


difference being that, instead of the head being an invagi- | 


nation of the wall of the cyst itself, it is a secondary invagi- 
nation, the primary being the brood-capsule. This does 
not, however, exhaust the peculiarities of the Echinococcus ; 
the form just described, with a simple cyst and brood-cap- 
sules, is common in cattle, and hence goes by the name of 
Echinococcus veterinorum ; but cases are frequent, and are the 
most common in the human subject, in which the cyst con- 


1 At the moment of going to press, Grassi (Zeitschr. f. Parasitenk, 
ii, 11) makes the important communication that Tenia murina 
(= T. nana) may develop without an intermediate host. 


The most recent | 
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tains daughter-vesicles, differing from those just described 
| in being sterile—giving rise to no heads. These daughter- 
| bladders may originate in three different ways; (1) from 
| little granular heaps, which are seen between the different 
| layers of the cuticle, and which are probably derived prima- 
rily from the parenchymal layer,—since new layers of euti- 
cle are continually formed internally, these bladders grad- 
ually make their way outwards, until they come to lic 
externally to the mother-vesicle (Echinococeus exogena, 
Kuhn; E£. scolecipariens, Kiichenmeister); (2) from brood- 
capsules ; (3) from Echinococcus-heads ; these last two modes 
of development give rise to vesicles, which are within the 
mother-vesicle, and produce a form which has been yariously 
called Echinococcus endogena, Kuhn, £. altricipariens, Kiich- 
enmeister, and EF. hydatidosus. A very remarkable form is 
Echinococcus multilocularis, which consists of a number of 
very small vesicles embedded in a common soft stroma; it 
is found exclusively in man, and for long was regarded as 
a form of alveolar cancer. The mode of its development is 
unknown (for further information, see Virchow, 17). Com- 
| pound bladders occur in man and the ox, whilst other 
ruminants, swine, and monkeys usually harbor the simple 
or exogenous forms. The organs most often affected are 
|liver and lungs. The adult tape-worm (T°. echinococcus) is 
found in the intestine of the dog, jackal, and wolf, oceur- 
ring in considerable numbers between the villi. Its length 
(Fig. 3, A) is at most 5 mm. and it consists of only three or 
four segments; the head has four suckers and a double cir- 
clet of hooks. 


Pathological Effects. 


The pathological effects of Cestodes fall naturally 
into two categories : (1) those due to the adult worm, 
and (2) those due to the larvee or bladder-worms. 

(1) Those of the first group are in general slight, 
being confined to the abstractien of a certain amount 
of nutriment, and toa more or less acute feeling of 
irritation, sometimes amounting even to colic-like 
pains, in the intestine. There have indeed been many 
authorities who have maintained that they were bene- 
ficial; Jérdens went so far as to describe them as the 

rood angels and unfailing helpers of children, and 

chimper records that the Abyssinians consider that 
they prevent constipation, and only regard them as 
disadvantageous when they grow too long. Notwith- 
standing all this, however, there are not a few cases on 
record in which anzemia and neurotic, or even mental, 
diseases have been caused by the malnutrition and irri- 
tation which they occasion.” 

(2) The effects of Cestode larvae may again be di- 
vided into two subdivisions. (a) That due to the inva- 
sion and wandering of a large brood of six-hooked 
embryos has been most successfully studied in cases 
in which animals have been fed for experimental pur- 
poses with fragments of ripe tape-worms ; in such 
instances a train of symptoms has been observed to 
which the name ‘‘ acute cestodie tuberculosis’’ has 
been given. It is characterized by loss of appetite, 
fatigue, ruffling of the hair, and fever; on post-mor- 
tem examination it has been found that the Se thatic 
system is in a state of inflammation, while the muscles 
present the appearance which has already been de- 
scribed. (4) The effects of formed bladder-worms may 
be summed up as dependent upon the pressure of the 
growing cyst and the consequent absorption of the sur- 
rounding tissues of the host, so that the im ce 
of the results depends almost entirely upon the organ 
which is affected. Bladder-worms in the brain are, of 
course, the most frequently fatal, especially when, as 
is not unfrequently the case, they exert pressure upon 
the ganglia at its base. Kiichenmeister has collected 
a considerable number of occurrences of eystie worms 


2 The method of treatment for the removal of these tape-worms 
from the human body consists in the administration, first of pur- 
gatives, and thereafter of one or other of the following anthel- 
mintics: turpentine, male fern (Lastrea Filiz-mas), 
or kousso,—of which the first two are the most : 
tine may be given in half-ounce doses along bt 
made up into an emulsion with yolk of eaE while 
i e form 0 quid e 


is usually administered in th tract | a 
drachm to one drachm). Careful search should be mad 

evacuations for the head or scolex, without the ex on of 
which there is no certain evidence that the pam as been 


removed from the body. 
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in the brain; among these sixteen were not accom-| surface of organs, and sometimes a cure is effected 
panied by pathological symptoms during life ; in six spontaneously by its rupturing into the alimentary 
others these were slight; twenty-four were cases of | canal or into some other passage leading to the exte- 
epilepsy, six of cramp, forty-two of paralysis, and_/ rior. 


twenty-three of mental disturbances of varying inten- 
sity. Cysticerct in the brain vary greatly in size and 
form according to the precise situation which they 
occupy ; in its ventricles they have been found as large 

asa pigeon’s egg. Inthe meshes of the arachnoid the 
bladder sometimes grows into a remarkably branched 
structure, which has been called Cysticercus racemosus 

by Zenker (8). Another peculiar form from the same 
organ has been described by Koéberlé (4); it is char- 
acterized by the great length of its head-process (2 
em.), which is coiled up into a regular spiral of some- 
times three turns; it has received the name Cysticer- 

cus turbinatus, though its specific distinctness is doubt- 

ful. The occurrence of Cysticerci in the eye is of 
special interest, because of the opportunity it affords 

of observing by means of the ophthalmoscope, the 
development of the worm in its natural environment. 

It seems generally to lie at first below the retina, and is 
visible as a bluish-white sharply defined body; subse- 
uently the retina is destroyed by the pressure, and 

the worm falls forward into the vitreous body ; some- 
times the head may be seen protruding first through 

the opening; in the chambers of the eye the Cysticer- 
-_eus is almost always free, that is, without a capsule, 
and swimming in the fluid, so that its form and mo- 

__ tions may be readily and accurately observed. A large 
number of cases of this affection have been recorded, 
principally by Von Graefe in Berlin (5), and in some 
the bladder has been successfully removed by operation. 

The special symptoms of the Echinococcus vary, like 
those of other bladder-worms, with its situation and 

* size: when it grows within cavities with more or less 
limits compression of adjoining vessels and gland- 

ular passages ohen results, producing oedema, varicose 


veins, congestion of various organs, or even dyspnoea, 


Fic, 3.—Various Forms of Tape-Worms. A, Txnia echinococ- 

is; < 12 (from Leuckart). B, Archigetes sieboldi; <_60 (from 

- Leuckart) , Echinobothrium typus; < 10 (from Van Beneden). 
), Caryophyllzus mutabilis ; < about 5 (from Carus). 


i the | arasite occur in the thorax. The liver is its 
- mos’ uent seat, and next the lung; but there is 
ly any organ of the body in which it has not been 
, even the bones being sometimes affected. 
we the expanding cyst grows in the direction of 

resistance, it has a tendency to pass towards the 


Cases in which the cyst opens into the blood- 
vessels are almost always suddenly fatal. When the 
Echinococcus occurs near the surface of the body, it 
may be evacuated by puncture and a cure effected with 
| but little risk. 


Systematic Arrangement of the Cestoda. 


The following classification of the Cestodes, based mainly 
on that of Van Beneden, exhibits the present state of our 
knowledge of the group: 


Class Cestoda. 


Family I. Amphilinide.—Body oval, flattened, with a 
sucker at the anterior extremity; testes vesicular, 
vas deferens opening posteriorly ; ovary (germarium) 
single, yolk-glands double, vagina opening near the 
vas deferens, uterus opening anteriorly ; embryo cili- 
ated in front and with ten hooks. Examples: Am- 
philina, Wagener (see below), Amphiptyches, Wagener. 

Family Il. Caryophylleide.— Body unsegmented, flat, 
extended; head expanded, bilobed, and without 
hooks; a single set of sexual organs in the hinder 
portion; development probably a simplified meta- 
morphosis. Example: Caryophylleus mutabilis, from 
the intestines of Cyprinoid fishes (Fig. 3, D). 

Family Ill. Pseudophyllide—Head provided with two 
sucking grooves; proglottides not always well de- 
fined; a uterine aperture always present in addition 
to the openings of the vas deferens and vagina ; em- 
bryo always (?) with a ciliated coat, and egg-shell 
with an operculum, Examples: Bothriocephalus (see 
below), Trizenophorus ( = Tricuspidaria), Solenophorus, 
Schistocephalus, Ligula, Archigetes, and perhaps Duthier- 
sia (see below). 

Family IV. Diphyllide.—Neck and two suckers armed 
with hooks. Example: Echinobothrium, two species 
known from Selachians, one immature from a molluse 
(Fig. 3, C). 

Family V. Tetrarhynchide.—-Head provided with four 
suckers and four protractile proboscides 
armed with hooks; sexual openings mar- 
ginal. Example: Tetrarhynchus (see below), 
about forty species known, many only de- 
scribed from immature forms. ‘ 

Family VI. Yetraphyllide—Head with four very 
mobile and distinct suckers, which are often 
armed with hooks or chitinous rods; body 
segmented, proglottides cast off when mature ; 
sexual openings marginal. 

Subfamily i. Phyllobothrine.—Suckers without 
hooks orspines. Examples: Echeneibothrium, 
Phyllobothrium, Anthobothrium, a few species 
of each, all from Elasmobranch fishes. 

Subfamily ii. Phyllacanthine.—Suckers each with 
two to four hooks. Examples: Calliobothriun, 
Onchobothrium, Acanthobothrium, two or three 
species of each genus known from Selachians. 

Family VIL. Teniade.—Head furnished with four 
suckers and often with a single or double 
circlet of hooks; proglottides well defined and 
cast off when mature; no uterine aperture. 
Example: Tenia (see below). 


It seems advisable to add a few details regarding 
some of the forms alluded to in the above synopsis. 
Amphilina foliacea, described as a Trematode by 
Rudolphi, is found in the body-cavity of the stur- 
geon. A number of unicellular glands open into 
the sucker, and are surrounded by the muscles of 
that organ; the nervous system consists of two 
ganglia, with a commissure, and two lateral nerves ; 
the male organs resemble those of Bothriocephalus, 
the female those of the Trematodes; the family is generally 
regarded as furnishing a connecting link between the Ces- 
toda and Trematoda; see Salensky (18) and Lang (7). 
Bothriocephalus latus (82) is the most conspicuous example 
of the family Pseudophyllide, and is, moreover, noteworthy 
as being the largest tape-worm found in man; its length 
often reaches 8 to 9 metres, and its extreme breadth 10 to 
12mm. The head bears two grooves, which correspond in 
osition with the flat sides of the body. There are two 
more correctly three) genital openings, which are situated, 
not on the margin but on the flat side of the body, on that 
surface which is usually called the ventral. The most ante- 


60 


rior of these is the male aperture (Fig. 4, A, c.), and imme- 
diately behind it is that of the vagina, (v.0.), so close that 
on superficial examination the two often seem to coincide. 
This vaginal opening, like that of the Twniade, serves for 
the intromission of the penis and for the fertilization of the 


TAPE-WORMS. 


from the latter; the development is direct, and it attains 
sexual maturity without a change of host. Duthiersia, 
Perrier (34), contains two species, both from the intestines 
of varanian lizards. The genus is characterized by the 
presence of two large compressed frilled suckers, separated 


ova, but not for the exit of the ripe eggs; this being pro-| by a septum and perforated at their bases. The proglot- 


vided for by a special aperture at the other end of the uterus 
from that at which the eggs enter it. This uterine Opening 
(w.o.) is situated at a short distance behind the other two. 
The result of this arrangement is that the eggs can be evac- 
uated without any injury to the proglottis, and consequently 


ex. 
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FiG. 4.—Bothriocephalide. A, Asegment of Bothriocephalus latus, 
showing the generative organs from the ventral surface; ez., 
excretory vessels; ¢., cirrus; ¢.p., cirrus pouch; v.d., vas de- 
ferens ; v.0., vaginal opening ; v., vagina; s/.g., shell-gland; od., 
oviduct; ov., ovary; y.¢., yolk-gland; y.d., its duct; ut. uterus; 
u.o., uterine opening; the testes are not visible from this side; 
28 (from Sommer and Landois). B, C, marginal and lateral 
views of the anterior part of B. cordatus, showing the cephalic 
grooves; < 5 (from Leuckart). D, Ciliated embryo of B. latus; 
X 60 (from Leuckart). 


their discharge commences before its separation from the 
parent worm and may continue for a long period. The 
uterus (wt.) itself, owing to its disposition in folded coils, 
when full of eggs, presents an irregular, round, lobular 
appearance, which has been compared to a flower or heraldic 
lily. The yolk-gland (y.g.) is widely disseminated in the 
lateral areas of the segments, and its ducts (y.d.) form a 
series of branching tubules, first described by Eschricht 
(27) under the name “ yellow ducts.” The excretory organs 
(ex.) differ from those of the Txniade in that the canals 
exhibit a reticulate arrangement. The embryo (Fig. 4, D) 
as it leaves the egg is covered with a ciliated mantle, which 
corresponds to the firm egg-shell and associated membrane 
of the cystic tape-worms, and perhaps also to the ciliated 
envelope of certain Trematode larvee (see TREMATODA). 
This ciliated organism swims freely about in the water, but 
after a time the six-hooked proscolex escapes from it. The 
next stage in its life-history is not yet known, but it has 
been recently shown by Braun of Dorpat (88) that at a sub- 
sequent stage it inhabits the pike and burbot, and develops 
into the sexual adult when transferred to the intestine of 
the human subject. The geographical distribution of Both- 
riocephalus is limited; it has been recorded with certainty 
in but few places outside Europe; while within that con- 
tinent the coasts of the Baltic and Switzerland are the 
principal localities; it is widely distributed in Russia, and 
has been recorded from Poland, Denmark, Germany, as 
well as from France and Britain, though it is possible that 
the cases occurring in these latter countries have been due 
to importation. 

The genus Ligula has the segmentation obscure or indis- 
tinguishable. About six species are known. One is found 
encapsuled in a monkey, one in the common seal, others in 
reptilesand teleosteans. Archigetes sieboldi (Fig. 3, B) oceurs 
in the body-cavity of an Oligochetous worm ( Tubifex rivu- 
lorum); it is about 3 mm. long, and consists of an oval body 
‘scolex), to which is attached a cylindrical tail (proscolex), 
bearing at the posterior extremity three pairs of hooks ; 
both these parts are capable of motion. The scolex has 
eight longitudinal excretory canals, and a terminal vesicle ; 
the ventrally situated genital aperture is the common 
exit of the vas deferens, the vagina, and a uterus separate 


tides have three genital apertures resembling those of Both- 
riocephalus. 

The genus Tetrarhynchus was, a few years ago, made the 
subject of an elaborate memoir by Pintner (9), who inves- 
tigated T. longicollis, V. Ben. The head, in which its most 
striking anatomical peculiarities are situated, 
really includes both the head and neck of previous 
authors (Fig. 5, A); it is some 9.94 mm. long, but 
only 0.75 mm. in diameter, and bears at its anterior 
end two obliquely placed oval disks (Fig. 5, B), each 
of which is perforated towards the apex by two 
round holes through which the four proboscides 
protrude, Each of these disks, moreover, shows 
traces of a division into two, a fact which indicates 
that it is formed by the fusion of two suckers corre- 
sponding to those commonly found in tape-worms. 
The flattening in this genus seems to be in a direc- 
tion at right angles to that in which it usually 
takes place. The proboscides which are the most 
characteristic organs of the genus, are four in 
number, and protrude from or can be retracted into 
the anterior surface of the head. Each consists of 
three parts: (1) the toothed portion is the most 
anterior; it is shaped like a long narrow glove- 
finger, like which it is invaginable; on its external 
surface it bears rows of hooks, closely set in diago- 
nal lines (Fig. 5, C); there are two forms of these: 
those which are directed outwards are large tri- 
angular hooks, with apices pointing backwards, 
whilst those situated on that surface of the se 
boscis which is turned towards the other probos- 
cides are fine, delicate, and curved; between the 
hooks are fine chitinous hairs; (2) the membranous 
sheath is firmly attached where the general surface of 
the body passes over into the toothed portion around the 
orifice of the invagination; it consists of a thick homoge- 
neous transparent skin, apparently an excretion of cells 
lining the cavity of the proboscis; (3) the muscular portion 


is the most posterior of all, and is composed of six layers, 
remarkable as containing striped muscular fibres; through- 
out all these three portions of the proboscis there extends 
a retractor muscle. 


The action of these various structures 


- 


Fic. 5.—Tetrarhynchus. A, General view of the worm; X 4. B, 
head showing ots enckoes proboscides and ea cee od ‘ 
x 2. C, portion of a provers showing the two forms 
hooks; highly magnified. (All from Pintner.) ie 


is not thoroughly understood, but it is probable t 
proboscis is protruded by the action of the last-nar 
cular sheath, whilst it is retracted, after the re 
this, partly by the retractor muscle and pai 
pressure of the surrounding medium. 
The family Twniade is usually described as 
only the one genus Tenia, but owing to the 
variety of its species, of which more than 350 
described, it has been subdivided into grou 
different authors as genera or subgenera, 
arrangement is mainly that of Leuckart. — 


, 


to the Bothriocephalide. 


affinity can admit of no doubt. 
_ the original ancestor of both was probably allied to the Pla- 


is at all events possible that they have no connection with 
_ free forms but have always been anenterous, and in fact 


never passed through the gastrula stage.” 


TAPIOCA—TAPIR. 


I. Cystici (cystic tape-worms),—Head rarely unarmed; | 
usually provided with a rostellum and with one | 
or more rows of hooks; proglottides longish, | 
oval when mature; uterus with median stem and 
lateral branches; the larva has a caudal bladder | 
containing fluid. 

1. Cystotenia, Leuckart.—The head arises in the wall 
of the embryonic bladder. 

a. Tenia saginata, Goze.—Without hooks (= T. 
mediocanellata, Kiichenmeister,—= genus Te- | 
niarhynchus, Weinland). 

b. Tenia solium, Rudolphi.—Head with a double 
circlet of hooks. 

ce. Tenia acanthotrias, Weinland.—Head with a 
triple circlet of hooks (= genus Acanthotrias. 
Weinland). 

2. Echinococcifer, Weinland.—The heads arise in spe- 
cial brood-capsules. Tenia echinococcus, V. Sie- 
bold. 

Il. Cystoidei (ordinary tape-worms).—The larva has no 
distended caudal bladder containing fluid. 

1. Hymenolepis, Weinland.—Proboscis with a single | 
row of small hooks. Tenia nana, V. Siebold, 
T, flavopunctata, Weinland. 

2. Dipylidium, Leuckart.—Head with several rows of 
hooks, each with a discoidal base; a right and 
left set of genital organs in each joint, the 
uterus, however, being single and common to 
the two. Tenia cucumerina, Rudolphi (= 7. 
elliptica, Batsch). 


Hamann (2) has recently proposed a new genus, Ptycho- 
phyea, for Tenia lineata, Goze, which is defined by the fol- 
owing characters: (1) the porus genitalisis on the surface 
and not on the margin of the joints: (2) the vaginal open- 
ing is anterior to that of the cirrus; (3) at a certain period 
the uterus is convoluted ; (4) there isa peculiar shell-gland. 
In many of these characters the species shows a resemblance 


Occurrence in Man.—The Cestodes which in the adult 
state infest man, with their corresponding larve and tem- 
porary hosts, are as follows: 


Tenia saginata. Cysticercus bovis. Ox. 

T. solium. C. cellulosx. Pig, man. 
T. nana. (?) (?) 

T. flavopunctata. (?) (?) 

T. madagascariensis. (?) we £2) 


OC. T. cucumerine. Trichodectes canis. 
Pike, burbot. 
B. cristatus. ? 


(?) 
B. cordatus. Fish (?) 


Other species, however, inhabit the human body in their 
larval condition; a list of them, with the corresponding 
adult forms and permanent hosts is subjoined : 


T. cucumerina. 
Bothriocephalus latus. 


Cysticercus cellulose. Tsnia solium. Man. 

C. acanthotrias. T. acanthotrias (incog.) (?) 

_C. tenuicollis. T. marginata. Dog, wolf. 
Echinococcus. T. echinococcus. Dog. 


Phylogeny.—There can be no doubt that the Cestodes and 
Trematodes are intimately related and have sprung from 
a common ancestor; there are so many structural peculiar-' 
ities in which they agree (compare TREMATODES), and they 
are connected by so many intermediate forms, that their 
According to Leuckart, 


narians, while Huxley (22, pp. 213, 676) points out that it 


are nothing but “ gigantic morul, so to speak, which have 
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TAPIOCA is a farinaceous food-substance prepared 
from cassava starch, the product of the large tuberous 
roots of the cassava or manioe plant, Manihot utillis- 
sima (Jatropha manihot), native of Brazil (see Cas- 
SAVA, vol, v. p. 159, and comp. ARROWROOT, vol. ii. 
p. 552, Fig. 6). Cassava Prot, being separated from 
the fibrous and nitrogenous constituents of the roots, 
is ina moist condition spread upon iron plates, and 
with constant stirring exposed to such heat as causes 
a partial rupture of the starch granules, which agglom- 
erate into irregular pellets, becoming hard and 
translucent when cooled. In this partly torrefied con- 
dition the starch forms the tapioca of commerce, a 
light, pleasant, and digestible food, much used in 
puddings and as a thickener for soups. The French 
prepare an artificial tapioca from potato starch, mixed 
with various vegetable substances, for use in soups, 
etc., which is found in the market under such names 
as tapioca Crecy, tapioca Julienne, ete., according to 
i, ried yegetables with which the preparations are 
made. 

TAPIR. The general characters of the animals of 
the perissodactyle or odd-toed section of the hoofed 
mammals are described under MAMMALIA, vol. xv. pp. 
433-4. This once numerous group is at present repre- 
sented by only three rather isolated families, the 
Horses, Rhinoceroses, and Tapirs. The last of these 
have retained much more of the original characters of 
the primitive Ungulates of the Kocene period than the 
others, and have indeed remained practically almost 
unchanged since the Miocene period, while almost all 
other mammalian forms which existed then have either 
become extinct or undergone extensive modification. 
The tapirs constitute the single genus, Zapirus, of the 
family Tapiride. 

The dentition is 4 3, c }, p 4, m }; total 42. Of the upper 
incisors, the first and second are nearly equal, with short, 
broad crowns, the third is large and conical, considerably 
larger than the true canine, which is separated from it by 
an interval. Lower incisors diminishing in size from the 
first to the third; the canine, which is in contact with the 
third incisor, large and conical, working against (and be- 
hind) the canine-like third upper incisor. In both jaws 
there is a long interspace between the canines and the 
commencement of the teeth of the molar series, which are 
all in contact. First upper premolar with a triangular 
crown, narrow in front owing to the absence of the anterior 
inner cusp. The other upper premolars and molars all 
formed on the same plan and of nearly the same size, with 
four roots and quadrate crowns, rather wider transversely 
than from before backwards, each having four cusps, con- 
nected by a pair of transverse ridges, anterior and posterior. 
The first lower premolar compressed in front; the others 
composed of a single pair of transverse crests, with a small 
anterior and posterior cingular ridge. — 

Skull elevated and compressed. Orbit and temporal fossa 
widely continuous, there being no true post-orbital process 
from the frontal bone. Anterior narial apertures very large, 
and extending high on the face between the orbits ; nasal 
bone short, elevated, triangular, and pointed in front. 
Vertebre: C7, D 18, L5,86, C about 12. Limbs short and 
stout. Fore feet with four toes, having distinct hoofs: the 
first is absent, the third the longest, the second and fourth 
nearly equal, the fifth the shortest and scarcely reaching 
the ground in the ordinary standing position. Hind feet 
with the typical perissodactyle arrangement of three toes,— 
the middle one being the largest, the two others nearly 
ual, Nose and upper lip elongated into a flexible, mobile 
snout or short proboscis, near the end of which the nostrils 
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are situated. Eyes rather small. Ears of moderate size, 
ovate, erect. Tail veryshort. Skin thick and but scantily 
covered with hair. 

The existing species of tapir may be grouped into 
two sections, the distinctive characters of which are 
only recognizable in the skeleton. (A) With a great 
anterior prolongation of the ossification of the nasal 
septum (mesethmoid), extending in the adult far be- 
‘yond the nasal bones, and supported and embraced at 
the base by ascending plates from the maxille (genus 
Elasmognathus, Gill). _Two species, both from Central 
America, Tapirus bairdi and 7. dowt. The former is 
found in Mexico, Honduras, Nicaragua, Costa Rica, 
and Panama; the latter in Guatemala, Nicaragua, and 
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American Tapir, from a living specimen in the London Zoological 
Gardens. 


Costa Rica. (B) With ossification of the septum not 
extending farther forward than the nasal bones (Zap- 
irus proper). Three species, 7. indicus, the largest of 
the genus, from the Malay Peninsula (as far north as 
Tavoy and Mergui), Sumatra, and Borneo, distin- 
guished by its peculiar coloration, the head, neck, fore 
and hind limbs being glossy black, and the intermedi- 
ate part of the body white; 7. americanus (T. terres- 
tris, Linn.), the common tapir of the forests and low- 
lands of Brazil and Paraguay; and 7. roulini, the 
Pinchaque tapir of the high regions of the Andes. 
All the American species are of a nearly uniform dark 
brown or blackish color when adult; but it is a euri- 
ous circumstance that when young (and in this the 
Malay species conforms with the others) they are con- 
spicuously marked with spots and longitudinal stripes 
of white or fawn color on a darker ground. 

The habits of all the kinds of tapirs appear to be very 
similar. They are solitary, nocturnal, shy, and in- 
offensive, chiefly frequenting the depths of shady 
forests and the neighborhood of water, to which they 
frequently resort for the purpose of bathing, and in 
which they often take refuge when pursued. They 
feed on various vegetable substances, as shoots of trees 
and bushes, buds, and leaves. They are hunted by 
the natives of the lands in which they live for the 
sake of their hides and flesh. 

The singular fact of the existence of so closely allied 
animals as the Malayan and the American tapirs in 
such distant regions of the earth and in no intervening 
pa is accounted for by what is known of the geo- 
ogical history of the race, for, if we may judge from the 
somewhat scanty remains which have been preserved 
to our times, consisting chiefly of teeth, the tapirs 
must once have had a very wide distribution. There 
is no proof of their having lived in the Eocene epoch, 
but in deposits of Miocene and Pliocene date remains 
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undistinguishable generically and perhaps specifically 
from the modern tapirs (though named 7. priscus, 
T. arvernensis, ete.) have been found in France, Ger- 
many, and in the red crag of Suffolk. Tapirs appear, 
however, to have become extinct in Europe before the 
Pleistocene period, as none of their bones or teeth 
have been found in any of the caves or alluvial deposits 
in which those of elephants, rhinoceroses, and hip- 
popotamuses occur in abundance; but in other regions 
their distribution at this age was far wider than at 
present, as they are known to have extended eastward 
to China (7. s¢nensis, Owen) and westwards over the 
greater part of the southern United States of America, 
from South Carolina to California. Lund also distin- 
suished two species or varieties from the eaves of 

razil. ‘Thus we have no difficulty in tracing the com- 
mon origin in the Miocene tapirs of Europe of the 
now widely separated American and Asiatic species. 
It is, moreover, interesting to observe how very slight 
an amount of variation has taken place in forms iso- 
lated during such an enormous period of time. 

(W. H. F.) 

TAR is a product of the destructive distillation of 
organic substances. It is a highly complex material, 
varying in its composition according to the nature of 


‘the body from which it is distilled, —different products, 


moreover, being obtained according to the temperature 
at which the process of distillation is carried on. As 
commercial products there are two principal classes of 
tar in use—(1) wood tar, the product of the special dis- 
tillation of several varieties of wood, and (2) coal tar, 
which is primarily a bye-product of the distillation of 
coal for the manufacture of illuminating gas. These 
tars are intimately related to the bitumen, asphalt, 
mineral pitch, and petroleum obtained in very many 
localities throughout the world. 

Wood Tar.—Wood tar, known also as Stockholm 
and as Archangel tar, is principally prepared in the 
great pine forests of canta and northern Russia, Fin- 
land, and Sweden. The material chiefly employed is 
the resinous stools and roots of the Seoteh fir (Pinus 
sylvestris) and the Siberian larch (Larix sibirica),with 
other less common fir-tree roots. A large amount of 
tar is also prepared from the roots of the swamp pine 
(P. australis) in North and South Carolina, Georgia, 
and Alabama, in the United States. In the distilla- 
tion of wood a series of products, including gas, tar, 

yroligneous acid and wood spirit, and charcoal may 
te obtained, and any of these may be the primary ob- 
ject of the operation. When tar is the substance 
sought, the ancient and crude method of working is 
yet largely adopted in the north of Europe. The 
wood to be treated is closely piled up into a huge coni- 
cal stack or pile on an elevated platform, the sole of 
which is covered with clay and tiles. The sole slopes 
inwards from every side to the centre, where an open- 
ing communicates with a vaulted cavity under the 
elevated platform. The pile of wood is closely cov- 
ered over with layers of turf and earth or sand to a 
depth of several inches, but leaving at first near the 
bottom numerous apertures for the admission of air 
to promote ignition. The pile is ignited from below, 
and as the fire spreads through the heap the various 
apertures are closed up and a slow smouldering com- 
bustion goes on for some days till, by the sinking of 
the pile, the top of the stack falls in, and a bright 
flame springs up at that point. About ten days after 
ignition tar first begins to flow, and it is at peg 
lected into barrels. According to the size of the pile, 
the distillation may continue several weeks, the tar 
secured amounting to about 17.5 per cent. of the wood 
operated on. In this method several v pro- 
duets—the gas, the crude prroliseaes acid, and much 
charcoal—are lost or wasted; and a more economical 
process of pine. | the wood in closed stills or reto 
is now largely used in Russia, the ad 

as fuel under the retorts. The heavier tar 

of the distillation collect at the bottom e retort, 


ws 


. 
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whence they are carried off by a pipe to a receiver ; | dition, there are numberless bodies which still await sci- 
the volatile portion passes off at the upper part of the | 


retort, and 1s separately condensed, the lightest por- | : } ¢ 
From treat- | temperature,—if, for instance, the wood is placed in a rela- 


tion passing through a worm condenser. 
ment in close retorts resinous roots yield from 16 to 20 


yer cent. of tar, with some oil of turpentine and pyro- | 


igneous acid. 

Wood tar is a semi-fluid substance, of a dark brown 
or black color, with a strong pungent odor and a sharp 
taste. Owing to the presence of acetic (pyroligneous) 
acid, which is a collateral product, it has an acid re- 
action; it is soluble in that acid, as well as in alcohol 
and the fixed and essential oils, ete. Tar consists es- 
sentially of a mixture of homologous hydrocarbons, 
and by redistillation it can be fractionated into a series 
of bodies having fixed boiling points. Some varieties 
of tar have a granular appearance, from_ the presence 
of minute erystals of pyrocatechin, which dissolve and 
disappear on heating the substance. Pyrocatechin 
dissolves freely in water, and to it the tar water (/iquor 
picis) of pharmacy probably owes its value. 

Crude tar from retorts, when submitted to redistil- 
lation, gives off wood spirit (methyl-alcohol), and then 
acetic (pyroligneous) acid, and finally on forcing the 
heat, pitch oil is driven off. The residuum left in the 
still hardens into a solid vitreous mass, which forms the 
black pitch of commerce. Tar and pitch are most 
largely used as protective coatings for woodwork and 
other materials much exposed to water and the weather. 
Thus tar is of great value in connection with ship- 
building and shipping generally. A considerable 

uantity is used in manufacturing tarred ropes, and in 
the “smearing ’’ of highland sheep to afford a protec- 
tion against the weather. Pitch also is the basis of 
the Berlin black or Brunswick black used for coating 
cast-iron goods and for ‘‘japanning’’ preparations. 

Coal Tar.—The art of distilling coal for the pro- 
duction of tar was discovered and patented by the earl 

of Dundonald in 1787, and till the general introduc- 
tion of coal gas some amount of coal was yearly dis- 
tilled in Scotland for the production of coal tar, The 
demand for the substance was limited, it being princi- 
pally used for coating iron castings and smith work, 
for making an inferior lamp-black, and as a source of 

~ asolvent oil. With the extensive use of coal gas the 
necessity for this separate distillation ceased, and soon 

_ tar was produced in the manufacture of gas in quan- 
tities that could not be disposed of. It was burned up 
for heating gas-retorts ; it was mixed with coal dust, 
sawdust, ete., for making patent fuel; and it was dis- 
tilled for producing a series of hydrocarbon oils, heavy 
| tar, and pitch; but it was only after the discovery 


and introduction of “ tar-colors’’ that the substance 

came for some time to be really valuable. Since that 

time its price has fluctuated greatly; and in the 

United Kingdom alone there are now distilled annually 

about 10,000,000 tons of coal for gas-making, produc- 
ing 120,000,000 gallons of crude tar,—a quantity 
greatly in excess of the ordinary demand. 


If wood be distilled slowly at low temperatures, the 
gases consist chiefly of carbonie oxide and carbonic acid, 
mixed with only very little of carburetted hydrogens, and 
consequently little luminous on combustion; the watery 

of the tar includes relatively much of methyl-alcohol, 
acetone, and acetic acid ; the oily part of the tar (tar pro- 
per) has a certain proximate composition characteristic of 
this mode of distillation. Our present knowledge in _re- 
{ to this last-named point is very incomplete ; of defi- 
e species the following have been discovered : 


(1) Phenol, C;H;.0H (svnonym carbolic acid). 
Cresol, ( HCHO 
(CgH4.0 


2 
Phlordl, Hy. 
i Pyrocatechine, (Cath NOH, one of three isomerides. 


(5) Guaiacol, CsHy {ocHy methyl-ester of No. 4. 
(6) Homo-pyrocatechine, { CoHs(CHs) } (OH).. 
@) Creosol, { CgH,(CHs) } Oey, methylester of No. 6. 


e creosote consists of (1), (2), (5), and (7). In ad- 


entific definition. 
If the distillation of wood is carried out at a very high 


tively large retort previously brought up to a bright red 
heat and kept at such temperature, or if the vapors pro- 
duced at a relatively low temperature are passed through 
intensely heated pipes before reaching the condenser (Pet- 
tenkofer’s method for producing illuminating gas from 


| wood),—the gas produced contains a considerable ad- 
| mixture of luminiferous hydrocarbons, the proportions of 
| methyl-alcohol, acetone, and acetic acid get less, and the 


| tar proper assumes more of the character of coal-gas tar 


| (see below). 


Similar observations we make in the case of 
coal. About 1862 Wigan cannel coal used to be distilled 
industrially at low temperatures to produce “light oils.” 
Schorlemmer examined these and feund them to consist 
chiefly of “ paraffins ” (see PARAFFIN) from (sHi»2 upwards. 
A similar result is obtained with ordinary coal, although 
in its case the “benzols” are more largely represented. If 
we distil any kind of coal at high temperatures—i.e., in the 
way customary for illuminating-gas making—the distillable 
part of the tar proper consists chiefly of benzene, CsHe, and 
benzene-derivatives, i.e, benzols, CyH, + nCH2; phenols, 
CeHe60, and homologues, (CeHs.nCH2)OH ; amido-bodies, 
CeHsNHe (aniline), and homologues; condensed benzols, 
such as napthalene CjoHs = 2CcHs — CoH; anthracene, CisHhio 
= 3CsHe — C,H; chrysene, Cis Hi, = 4C6Ho — CoH, ete. The 
paraffins then become an altogether subordinate feature. 

A great and meritorious research of Berthelot’s has 
thrown considerable light on the chemical mechanism of 
dry distillation. As found by him, even the most complex 
of the substances named are producible by the interaction 
upon one another of a few bodies of very simple constitu- 
tion, or even one or other of these by the mere action of a 
high temperature. To give a few examples: Marsh-gas, 
CH4, when passed through red-hot tubes, yields olefines, 
C.Hu, CsHe, CiHs, ete., with elimination of hydrogen, Hy». 
The same CHy, if subjected to a spark-current (i.e., local 
application of intense heat), yields acetylene and hydrogen, 
2CH4 =: C2H»-+- 3a, and the acetylene produced passes partly 
into benzene, CeHe=3C2H»2. Ethylene, C2H,, when passed 
through a porcelain tube kept at a moderate red heat, 
yields benzene, CsHs, styrolene = phenyl-ethylene, C2Hs. 
CeHs, naphthalene, ‘CioHs, and perhaps also its hydride, 
CioHio. Acetylene, qua potential benzene, and ethylene 
yield styrolene and hydrogen, CeHe +- CoH, = CeH5.C2H3 + 
H2; and styrolene plus ethylene yields hydrogen and naph- 
thalene, CioHs. 

Benzol at a high temperature loses hydrogen, and, so to 
say, doubles up into di-phenyl, CiHio; and this latter, 
when heated with ethylene, yields anthracene, C,,H,, and 
hydrogen, Ci2H10-- C2Hs = CusHio-+- 2H»e. Conversely, hy- 
drogen may, so to say, turn out its equivalent of a hydro- 
carbon; thus, for instance, chrysene, CisHi2-+- 2H», yields 
di-phenyl, Ci2Hio + benzene, CeHe. 

Pyrogenic reactions generally are reversible; thus, any 
of the following three equations is correct, whether we 
read it from the left to the right or from the right to the 
left: 

(1) CoHg (ethane), at a red heat becomes C,H, + Hg. 
(2) CyoHyo + CoHo = CigHie + 22. 
(8) CigHio + 2a 2Cy 6 + CoHe. 


Hence no single pyrogenic reaction goes to the end; if it 
does not, so to say, check its own progress, other secondary 


| reactions set in and do so, the general result being that 


ultimately, but in general slowly, a state of dynamic equi- 
librium is attained in which a set of synthetic reactions on 
the one hand and a set of analytic reactions on the other 
compensate one another. 

Industrial Working of Coal Tar.1— Coal tar, as it comes 
from the gas-works, is used for a variety of purposes, such 
as—(1) for fuel, the tar being made into a spray by means 
of a steam-injector and the spray kindled; (2) for the 
preservation of building materials, porous stones, and 
bricks, ete.; (3) for making roofing-felt (in 1868 five-sixths 
of the 9000 tons of tar produced at the Berlin gas-works 
was thus utilized; the case, however, is different now) ; (4) 
for making a low quality of lamp-black. At present, how- 
ever, most of the tar produced, in centres of industry at 
least, is worked up by distillation. The tar as it comes 
from the gas-works is allowed to rest in a “pond” until the 
tar-water (solution chiefly of ammonia and certain am- 
monia salts) has gone to the top. The tar proper is then 
pumped into a large wrought-iron still (of upright-cylinder 
form preferably) and therein subjected to distillation over 
a naked fire. A necessary preliminary, however, is the re- 
moval of the unavoidable remnant of water, which is best 


1For wood tar, see Woop Sprrit and VINEGAR. 
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effected by cautiously heating the tar in the still so as to 
render it more fluid and enable the water to rise to the top 
and then letting the upper stratum run out by an overflow 
tap at the side. The distillation is then started. It in- 
volves the formation of two sets of volatile products, 
namely: (1) combustible gases (including sulphuretted 
hydrogen and bisulphide of carbon vapor), which must be 
led away to avoid nuisance and danger of fire, and (2) a 
very complex liquid or semi-liquid distillate. This latter 
is collected in successive fractions, generally in this man- 
ner: (1) as “ first runnings,”’ what comes over at tempera- 
tures below 105° to 110° C. [221° to 230° F.]; (2) as “light 
oils,’ at temperatures between 110° and 210° C, [230° to 


410° F.]; (3) as “carbolic oil,’ at temperatures between | 
| sure, 


210° to 240° C. [410° to 464° F.]; (4) as “ creosote oil,” at 
temperatures between 240° to 270° C. [464° to 518° F.]; (5) 
as anthracene oil, at temperatures above 270° C, [518° F.]. 

In the earlier part of the “first runnings ” and light-oil 
period the condenser must be kept cold; towards the end 
it must be kept warm to prevent choking by solidified 
naphthalene. In practice, the operator does not go en- 
tirely by the boiling point, but to a great extent by the 
specific gravity of the distillate, which, in general, in- 
ereases as the boiling point rises. As soon as a drop of the 
last runnings floats in water (exhibits the specific gravity 
1), the “ light oil” is supposed to be over. That the frac- 
tionation is not always and everywhere effected in the 
same way needs hardly be said. If the manufacture of 
earbolic acid is aimed at, it is best (according to Lunge) to 
select the fraction 170° to 230° C. [338° to 446° F.] for this 
purpose. Naphthalene boils as high as 217° [422° F.], 
yet a deal goes into this carbolic-acid fraction. As soon as 
naphthalene begins to crystallize out largely (on cooling 
down a sample of distillate), the carbolic acid may be pre- 
sumed to be over. What follows next is put aside as creo- 
sote oil, until, after the disappearance of the naphthalene, 
a new solid product, namely, anthracene, begins to show 
itself. With any tar that contains a remunerative propor- 
tion of anthracene, the anthracene oil is the most valuable 
of the products, as the raw material for the making of 
artificial alizarins. 

Supposing the anthracene to have been extracted as 
completely as practicable, the residue in the still consists 
of “‘hard pitch,’ a viscid black fluid which on cooling 
freezes into a fragile solid. In former times more com- 
monly than now “soft pitch” used to be produced by leay- 
ing more or less of the anthracene oil and even creosote oil 
in the still. 
tillation it is as well, if not necessary, to help the yery high 
boiling vapor out of the still by means of superheated 
steam, and to keep the worm at 100° C. [212° F.] to prevent 
choking. At a German establishment a vacuum is used 
with great advantage. ; 

We come now to explain briefly how the several fractions 
are worked up. 

The pitch (which we assume to be “hard pitch”) must 
be run off hot through a tap at the bottom of the still and 
led into a low-roofed and well closed-in “ house,” because 
it would take fire in the open air. After it has cooled 
down sufficiently in the “house,” the pitch is run into 
pitch-holes in front of the house and allowed to freeze 

-there. The depth of pitch in a hole is about 12 inches. 
The solid pitch is hacked out with pickaxes and sent into 
commerce. A superior apparatus for the recovery of the 
pitch, which precludes all danger of conflagration and 
many inconveniénces of the ordinary system, has been de- 
vised for the Paris gas-works by Regnault.. Lunge found, 
from many distillations, that tar from the midland coun- 
ties yields about 55 per cent. of hard pitch. 

Hard pitch is used chiefly for making the following. (1) 
Asphalt.—The pitch is fused up—perhaps in the still which 
produced it—with the requisite proportion of creosote and 
anthracene oil, previously freed from their valuable com- 
ponents. Such asphalt is used for street paving, i.e., filling 
up the spaces between the paving-stones, and, in admixture 
with sand and generally more or less of natural asphalt, 
for the making of footpaths and floorings generally. In 
Germany it serves for the making of pipes for conveying 
acid liquids in works and chemical laboratories, ete. End- 
less hemp-paper is soaked in liquefied asphalt and wound 
spirally around an iron core, previously smeared oyer with 
soft soap, in about 100 layers. The whole is then exposed 
to strong pressure while still hot, and is separated from the 
core after being allowed to cool. Such pipes stand almost 
any kind of acid, but they must not be used for hot liquids. 
(2) Varnishes.—The pitch is dissolved in suitable tar oils,— 
creosote oil for a lower and light oil for a higher quality. 


1 It is described in Lunge’s Treatise on the Distillation of Coal Tar, 
London, 1882, to which this article is largely indebted. 


At the end of the anthracene stage of the dis- 
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(3) Coke.—In former times more frequently than now pitch 
was made into coke by transferring it to a special flat still 
and distilling as long as any volatile products came off. 
The coke which remains is a very pure and consequeritly 
valuable fuel. (4) Lamp-black (as a last resource, if no 
other mode of utilization is practicable),—The pitch is sub- 
jected to partial combustion on hot iron plates and the 
smoke conveyed into chambers to deposit its carbon. The 
yield is about 40 per cent. 

Anthracene Oil.—The oil is allowed to stand cold for a 


| week or so until the anthracene has crystallized out as 


completely as possible. The mother-liquor is then elimi- 
nated, the bulk by means of a filter-press, the rest, at a 
higher than the ordinary temperature, by hydraulic pres- 
The crude product includes far more than half its 
weight of impurities—phenanthrene, paraffin, naphthalene, 
etc. To remove these as far as possible, the crude anthra- 
cene is ground up and treated with petroleum spirit (boil- 
ing at 70° to 100° C. [158° to 212° F.|) or coal tar naphtha 
(120° to 190° C, [248° to 374° F.]), in which real anthracene 
is relatively insoluble. The insoluble part is separated by 
filtering arrangements and presses (so constructed as to 
avoid danger of fire), and at last sublimed, more with the 
view of bringing it into a customary convenient form than 
with the object of effecting further purification. Such final 
anthracene may contain 50 to 65 per cent. of pure substance. 
The only reliable method for determining its strength is to 
convert a known weight into anthraquinone, Ci,Hj902, by 
boiling it with a glacial acetic acid solution of chromic 
acid, separating out the quinone by diluting with water, 
collecting and weighing the product. One part of quinone 
corresponds to 0.8558 of anthracene. 

Creosote Oil is either used as it is for pickling timber, 
softening of pitch, etc., or else redistilled to extract from it 
what there is of anthracene oil and carbolie acid oil, which 
are worked up with the respective principal quantities. 

Carbolic Oil—Assuming this oil to have been collected (as 
it should be if intended for the making of earbolie acid) 
between 170° and 230° [338° and 446° F.], the process of 
extraction is, briefly, as follows: The oil is mixed with a 
suitable proportion of caustic-soda lye (ascertained by an 
assay) in an iron vessel at 40° to 50°C.[104° to 122° F.]. 
Charles Lowe recommends lye of 1.34 sp. gr., diluted with 
water to five times its volume. After settling, the aqueous 
layer is withdrawn into a lead-lined vessel, and the soda 
supersaturated by sulphuric acid. Crude ¢arbolie acid rises 
to the top as an oil, and is withdrawn to be sold as such or 
purified. See CarBoxLic ACID. 

Naphthalene abounds in the oil left after extraction of the 
carbolie acid by caustic soda and in the more volatile frac- 
tions of the creosote oil. From these it separates out (not 
completely), on standing, in crystals. These are collected 
best ina filter-press,and then subjected to hydraulic pressure 
to force out the rest of the mother-liquor. The erude 
naphthalene thus obtained contains an impurity which 
causes it to become red on standing in the air. To remove 
it, the crude product is mixed with 5to 10 per cent. of vitriol 
of at least 1.7 sp. gr., at a moderate heat (addition of a little 
binoxide of manganese is an improvement, e); it is 
then washed, first with water, then, with dilute li, and 
lastly again with water, to be ultimately distilled or sub- 
limed. In the latter case it is obtained in the form of thin 
colorless plates of great beauty. It fuses at 80° C. al F.] 
and boils at 217° C. [423° F.], Naphthalene is largely 
in the making of certain tar colors, such as Manchester 
yellow, CioH6( NO2)2, and the beautiful searlets and crimsons 
made by the ‘‘farbwerke” in Hoéchst, Germany ; these latter 
are diazo-compounds derived from §-naphthol, C;gH; OH). 
Coal gas, if impregnated at a suitable fees with 
naphthalene vapor immediately before issuing from the 
burner, gains greatly in luminosity. This is the principle 
of the “albo-carbon ” gas lamps. 

First Runnings and Light Oil—These may be said to 
clude all the industrially valuable “ benzols ” (taki: 
zol”’ as a generie term for benzol or benzine i and its 
higher homologues, CsHe, C;Hs, CsHio, ete.). As the: 
in most cases does not aim atan actual se 


tio 
individual benzols from one another, but at the 
of certain benzol mixtures demanded by the trac 
of working may assume a great variety of form 
first aim in all cases is the same, being the elin 
all the non-benzol from the given oil or oils. 
pose the light oil is, as a rule, subjected to a 
fractionation over a naked fire to split it up 
fit to be worked for (crude) benzol (CeHe 
carbolie acid (CsH6O), and to be in N 
creosote oil respectively ; the carbolie 
the creosote-oil part put aside, and thus one aH 
tures of “ benzols” are obtained, ’ 

The first rannings contain the bulk of the 
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and a little of its higher homologues, associated, however, 
with bisulphide of carbon, low-boiling oletines, Cn Hon, 
traces of carbolic acid, etc. To remove these impurities as 
far as possible, the oil is thoroughly agitated with concen- 
trated oil of vitriol (which takes up the impurities except 
the bisulphide of carbon), and the “dirty” acid allowed to 
settle out. The acid is then withdrawn as neatly as possi- 
ble, and the residual oil washed, first with water, then with 
dilute caustic soda, and, lastly, again with pure water. The 
washed oil then is subjected to a preliminary fractionation 
by distillation over a naked flame in the “crude benzol 
still.” 

The several mixed benzols obtained are subjected finally 
to a further fractionation in stills worked with steam, to be 
divided into mixed products known by specific names in 
commerce. But these we cannot possibly consider here. 
We will rather give an idea of the way in which theseveral 
chemical species (benzene, toluene, etc.) are being isolated 
in a state of approximate purity to meet the demands of 
the tar-color industry. To do so even for one named com- 
ponent by means of ordinary stills would require an endless 
number of fractional distillations. The work is very ma- 
terially shortened if, as proposed by Mansfield long ago, we 
combine the still with an inverted condenser (still-head, 
dephlegmator), inserted between the still and the worm, 
and keep that intermediate condenser at a suitable constant 
temperature, so that all the less volatile part of the vapor 
is recondensed and sent back to the still. An excellent 
apparatus of this kind was constructed and worked success- 
fully by Coupier. His apparatus consists of three parts, 
viz.: (1) astill heated by means of a coil of close steam 

pipes; (2) a columnar rectifier—*‘ colonnen-apparat,” as the 
Germans call it,—which communicates with the still, and 
which is divided into many compartments by horizontal 
septa so contrived that the vapor in passing from a compart- 
ment to the next higher one must bubble through the liquid 
condensed there from preceding vapor,—an overflow pipe, 
trapped below by condensate, hindering accumulation of 
the liquid in any compartment beyond a certain level; (3) 
a constant temperature still-head, consisting of a succession 
of communicating ring-shaped tubes, which are immersed 
in a bath of water or molten paraffin kept at a prescribed 
constant temperature. Only the most volatile part of the 
vapor survives as such in the columnar rectifier, the degree 
of its volatility depending, of course, other things being 
equal, on the rate at which we distil. This most volatile 
part suffers partial condensation at the prescribed tempera- 
ture in the still-head; the condensed parts are sent back to 
compartments of the “column” by pipes bent into the shape 
of a U at the point where they join the “column” so as to 
prevent vapor from entering them. The uncondensed yapor 
to the worm, and is condensed as usual. 

To prepare benzine, the still-head is kept at 60° to 70° C. 
[140° to 158° F.| At first a mixture of low-boiling bodies 
and benzine goes over, which is rejected, but soon pure 
benzol follows and continues until almost all this component 
has distilled over. The benzol obtained boils between 80° 
and 82° C. [176° and 180° F’.], and consequently is practically 
pure. In order now to extract the toluene, C;Hs, we raise 
the temperature of the still-head to 100° C. (212° F.). A 
small quantity of a mixture of benzene and toluene follows, 
which is rejected. After it comes a continuous distillation 
of almost pure toluene, boiling at 110° to 112° C. [230° to 
234° F.j. In a similar manner (relatively) pure xylene, 
CsHyo, boiling point 137° to 140° [278° to 284° F.], and tri- 
-methyl-benzene, CsHi2, boiling point 148° to 150° [298° to 
302° F.j, can be extracted successively ; but the process be- 
comes troublesome with anything above toluene on account 
of the high temperatures involved for still and still-head. 
Coupier’s apparatus is now superseded by other construc- 
tions, but they all work on the same principle,—that of 
the Coffey still, as used for the rectifying of spirit of 


: 


Pure benzene, toluene, and xylene are used largely for 
the manufacture of tar-colors. The following (and other) 
mixtures are produced directly from the light oil or first 


initial boiling point 82° C. Hoo. by 
“ ” : 88 190 Fr 
4 4 100 212 F 
~ * 108 26 F. 
sal “3 110 230 F. 
ag M4 138 230 F. 


4 serves for enriching coal-gas and adding to its 
ferous power, No. 5 for varnishes, No. 6 for feeding 
> lamps used in the open air, where smoke is no 
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idea of the quantitative composition of this most complex 
material ; 


Benzol (including toluol, €te.).....ccsusseceeseeeee 0.80 
Higher bDenZols.....s...0seccosseses 0.60 
Crystallized carbolie acid......... 0,20 
Creosol for disinfecting purpos 0.30 
Naphthalene. »\insssscenssnairvvevacdtvancsbanes ivan 3.70 

— 5.60 
Creosote of).ii. dled nee AeA 24.00 
Anthracene (pure) 0.20 
PIETY. Gashespustvunasioaar es 9.00 
Water and losaiiviiciiseiccsacccle ek tettennatne 


TARAT, a British district in the Kumaéun division 
of the lieutenant-governorship of the North-West 
Provinces and Oudh, India, lying between 28° 51’ and 
29° 30’ N. Jat. and 78° 46” and 79° 47’ EK. long. It 
contains an area of 938 square miles, and is bounded 
on the N. by the Khumdun Bhabar, on the E. by 
Nepal and Pilibhit subdivision of Bareilly district, on 
the S. by the districts of Bareilly and Morad&b4d and 
the native state of Rampur, and on the W. by Bijnaur. 
The headquarters of the district are at Naini Tal. 
Tarai (‘‘moist land’’) consists of a long narrow strip 
of country running for about 90 miles east and west 
along the foot of the Himalayas, with an average 
breadth of about 12 miles. At its northern edge, where 
the waterless forest tract of the Bhabar ends, a series 
of springs burst from the surface, and these, increasing 
and uniting in their progress, form the numerous 
streams that intersect the Tarai. The Deoha is the 
great river of the Tarai proper, and is navigable 
at Pilibhit. Elephants, tigers, bears, leopards, hyzenas, 
and other wild animals are found in the district. The 
climate is normally bad, but improvement is gradually 
following the spread of sanitary measures. 


According to the census of 1881 the population was 206,- 
993 (113,315 males and 93,678 females). Hindus numbered 
131,966 and Mohammedans 74,982. The only town with a 
population exceeding 10,000 is Kdsipur, with 14,667 inhabi- 
tants. The whole tendency of the population is to agricul- 
tural and not to urban life. The total area under crop in 
1884-85 was 254,288 acres, of which rice occupied 92,186 
acres, wheat 54,627, and other food grains 80,304 acres. 
There are no manufactures worthy of note, and the chief 
trade is the export of grain. The gross revenue in 1884-85 
amounted to £42,048 [$204,353.28], the land yielding £35,507 
[$172,564.02]. The Tarai came under British rule at the 
time (1802) when Rohilkhand was ceded to the East India 
Company. The Government is said to have looked with 
indifference on this uninviting tract, but since 1831, when 
the revenue settlements were revised, this reproach has been 
less deserved. With an improved system of embankments 
and irrigation in 1851, the formation of the Tarai into a 
separate district in 1561, and its complete subjection to 
Kumaun in 1870, the moral and material history of this 
tract has greatly improved. 


TARANTO. See TARENTUM. 
TARANTULA. The tarantula (Lycosa tarantula) 


percentage table for the tar from the Ber- 
in Chemische Industrie for 1879) gives an 


belongs to the mining section of the family sso 
or Wolf Spiders. Its cephalothorax is dorsally of a 
brownish gray color, whilst the abdomen is more 
distinctly brown, and marked with either two or three 
pairs of triangular black spots above the apex of the 
triangles pointing backwards. One of the most strik- 
ing specitic characteristics of this spider is a large 
circular black spot which covers the anterior ventral | 
half of the abdomen, the remainder of this surface 
presenting an ochreous hue. The largest species does 
not exceed } inch in length. The eight eyes are 
arranged in three transverse rows, the anterior con- 
taining four small eyes, while behind this two pairs 
of larger eyes are arranged in two rows, the _ of 
the hindermost row having between them a wider in- 
terval than the first pair. 4 : 

The tarantula is widely distributed in southern 
Europe, round the shores of the Mediterranean, It 
‘occurs throughout Spain and is found in southern 
France, and extends into Asia. In Italy it is said to 
be especially common in Apulia, round the town of 
Taranto, from which place the name of this spider is 
usually derived. A species has also been described 
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from northern Africa. It is usually to be found in 
dry pieces of waste land exposed to the sun. — It lives 
in an underground passage, which it digs for itself 
and lines with its web. These passages are round in 
section, and sometimes an inch in diameter, and may 
extend to a depth of a foot or more below the surface. 
The tube first descends vertically fur some inches, then 
bends at an obtuse angle, becoming vertical again near 
its closed end. The tarantula takes up its position at the 
first bend, where it can command the entrance, on the 


lookout for prey. In some cases the tube is prolonged | 
above the surface of the earth by the formation of a 


small funnel, built up of fragments of wood and earth, 


and lined like the walls of the tunnel by the web. | 
The females show considerable maternal care for their | 


offspring, and sometimes sit upon their egg sacs; and 
the species, although somewhat fierce and combative 
amongst themselves, are capable of being tamed. 


TARANTISM. The tarantula has given its name to one 
of those dancing manias which overspread Europe during 
the Middle Ages. The bite of the spider threw the sufferer 
into a depressed state of melancholy, accompanied by 
various nervous disorders. The condition was accompa- 
nied by an increased sensibility to the power of music. 
The excitement of the nervous system amounted in some 
eases almost to insanity. The symptoms of the patient 
seem to have varied a good deal with the character of the 
individual attacked: the most common were a lividity of 
the body, icy coldness, great depression, nausea, sexual 
excitement, and loss of sight and hearing. The only 
means of arousing the sufferer from the lethargy into 
which he sank was music. Under the influence of this he 
awoke as it were, and commenced moving rhythmically, 
then began to dance, and continued increasing the rapidity 
of the motion until he fell exhausted to the ground. By 
this means it was considered that the poison of the taran- 


tula was distributed through the system and worked out | 


through the skin. If the music ceased whilst the patient 


was dancing, he at once sank back into the state of lethargy | 


from which he had been aroused, but when thoroughly ex- 
hausted he generally awoke relieved and cured at least for 
a time. This dancing mania became contagious: one per- 
son caught it from another quite independently of the bite 
of the tarantula, and in this way whole districts became 
affected. One of the most peculiar characteristics was the 
attraction that bright pieces of metal, or brilliant pieces of 
color, exercised over the imagination of the dancers. 
This was particularly marked in the later history of the 
disease. Each sufferer apparently admired one particular 
hue, the sight of which seemed to catise him the greatest 
rapture, Red was a very general favorite, though this 
color threw St. Vitus’s dancers into a frenzy of rage; 
green, yellow, and other colors also had numerous ad- 
mirers. Other colors, on the contrary, they detested, and 
attempted to destroy articles of the obnoxious shade. 

In marked contrast to the effect produced by hydro- 
phobia, tarantism appeared to evoke in its victims an in- 
tense longing for the sea, into which at times they would 
precipitate themselves; at all times they seemed to prefer 
the vicinity of water, sometimes carrying globes of this 
fluid whilst dancing. 

In its origin tarantism appears to have been contempo- 
raneous with the St. Vitus’s dance of Germany. It first 
appeared towards the end of the 14th century in Apulia; 
thence it spread gradually throughout Italy, and reached 
its height during the 17th century, by which time the 
dancing manias of the North had already died out. It 
affected not only inhabitants of the country but foreigners 
visiting it; age appears to have had no saying influence; 
children and old people alike commenced dancing at the 
sound of the tarantella, but as a rule women were more 
susceptible than men. From the 17th century onwards it 
has gradually declined, and is now practically unknown, 
the only relic of it being the graceful dance of southern 
Italy called the tarantella, The bite of the tarantula is 
painful but not dangerous, and the real cause of the phe- 
nomena described above must be sought in the temporary 
epidemic prevalence of an hysterical condition. 


The Lycosa tarantula is figured in Ann. Se. Nat., 
Zoologie, 1835. ma 


TARARE, on the Turdine, a manufacturing town 
of France, and the second most populous in the de- 
ey of Rhéne, is 25 miles northwest of Lyons. 

ithin a circle drawn 25 or 30 miles from the town 
more than 60,000 workmen are employed, and the 
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value of the textile fabrics produced exceeds £600,000 
fi2.935,000) per annum. ‘arlatans are made in 
‘arare on more than 3000 Jacquard looms. The 
manufacture of Swiss cotton yarns and crochet em- 


_broideries was introduced at the end of last century ; 


in the beginning of the 19th, figured stuffs, openworks, 
and zephyrs were first produced. The manufacture 
of silk plush for hats and machine-made velvets, 
which was set up a few years ago, now employs 2900 
workmen and 500 girls, the latter being engaged in 
silk throwing and winding. There are, besides, four 
or five dyeing and printing establishments, and silk 
looms working for the Lyons trade. An important 
commerce is carried on in corn, cattle, linen, hemp, 
thread, and leather. In 1886 the population was 
11,848 (commune 12,980). 


Till 1756, when Simonnet introduced the manufacture 
of muslins from Switzerland, Tarare lay unknown among 
the mountains. On the old castle to which the town owes 
its origin may be seen the arms of the family of Albon. 


TARASCON, a town of France, in the department. 
of Bouches-du-Rhé6ne, is situated on the left bank of 
the Rhone, opposite Beaucaire, with which it is con- 
nected by a suspension and a railway bridge. It is on 
the Lyons and Marseilles Railway, 156 miles south of 
the former town. The church of St. Martha, built in 
1187-97 on the ruins of a Roman temple. rebuilt in 
1379-1449, has a Gothic spire, and many interesting 
pictures in the interior, which is of fairly pure Pointed 
architecture. Of the original building there remain a 

orch, and a side portal with capitol Be those of St. 
Trophimus at Arles. The former leads to the 


crypt, 
' where are the tombs of St. Martha and Louis 1 


king of Provence. The castle, picturesquely situated 
on a rock, was begun by Count Louis II. in the 14th 
century and finished by King René of Anjou in the 
15th. It contains a turret stair and a chitpel entrance, 
which are charming examples ef 15th-century archi- 
tecture, and fine wooden ceilings. It is now used as a 

rison. The civil court of the arrondissement of Arles 
is situated at Tarascon, which also possesses a com- 
mercial court, a hétel de ville, and fine cavalry bar- 
racks. Hats, and the so-called Arles sausages, are 
made here. The population in 1886 was 6647 (com- 
mune 9314), 


The town wakes up for the fair of Beaucaire and the féte 
of La Tarasque, the latter in celebration of St. Martha’s 
deliverance of the town from a legendary monster of that 
name. King René presided in 1469, and grand exhibitions 
of costume and strange ceremonies ,take place during the 
two days of the festival. Tarascon was originally a settle- 
ment of the Massaliots, built on an island of the Rhone. 
The medieval castle, where Pope Urban II. lived in 1096, 
was built on the ruins of a Roman castrum. The inhab- 
itants of Tarascon preserved the municipal institutions 
granted them by the Romans, and of the absolute power 
claimed by the counts of Provence they only recognized the 
rights of sovereignty. Tarascon played a bloody part in the 
White Terror of 1815. 


TARAXACUM is the name usually applied in medi- 
cal practice to the common dandelion (Taraxacun: 
plant 

Cc 


officinale, Wiggers). The DANDELION (q.v.)isa 
of the northern hemisphere, extending to the Areti 

regions, and is cultivated in India. The preparations 
chiefly employed are the fluid extract, the preserved 
juice of the root, or succus, and the soli¢ 
The dried and roasted root, mixed with gro 


is often sold under the name of dandelion 

as a beverage. The root is most bitter from 1 
July,but the milky juice it contains is less abund: 

the summer than in theautumn. For this reason, the 
extract and succus are usually prepared during the 
months of September and October, After 

change takes place in the root, which loses 

ness to a large extent. In the dried state 

not keep well, being quickly attacked by it 

ternally it is brown and wrin rf 

with a yellow centre and concentri¢ 
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2 inches to a foot long, and about } to } inch in diam- 
eter. The juice when first exuded is bitter and neutral, | 
but on exposure to the air soon acquires an acid reac- 
tion and a brown tint, coagulating and depositing a 
complex substance, to which the name of ‘‘ leonto- 
donium’”’ has been given. From this deposit a bitter 
principle, ‘‘ taraxacin,’’ and an acrid erystalline sub- 
stance, ‘‘taraxacerin,’’ soluble in alcohol, have been 
obtained, but to which of these the medicinal proper- 
ties are due is not known. In autumn the root con- 
tains about 24 per cent. of inulin, but in summer | 
barely 2 per cent. When the juice has fermented, 
mannite is found in it. Taraxacum is chiefly employed 
as a stimulant tonic in hepatic disorders. In some 
cases it acts as a cholagogue and mild aperient, and in 
others as a diuretic. 


The roots of other Composite plants are sometimes gath- 
ered by careless collectors for dandelion, especially that of 
Leontodon hispidus (L.). The root of this plant is tough when 
fresh, and rarely exudes any milky juice. The flowers, 
moreover, have feathery pappus, while in the dandelion it 
is simple. 

TARBES, a town of France, chef-lieu of the de- 
partment of Hautes-Pyrénées, is situated on one of the 
most beautiful plains of France, on the left bank of the 
Adour, streams from which are conducted through all 

parts of the town. The lines of railway from Paris to 
ierrefitte and from Toulouse to Bayonne cross here. 
Among the many gardens and open spaces for which 
Tarbes is distinguished is the Massey garden (35 acres), 
given to his native town by a Versailles official of that 
name, in which his statue faces the town museum, 
founded by the collector Achille Jubinal. The varied | 
collections include Roman remains, and specimens of 
the fauna and flora of the Pyrenees. The architecture 
of the cathedral is heavy and unpleasing, but the 
cupola of the transept (14th century), the modern glass 
in the 12th century apse, and a rose window of the 
13th century, in the north transept, are worthy of 
notice. The Carmelite church has an interesting 
ants and there are the ruins of a opepel and cloister, 
and Roman remains in the garden of the former epis- 
copal palace, now occupied by the prefecture. The 
municipal buildings, with the public library (22,000. 
volumes), the lyceum, the court of justice, and the 
barracks (which are large and fine) may also be men- 
tioned among the public buildings. The garrison and 


|the only secure port on the gulf. 


artillery establishments, the latter associated with an 
arsenal and large workshops, have considerable im-_ 
rtance. Other industrial establishments are a_ 


oundry, machine manufactory, felt and woollen fac- 
tories, and wool and flax spinning mills. Paper, lace, 

_ knitted goods, carriages, and leather are also made 
here, aid marble from the Pyrenees is prepared for 
the market. There are important fairs and markets, 
articularly for horses, as Tarbes is a well-known centre 
or a special breed of light horses, its stud being the 
most important in the south of France. The popula- 


tion of the town was 24,882 in 1886. 


Tarbes, a mere vicus in the time of Gregory of Tours, rose | 
_ into importance after the destruction of the ancient Aqui- , 
_ tanian town of Turba. The seat of the bishopric was trans- | 
ferred to it about the 9th century, when a castle was also 
built. Raymond L., towards the middle of the 10th century, 
rebuilt the town, fortified it, and made it the capital of the | 
county of Bigorre. The English held the town from 1360 
to 1406. In 1569 Tarbes was burnt by Montgomery, and 
the inhabitants were driven out. This happened a second 
time, but in August, 1570, the peace of St. Germain allowed 


the inhabitants to return to the grass-grown streets. Sub- 

‘sequently Tarbes was four times taken and re-taken, and a 
number of the inhabitants of Bigorre were forced to take 
ge in Spain, but in 1594 the members of the League were 

y expelled. The English, under Wellington, gained a 
y over the French near Tarbes in 1814. Théophile 
was born here in 1811. 


RENTUM, or Taras, now Taranto, a famous 
city of southern Ital , situated on the north 
f the bay of the same name, at the entrance of 
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; This port, now 
called the Mare Piccolo, is a bay 16 miles in circuit, 
landlocked by a low rocky peninsula. The entrance is 


| so narrow that it is crossed by a bridge of seven arches; 


it was already bridged in Strabo’s time. The modern 
town, in the province of Lecce, which is the see of an 
archbishop and had in 1881 a population of 26,611, 
stands on the peninsula, which is now rather an island, 


tthe isthmus connecting it with the mainland having 


been cut through for defence by Ferdinand I. The 
ancient citadel occupied the same site, but the city in 
its best days was much larger, traces of the walls being 
visible about 2 miles from the gates of the modern 
town. The remains of antiquity are inconsiderable. 


Tarentum was a Spartan colony founded about the close 
of the 8th century B.c. (Jerome gives the date 708) to relieve 
the parent state of a part of its population which did not 
possess, but claimed to enjoy, full civie rights. Legend 
represents these Parthenie (so they are called) as Spartans 
with a stain on their birth, but the accounts are neither 
clear nor consistent, and the facts that underlie them have 
not been cleared up. The Greeks were not the first settlers 
on the peninsula; recent excavations have brought to light 
signs of a pre-Hellenic trading place, and the name of Taras 
may be older than the colony. To the Greeks Taras was a 
mythical hero, son of Neptune, and he is sometimes con- 
founded with the wcist of the colony, Phalanthus. Situated 
in a fertile district, especially famous for olives and sheep, 
with an admirable harbor, great fisheries, and prosperous 
manufactures of wool, purple, and pottery, Tarentum grew 
in power and wealth and extended its domaininland. Even 
a great defeat by the natives in 473 B.c., when more Greeks 
fell than in any battle known to Herodotus, did not break 
its prosperity, though it led to a change of government from 
aristocracy to democracy. A feud with the Thurians for 
the district of the Siris was settled in 432 by the joint 
foundation of Heraclea, which, however, was regarded as a 
Tarentine colony. In the 4th century Tarentum was the 
first city of Great Greece, and its wealth and artistic culture 
at this time are amply attested by its rich and splendid coins; 
the gold pieces in particular (mainly later than 360) are per - 
haps the most beautiful ever struck by Greeks (see NUMIS- 
MATICS, vol. xvii. p. 653). In thesecond half of the century 
Tarentum was in constant war with the Lucanians, and did 
not hold its ground without the aid of Spartan and Epirote 
condottieri. Then followed war with Rome (281), the expe- 
dition of Pyrrhus, and at length, in 272, the surrender of 
the city by its Epirote garrison (see the details in vol. xx, 
p. 736 sq.). Tarentum retained nominal liberty as an ally 
of Rome. In the Second Punic War it suffered severely, 
when it was taken by Hannibal (212), all but the citadel, 
and retaken and plundered by Fabius (209). After this it 
fell into great decay, but revived again after receiving a 
colony in 123 B.c. It remained a considerable seaport, and 
its purple, second only to that of Tyre, was still valued, but 
in Strabo’s time it had shrunk nearly to the limits of the 
present town. After the fall of the Western empire it was 
held from time to time by Goths, Lombards, and Saracens, 
but was not finally wrested from Byzantium till Robert 
Guiscard took it in 1063. 

For special literature about Tarentum, see Busolt, Griech. Gesch., 
i. 206 sq. 

TARES, or VETCHES. 
p. 334. by 

TARGUM (84274) in its concrete sense signifies the 
paraphrastic translation of the Hebrew Scriptures, or 
parts thereof, into the Aramaic tongue. It has, how- 
ever, three other meanings : (1)a translation of any 
language into another ;' (2) an_ interpretation in any 
language ;? and (3) the Aramaic postions of certain 
books of the Bible (notably Daniel and Ezra).* 

The word is not itself found in the Bible; but the 
ager methurgam (23)YP) occurs in Ezr. iv. 7, 


See AGRICULTURE, vol. i. 


tS, ie 


he noun Targum, a form similar to TALMUD (g. 


v.), 
occurs for the first time in the Mishnah, both Fal 


1 5 1°37 (German translation), ete. 

2 pna tth ; nthe in either of these two senses the lan- 
guage into which the translation is made, or in which an inter- 
pretation is given, must be specified, or otherwise indicated, ¢.9., 

1 DIIIN (Greek translation), D'YIWN DVN (Septuagint), 


DpPyr DAIN (Aquila translated), except when it is Aramaic, in 


which case the language may be named (as in Ezra iv. 7) or not 


~phto, Shabbath, xiii. [xiv.} 2). 
8 Compare Mishnah, Yada m, iv. 5. * See last note. 
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and non-canonical,'—the latter being apparently the 
older source. 

Origin.—Although none of the Targums now in 
our hands are as old as the SEPTUAGINT (q.v.), the 
public use of Targums on Sabbaths, festivals, ete., 
is very ancient, and indeed their language was for sev- 
eral hundreds of years the sole one understood by the 
majority of the Jews in Palestine and Babylonia. 
How the Hebrew people of Judea came so entirely to 
unlearn their own Hebrew tongue as to stand in need 
of an Aramaic translation of their Scriptures need not 
be dwelt on here (see vol. xi. p. 535 and vol. xxi. p. 
679-680). But an important contrast between the 
Aramaic and Greek versions deserves particular notice. 
The use of the Septuagint by the Greek-speaking 
Jews of Alexandria, Asia-Minor, and elsewhere caused 
those who adopted it to forget entirely their own He- 
brew tongue. The Aramaic version (Targum), how- 
ever, springing from a religious necessity, was the 
cause of revival of the knowledge of Hebrew, which 
had been nigh forgotten. It is therefore easy to un- 
derstand why the Jews in general have shown com- 
paratively little attachment to the Septuagint, whilst 
they ever ardently reyered the Aramaic version, even 
after the institution of publicly reciting it had ceased.’ 
To this day pious Jews privately prepare themselves 
every Friday for the lessons of the coming Sabbath by 
reading the weekly portion twice in the sacred text and 
once in the Targum (DI Ins) yng Dw). 

Former Use of the Targum in Public.—The follow- 
ing rules had to be observed in the reading of the 
Scriptures at the synagogal service : 


I. As regards the Law (Pentateuch). (1) The private 
person called to the Law (which chiefly contains halakhic*® 
matter) read one verse of it, which the official methurge- 
man or turgeman (translator) immediately paraphrased; 
(2) whilst the reader of the law was not allowed to take 
his eye off the written scroll, the methurgeman was for- 
bidden, not merely to read out of a written Targum, but 
even to look into the sacred text;* (3) each of these had to 
wait till the other had quite finished the reading and trans- 
lation respectively ; (4) one was not allowed to raise his voice 
in a louder key than the other; (5) a certain number of pas- 
sages, although allowed to be read, were not allowed to be 
translated; these were: (a) such as might reflect unfavor- 
ably on a father of a tribe, or on an eminent teacher (T. B., 
Megill., 25b, Tosaph., catchword Wy); (b) such as might 
encourage the ignorant to think that there was some truth 
in idolatry; (ce) such as might offend decency (Mishnah, 
Megillah, iv. 10; Tosephto, ibid., 35, 37; T. Yer., aid., iv. 10; 
and T. B., ibid., leaf 25b); (ad) such as were fixed by the 
Lord Himself to be read in Hebrew only (as the sacerdotal 
benediction, Num. vi. 24-26);5 (6) the translator was 
neither allowed to give a literal translation nor to add any- 
thing that had no foundation in the Divine word; he had 
to give the spirit of the letter.® 

II. As regards the Prophets. (1) The person called to read 
the Prophets (which chiefly contain agadic matter’) might 
read three verses, of which the translator, who might be 
the reader himself,’ sought to render the meaning to the 


1 Siphere e vol. xvi. p. 531) on Deuteronomy (Pericope Sho- 
phetim), Pisko 161. 

2 “Let not the Aramaic be lightly esteemed by thee,” says the 
Jerusalem Talmud, “ seeing that the Holy One (blessed be He !) 
has given honor to it in the Pentateuch (Gen. xxxi. 47), in the 
Prophets (Jer. x. 11), and in the Hagiographa (Dan. ii. 4),” (Sotah 
vii. 2), Instead of “Arammi” (Aramaic) the Midrash Rabbah on 
nies) reads “ Parsi” (Persian); the reading here is “ Sursi” 

riac). 

3 Bee MISHNAH, vol. xvi. p. 526-528. 

4 This was done to prevent its being thought that the Targum 
the exponent of the oral Law) was to be found in writing in the 

entateuch (the exponent of the written Law). 

5 The Babylonian Talmud, (Megillah, 25b) says that the priestly 
benediction wss not to be recited in Aramaic on account of the 
phrase “the Lorp shall lift up His countenance upon thee,” 
which would oo as ifthe Lord had been a respecter of persons. 
In Talmudie times they had ree in Babylonia, lost the 
real reason of the Mishnie prohibition, which is that this bene- 
diction is doubly, yea, trebly Divine, being framed in its every 
word by God Himself, and can thus only be recited in those very 
words (71, thus: Num, vi. 23). See Mishnah, Sotah, vii.2; T. Yer- 
ushalmi, tbid., and Megiliah, iv. 11, and, finally, Bemidbar Rabbah, 
cap. xi. in medio, 

® See Tosephto, Megillah, iv. in fine. 

7 See MIDRASH, vol. xvi. p. 297. 

§ Thus Jesus (Luke iv. 16-27) no doubt read the Haphtarah 
(prophetic portion) himself, and paraphrased it himself. From 
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best of his ability ; (2) the translator was allowed both to 


| read out of a Targum volume and to look also intothe book 
| containing the prophetic texts; (3) if reader and translator 


' certain passages were not allowed to be translated : 


were two different persons they observed the third rule 
given above for the case of reading the Law; (4) here also 


a 
such as reflected on great men of the Israelite nation; 
such as offend decency ; (5) any one sufficiently intelligent 
might read, and of course paraphrase, the portion from the 
Prophets. 

III. As regards the Hagiographa. The widest range of 
liberty must have been granted both to reciters and trans- 
lators, as very scanty mention of any particular provision 
concerning it isto be found in the Talmuds. The Psalms 
and the book of Esther are classed together in so far as 
they may be read and paraphrased even by ten persons (T. 
B., Meg., 21h). For Job and Lamentations, see below. 

Duration of this Practice.—The practice of publicly 
reciting the l'argum continued somewhat later than 
the last of the geonim. Within the last 400 years of 
that period, however, the power of this ancient in- 
stitution began to fluctuate, gradually declined, and 
finally almost—but not entirely’—died out. The 
causes of this were two-fold. One was, that after the 
Mohammedan conquests Arabic supplanted Aramaic 
as the vernacular, and the Targums thus became un- 
intelligible to the mass (see Seder Rab ‘Amram, i., 
Warsaw, 1863, leaf 29a), even as was already the case 
in the Western world. A second and more impor- 
tant cause, however, was the spread of Karaism, 
whose criticism of the Rabbinic contents of the Tar- 
gums provoked the Rabbanites to pay more attention 
to the etymology and grammar of the Hebrew text of 
the Bible. Thus the T'argums, both in their periods of 
Mi de and decay, exercised, directly and indirectly, a 
salutary influence. In each case the knowledge of 
Hebrew was promoted; and it advanced so much, 
that by 1000 a.p. the Jews of Irak, like those of the 
rest of the world then, and as in our own days, cer- 
tainly knew the pure Hebrew better than the Aramaic 


idiom. The same was the case in other Arabic-speak- 
ing parts, as Spain, Africa, ete..—Yemen then and 
still forming a solitary exception.” 


Authorship and Age of the Various Targums.—The 
Targums on the various books of the Bible are not 
merely by various authors, but also of various ages. 
They have only one thing in common,—all of them 
rest on oral traditions, his are hundreds of years 
older than the earliest form of the written Targums 
now in our hands. We enumerate them according to 
Biblical order, although that is not necessarily the 
chronological order in which they were either composed 
or committed to writing. 


this rig of peat ee pee paraphreaiy by one se the ame 
erson the sermon (7 sprang. e passage in question 
Isa. xi. 1, ete.) was read on the Sabbath before the New Year 
(day of memorial). ~ 

® Long after the institution of publicly reciting the T 
on the Law had generally declined, it was yet retained in Ger- 
many and Italy on certain days of the three high festivals, viz., 
(a) the seventh day of Passover, (b) the first al ’ 
= 2 hee ae a attached to the — of Ta ee: 
my) Mw). e passages so reci we a) parts 0! e 
lesson for the day—the song of Moses and tie chidren of Israel, 
with the introduction ; (0) the Decalogue in Exodus ; (ce) the last 

ortion of Deuteronomy. In the first case the Leng + 

rom the three Targums mixed, in the second from the 
Yonathan with deviations, in the last from the 
es jeces are interspersed with sundry bits 

amb, MS. Add. 374, leaves 169a-171b, 199a— 5 y 
wards the end of the 14th century, as regards Passover 
tecost, the custom fell into desuetude, but down to ou 
some of the congregations of Italy continue the usage o 
the Targum Onkelos in connection with the narration ©: 
of Moses. This custom, however, is now rapid] 
As regards the recitation of the Targum on the Pro 
remnant of the congregations following the rite of. 
so-called an gh ee it to this day on the festival 
For the use of the Targum on Pentecost, see Respons 
Meir of Rothenburg (Rosu, q.v. footnote 3), No. 59. 

0 In Yemen the Targum is publicly recited to this 
strange to say, by boys of nine years of or so in ti 
Saphir, Eben Sappir, i. (Lyek, 1566, 8vo.), f 
once told the present writer that a youth, eig 
(ut supra, 61b), who carried his travelling-bag and 
guide over the mountains, Said, i.e., Se 
shoemaker by trade, could translate to in 
memory any passage Saphir recited in Hebrew. 
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I. The Pentateuch.—(a) There is a complete Targum known | heathen origin and so to facilitate the confusion with 


as Onkelos (DY9D218, DOP I, OVOP IN, DIDI). The person 


and even the name of Onkelos have been for the last three 
hundred years a crux criticorum. 

According to the Babylonian Talmud, Megil., 3a, “Onke- 
los (son of Calonicus, Gitt., 560, or of Calonymus, ‘Ab. Zar., 
lla), the proselyte, composed the Targum on the Pentateuch 
(1728) out of the mouth of R. Eli‘ezer and R. Yehoshua‘,” 


who taught in the Ist and 2d centuries. In the Jerusalem 
Talmud, Meg., i. 9, the same thing is related on the same 
authorities, and almost in the same words, of the proselyte 
Aquila (Akylas) of Pontus, whose Greek version of the 
Bible was much used by Greek-speaking Jews down to the 
time of Justinian (Nov., exlvi. cap. 1).1 There are other 
parallels between what Tosephto and the Babylonian Talmud 
tell of Onkelos and what the Jerusalem Talmud and the 
Midrash tell of Aquila. Both throw their idolatrous in- 
heritance into the Dead Sea (Tos., Demai, vi. 12; T. Y., 
Demai, vi. 10), and both have connections with Roman em- 
perors, Onkelos being sister’s son of Titus (Gittin, 56b), and 
Aquila of Hadrian (Midr. Tanh., Mishpatim; see, also, for 
Onkelos, ‘Ab. Z., lla, and for Aquila’s connection with Ha- 
drian, T. Y., Hag., ii. 1; Shem. Rab., xxx.; Epiphanius, De 
Mens. et Pond., xiv. sq.). From these facts some (see N. 
Adler, Nethinah lagger, in the Vilna Pent., 1874, Introd.) still 
argue that Onkelos is but another name for Aquila, and that 
the Greek translator also wrote our Targum. This view 
was long ago refuted by R.‘Azaryah de’ Rossi,? and is quite 
untenable. It is incredible that Aquila or any other Greek 
could have had the mastery of Aramaic and of traditional 
lore as well as of Hebrew which the Targum displays; and 
the phrase of T. Y., Megil., i. 9, ‘an untutored person picked 
out for them Aramaic from the Greek,” is quite inapplicable 
to Onkelos, and ought to be taken as referring to the Peshito 
Syriac, which is admittedly dependent on the LXX. Ina 
Jewish writing “for them”—set absolutely—means “ for 
the Christians.” The view now accepted by most critics is 
that the word Onkelos is a Babylonian corruption of Akylas, 
but that the name “ Targum Onkelos” originally meant no 
more than “Targum in the style of Aquila,” i.e., bearing 
to the freer Palestinian Targums a similar relation to that 
of Aquila’s version to the Septuagint. On this view there 
never was a real person called Onkelos. But how Akylas 
(OM PY ; in Ber. Rab.,i. middle, DIT *PN or PPS, ie, VPs) 
could be corrupted into Onkelos has nof been satisfactorily 
explained ; and, besides the traditions about Onkelos which 
resemble what is known about Aquila, there are others, 
and these older than either Gemara, which have no such re- 
semblance, and assign to him an earlier date, associating 
him with R. Gamliel the elder, the teacher of St. Paul ( To- 
sephto, Shab., vii. [viii.] 18; Hag., iii. 2,3; Kel. Bab. Bath., 
ii. 4; Mikv., vi. 3; Talmud B., ‘4b, Zar., lla; Mas. Semah., 
viii. init.). The Zohar (iii. leaf 73a of the small ed.) ascribes 
his being circumcised to Hillel (R. Gamliel’s grandfather) 
and Shammai. These notices, it is true, do not speak of 
Onkelos as a targumist; and, indeed, the Targum being a 
representative piece of the oral law was certainly not writ- 
ten down, private notes (megilloth setharim) excepted, before 
the Mishnah, Tosephto, etc., i.e., till about the end of the 6th 
or the beginning of the 7th century. But in the opinion 
of the present writer this need not prevent us from recog- 
nizing Onkelos as a corrector and compiler of oral Targum 
in the 1st century. As regards the name, it may be sug- 
gested that Onkelos is a deliberate perversion of Evangelus, 
a Greek proper name which exactly translates the Jewish 
(and especially Babylonian-Jewish) name Mebasser. As the 
Christian writings are called Aven (iniquity, idolatry), and 
as the pre-Mishnic teacher R. Meir calls the gospel (evange- 
lion) ongillayon (iniquity of the roll; T. B., Shab., leaf 116, 
Amst. ed. of 1645), or, by inversion, gilyon-aven (roll of 
iniquity), the name Evangelus, which suggested associa- 
tions with the gospel, might be perverted into Onkelos 
peak On-keles (iniquity of disgrace). And, while a Baby- 

ian Jew coming to Palestine might find it convenient to 
translate his Hebrew name into Evangelus, this good Greek 
name was enough to suggest in after times that he was of 


1 For the connection of Aquila with R. Eli‘ezer and R. Yeho- 
shua‘, see also Beresh. Rab., \xx.; Bemidb. Rab., viii. end ; Kohel. 


2 Le, *minHaadummim.” The Adummim are supposed to be 
one of the four noble families carried to Rome by Titus. 
® The Jerusalem Talmud repeatedly cites Aquila’s renderings 
and never partes ~ “ a it — Pag ope ha 
or eae elos (¢.9., .,iv. 11; ef. Onk.on Exod. 
xxxii. 35). Inthe Midrash Rabbah, besides many citations from 
Aquila, we find one of Onkelos by name Gn Bem. R., ix. in fine; 
_on Deut. xxxii. 24) and various allusions (without name) to 
found in him. He is also cited by name in the Pales- 
ke de-R. Elitezer, xxxviii. 


Aquila. The idiom of the Targum Onkelos, which is held 
to be Palestinian with some Babylonian features, points to 
Babylonia as the country of its final redactor, if to Pales- 
tine as its source. It must be remembered that Hillel and 
other great fountains of Palestinian learning were of Baby- 


| lonian origin. 


(8) Certain Targumic fragments on the Pentateuch go 
under the name of Targum Yerushalmi, or, rather, Palestinian 
Targum. These are the remains of a much larger Jerusalem 
Targum, once current in Palestine. But, the Palestinian 
rabbis not having approved of it, perhaps because it ac- 
corded in various of its interpretations and phrases with 
interpretations and phrases to be found in the Gospels,® it 
gradually lost its authority and the greater portion of its 
original matter, and is now in our hands what it is. It cer- 
tainly never was part of the 7, Onkelos, nor was the T. On- 
kelos part of it, though the two are closely related. As re- 
gards its age, several of the pieces formerly found in it (now 
in 17. Yonathan) were in the 2d and 3d centuries distinctly 
quoted® with disapprobation. But like Onkelos it cannot 
have been written down before the Mishnah and other parts 
of the oral Law.” 

(y) The Targum Yonathan, or T. of Jonathan, on the Penta- 
teuch is also Palestinian. This Targum was no doubt un- 
dertaken, as Dr. Bacher has shown (Z.D.M.G., xxviii. p. 
69), to combine the finest parts of what early 7. Onkelos 
and T. Yerushalmi contained. This attempt could not have 
been made without both these Targums lying in writing 
before the compiler of the third Targum. The Vargum 
Yonathan on the Pentateuch is a produet, at the earliest, of 
the 7th century, to which conclusion internal evidence also 
points.’ The author is, of course, not the ,Yonathan b. 
‘Uzziel, principal of the eighty disciples of Hillel (T. B., 


4 Bibliography of the Tarquin oyspa1x.—(A) There are very fine 
MSS. of this Targum at Parma, Gator, Cambridge (Dd. 11, 26, 
Add. 446, 1053), the British Museum, Kissingen (Rabbin Bamber- 
ger), ete. (B) A Massoreth on our Targum by an anonymous 
author, who must have lived in or before the 12th century, has 
been published—(1) by Luzzatto (Osar Nehmad, re ; (2) by Adler 
(Vilna edition of the Pentateuch of 1874); and (3) by Berliner 
(with a German translation, etc., Leipsic, 1877, 8vo). (C) Leading 
editions : (1) Bologna, 1482, editio princeps, without vowel-points ; 
(2) the Complutensian polyglott; (3) the Bomberg Rabbinic Bible 
of 1517; (4) Sabbioneta, 1557, 16mo (reprinted, not without mis- 
takes, at Berlin, 1884, imp. 8vo) ; and (5) Vilna edition of the Pen- 
tateuch of 1874, the Targum being i ema according to a Bod- 
leian MS. (Canon. Orient. 91). st) ranslations: (a) into Latin— 
(1) by Alphonsus Zamorensis (Polygl., 1517, ete.) ; (2) by P. Fagius 
(Strasburg, 1546, folio) ; @ into English by Etheridge (Targums, 
London, 1862-65, 8vo). (E) Commentaries, all in Hebrew: (1) 
Pathshegen, by an anonymous Provengal rabbi of the 12th century 
(see MAHZOR), in the Vilna Pentateuch of 1874; @ by R. Morde- 
khai b. Naphtali (Amsterdam, 1671-77, fol.) ; (8) Lehem Vesimlah 
double commentary) by R. Bensiyyon Berkowitz (Viina, 1846-56) ; 
4) by Dr. Nathan M. Adler (Vilna Pentateuch of 1874, ut supra). 
(F) Other literature (also for the other Targums) : Seba Hebrew 
—Meor ‘Enayim, by R. ‘Azaryah m. Haadummim te eapest and 
best edition, Vilna, 1863; Mine Targumo, by R. Y. Berlin or Pick 
(Breslau, 1851, 4to); Oheb Ger, by S. D. Luzzatto (Vienna, 1830) ; 
‘Oteh Or, by the before-named B. Berkowitz (Vilna, rar Iggereth 
Bikkoreth, by R. Z H. ae yuth (Chajes), ed. Briill, Presburg (1853, 
8vo); Rapoport, ‘Hrek ‘illin (Prague, 1852, 4to); Lowy, Bikko- 
reth Hattalmud, i. (Vienna, 1863, 8vyo); (b) in Latin—Morinus, Ex- 
ercitationes, ii. viii. 6 (Paris, 1660); Winer, De Onkeloso (Leipsic, 
1820, 4to); R. Anger, De Onkelo (Leipsic, 1845-46) ; (c) in German 
—Zunz, Gottesd. Vortreige B scot al 1832); Geiger, Urschrift (Breslau, - 
1857) ; Hamburger, Real- as geen Targum Onkelos, by Dr. A. 
Berliner (Berlin, 1884, yt vo). On this work, see Néldeke, in 
Zarncke’s Centralbl., 1884, No. 39, and Lagarde in Gdtt. Gel. Anzeig., 
November, 1886 (No. 22); (d)in English: E. Deutsch, in his Lit- 
erary Remains—to be used with caution. (G) Lexicons to this and 
other Targums: (1) as for the Talmuds and Midrashim, so also 
for the Targum, R. Nathan b. Yehiel’s ‘Arukh (see TALMUD, p. 37, 
note 7) stands first ; (2) next to itis Elias Levita’s Methurgeman 
(Isny, 1541, fol.); (3) Buxtorf’s Lexicon Chaldaicum, Talmudicum, 
et Rabbinicum (cheap and new, though by no means best, edition, 
Leipsic, 1869-75) ; 4) Levy's Chald. Worterb, (1866-68) ; (5) Jastrow’s 
Dictionary, i., ii. (New York, 1886). (H) Grammars; (1) Juda Jeit- 
teles’s Mebo Hallashon (Prague, 1813, 4to); (2) Bliicher’s Marpe Leshon 
Arammi (Vienna, 1838) ; (3) Fiirst’s Lehrgeb. d, Aram. Idiome (Lei 
eigen 0 (4) Lerner’s Dikduk Lashon Arammith (Warsaw, 1875) ; 
all in 8vo. 

5 See T. Yer., Berakhoth, v. 3, and compare with it Luke vi. 36. 
bey ot? Berliner, ut swpra, pp. 85, 86. 

® Compare last note. 

7 Bibliography of the Targum Yerushalmi on the Pentateuch—(A) 
There isa MS. of this Targum preserved in the Vatican ere 
feocez B) The first edition of this Targum is in the so-calle 

hristian Rabbinic Bible of 1517. It is to be found also in most 

lyglott and Rabbinie Bibles, including the Polish editions 
Warsaw, ete.). (C) Translations: (a) Latin—(1) by Taylerus 
London, 1649, 4to) ; (2) by Chevalier (in the Polyglott, London, 
1653-57). (b) In English by Etheridge (7argums, London, 1862-65, 
8vo). (D) There are two commentaries on this Targum in He- 
brew: (1) by R. David b. Ya‘akob (Prague, 1609, 4to) ; (2) by R. 
Mordekhai b. Naphtali (Amsterdam, 1671-77, fol.). 

®§ See our Targum on Gen. xxi. 21, where Mohammed’s first — 
wife (Khadidja) and their youngest daughter (Fatima) are men- 
tioned by name, 
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Sukkah, 28a), who, according to T. Bab., Megill., 3a, composed 
a Targum on the Prophets from the traditions of Haggai, 
Zechariah, and Malachi. 

Il. Targum Yonathan on the Prophets.—It has been known 
from early quotations, as from RAsur (q.v.) and others, but 
notably from Kimur (q.v.), that, in addition to the com- 
plete extant Targum on the Prophets, there existed other 
Targums or fragments of them. These are now known 
from the marginal additions to the Reuchlinian Codex of 
the Targum on the Prophets published by Lagarde (Leipsie, 
1872), and have been discussed by Bacher (ut sup.). As re- 
gards the complete Targum on the Prophets, no mistake 
can be greater than to believe that Rab Yoseph, a teacher 
of the 3d and 4th centuries, and head of the academy of 
Pumbaditha (see RABBAH), was the author of this Targum 
in whole or in part. This mistake has its origin in the re- 
peated phrase of the Babylonian Talmud, ‘JO 29 03975 


(“as Rab Yoseph targumizes’’); but then a similar phrase 
exists with regard to Rab Shesheth, AWw 39 DIINID (“as 
Rab Shesheth? targumizes”). And in like manner the ex- 
pression }J°17073 (“as we targumize”) is of frequent 


occurrence. In this last instance the words mean “as we 
are in the habit of translating certain passages in Holy 
Writ according to a Targum we have received.” As applied 
to Rab Yoseph and Rab Shesheth the phrase may certainly 
mean more and yet not imply that these teachers were in 
any way authors of the Targum on the Law, the Prophets, 
or Hagiographa. Rab Yoseph and Rab Shesheth were both 
blind, and as such were not allowed to quote in extenso the 
written word of the Law, which it was forbidden to recite 
orally. They therefore committed to memory the oral 
Targum, and so were, of course, appealed to as Targumic 
authorities, etc. That Rab Yoseph was not the author of 
the Targum on the Prophets will be clearly seen from the 
following Talmudic passage (B., Megillah, 3a; Mo‘ed Katan, 
28b): “Were it not for the Targum of that verse [Zechar. 
xii. 11] I should not know the meaning of the prophet.” 
This verse is from the last but one of all the Prophets ;* and 
we see that Rab Yoseph must have had the Targum on the 
Prophets before him. In the opinion of the present writer 
this Targum was composed by Yonathan; and, not being 
on books of the Law, there was no reason why it should 
not have been there and then written down. Although 
the traditions it embodies came originally from Babylonia 
and returned to Babylonia, its language has yet a more 
marked coloring of the Palestinian idiom than that of 
Onkelos, because it was not studied so much and therefore 
not so much modified and interpolated, Some of the 
Agadoth occurring in this Targum are ascribed in the Tal- 
mud and Midrash to later men, but this is no conclusive 
argument against an early date. It can be shown that 
many laws and sayings supposed to be of the 2d, 3d, and 
4th centuries of the Christian era are actually of pre- 
Christian times, and, indeed, certain explanations, figures 
of speech, etc., had been, so to say, floating in the air for 
centuries. Certain passages in the Septuagint contain 
Agadoth which reappear, seemingly for the first time, in 
the Talmudic literature. The Prophets themselves knew 
Agadoth which only reappear in what are believed to be 
late Midrashim (comp., e q., Isaiah xxix. 22 with T. B., Synh., 
19) ; Isa, xxx. 26 with Targum on Judges v. 31, Ber. Rab., 
xii.; Ezek. xxii. 24, etc., with Ber. Rab., xxxiii.).6 

III. Targum on the Hagiographa.--No author’s name is 
attached to this Targum in whole or in part. The Psalms 


f 


1 Biblioaraphy.—(A) There certainly exists, somewhere in Italy, 
a MS. of this Targum, although the owner js at present unknown. 
(B) This Targum appeared for the first time in the Pentateuch 
edition of Venice (1590-91, 8vo). (C) Translations: (a) Latin 
by Chevalier (London, 1653-57) ; (b) in English by Etheridge (op. 
cut.). (D) Commentaries: (1) by R. David b. Ya‘akob (Prague, 
1609, dto) ; (2) by R. Mordekhai b. Naphtali (Amst., 1671-77, fol.) ; 
(3) by an anonymous author in the Warsaw edition. 

2 In the editions before us (T. B., Sotah, 48b) Yoseph stands on 
the margin instead of Shesheth; but in the edition before R, 
‘Azaryah m. Haadummim the reading was absolutely Shesheth ; 
see mages rr may ot : 

ee Josaphoth on B. Kam.,, leaf 3a, catehword 03°57 > 

4 This is by no means an isolated phrase ; in T. B. yiiearin, 
94b, a similar one occurs, referring to Isa. viii. 6. 

5 See, however, vol. xxi. p, 680. 

6 Bibliography.—(A) There are 
Prophets in the Bodleian ( 

Kennicott 5), (B) The earliest edition is in the Rabbinic Bible 
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must have had one’ or two? Targums; the book of 
Proverbs at least two; the book of Job at least three.!° 
There must have been two Targums on Canticles,4 Ruth,” 
| Ecclesiastes,!8 and Esther, and probably three on Lamen- 
tations, the earliest of which was, no doubt, simultane- 
ously coming into existence with the earliest on the book 
of Job. For Ezra-Nehemiah no Targum exists. Daniel 
only in part wanted a Targum, and it is supposed to have 
had one ;!6 and the books (or rather the book) of Chronicles 
have a by no means late one," although it is not by Rab 
Yoseph, of the 4th century.'* ‘ 

State of Text.—The Targum text is, taken as a whole, in 
a very corrupt state. The causes of this corruption are 
many, but chiefly the following: (1) mistakes ordinarily 
made by scribes through carelessness, or ignorance, or both ; 
(2) the Targums had passed from century to century and 
from country to country without having been written 
down ; (3) when written down they were probably not pro- 
vided with yowel-points at once; (4) when provided with 
vowel-points most of them were first provided with Baby- 
lonian (or Assyrian), which afterwards were changed into 
Palestinian ones; this change was a fertile source of fresh 
mistakes; (5) the loss of the general knowledge of the Tar- 
gumic idiom contingent on the decline and final fall of the 
institution of publicly reciting the Targum was an addi- 
tional source from which mistakes arose; (6) conjectural 
emendations contributed their quota to the corruption of 
the text; (7) Buxtorf’s emendations founded on the diction 
of the Biblical Targum (as suggested in the Methurgeman) 
are a gross mistake, inasmuch as they lack the criticism of 
history; (8) printers’ mistakes, increasing in every new 


7 See T.B., Megillah, 21a, and also Rashi on T., B., Ta‘anith, leaf 
1sa. Zunzis greatly mistaken when he says — Vortr., p. 64) 
that the Targums on Psalms, Job, and Proverbs have one and 
the same linguistic character. The Targum on Proverbs is 
almost oat Syriac. 

8 See the Targum itself on Psalm ]xxvi. 11, 

® There, no doubt, existed another Targum on this book, 
older than that now in our hands; see Ber. Rab., xciii, 

10 See the extant Targum on Job xxiv. 19, and comp. note 19 


infra. 

1 See R. Nathan b. Yehiel’s ‘Arukh, sv. NWOD. A “ Yeru- 
shalmi Targum” presupposes at least one other. 

12'The Targum on the Five Megilloth has all one character, 
and is therefore wholly Yerushalmi. 

18 The Targum itsel fo Merion quotes another ae 

14 See Rashi on T, B., Megillah, leaf 13b, catehword DT. We 
have still two Targums on Esther. It ought to be mentioned 
here that in the post-Talmudie Massekhet, egies xiii. 6, an 
Aramaic translation of Esther iii. 1 is given, with the Cg 
words: DAW alehh 35 (‘Rab Yoseph targumized”). This 
somewhat lengthy translation is found (the quotation from the 
peream on Proverbs excepted) almost verbatim in the Targum 

ene 7m loe, 

1 The book of Lamentations, and consequently a Targum 
| thereon, was no doubt used along with the book of Job and the 
Targum thereon, by mourners. See Schiller-Szinessy, Catalogue, 


1p. 27; F 

f See Munk, “Notice sur Saadia” (Cahen, La Bible: Isaie, 
Paris, 1838), p. 159. His ingenious remarks are scarcely borne 
out by fact. 4 

17 From a late name occurring in a book no conclusions must 
be drawn, as isolated words may be a mere interpolation, The 
internal character of a work must decide the age in which it 
was composed, . 
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TARIFA—TARN 


edition, have all but ruined the text. The remedies for 
this corruption are: (1) good Targum MSS. in private hands | 
and publie libraries, notably in Italy, Germany, and Eng- 
land; (2) Targum MSS., according to the Babylonico- 
Assyrian system of punctuation, chiefly preserved in South 
Arabia, Russia, and Eugland ; (3) some early and compara- | 
tively good printed editions; (4) the Massoreth of the Tar- 
gum. 

Value of the Targums.—The idea so long entertained, even | 
by the learned, that these old versions were valuable chiefly 
as guides to the original readings of the sacred text must be 
given up. All of them contain more or less, whether visi- 
ble at first sight or not, certain paraphrastic elements, which 
give no absolute security for the exact reading of the pris- 
tine Hebrew text. But besides their importance as linguis- | 
tic monuments they have the highest value as historical 
records—(1) of the exegesis which obtained at the time of 
their composition, and (2) of the then current manners, | 
thoughts, and aspirations both of the Jews and of the sur- 
rounding nations.! (S. M. S.-8.) 

TARIFA, a seaport of Spain, in the province of 
Cadiz, at the extreme south point of the Peninsula, 59 | 
miles southeast from Cadiz and (by land) 21 miles 
west-southwest from Gibraltar. The town is nearly 
quadrangular, with narrow crooked streets, and is still 
surrounded by its old Moorish walls. Onits east side, 
just within these, stands the aleazar. The rocky is- 
land in front of the town, connected with the mainland 
by a causeway, is strongly fortified, and in some sense 
commands the Strait of Gibraltar. It has a light- 
house, 135 feet high, which has a range of 30 miles. 
The population within the municipal limits was 12,234 
in 1877. Anchovy and tunny fishing is carried on, and 


there is some coasting trade. The manufactures | 
(leather and earthenware) are unimportant. The. 
oranges of Tarifa are famed for their sweetness. 


Tarifa is the Julia Joza of Strabo, between Gades and Be- 
lon, which, according to that writer, was colonized by Ro- 
mans and the removed inhabitants of Zelis in Mauretania 
Tingitana. The Julia Transducta or Traducta of coins and 
of Ptolemy appears to be the same place. Its present name 
(Arabic Jazirat Tarif ) is derived from Tarif, the forerunner 
of Tarik (see vol. xvi. p. 596), After a long siege it was 
taken from the Moors in 1292 by Sancho IV. of Castile, who 
entrusted it to the keeping of Alonzo Perez de Guzman; 
the heroic defence by the latter, commemorated in the Ro- 
mancero, earned for him the name of Guzman “el Bueno.” 
It was in the defence of Tarifa that Alfonso XI. gained the 
battle of Salado, a short distance to the westward, in 1340. 
The place was successfully defended against the French by 
Gough in 1812. 

TARN, a department of southern France, formed 
in 1790 of the three dioceses of Albi, Castres, and 
Lavaur, all belonging to the province of Languedoc, 
lies between 42° 23’ and 44° 12” N. lat. and 1° 32’ and 
2° 56’ E. long. Et is bounded N. and EK. by Aveyron, 
S.E. by Hérault, 8S. by Aude, 8S. W. and W. by Haute- 
Garonne, N.W. by Tarn-et-Garonne. The slope of the 
department is from east to west, and its general char- 
acter is mountainous or hilly; its three principal 
ranges, the Mountains of Lacaune (peak of Montalet, 
4154 feet), the Sidobre, and the Montagne Noire, be- 
longing to the Cevennes, lie on the southeast. The 
stony and wind-blown slopes of the first-named are 
used for pasturage. The highest point of the range 
and of the department is the Pie de Montalet (4154 
feet); several other summits are not much short of 
this. The granite-strewn plateaus of the Sidobre, 
from 1600 to 2000 feet high, separate the valley of the 
Agoit from that of the Thoré. The Montagne Noire 
derives its name from the forests on its northern slope, 
and some of its peaks are from 3000 to 3500 feet high. 
The limestone and sandstone foot-hills are clothed with 
vines and fruit trees, and are broken by deep alluvial 
valleys of extraordinary fertility. With the exception 

.R. Yehudah Ibn Koreish i understood the value of the 
Targums. See his interesting epistle, addressed to the Jewish 
community of Fez, peer, at Paris (1857, 8vo), under the name 
of Ppistola de Studii Targum Utilitate. A translation of the intro- 
ry part (by Wetzstein) is given in the L. B. O., iii. col. 22 

rinted by Dr. Berliner, 7. 0., p. 168 sq.). Ibn Koreish belonged 


i) 
i 9th century, and not, as Berliner says, ac 10th or 11th; 
nor was he a Karaite as Graetz (v. p. 293) half believes. 
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of a small portion of the Montagne Noire, which 
drains into the Aude, the whole department belongs 
to the basin of the Garonne,—indeed, if the rivulet 
Giron be excepted, to that of the Tarn, which flows 
in a westerly direction past Albi, Gaillac, Lisle, and 
Rabastens, receiving on the left the Agofit at St. 
Sulpice. Northern Tarn is drained by the Aveyron 
and its tributary the Viaur. The eastern portion of 
the department has the climate of Auvergne, the 
severest in France, but that of the plain is Girondin. 
At Albi the mean temperature is 55°, and the rainfall 
29.5 inches. The population of the department in 
1886 was 358,757. 

Of the total area of 2217 square miles, or, 1,418,969 acres, 
there are 887,709 acres of arable Jand, 118,071 of meadows, 
118,934 of vineyards, 186,594 under wood, and 52,408 of 
moorland. By last returns there were 11,360 horses, 3280 
mules, 5430 asses, 20,550 bulls and oxen, 53,900 cows and 
heifers, 13,240 calves, 455,500 sheep (wool-clip in 1878 1209 
tons), 87,700 pigs, 5350 goats, and 17,190 bee-hives. In 1878 
37 tons 14 ewt. of silk cocoons were produced. Oxen and 
sheep are fattened; ewes’ milk cheese like that of Roque- 
fort is made; and geese and turkeysare reared. The crops 
in 1881 were: wheat, 3,429,112 bushels; meslin, 53,113 ; rye, 
1,371,040 ; barley, 37,730; buckwheat, 8448; maize and mil- 
let, 1,566,873 ; oats, 538,422; potatoes, 2,554,860; dry vegeta- 
bles, 374,715 ; chestnuts, 268,125 ; beetroot, 196,625 ; 782 tons 
of hemp; 476 of flax ; 9,676,476 gallons of wine (only half 
the quantity of the previous year, owing to the phylloxera). 
Both common and good table wines are produced. 

The mineral products include marble, porphyry, granite, 
lime, manganese, sulphate of baryta, alum, iron, lignite, 
and tourmaline. In 1881, 335,430 tons of coal were taken 
from seven pits, and other mines are about to be opened. 
There are iron, alkaline, thermal, and carbonate of lime 
springs. The chief centre for the manufacture of woollen 
stuffs (in 1875, 287 mills, 6457 workmen, and 98,615 spindles) 
and for wool-spinning and weaving (4893 machine and hand 
looms) is at MAZAMET (q.v.), but all sorts of woollen and 
cotton stuffs are produced in other localities. Other indus- 
trial products are woollen hosiery, cotton, silk, and linen 
thread, morocco, hats, earthenware, glass, soap; and there 
are tanneries, distilleries, flour-mills, breweries, dye-works, 
sawmills, printing-works, and numerous limekilns. In 
1881 929 tons of steel and 1947 tons of iron of various kinds 
were produced. The Tarn is navigable for 43 miles; there 
are 208 miles of national roads, 4274 of other roads, and 120 
of railway. ‘The department forms the diocese of Albi, and 
belongs to the 16th corps d’armée (Montpellier), and the 
court of appeal is at Toulouse. The chef-lieu is Albi. 
There are 4 arrondissements (Albi, Castres, Gaillac, Lavaur), 
35 cantons, and 318 communes. 


TARN-ET-GARONNE, a department of south- 
western France. was formed in 1808 of districts for- 
merly belonging to Guienne and Gascony (Querey, 
Lomagne, Armagnac, Rouergue, Agenais), with the 
addition of a small piece of Languedoc. From 1790 
to 1808 it was divided between the departments of 
Lot, Haute-Garonne, Tarn, Aveyron, Gers, and Lot- 
et-Garonne. Lying between 43° 477 and 44° 257 N. 


| lat. and 0° 55’ and 1° 58” E. long., it is bounded on the 


N. by Lot, on the E. by Aveyron, on the S. by Tarn 
and Haute-Garonne, and on the W. by Gers and Lot- 
et-Garonne. The Garonne and its tributary the Tarn, 
unite a few miles below Moissac, and separate the ele- 
vated lands to the north, which belong to the Cevennes 
and the Central plateau, from those to the south, 
which are a continuation of the plateau of Lanneme- 
zan. ‘The principal tributary of the Tarn on the right 
is the Aveyron, the affluents of which run through 
remarkably parallel valleys from northeast to south- 
west. The general slope of the department is from 
east to west; the highest point (1634 feet) is on the 
border of Aveyron, the lowest (164 feet) where the 
Garonne leayes it. The winter temperature is 37° F., 
that of spring and autumn 54° F., and that of sum- 
mer 72° I Rain falls seldom, but heavily, especially 
in spring, the annual rainfall being 28.9 inches. 


Of a total area of about 1436 square miles, or 919,265 
acres, arable land occupies 552,703 acres, meadows and grass 
45,073, vineyards 102,849, woods 115,429, moorland and pas- 
turage 41,819. The returns in 1883 showed 2,167,000 bushels 
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of wheat, 35,062 of meslin, 62,975 of rye, 77,000 of barley, | 


2,722,500 of oats, 759,000 of maize, 1,867,250 of potatoes, 
35,468 tons of beetroot, 172 tons 8 cwt. of colza seed, 399 
tons of hemp, 394 tons of flax, 250,788 tons of fodder, 12 
tons 15 ewt. of silk cocoons, 20,048,380 gallons of wine. The 
ive stock in 1881 included 14,336 horses, 1680 mules, 2120 
asses, 89,295 cattle of various descriptions, 116,349 sheep, 
1358 goats, 32,375 pigs; 6347 beehives gave 25 tons 13 cwt. 
of honey and 8 tons 2 cwt. of wax. There are 57 quarries, 
employing 426 workmen, where phosphates of lime, litho- 
graphic stone, freestone, potters’ clay, gypsum and schist 
for slating are worked, as are also iron and copper. The 
manufacturing industry is represented by flour-mills, 
various kinds of silk-mills (1317 workmen), and manufac- 
tories of linen, wool and paper. Much fruit is grown, and 
the principal exports are fresh fruit, wine, flour, phosphates, 
lithographic stone. There are 83 miles of waterway, in- 
cluding 48 of canal, 156 miles of national roads, 3515 of 
other roads, 127 of railway lines, the centre of which is 
Montauban. Tarn-et-Garonne is one of the least densely 
peopled departments of France: in 1886 there were 214,046 
inhabitants, and their number is decreasing. Except some 
10,000 Calvinists, all are Roman Catholics. The department 
forms the diocese of Montauban, and belongs to the juris- 
diction of the Toulouse court of appeal and to the district 
of the 17th corps d’armée (Toulouse). It has 3 arrondisse- 
ments (Montauban, Moissac and Castel-Sarrasin), 24 cantons 
and 194 communes. 


TARNOPOL, a market town in Galicia, Austria, 
on the Sereth. It was formerly a fortress, and ren- 
dered valuable services to Polish kings, who, in their 
turn, conferred upon it important privileges. The 
town enjoys a brisk trade in grain and wine, and has 
some sugar factories. Its yearly horse fairs are famous 
throughout the country. The population in 1885 was 
27,000, about half of them Jews. 

TARPAULIN is a waterproof sheeting consisting 
of a stout canvas cloth impregnated and coated with 
tar. It is employed for covering hatchways and other 
openings into the holds of vessels, for making covers 
for railway and other wagons and farm ricks, and gen- 
erally for protecting bulky goods and structures from 
weather and damp. Many waterproof compositions 
other than tar are used for similar purposes, the prin- 
cipal ingredients being solutions of india-rubber, gutta- 
percha, and various resinous bodies combined with 
pigments. See WATERPROOFING. 

TARQUINII. See Errurta, vol. viii., p. 557. 

TARQUINIUS PRISCUS, Lucros, fifth legen- 
dary kin 
Greek rafes who removed from Tarquinii in Etruria 
to Rome, by the advice of his wife, the prophetess 
Tanaquil. Appointed guardian to the sons of Ancus 


Marcius, he succeeded in supplanting them on the | 


throne on their father’s death. It was he who first 
established the Cireus Maximus, built the great cloace, 
and founded the triple temple on the Capitol,—the 
expense of these vast works being defrayed i plunder 
seized from the Latins and Sabines. Many of the en- 
signs both of war and of civil office are assigned to his 
reign, and he was the first to celebrate a Roman 
triumph, after the Etruscan fashion, in a robe of pur- 
es and gold, and borne on a chariot drawn by four 

orses. After a reign of thirty-eight years he was 
assassinated by the contrivance of the sons of Ancus 
Marcius, but Tanaquil had influence enough to secure 
the succession to Servius Tullius, his son-in-law. . See 
Vol. xx., p. 753. 

TARQUINIUS SUPERBUS, Luctus, son of the 
ee: and son-in-law of Servius Tullius, imme- 

iately succeeded the latter without any of the forms 
of election, and proceeded at once to repeal the recent 
reforms in the constitution, seeking to establish a pure 
despotism in their place. Wars were waged with the 
Latins and Etruscans, but the lower classes were de- 
prived of their arms, and employed in erecting monu- 
ments of regal magnificence, while the sovereign re- 
eruited his armies from his own retainers and from the 
forces of foreign allies. The completion of the for- 
tress temple on the Capitoline confirmed his authority 
over the city, and a fortunate marriage of his son to 


of Rome, is represented as the son of a 


| 
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the daughter of Octavius Manilius of Tusculum secured 
him powerful assistance in the field. His reign was 
characterized by bloodshed and violence; the outrage 
of his son Sextus upon Lucretia precipitated a revolt, 
which led to the expulsion of the entire family, after 
Tarquin had reigned twenty-five years. All efforts to 
force his way back to the throne were vain, and he 
died a lonely and childless old man at Cume. See 
vol. xx., p. 754. 

TARRAGONA, a maritime province in the north- 
east of Spain, with an area of 2451 square miles and 
a population in 1877 of 330,105, was formerly part of 
the province of Catalonia. It is bounded on the 8.E. 
by the Mediterranean, on the N.E. by Barcelona, on 
the N. by Lerida (the Sierra de Almenar), on the W. 
by Saragossa and Teruel, and on the 8. W. by Castel- 
lon-de-la-Plana. The Ebro flows through the southern 
portion of the province, and the other chief streams 
are the Gaya and the Francoli. The district, although 
mountainous, is the richest in Catalonia. The hills 
are clothed with vineyards, which produce excellent 
wines, and in the valleys are cultivated all kinds of 
grain, vegetables, rice, hemp, flax and silk. Olive, 
orange, filbert and almond trees reach great perfection, 
and the mountains yield rich pastures and timber trees 
of various kinds. Manufactures are well advanced 
and comprise ail textile fabrics, soap, leather and 
spirits. There are also several potteries and cooper- 
ages, and flour, paper and oil mills. Silver, copper, 
lead and barytes are plentiful, and quarries of marble 
and jasper are worked in the hills. The military gov- 
ernment of the province is dependent on the captaincy- 
general of Catalonia. For administrative purposes 
the district is divided into eight partidos judicales, 
containing 186 ayuntamientos, and returns three sena- 
tors and eight deputies to the cortes. Besides the 
capital, the towns in the province with more than 
10,000 inhabitants are Reus (27,691), Tortosa (23,808) 
and Valls (13,256). 

TARRAGON A, the capital of the above province, 
is a flourishing seaport, the seat of an archbishopric, 
at the mouth of the Francoli, 63 miles by rail west- 
southwest of Barcelona, in 41° 10’ N. lat. and 0° 207 
BE. long., with a population of 23,046 in 1877. The 


picturesque but badly built older portion of the town 


stands on the steep slope of a hill 760 feet high, and 
is still surrounded by walls of Roman (in parts Cyelo- 
ean) origin. Below the walls a broad street, the 
ambla, divides the upper from the lower town, which 
has been more regularly built in modern times along 
the low promontory which stretches out into the 
Mediterranean. The city is most beautifully situated, 
and gains considerably in effect from its magnificent 
cathedral, one of the noblest examples of early Span- 
ish art. It is 300 feet in length and 100 feet in 
breadth, and consisted orien of a nave, aisles, 
transepts with an octagonal lantern at the crossing, 
and an apsidal chancel. Several exterior chapels have 
been added in later times, and on the southeast stands 
a 14th-century steeple raised on a Romanesque tower. 
The east end was probably begun in 1131 on the ruins 
of an earlier church, but the main body of the build- 
ing dates from the end of the 12th century and the 
first half of the 13th, and is of transitional character, 
—the exuberant richness of the sculptured it 
being admirably kept in subordination by the Roma 
esque simplicity of the masses. Considerable 
were introduced at a later date ; and the pre 
end of the nave cannot have been completed till I 
in the 14th century. On the northeast side is a clois 
ter contemporary with the church, with which it com- 
municates by a very fine doorway. The cloister con- 
tains much remarkable work, and the trace: of the 
windows bears interesting marks of Moorish ir ce 
Two other noteworthy churches in 
Pablo and Santa Tecla la Vieja, both of 
tury. The mole, begun in 1491, was chief 
out of the Roman amphitheatre, of which 


TARSHISH—TARTAGLIA. 


of seats can still be seen on the sea-shore. 
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The re- province, and had received freedom froin Antony, and 


mains of a Roman ona te form a picturesque feature from Augustus the dignity of a metropolis and impor- 


in the landscape. 


‘he Carcel de Pilatos is said to tant immunities for its commerce (Dio Chr., ii. 36). 


have been the palace of Augustus Caesar; it was |The inhabitants were vain, effeminate, and luxurious, 


partly destroyed by Suchet, and now serves as a prison. | more like Pheenicians than Greeks. 


Their sensuous 


he museum contains a collection of the Roman an- | Eastern religion in these golden days of affluence had 
tiquities which are continually being discovered during | more attraction for them than the grave philosophy of 


excavations. 


The trade is steadily increasing. During 1885 the vessels 
cleared amounted to 377,250 tons (45,795 tons British, 47,181 
French, and 42,617 Swedish and Norwegian). The exports 
were valued at £1,289,533 [$6,267,130.38] (wine £1,023,847) 
{$4,975,896.42], and the imports at £1,237,012 ($6,173,878.32]. 
The exports were mostly to France, Great Britain, and the 
River Plate; the imports were chiefly from Germany, Rus- 
sia, France, and Sweden, There is communication by rail 
with Barcelona, Valencia, and Lerida, and by steamer with 
other ports of Spain. 

Tarraco was one of the earliest strongholds of the Romans 
in Spain, and became a colony (of Julius Cesar), the capital 
of Hispania Citerior, and the richest town on the coast. To 
the Romans the Visigoths under Euric succeeded in 467, 
but on their expulsion by the Moors in 710 the city was 
razed to the ground. 


certain revival of prosperity, for the primacy, which had 
been removed to Vich, was in that year restored to Tarra- 
gona. In 1118 a grant of the fief was made to the Norman 


Robert Burdet, who converted the town into a frontier | 
fortress against the Moors. In 1705 the city was taken and | 
burned by the English, and a century later, after being | 
partly fortified by them, it was captured and sacked by the | 


French in 1811 under Suchet. 


TARSHISH. See Puanicta, vol. xviii, p. 819. 

TARSUS, now Tarsts, an ancient city in the fer- 
tile plain of Cilicia, lay on both sides of the Cydnus, 
whose cool and swift waters were the pride of the 
city (Dio Chrys., vol. ii. p. 2, Reiske’s ed. ; Vita Apol- 
lon., i. 7), and bore traffic to and from the port of 
Rhegma. In the time of Xenophon (Anab., i. 2. 23) 
Tarsus was already great and flourishing and was the 
residence of the vassal king of Cilicia. Its civiliza- 
tion at this time seems to have been mainly Semitic, 
as was to be expected from the geographical relations 
of Cilicia, which have generally associated its history 
with that of Syria. We have coins of Tarsus (71) of 
the Persian period, bearing Aramaic inscriptions ; and 
the deities of the town, known in later times as Hera- 


cles, Perseus, Apollo, Athena (Dio Chr., ii. 22), seem | 


to have been akin to those of the Phoenicians and 
Syrians (see below). The Semitic influence was doubt- 
less very ancient ; indeed, the Assyrians invaded Ci- 
licia in the 9th century B.c., at which date Tarsus is 
perhaps mentioned on the monuments under the name 
of Tarzi (Schrader, Keilinschr. und Gesch., 1878, p. 
240; the reading is not certain). After Tarsus was 


Hellenized the citizens learned to boast thatthey were Ensb., Chron., p. 35, ed. Schéne) ascribes the foundation of 


Argives sprung from the companions of Triptolemus. 


(Strabo, xiv. 5. 12; Dio Chr., ii. 20), and the town 
became the seat of a famous school of poilegeny 
which was frequented almost exclusively by natives, 
but sent forth teachers as far as Rome itself. More 
than one of these philosophers, notably Athenodorus 
the teacher of Augustus, and Nestor the teacher of 
Marcellus, held the chief magistracy of the city. 
Athenodorus and his predecessors were Stoics, but 
Nestor was an Academic (Strabo, xiv. 5. 14)? so that 
the Platonic philosophy is that with which Paul would 
son ap have come in contact if he gave heed to the 

reek wisdom of his native city. Presumably, how- 
ever, he formed no higher opinion of the culture of 
Tarsus than did his contemporary Apollonius of Tyana, 
> testimony as to the character of the citizens 

( Vit. Ap., i. 7) is confirmed by Dio Chrysostom. Tar- 
‘sus had made rapid material progress since Cilicia be- 
came Roman (66 B.c.). It was the capital of a rich 


To Strabo’s list must be added Zeno, the successor of Chry- 
, Macrob., 21, makes him a Stoic and teacher of Tiberius. 


It was long before the ruins were | 
again inhabited, but by 1089, when the Moors were driven | 


out by Raymond IV. of Barcelona, there must have been a | : é 
He se ‘had tendom by Nicephorus Phocas, and again by the eru- 


former population at 100,000 (Beladhori, p. 169). 


the Porch; and the legend supposed to be graven 
on the statue of Sardanapalus, at the neighbor city of 
Auchiale, ‘‘let us eat and drink, for to-morrow we 
die,”’ which Paul quotes in 1 Cor. xv. 32, might have 
been the motto of the mass of the townsmen.* At Tarsus 
the emperor Tacitus died, and Julian was buried. The 
city was deserted and lay waste during the frontier 
wars of Greeks and Arabs in the first century of Islam; 
a Moslem general, who saw the ruins, estimated .y 
t 
was rebuilt and settled as a military colony and fron- 
tier post by H4rtin al-Rashid in 787 A.D., and became 
a starting point of forays against the Christians. On 
such a campaign the caliph Ma’miin died, and was 
buried at Tarsus (833), having caught a fever, like 
Alexander the Great, by bathing in the cold Cilician 
waters. Tarsus was temporarily recovered to Chris- 


saders under Baldwin. Finally it remained in the 


hands of the Turks. 


The Heracles of Tarsus was the Cilician god Sandan. Dio 
Chrysostom calls him the dpxyyés of the Tarsians (ii. 23), 
and he may be identified with the Baal of Tarsus named 
on the coins already spoken of. He was worshipped by the 
periodical erection of “a very fair pyre ” (ibid.), a rite pre- 
sumably analogous to that described in the De Dea Syria, 
ch. 49; and the remarkable ruin of Dénik-tash, a vast court 
with massive walls enclosing two lofty platforms of con- 
crete, probably marks the site of his sanctuary (see Perrot 
and Chipiez, Hist. de l’ Art, iv. 536 sq., and Langlois, Voy- 
age dans la Cilicie, p. 265 sq.). A tradition making Sandan the 
founder of Tarsus is given by Ammianus (xiv. 8. 3); and, 
as the Greeks appear to have taken elements of the myth 
of Sandan (including the pyre) into their legend of Sardan- 
apalus, this explains the current story that Sardanapalus 
founded Anchiale and Tarsus inone day (Arrian, ii, 5, 2; 
Athen., xii. p, 529 sq.). On Sandan, see K. O. Miller, in 
Rhein. Mus., 1829, and E. Meyer, in Z. D. M. G., 1877, p. 736 
sq. Another account in Ammianus makes Perseus the 
founder of Tarsus, and itappears from Dio Chr. that he was 
almost or quite as much honored. The footprint of Pegasus 
was shown at Tarsus (Avienus, 1031 sq. ; comp. Dio, ii. 24), 
and his rapeos (wing ?) was said to have fallen there (Alex. 
Polyh. in Steph. Byz.,s.v.). This worship reappears at Joppa. 
Apollo “ with the trident” had a sacred sword at Tarsus, 
which could be cleansed only by the water of the Cydnus 
(Plut., Def. Orac., 41), and is probably the same as the harpe 
shown on coins of Hadrian’s time; if so, he is presumably a 
differentiated form of Perseus. The worship of Athena may 
be connected with the statement of Athenodorus (the fa- 
mous philosopher of Tarsus) that the ancient name of the 
city was Parthenia (Fr. Hist. Gr., iii. 487). Abydenus in 


her temple with its brazen columns and of the city itself to 
Sennacherib. Thus with the Baal of Tyre there was wor- 
shipped an unmarried goddess, as in so many shrines of 
Syria and Asia Minor. Dio Chr., ii. 2, speaks also of Titans 
as lords of the city. The reference is to Japetus (Japhet ?), 
grandfather of Cydnus (Athenodorus, ut sup.). 


TARTAGLIA, Nicco.o (c. 1500-1557), a self- 
taught mathematician, was born at Brescia about 1500. 
His father, Michele Fontana, was a postal messenger 
between Brescia and the po gene towns, who, 
dying in 1506, left two sons and a daughter to the care 
of their penniless mother. Niccold’s childhood was ac- 
cordingly passed under the stress of dire poverty, and 
was marked by a cruel misfortune. During the sack 
of Brescia in 1512 he was, in the cathedral where he 
had vainly sought a refuge, horribly mutilated by some 
infuriated French soldiers. His skull was laid open in 
three places, his palate cloven, both jawbones frac- 


3 Athenzus, v. p. 215, tells of an Epicurean philosopher, Lysias, 
who, becoming priest of Heracles, became tyrant of the city, tax- 
ing the rich to provide largesses for the poor. The fact is proba- 
ble, the date quite uncertain, 
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tured. Yet he recovered with no further assistance 
than his mother’s patient care. He, however, long 
continued to stammer in his speech, whence the nick- 
name, adopted by himself, of *‘ Tartaglia.’’ His edu- 
cation remains a mystery. Save for the barest rudi- 
ments of reading and writing, he tells us that he had 
no master; yet we find him at Verona in 1521 an es- 
teemed teacher of mathematics. In 1534 he trans- 
ferred his residence to Venice, and was there met by 
‘Antonio del Fiore with a challenge to one of the intel- 
lectual duels then customary. Del Fiore relied on 
his possession of an undivulged formula by Scipione 
del Ferro for the solution of a particular case of cubic 
equations. But Tartaglia had attained in 1530 a sim- 
ilar result, which he now, in February, 1535, greatly 
extended. His consequent triumph over his adver- 
sary gave him a high reputation, and his house became 
the resort of the learned of all grades and_ nations. 
The mystery in which he chose to shroud his method 


of dealing with cubic equations promised him a highly 
effective weapon in future contests, as well as leisure 
to perfect, before publishing, the coveted rules. But 
in 1539 Cardan enticed him to Milan, and there, by 
unremitting solicitations, procured from him the rude 
verses in which he liad enshrined_his discovery (see 
ALGEBRA, vol. i. p. 453). The Milanese physician’s 
breach of his oath of secrecy gave rise to a bitter and 
lifelong quarrel, the most conspicuous incident in 
which was a public disputation at Milan, August 10, 
1548, at which Cardan shrank from appearing. In 
1548 Tartaglia accepted a situation as professor of Ku- 
clid at Brescia, but returned to Venice at the end of 
eighteen months. He died at Venice December 13, 
1557. Acrid and emulous in disposition, he incurred 
abundant enmities; yet his honesty, uprightness, and 
the morality of his life remain unimpeached. He was 
keen-witted, diligent and ingenious, and by his dis- 
coveries in the solution of equations helped to initiate 
the rapid progress of modern mathematics. 

Tartaglia’s first printed work, entitled Nova Scientia (Ve- 
nice, 1537), dealt with the theory and practice of gunnery, 
to which his attention had been drawn in 1531 by the ques- 
tion of a bombardier at Verona as to the elevation giving 
the greatest range. He easily found it to be 45° (true only 
in vacuo), but failed to demonstrate the correctness of his 
intuition. Indeed, he never shook off the erroneous ideas 
of his time regarding the paths of projectiles, further than 
to see that no part of them could bea straight line. He 
nevertheless inaugurated the scientific treatment of the 
subject, and his propositions reappeared in most ballistical 
treatises down to Blondel’s in 1683. The publication of the 
Nova Scientia was determined by the menacing attitude of 
Soliman If.’ Unless in the interest of Christendom, Tar- 
taglia regarded it as a crime to promote arts of destruction. 
Inquiries rendered lawful by necessity were, however, re- 
sumed in his Quesiti et Invenzioni Diverse, a collection of the 
author’s replies to questions addressed to him by persons of 
the most varied conditions, published in 1546, with a dedi- | 
cation to Henry ,VIII. of England. Problems in artil- 
lery occupy two outof nine books; the sixth treats of forti- 
fication ; the ninth gives several examples of the solution 
of equations of the third degree. His last years were full 
of activity. He published in 1551 Regola Generale per solle- 
vare ogni affondata Nave, intitolata la Travagliata Invenzione | 
(an allusion to his personal troubles at Brescia), setting 
forth a method for raising sunken ships, and describ- 
ing the diving-bell, then little known in western Europe. 
He pursued the subject in Ragionamenti sopra la Travagliata | 
Tnvenzione (May, 1551), adding a table of specific gravities. 
Of his largest work, entitled Generale Trattato di Numerie | 
Misure, two parts appeared at Venice in 1556, the remain- 
ing four posthumously in 1560. This is a comprehensive 
mathematical treatise, including arithmetic, geometry, 
mensuration, and algebra as far as quadratie equations. He 
designed to embody the results of his original investiga- 
tions in aseparate form; but his Algebra Nova remained | 
unwritten. He published the first Italian translation of | 
Euclid (1543) and the earliest version from the Greek of 
some of the principal works of Archimedes (1543), These 
included the tract De Insidentibus Aquex, of which his Latin 
now holds the place of the lost Greek text. An Italian | 


| the kinge’s grace.” 


‘hint of clan tartan distinctions is given by Martin in 


| different through the mainland of the Highlands, 


“the Scottish Highlands, 1845-46; J. Grant, Tartans of th 


version of it is appended to his Ragionamenti. Tartaglia 
was the first Italian writer on fortification, and claimed 
the invention of the gunner’s quadrant. 


TARTAN. 


Tartaglia’s own account of his early life is contained in his 
Quesiti, lib. vi. p. 74. See also Bittanti’s Discorso di Niceol) Tar- 
taglia, Breseia,1871; Buonecompagni, /ntorno ad un Testamento in- 
edito di N. Tartaglia, Milan, 1881; Libri, Hist. des Sciences Mathé- 
matiques, t. iii. p. 149; Montucla, Hist, des Math, vol. i. p. 567; 
Marie, Hist. des Sciences, t. ii. p 242; Hankel, Zur Geseh. d. Math., 
1874, p. 360; Rossi, Elogi di Bresciani Illustri, p. 386. Tartaglia’s 
writings on gunnery were translated into English by Luear in 
1588, and into French by Rieffel in 1845. Thos, Salusbury published 
(London, 1564) an English version of his Travagliata Invenzione, 
and a selection from his writings appeared at Venice in 1606 with 
the title Opere del Famosissimo Niccolo Tartaglia, 1 vol. 8vo. 

TARTAN is a worsted cloth woven with alternate 
stripes or bands of colored warp and weft, so as to 
form a chequered pattern in which the colors alternate 
in ‘‘ sets’’ of definite width and sequence. The weay- 
ing of particolored and striped cloth cannot be claimed 
as peculiar to any special race or country, for indeed 
such checks are the simplest ornamental form into 
which dyed yarns can be combined in the loom. But 
the term tartan is specially applied to the variegated 
cloth used for the principal portions of the distinctive 
costume of the Highlanders of Scotland. For this 
costume, and the tartan of which it is composed, 
great antiquity is claimed, and it_is asserted that the 
numerous clans into which the Highland population 
were divided had each from time to time a special 
tartan by which it was distinguished. After the re- 
bellion of 1745 various Acts of Parliament were passed 
for disarming the Scottish Highlanders and for pro- 
hibiting the use of the Highland dress in Scotland, 
under severe penalties. These Acts remained nomi- 
nally in force till 1782, when they were formally re- 

ealed, and since that time clan tartan has, with vary- 
ing fluctuations of fashion, been a highly popular 
article of dress, by no means confined in its use to 
Scotland alone ; and many new and imaginary “‘sets 
have been invented by manufacturers, with the result 
of introducing confusion in the heraldry of tartans, 
and of throwing doubt on the reality of the distine- 
tive ‘‘sets’’ which at one time undoubtedly were more 
or less recognized as the badge of various clans. The 
manufacture has long been carried on at Bannockburn, 
in the neighborhood of Stirling, and it still continues 
to be a feature of the local industries there. 


Undoubtedly the term tartan was known, and the mate- 
rial was woven, “ of one or two colors for the poor and more 
varied for the rich,” as early as the middle of the 15th cen- 
tury. In the accounts of John, bishop of Glasgow, treas- 
urer to King James III. in 1471, there occurs, with other 
mention of the material, the following: “Ane elne and 
ane halve of blue Tartane to lyne his gowne of cloth of 
Gold.” It is here obvious that the term is not restricted to 
particolored chequered textures.! In 1538 accounts were 
incurred for a Highland dress for King James Y., on the 
oceasion of a hunting excursion in the Highlands, in whieh 
there are charges for “ varient cullorit velvet,” for “ane 
schort Heland coit,” and for “ Heland tartane to be hose to 
Bishop Lesley, in his De Origine, Mori- 
bus, et Rebus Gestes Scotorum, published in 1578, says of the 
ancient and still-used dress of the Highlanders and islane- 
ers, “all, both noble and common people, wore mantles of 
one sort (except that the nobles preferred those ef several 
colors).” George Buchanan, in his Rerum Scoticarum His- 
toria (1582), as translated by Monypenny (1612), saysof the 
Highlanders, “they delight in marled clothes, especially 
that have any long stripes of sundry colors; they love 
chiefly purple and blue. Their predecessors a short 


_ mantles or plaids of divers colors sundry ways divided; and 


amongst some the same custom is observed to this day.” A 


his Western Isles of Scotland (1703), which work 
tains a minute description of the dress of the E 
and the manufacture of tartan. “ Every isle,” he 
“differs from each other in their fancy of mak 
as to the stripes in breadth and colors. This hr 


that they who have seen those places is able at the first view 
of a man’s plaid to guess the place of his residence 


See W. and A. Smith. Tartans of the Clans of Scotle 
Sobieski Stuart, Vestiarium Scoticum, 1842; aR 


land, Edinburgh, 1885, 


1Neither so is it in the French tiretaine or in the § 


TARTARIC ACID. 


TARTARIC ACID, in its ordinary acceptation, 
refers to one acid, (C,H,O,)H., which occurs in most 
acid fruit juices, in association generally with malic or 
citric, or both. Grape-juice owes its sourness almost 
entirely to acid tartrate of potash. While the juice 
ferments into wine, the greater part of the acid tar- | 
trate separates out, along with tartrate of lime, color- | 
ing matter, and other impurities, as a hard crust 
adhering to the sides of the cask. Such impure acid 
tartrate of potash is known commercially as *‘ argol.”’ | 
It was known to the Greeks as tpif, to the Romans as | 
fex vini. The alchemists from the 11th century called 
it tarfarus, which name has survived in familiar 
chemical parlance to this day. The true constitution 
of tartarus vini was discovered by Scheele in 1769. 
He was the first to isolate the acid from its acid potash 
salt by a method which is still used for its industrial 
extraction. 

Manufacture.—Crude tartar (10 to 14 ewts.) is 
placed in a tank, and dissolved in sufficient water with 
the help of steam. The surplus acid is then neutral- 
ized by addition of powdered chalk, and precipitated 
as lime salt : 

2(C,H,0,) KH = (C,H,0,)K, + (C,H,0,)Hb; 
normal salt. acid. 
(C,H,0,)H, + Ca CO; = (C,H,O,)Ca ++ H,O-++ CO,. 
The other half of the tartaric acid which remains dis- 
solved as normal potash salt is then precipitated in the 
same form by addition of chloride of calcium : 


(C,H,0,)Ke-+ CaCl, =2KCl + (C,H,0,)Ca. 

The tartrate of lime precipitate is collected, washed, 

and decomposed by an excess of sulphuric acid at 75° 
(C,H, Oe)Ca + H2SO, = CaSO, ++ (C,H,0,)H,. 


The sulphate of lime is removed by decanting and 
filtering, and the acid solution evaporated in leaden 


pans to a sufficient degree to deposit crystals on stand- 
ing in the cold. The crystals are purified by redissolv- 
ing them in hot water, decolorizing the solution with 
animal charcoal, and causing the acid to erystallize a 
second time after addition of sulphuric acid, which 
promotes the formation of large crystals. The crystals 
contain a little sulphuric acid and a trace of lead; if 
intended for internal use, they must be recrystallized 
from pure water. 

Tartaric acid forms hard colorless transparent 
monoclinic prisms of 1.764 spec. grav., easily soluble 
in cold and abundantly in hot water. It has a strong 
but agreeable sour taste. At15° C. [59° F.] 100 parts 
of water dissolve 138 parts of the acid, 100 of alcohol 
(absolute) 20.4, and 100 of ether 0.39. It fuses at 
135° ©. [275° F.], and passes into an amorphous modi- 
fication known as meta-tartaric acid; when heated 
more strongly it loses water, and passes into the forms 
of anhydrides. At high temperatures it is decomposed 
with formation of charcoal and volatile products, which 
smell pretty much like those formed from sugar in the 
same circumstances. Most oxidizing agents produce 
formic from the aqueous acid. Boiling with oxide of 
silver and excess of caustic alkali produces oxalate. 

Tartaric acid is used largely in calico printing as a 
discharge. In pharmacy and households it serves, 
conjointly with bicarbonate of soda or potash, for the 
extemporaneous preparation of effervescing drinks. 
The so-called German effervescing powders are a com- 
bination of weighed-out doses of tartaric acid and of 
bicarbonate of soda. In the so-called ‘‘ seltzogénes”’ 
(glass apparatus in which carbonic acid is produced in 
one compartment, to be forced by its own pressure into 
amass of water, wine, etc., in the other) the gas is 
similarly produced. 

_ Tartrates.—The acid potash salt, (CjH,O,)HK, ‘‘ cream of 
tartar,” is prepared from crude tartar (argol) by dissolving 
it in hot water, filtering off what remains of tartrate of lime 
and other impurities, and allowing the filtrate to crystallize. 


The crystals are generally contaminated with a little of the 
-lime-salt, 


for the removal of which the best method is to | 
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treat the powdered crystals with cold dilute hydrochloric 
acid and then wash them with cold water by displacement, 
The lime passes into the filtrate: Cream of tartar forms 
small colorless hard crystals which dissolve in about 200 
parts of cold and in 15 parts of boiling water. In alcohol 
the salt is even less soluble than in water. 

The normal (neutral) potash salt (C,H,O,)Ke-+-4H20, is 
prepared by dissolving powdered cream of tartar in hot 


| Solution of carbonate of potash until a neutral or slightly 


alkaline solution is produced. The salt, being extremely 
soluble in water, does not crystallize very readily. In 
former times the carbonate of potash required used to be 
made by igniting one half of the cream of tartar to be 
operated upon in a crucible. Hence the name of tartarus 
tartarisatus, Which is still familiar in pharmacy. The salt 
is used medicinally, and also for removing free acid from 
excessively sour wine by formation of relatively insoluble 
bitartrate (Liebig’s method). 

Rochelle sult, (CjH,O,)KNa-+-4H20, is prepared by not 
quite neutralizing hot solution of carbonate of soda with 
powdered cream of tartar, The (filtered) hot solution de- 
posits on cooling magnificent crystals, readily soluble in 
water, though less so than the unmixed potash salt, Ro- 
chelle salt is used as a mild purgative. The so-called 
Seidlitz powders are effervescing powders with a considera- 
ble addition of Rochelle salt to the bicarbonate. 

The normal tartrates of lime, baryta, etc., are insoluble 


| precipitates producible by double decompositions. 


Tartar emetic, {C,H,Os)K(SbO)+4H20, is produced by 
boiling 4 parts of oxide of antimony, Sb2Os, and 5 of pow- 
dered cream of tartar with 50 of water for about an hour. 
The filtered solution, on cooling, deposits crystals of the 
above composition soluble in 15 parts of cold and 2.8 of 
boiling hot water. The crystals generally exhibit the ap- 
pearance of tetrahedra ; yet they are rhombic prisms com- 
bined with pyramids. The process going on in the formation 
of the salt is easily understood if we remember that Sb,Os, 
often acts on aqueous acids as if it were the monoxide, 
(SbO)20, of a radical (SbO) antimonyl. (SbO)20-+- H20 is 
equivalent to 2 (SbO,OH, and 


(C,H,0,) KH -+- OH(SbO) = H.0 + (C,H,0,)K(SbO). 


Tartar emetic has long had a standing in medicine. In 
doses of 1-3 grains it acts as a powerful emetic; very small 
doses (#y to fy grain) induce perspiration. Large doses pro- 
duce poisonous effects. 

Analysis.—Tartaric acid is characterized chiefly by the 
relative insolubility of its acid potash salt. To produce it 
from a solution of a neutral tartrate, add acetic acid and 
acetate of potash, and stir vigorously; the salt gradually 
separates out as a crystalline precipitate. Neutral tartrate 
solutions, with chloride of calcium, give a precipitate of tar- 
trate of lime, which is at first amorphous, and in this con- 
dition dissolves pretty readily in excess of reagent or 
tartrate, but in general re-separates in the crystalline form 
(the undissolved tartrate likewise becomes crystalline) on 
standing. 

Anhydrides.—Tartarie acid, when kept at 135° [275° F.], 
fuses and becomes meta-tartaric acid without change of 
weight, and on continued application of 140-150° C, [284°- 
302° F.], ditartrylic acid, CsHi00On = 2C,H,O,— H20; and at 
180° [356° F.] tartrelic acid, CsHsOw = 2C,H,O,-2H20, is 
produced. All these three acids form salts of their own, 
which, however, tend to become tartrates in the presence 
of water. At 180° [356° F.] real tartaric anhydride (like 
tartrelic, CsHsOiw = 2CiH405) is produced, in addition to 
tartrelic acid, as an infusible yellowish mass, insoluble in 
water and in ether. By continued contact with water it is 
converted finally into tartaric acid solution. 

Tsomerie Modifications —Among these racemic acid has long 
been known as an occasional bye-product in the manufac- 
ture of tartarie acid. It used to be believed that racemic 
acid is present ready formed in certain grape-juices, and 
thus comes to make its appearance occasionally ; but it is 
well known now that the bulk of it at any rate is produced 
from what was originally tartaric acid, by the continued 
action of high temperatures and water. Racemic acid is 
almost identical with tartaric acid ; the only purely chemi- 
cal point of difference is that corresponding salts of the two 
acids often erystallize with different proportions of water, 
The two acids, however, are easily distinguished by their 
action on polarized light (see POLARITY, vol. xix. p- 326). 
A solution of tartaric acid turns the plane of polarization to 
the right; racemic acid is, in this sense, optically inactive. 
These long-known facts led Pasteur to the discovery of the 
true relations of the two acids. If the double racemate, 
(CyH40o)Na(NHy,), is allowed to crystallize slowly, two kinds 
of crystals are produced, both bearing hemiedric faces, but 
differing from each other in the situation of these, exactly 
as the right hand differs from the left. Pasteur separated 
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the two kinds of crystals, and found that one kind is iden- | and customs must be regarded as Tartars. 


TARTARS. 


(2) The As- 


tical with the ordinary (dextro-) tartrate of soda and} trakhan Tartars (about 10,000) are, with the Mongol Kal- 
ammonia, while the other contains a new kind of tar- mucks, all that now remains of the once so powerful As- 


taric acid, which he called levyo-tartaric acid, because it 
turns the plane of polarization to the left. Equal weights 
of the two acids, when dissolved separately in water and 
mixed, unite, with perceptible evolution of heat, into opti- 
cally neutral racemic acid. Racemic acid, then, is levo- 
and dextro-tartaric united (loosely) into one molecule. 
There are a number of optically inactive tartaric acids, not 
susceptible of decomposition in the sense in which racemic 
acid is. (W. D.) 


TARTARS (more correctly TATARS, but Tartars is 
the form generally current), a name given to nearly 
three million inhabitants of the Russian empire, 
chiefly Moslem and of Turkish origin. The majority— 
in European Russia—are remnants of the Mongol in- 
vasion of the 13th century (see Monaors), while 
those who inhabit Siberia are survivals of the once 
much more numerous Turkish population of the Ural- 
Altaic region, mixed to some extent with Finnish and 
Samoyedic stems, as also with Mongols. The name 
is derived from that of the Ta-ta Mongols, who in the 
5th century inhabited the northeastern Gobi, and, 
after subjugation in the 9th century by the Tungus 
Kidafis, migrated southward, there founding the 
Mongolian empire under JENGHIZ KHAN (g.v.). Un- 
der the leadership of his grandson (Batu) 5 moved 
westwards, driving with them many stems of the 
Turkish Ural-Altaians towards the plains of Russia. 
The ethnographical features of the present Tartar in- 
habitants of Huropean Russia, as well as their lan- 
guage, show that the contain no admixture (or very 
little) of Mongolian blood, but belong to the Turkish 
branch of the Ural-Altaic stock, necessitating the 
conclusion that only Batu, his warriors, and a limited 
number of his followers were Mongolians, while the 
great bulk of the 13th-century invaders were Turks. 
On the Volga they mingled with remnants of the old 
Bulgarian Turkish empire, and elsewhere with Fin- 
nish stems, as well_as with remnants of the ancient 
Italian and Greek colonies in Crimea and Caucasians 
im Caucasus. The name of Tatars, or Tartars, given 
to the invaders, was afterwards extended go as to in- 
clude different stems of the same Turkish branch in 
Siberia, and even the bulk of the then little known 
inhabitants of the high plateau of Asia and its north- 
western slopes, which was described under the general 
name of Tartary. This last name has almost disap- 

eared from geographical. literature, but the name 
artars, in the above limited sense, remains in full 
use, ‘ 


The present Tartar inhabitants of the Russian empire 
form three large groups,—those of European Russia and 
Poland, those of Caucasus, and those of Siberia. The dis- 
crimination of the separate stems included under the name 
is still far from completion. The following subdivisions, 
however, may be régarded as established: (1) The Kazaii 
Tartars, descendants of the Kiptchaks settled on the Volga 
in the 13th century, where they mingled with survivors of 
the Bulgar Turks and partly with Finnish stems. They 
number about half a million in the government of Kazaii, 
about 100,000 in each of the governments of Ufa, Samara, 
and Simbirsk, and about 300,000 in Vyatka, Saratoff, Tam- 
boff, Penza, Nijni-Novgorod, Perm, and Orenburg; some 
15,000 belonging to the same stem have migrated to Ryazaii, 
or have been settled as prisoners in the 16th and 17th 
centuries in Lithuania (Vilna, Grodno, and Podolia); and 
there are some 2000 in St. Petersburg. In Poland they 
constitute 1 per cent. of the population of the district of 
Ptock. The Kazafi Tartars speak a pure Turkish dialect ; 
they are middle-sized, broad-shouldered, and strong, and 
mostly have black eyes, a straight nose, and salient cheek 
bones. They are Mohammedans; polygamy is practiced 
only by the wealthier classes and is a waning institution. 
Excellent agriculturists and gardeners, very laborious, and 
having a good reputation for honesty, they live on the 
hest terms with their Russian peasant neighbors. It may 
be added that, according to M. Yuféroff (Btude éthn. sur les 
Bachkirs, 1881), those Bashkirs who live between the 
Kama, Ural, and Volga are not of Finnish origin, but in 
virtue of their history, language, anthropological features, 


|trakhan empire. They also are agriculturists and garden- 
|ers; while some 12,000 Kundrovsk Tartars still continue 
the nomadic life of their ancestors. (3) The Crimean 
Tartars, who occupied the Crimea in the 13th century, 
| have preserved the name of their leader, Nogai. During 
| the 15th, 16th, and 17th centuries they constituted a rich 
empire, which prospered until it fell under Turkish rule, 
when it had to suffer much from the wars fought between 
Turkey and Russia for the possession of the peninsula. 
The war of 1853 and the laws of 1860-63 and 1874 caused 
an exodus of the Crimean Tartars; they abandoned their 
admirably irrigated fields and gardens and moved to Tur- 
key, so that now their number falls below 100,000. Those 
of the south coast, mixed with Greeks and Italians, are 
well known for their skill in gardening, their honesty, and 
their laborious habits, as well as for their fine features, 
presenting the Tartar type at its best. The mountain 
Tartars closely resemble those of Caucasus, while those of 
the steppes—the Nogais—are decidedly of a mixed origin 
from Turks and Mongolians. 

The Tartars of Caucasus, who inhabit the upper Kubafi, 
the steppes of the lower Kuma and the Kura, and the 
Araxes, number about 1,350,000, Of these (4) the Nogais 
on the Kuma show traces of an intimate mixture with 
Kalmucks. They are nomads, supporting themselves by 
cattle-breeding and fishing; few are agriculturists. (5) The 
Karatchais (18,500) in the upper valleys about Elburz live 
by agriculture. (6) The mountain Tartars (about 850,000), 
divided into many tribes and of an origin still unde- 
termined, are scattered throughout the provinces of Baku, 
Erivan, Tiflis, Kutais, Daghestan, and partly also of Batum. 
They are certainly of a mixed origin, and present a variety 
of ethnological types, all the more so as all who are neither 
Armenians nor Russians, nor belong to any distinet Cau- 
casian tribe, are often called Tartars. As a rule they are 
well built and little behind their Caucasian brethren. 
They are celebrated for their excellence as gardeners, agri- 
culturists, cattle-tenders, and artisans, Although most 
fervent Shi‘ites, they are on very good terms both with 
their Sunnite and with their Russian neighbors. Polyg- 
amy is rare with them, and their women go to work un- 
veiled. 

The Siberian Tartars, mostly mixed with Finnish stems, 
are the most difficult to classify. They occupy three dis- 
tinct regions,—a strip running west to east from Tobolsk 
to Tomsk, the Altai and its spurs, and South Yeniseisk. 


They originated in the agglomerations of Turkish stems 
which in the region north of the Altai sueceeded the Ugro- 
Samoyedic civilization (see SIBERIA), and reached a rela- 
tively high degree of culture between the 4th and the 8th 
centuries, but were subdued and enslaved by the Mongols. 
In the meantime the following subdivisions of the Siberian 
Tartars may be accepted; (7) The Baraba Tartars, who 
take their name from one of their stems (Barama), number 
about 50,000 in the government of Tobolsk and about 5000 
in Tomsk. After a strenuous resistance to Russian con- 
quest, and much suffering at a later period from Kirghiz 
and Kalmuck raids, they now live by agriculture, either in 
separate villages or along with Russians. (8) The Teholym 
or Tchulym Tartars on the Tcholym and both the rivers 
Yus speak a Turkish language with many Mongolian and 
Yakut words, and are more like Mongols than Turks. In 
last century they paid a tribute for 2550 arbaletes, but 
they now are rapidly becoming fused with Russians. (9) 
The Abakan or Minusinsk Tartars occupied the steppes on 
the Abakan and Yus in the 17th century, after the with- 
drawal of the Kirghizes, and represent a mixture with 
Koibals (whom Castrén considers as partly of Ostiak and 
partly Samoyedie origin) and Beltirs—also of Finnish 
origin. Their language is also mixed. They are known 
under the name of Sagais, who numbered 11,720 in 1864, 
and are the purer Turkish stem of the Minusinsk Tartars, 
Koibals, and Kyzyl or Red Tartars. Formerly Sha 

they now are, nominally at least, adherents of the 
Orthodox Church, and support themselves most 
cattle-breeding. Agriculture is spreading but 


among them; they still prefer to plunder the stores « 
bulbs of Lilium Martagon, Ponia, and ; 
canis laid up by the steppe mouse (Mus socialis). 
Soyotes, or Soyons, of the Sayan Mountains, who are Fi 
mixed with Turks, the Uryankhes of northwest Mo 
who are of Turkish origin but follow Buddh 
Karagasses, also of Turkish origin but muel 
Kirghizes, and reduced now to a few hundreds, are 
the above. (10) The Tartars of the northern 
Altai (nearly 20,000 in number) are of 
They comprise some hundreds of Kumandint 


TARTARUS—TASHKEND. 


Tartars, the Tchernevyie or Black-Forest Tartars, and the 
Shors (11,000), descendants of the Kuznetsk or Lron-Smith 
Tartars. 
their taiga, or wild forests, and have maintained their 
Shaman religion and tribal organization into suoks. They 
live partly also on cedar-nuts and honey collected in the 
forests. Their dress is that of their former rulers, the 
Kalmucks, and their language contains many Mongolian 
words. (11) The Altai Tartars, or ‘“ Altaians,’’ comprise— 
(a) the Mountain Kalmucks (12,000), to whom this name 
has been given by mistake, and who have nothing in 
common with the Kalmucks except their dress and mode 
of life, while they speak a Turkish dialect, and (b) the 
Teleutes, or Telenghites (5800), a remainder of a formerly 
numerous and warlike nation who have migrated from the 
mountains to the lowlands, where they now live along with 
Russian peasants. 


Finally, there are a number of Tartars in Turkestan and | 


Central Asia. Without including under this name the 
Sarts and the Kuramintses of Turkestan, still less the 
Kirghiz-Kazaks, it may be reckoned that there are still 
nearly 30,000 survivors of the Uigurs in the valley of the 
Ili, about Kuldja, and in the Khami oasis. 

As is evident from the above, although the name Tartars 
originated in an indiscriminate application of the word to 
the Turkish and Mongolian stems which invaded Europe 
six centuries ago, and its gradual extension to the Turkish 
stems mixed with Mongolian or Finnish blood in Siberia, 
it still represents an aggregate of characters which warrant 
at least a provisional use of this genetic name, if those to 
whom it is given are properly subdivided. It embodies 
stems which, although widely distinct, still have some 
common ethnographical and philological features, besides 
being to some extent of like origin and history. 


The literature of the subject is very extensive, and bibliograph- 
ical indexes may be found in the Geographical Dictionary of P. 
Semenoff, appended to the articles deyoted respectively to the 
names given’ above, as also in the yearly Indexes by M. Mezhoff. 
Besides the well-known works of Castrén, which are avery rich 
source of information on the subject, Schiefner (St. Petersburg 
academy of science), Donner, Ahlqvist, and other explorers of 
the Ural-Altaians, as also those of the Russian historians Solo- 
vieff, Kostomaroff, Bestuzheff-Riumin, Schapoff, and Llovaiskiy, 
the following containing valuable information may be mentioned: 
the publications of the Russian Geographical Society and its 
branches ; the Russian Ltnographicheskiy Sbornik; the Izvestia of 
the Moscow society of the amateurs of natural science; the works 
of the Russian ae ler congresses ; Kostroff’s researches 
on the Siberian Tartars in the memoirs of the Siberian branch 
of the geogr. soc.; Radloff's Reise durch den Altai, Aus Sibirien ; 
“ Picturesque Russia” (Jivopisnaya Rossiya) ; Semenoff’s and Po- 
tanin’s “Supplements” to Ritter’s Asien; Harkavi’s report to the 
eongress at Kazati; Hartakhai's “ Hist. of Crimean Tatars,” in 
Vyestnik Evropy, 1866 and 1867; “ Katchinsk Tartars,” in Izvestia 
Russ. Geogr. Soe., xx, 1884. (P. A. K.) 


TARTARUS, in the Jliad (viii. 13 sq., 481), isa 
dark underground prison with iron gates, as far below 
Hades as earth is below heaven, whither Cronus and 
the Titans were thrust down by Zeus (vol. xxi. p. 336), 
and to which the sovereign of Olympus threatens to 
consign other gods who may disobey his behests. 
Later writers make Tartarus the place of punishment 
of the wicked after death. Mneas, in his visit to the 
abode of the shades, comes to a point where the road 
divides, the branch to the right leading to Elysium 
and that on the left to the prison-house of Tartarus, 
girt about by a triple wall, with the fiery Phlegethon 
as a moat, and guarded by the fury Tisiphone (Zn., 
vi. 540 sq.). Tartarus is personified as the son of 
JMther and Ge, and father of the giants Typhoeus and 

_ Echidna. 
TARTINI, Giuseppe (1692-1770), violinist, com- 
r, and musical theorist, was born at Pirano, April 
12, 1692, and in early life studied, with equal want of 
suecess, for the church, the law courts, and the pro- 
fession of arms. Huis life as a young man was wild 
and irregular, and his temper extremely violent and 
impulsive. His unfitness for an ecclesiastical career 
was manifest ; and, after failing in jurisprudence, he 
crowned his improprieties by clandestinely marrying 
the niece of Cardinal Cornaro, archbishop of Padua, 
Though the family of Tartini had been legally en- 
eibled. the cardinal resented the marriage asa dis- 
facets mésalliance, and denounced it so violently 
the unhappy bridegroom, thinking his life in 
danger, fled for safety to a monastery at Assisi, where, 
calmed by the soothing influence of the religious life, 


. 


They are chiefly hunters, passionately loving | 
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his character underwent a complete change. Docile 
and obedient, as he had before been passionate and 
headstrong, he studied the theory of music under 
Padre Boemo, the organist of the monastery, and, 
without any assistance whatever, taught himself to 
play the violin in so masterly a style that his perform- 
ances in the church became the wonder of the neighbor- 
hood. For more than two years his identity remained 


| undiscovered, but one day the wind blew aside a 


curtain behind which he was playing, and one of his 
hearers recognized him and betrayed his retreat to the 
cardinal, who, hearing of his changed character, re- 
admitted him to favor and restored him to his wife. 

Tartini next removed to Venice, where the fine 
violin-playing of Veracini excited his admiration and 
prompted him to repair, by the aid of good instruction, 
the shortcomings of his own self-taught method. 
After this he studied for some time at Ancona; and 
here, about 1714, he made the curious acoustical dis- 
covery on which his fame as a theorist chiefly rests. 
He observed that, when two notes are sounded together 
on the violin with sufficient intensity, a third sound, 
distinct from both, is simultaneously produced. For 
the production of this ‘‘ third sound,”’ as he called it, 
Tartini failed to account on strict mathematical prin- 
ciples. When the two primary notes form an impure 
consonance, the ‘‘ third sound”’ of Tartini (now known 
as a difference tone of the first order) is accompanied 
by beats due to the presence of different tones of 
higher orders, the existence of which, unknown of 
course to T'artini, has been established by Helmholtz. 
Tartini made his observation the basis of. a theoretical 
system which he set forth in his 7rattato di Musica, 
secondo la vera scienzia dell’ Armonia (Padua, 1754) 
and Dei Principij dell? Armonia Musicale (Padua, 
1767). In 1721 he returned to Padua, where he was 
appointed solo violinist at the church of San Antonio. 
From 1723 to 1726 he acted as conductor of Count 
Kinsky’s private band, but afterwards returned to his 
old post at Padua, where he died on February 16, 
1770. 


Tartini’s compositions are very numerous, and faithfully 
illustrate his passionate and masterly style of execution, 
which surpassed in brilliancy and refined taste that of all 
his contemporaries. He frequently headed his pieces with 
an explanatory poetical motto, such as “Ombra cara,” or 
“ Volgete il riso in pianto o mie pupille.” Concerning that 
known as Jl Trillo del Diavolo, or The Devil’s Sonata, he told 
a curious story to Lalande, in 1766. He dreamed that the 
devil had become his slave, and that he one day asked him 
if he could play the violin. The devil replied that he be- 
lieved he could pick out a tune, and thereupon he played a 
sonata so exquisite that Tartini thought he had never 
heard any music to equal it. On awaking, he tried to note 
down the composition, but succeeded very imperfectly, 
though the resulting Devil’s Sonata is one of his best and 
most celebrated productions. 

Besides the theoretical works we have mentioned, Tartini 
wrote a Trattato delle Appogiature, posthumously printed in 
French, and an unpublished work, Delle Ragioni e delle Pro- 
porzioni, the MS. of which has been lost, 


TARUDANT. See Morocco, vol. xvi. p. 856. 

TASHKEND, or TAsHKENt, one of the largest and 
most important cities of Central Asia, now the capital 
of Russian Turkestan, is situated in the valley of the 
Tchirtchik, some 50 miles above its junction with the 
Syr-Daria, in 41° 20’ N. lat. and 69°18’ E. long. The 
city, formerly enclosed by walls which are now ruinous, 
is surrounded by rich gardens, and its houses are 
buried among the fruit and other trees which grow all 
along the numberless ramifications of the irrigation 
canals. The buildings, which are of stone and sun- 
dried bricks, are mostly low, on account of the earth- 
quakes which fre uently disturb the region. Like all 
old cities of Asia, Tashkend is subdivided into sections 
(yurts), which are characterized by the special trades 
carried on in each. Asiatic Tashkend in 1871 had 
78,130 inhabitants, mostly Sarts (75,176), with a few 
Uzbegs, Kirghizes, Jews, Russians, and Germans. 
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A depression in the southeast is occupied by Russian 
Tashkend, dating from 1865, which has clean, broad 
streets lined with poplars, the low nice-looking houses 
being surrounded by gardens. In 1875 its population, 
exclusive of the military, was 4860, mostly Russians. 
It has a publie library containing a rich collection 
of works on Central Asia, an observatory, a museum, 
two gymnasia, a seminary, and the buildings occupied 
by the administration. A branch of the Russian Geo- 

raphical Society has been opened at Tashkend, and | 
its publications, as also those of the statistical com- 
mittee and the Turkestan Gazette, contain most; 
valuable information about Turkestan. According to 
the most recent estimates, the population of Tash- 
kend, with its suburbs, is reckoned at 100,000. In 
consequence of the chequered history of the town (see 
TURKESTAN), few old buildings have been preserved, 
and only the madrasah Beklar Bek, with its fifty 
students, and the graves of Sheikh Zenedjin-baba and 
Zenghi-ata are worthy of mention. The former is 
four centuries old, and that of Zenghi-ata, a saint held 
in high veneration throughout Central Asia, yearly 
attracts thousands of pilgrims. 


| 


A variety of petty trades are carried on in numerous 
small workshops,—weaving and dyeing of cottons and the 
manufacture of small brass and iron wares, of harness, and 
especially of boots, being the chief. Most of the inhabi- 
tants are also engaged in raising corn, rice, oil plants, cot- 
ton, wine and lucerne, and in gardening. The trade of 
Tashkend has lost its former importance, but corn, cattle, 
silk, cotton, and fruits are still exported, and all kinds of 
manufactured wares are imported from the countries to 
the south. 


TASMAN, Ape JANSZEN (c. 1602-1659), a dis- 
tinguished Dutch navigator, born at Hoorn, North 
Holland, probably in 1602 or 1603. He is known to 
have made two important voyages of discovery in the 
Pacific and Southern Oceans; only of the second of 
them have we a full account. In June, 1639, Tasman, 
along with Matthew Quast, was dispatched by Van 
Diemen, governor-general of the Dutch East Indies, 
on a voyage to the Western Pacific, which was first 
directed to the Philippine Islands ; part of the coast 
of Luzon was explored. Sailing east and north Tas- 
man and Quast touched at several of the Bonin Is- 
lands, which they were probably the first to discover. 
Sailing still farther north, in quest of what were then 
known as the “islands of gold and silver,’ they 
reached the latitude of 38° 40’ N., about 600 miles 
east of Japan, and continued east for other 300 miles 
on the parallel without discovering anything. On 
October 15 the navigators decided to return, and after 
touching at Japan, anchored at Taiwan-fu, Formosa, 
November 21. After this, Tasman was engaged in 
operations in the Indian seas until 1642, when he set 
out on his first great expedition.' Several Dutch 
navigators had already discovered various portions of 
the west coast of Australia, and the Dutch East India 
Company were anxious to obtain a more accurate and 
extended survey of that land. Sailing from Batavia 
on August 14, 1642, with two vessels the ‘‘ Heem- 
skirk’’ and ‘‘Zeehaan,’’ Tasman on November 24 
sighted the land to which he gave the name of Van 
Diemen, in honor of the governor-general, but which 
is now named Tasmania. He doubled the land, which 
he evidently did not know was an island, and running 
4 Storm Bay, anchored on December 1 in the bay to 
which he gave the name of Frederick Henry. There 
he set up a post on which he hoisted the Dutch flag. 
Quitting Van Diemen’s land on December 5, Tasman 
steered eastwards with a vague idea of reaching the 
Solomon Islands, and on December 13 he discovered a 
‘** high mountainous country,’ which he ealled ‘‘ Staa- 
tenland ’ (New Zealand). Cruising along the west 
coast of the South Island, he anchored on the 18th in 
40° 50’ S. lat., at the entrance of a “‘ wide opening,” 


1 See Siebold’s paper in Le Moniteur des Indes-Orientales et Occi- 
dcntales, 1848-49, pt. i. p. 390, 


whole of this line of coast. 
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which he took to be a ‘‘ fine bay,’’ but which was no 
doubt Cook’s Strait. He gave the name of Moorde- 
naars (Massacre) Bay to the bay, at which he attempted 
to land, and where several of his men were killed by the 


natives. Leaving New Zealand, and pursuing an ir- 


regularly north direction, but never coming in sight 
of Australia, he discovered, on January 21, 1643, two 
islands belonging to the Friendly group, to which he 
gave the names of Middelburg (Kova) and Amsterdam 
(Tongatabu). After discovering several other islands 
in the Friendly group and their neighborhood, Tasman 
steered north and west, reaching the neighborhood of 
New Britain on March 22. On the 24th he passed 
Morghen Islands, and, sailing round New Ireland and 
along the north coast of New Guinea, he cleared the 
straits between New Guinea and Jilolo, arriving at 
Batavia on June 15, after a ten months’ vaveda the 
materials for an account of Tasman’s important second 
voyage in 1644 are extremely scanty; they consist of 
Tasman’s own chart and some fragmentary notes by 
Burgomaster Witsen in his work (1705) on the migra- 
tions of the human race (translated in Dalrymple’s 
collection). Further information as to authorities® will 
be found in Mr. R. H. Major’s Hakluyt Society vol- 
ume on arly Voyages to Australia, where also will 
be found the ‘“‘ Instructions’’ given to Tasman, for 
his voyage to New Guinea. He is instructed to ob- 
tain a thorough knowledge of Staten and Van Die- 
men’s Land, and ‘‘ whether New Guinea is a continent 
with the great Zuidland, or separated by channels and 
islands,’ and also ‘‘ whether the new Van Diémen’s 
Land is the same continent with these two great coun- 
tries or with one of them.’’ In this voyage Tasman 
had three vessels under his command. is discoveries 
were confined to the north and northwest coasts of 
Australia, and his chart gives the soundings for the 
He discovered the Gulf 
of Carpentaria, and established the continuity of the 
northwest coast of the land designated generally ‘‘ the 
great known south continent,’’ as far south as about 
the 22d degree. The fullest details as to maps of the 
voyage and other authorities will be found in Mr. 
Major’s Hakluyt Society volume referred to above. 
Tasman rightly ranks as one of the greatest navigators 
of the 17th century. He died at Batavia in October, 
1659. 


For personal details, see paper on Tasman by Ch. M. 
Dozy in Bijdragen tot de Taal-, Land-, en Volkenkunde van 
Nederlandsch-Indié, 5th series, vol. ii. p. 308. 


TASMANTA, formerly VAN Dremen’s LAND, is a 
compact island, forming a British colony, 
which lies to the panth of Australia, in 
the Southern Ocean. It has an area 
of 24,600 square miles (about three-fourths of the 
size of Ireland), and some fifty islets belong to it. 
Most of these lie between it and the southern shore 
of Victoria, in Bass’s Strait. It is a land of moun- 
tain and flood, with picturesque scenery. The centre 
is a mass of hills, generally covered with forest, with 
large lakes nearly 4000 feet above the sea; and this 
high land is continued to the west and northwes 
while southward are other elevations. Ben Lomon 
in the east rises to a height of 5020 feet ; in the north- 
west are Dry’s Bluff (4257 fer) and Quamb: ro 
while westward are Cradle (5069), Hu 
Frenchman’s Cap (4760), and Bischoff (2500). 
ington, near Hobart, is 4170 feet. Among the 
flowing northward to Bass’s Strait are the 


Plate I. 


2 The best English translation of Tasman’s Journal ou. 
the 


ney’s Collection, vol. iii, The Dutch original was p 
Amsterdam in 1860, edited by Jacob Swart, and 
chart of the second voyage. 

8 The subject is thoroughly discussed by P. H. Le 
Bijdragen van het kon. Inst. voor Taal-, , en Volker 
Ind. Archipel, ser. i. pt. iv. pp. 123-140; in Bijd. voor 
Geschiedenis en Oudheid Kunde, by R. Fruin, new se 
254; and in the same writer's work De Reizen der 
naar Nieww Guinea (The Hague 1875); also Col. A. 
landsch Nieww Guinea (The Hague, 1884). 
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TASMANTA. 


Inglis, Cam, Emu, Blyth, Forth, Don, Mersey, Piper, 
ial Ringarooma. The Macquarie, receiving the Eliza- 
beth | Lake, falls into the South Esk, which unites 
with the North Esk to form the Tamar at Launceston. 
Westward, falling into the ocean, are the Hellyer, 
Arthur, and Pieman. The King and Gordon gain 
Macquarie Harbor ; the Davey and Spring, Port Da- 
vey. The central and southern districts are drained 
by the Derwent from Lake St. Clair,—its tributaries 
being the Nive, Dee, Clyde, Ouse, and Jordan. The 
Huron falls into D’ Entrecasteaux Channel. The chief 
mountain lakes are the Great Lake (50 miles in 
circuit), Sorell, St. Clair, Crescent, and Echo. The 
colony is divided into eighteen counties. The principal 
towns are Hobart, the capital, on the Derwent, with 
a population of 21,118 in 1881 (25,044 in 1886), and 
Launceston (12,752 in 1881; 19,379 in 1886), at the 
head of the Tamar. The rugged western half of the 
island has only a few small settlements, while the east- 
ern country is increasing in population on account of 
the mines. 

Climate.—This small colony has a far greater range 
of climate than can be experienced throughout the 
Australian continent. The eastern side is dry; the 
western is very wet. Tin and gold miners are partially 
arrested in their work during summer from want of 
water in the northeast. Dense forests and impracti- 
cable scrubs result in the west from deposition of a 
hundred or more inches of rain in the year, while other 

arts to the east occasionally suffer from drought. 

asmania does not escape the summer visit of an 
Australian hot wind. Hobart and Launceston, being 
near the sea, have greater equability of temperature, 
with rare frosts. The mean temperature of Hobart 
is 54°, of Waratah in the northwest 44°. Hobart 
averages 22 inches of rain, less than Melbourne, 
Sydney, and Brisbane. Inland, in the settled parts, 
cold is severe in winter, but only for a short period. 
The wooded northwest shore has no cold and no ex- 
cessive heat, but plenty of showers. Up in the lake 
country the climate rather resembles the Highlands 
of Scotland. On the west and southern coasts the 
winds are usually strong, and often tempestuous. 

Like New Zealand, Tasmania is very healthy. No 
miasma is retained in its forests. Rheumatism and 
colds may prevail, but little fever or dysentery occurs. 
Perhaps no part of the world can show relatively so 
many aged people. Children generally display the 
robustness of English village life. As a retreat for 


Australians, Tasmania in the summer has strong. 


— ¢laims. Cool and strengthening airs, magnificent forest 
 solitudes, and secluded fern-tree vales may be enjoyed 
along with all the comforts of modern civilization. 

Geology.—The comparatively recent connection of 


than by floraand fauna. The granitic islands of Bass’s 
Strait are as so many stepping-stones across, a depres- 
sion having converted the loftier districts into islands. 
The want of similarity, however, between the tufted- 
haired Tasmanians and their Australian neighbors 
would indicate that the disruption took place before 
the advent of the younger race on the northern side. 


q 
Tasmania with Victoria is evidenced not less by rocks | 


south, and west, though often thrown up into irregular 


Convulsions have distinguished the history of the 
little island from one end to the other. Not only is 


an immense amount of metamorphism in different 

directions. Then, at another period, not merely por- 
_ phyries, but basalts and greenstones, were widespread 
in their ravages. They consumed or deranged beds 
of coal, and overflowed enormous tracts. Earthquakes 
were busy, and tremendous deluges denuded great 
areas to depths of thousands of feet, leaving moun- 
tains of Primary rock, with peaked or plateau summits 
or greenstone. There are prismatic walls 


While doubts exist as to the presence of rocks older’ 
than the Silurian, a Palzeozoic floor exists north, east, 


ranges, sometimes over 5000 feet, by igneous irruptions. | 


granite in all its varieties very prevalent, but there is 
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several hundreds of feet in height, and 4000 feet above 
| the sea-level, as at Mount Wellington, looking down 
upon ** ploughed fields’’ of greenstone blocks. Still, 
| unlike Victoria, there are not the extinct craters to 
tell the tale of more modern lava flows. The lake 
district, up to over 4000 feet, is a tangled mass of 
granitic and metamorphicrocks. Quartz is so common 
a feature that the western storm-bound cliffs reflect a 
white light to passing ships; while mica, talcose, 
dolerite, and siliceous schists are common over the 
island. Contorted slate and the tesselated pavement 
of Tasman’s Peninsula are effects of that transmuting 
period. Granite is strong at eastern and northern 
points, at western localities, in the interior, and in the 
straits. Greenstone is exhibited southward in enor- 
mous fields, as well asin the western and lake districts, 
and alternates often with basalt. Silicified trees are 
seen standing upright in the floor of igneous rock. 
The Primary rocks have more casts of former life than 
fossils in ordinary condition. The Hobart clay-slate 
abounds in Fenestella or lace coral, and trilobites occur 
in limestone. Slate is abundant on the northwest 
coast, the South Esk, and westward. New Red Sand- 
stone near Hobart is marked by the presence of salt- 
beds. The Carboniferous formations are not much 
exhibited on the western half of the island, but are 
rominent along the Mersey and other northern rivers. 
The southern fields are torn by igneous invaders. 
Anthracite forms are conspicuous on Tasman’s Penin- 
sula. Inland, on the eastern side, the formations 
spread frém near Hobart northward for scores of miles, 
and even to a thousand feet in thickness. The Fingal 
and Ben Lomond northeastern districts are remarkably 
favored with Carboniferous sandstones and crinoidal 
limestones, bearing excellent seams, and like strata are 
noticed in islands off the east coast. Carbonaceous 
non-coal-bearing beds by the Mersey are 500 feet thick. 
Tertiary rocks are not extensive, save in the breccia 
and coarse sandstone south of Launceston, over Nor- 
folk plains, and along some river valleys. Alluvial 
gold deposits belong mainly to the Pliocene formations, 
—the ancient Primaries containing the auriferous 
quartz veins. Greenstone and basalt belong to various 
veriods, the latter being specially apparent in_ the 
Tertiary epoch. Travertine, near Hobart and Rich- 
mond, is from freshwater action. The Pleistocene 
development was characterized by overwhelming de- 
nuding forces. Raised beaches are noticed along some 
of the larger rivers, and westerly moraines would 
imply a greater elevation of the country formerly. 
Caves and recent beds exhibit marsupial forms analo- 
ous to existing ones. Not far from Deloraine are 
imestone caves, with passages two miles in extent. 
The density and intricacy of the island scrubs have ~ 
interfered with the investigation of its geology. 


Minerals.—Tasmania has failed to take a very important. 
position as a gold producer. Still, when the crushing of 
1300 tons in one mine produced £11,528 [356,026.08], adven- 
turers may well be hopeful. From Beaconsfield mine, 
west of the Tamar, gold was obtained to the value of £615,-. 
330 [$2,990,503.80] from July, 1878, to January 1, 1887. 
In 1885 there were five districts under commissioners of 
mines. Westward, gold is found from Arthur river to 
Point Hibbs; northwestward, from Blyth river to Cape 
Grim. In the northeast are Scottsdale, Ringarooma, 
Mount Victoria, and Waterhouse fields ; east, Fingal and 
St. George’ river. Arsenic and silver are found with gold 
in the northeast; and iron, arsenic, copper, and lead with 
it at Beaconsfield. For 1885 the gold export was 37,498 0z., 
worth £141,319 [$686,810.34]. Silver occurs at Penguin, 
Mount Ramsey, and Waratah (Mount Bischoff), combined 
with lead. Copper is met with at Mount Maurice, ete., but. 
not in paying quantities. Bismuth at Mount Ramsey is 
rich, but the country is difficult to reach. Antimony, zinc, 
manganese, copper, plumbago, and galena are known west. 

of the Tamar, where also asbestos in serpentine hills is 
plentiful. Tin is well distributed in Tasmanian granite. 
Mount Bischoff, in the scrubby, rocky, damp west, has the 
richest lodes; other mines are in the northeast and west. 
In ten years the product came to two and a half million 
| pounds sterling [$12,150,000]. Bischoff district in 1885 gave: 
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2871 tons of ore, much being found in huge blocks. 
of water in the northeast prevents much hydraulic work- 
ing. Anthracite coal is pretty abundant at Port Arthur. 
Near Hobart are workings of poor quality. Around Ben 
Lomond are bituminous seams, but difficult of access. 
Fingal district has coal equal to that of Neweastle, with a 
seam of 14 feet, but carriage is difficult. Mersey river 
coal mines yielded 60,000 tons in the course of over a dozen 
years. Iron was worked near the Tamar, but did not pay, 
excess of chromium making it brittle; its steel was very 
malleable, All varieties of iron ores are known. Hobart 
freestone is largely exported to other colonies. Tasmanite 
or dysodile in the Mersey district is an inflammable 
resinous substance. 
oz. of gold, 5461 tons of tin, and 5334 tons of coal. The 
total export of gold and tin during the five years 1880 to 


During 1884 there were raised 41,240 | 


1885 was of the value of £2,591,320 [$12,593,815.20]—being | 


£642,230 [$3,121,237.80] more than for the ten years pre- 
ceding. The export of tin averaged 79,682 ewt, 

Agriculture—The island has not a large area fit for cul- 
tivation. A great part is very mountainous; and dense 
scrubs, with heavy forests, are impediments to the farmer. 
The west side is too wet, stormy, and sterile for settlement. 
Almost all the farms lie in the line between Hobart and 
Launceston and between Launceston and Circular Head. 
The climate being cooler and moister than in most parts of 
Australia, the productions are of an English character, 
hops, barley, and oats being freely raised. Cropping land 
for many successive years with wheat has lessened the pro- 
duce of what was fertile country, as little manure had been 
used. In later times there has been a great improvement 
inagriculture. Forsome time Tasmanian growers did well, 
supplying Australia and New Zealand with flour, potatoes, 
and fruit; but, as their customers became in their turn pro- 
ducers, the old markets failed in all but apples and stone 
fruit. Fresh and preserved fruit, with jams, together with 
excellent hops, continue to afford the islanders a good trade. 
In 1835-86 there were 417,777 acres in cultivation; in crop, 
144,761; in grasses, 181,203. Wheat occupied 30,266 acres, 
barley 6533, oats 29,247, pease 7147, potatoes 11,073, hay 
41,693, turnips 3680, and gardens and orchards 8198, 

So large a part of the island is covered with thicket, rock, 
and marsh that it appears less pastoral than eastern Aus- 
tralia. The total number of sheep in 1886 amounted to 
1,648,627, the horses to 28,610, and the cattle to 138,642. Of 
16,778,000 acres only 4,403,888 have been sold or granted. 

Flora.—This differs but little from that of southeastern 
Australia, with which it was formerly connected. Over a 
thousand species are represented. The eucalypts are gums, 
stringy bark, box, peppermint, ironwood, ete. Thecelebrated 
blue gum (Eucalyptus Globulus), so eagerly sought for pesti- 
lential places in southern Europe, Africa, and America, flour- 
ishes best in the southern districts of the island. For ship- 
building purposes the timber, which grows to a large size, is 
much prized. Acacias are abundant, and manna trees are 
very productive. Sassafras (Atherosperma moschata) is a tall 
and handsome tree. Pines are numerous. The Huon pine 
(Dacrydium cupressinum), whose satin-like wood is so sought 
after, flourishes in Huon and Gordon river districts. The 
celery pine is a Phyllocladus, and the pencil cedar an Athro- 
taxis. The pepper tree is Tasmania fragrans. The Myrtacex 
are noble trees. The lakes cider tree is Eucalyptus resinifera, 
whose treacle-like sap was formerly made into a drink by 
bushmen, Xanthorrhoeas or grass trees throw up a flower- 
ing spike. The charming red flowers of the Tasmanian 
tulip tree (Telopea) are seen from a great distance on the 
sides of mountains. The so-called rice plant, with rice-like 
grains on a stalk, is the grass Richea. Of Boronia, Epacris, 
and Orchis there are numerous species. The Blandfordia, a 
Liliaceous plant, has a head of brilliant crimson flowers. 
The Casuarina, Exocarpus, Banksia, and tree fern resemble 
those of Australia. Tasmanian evergreen forests are very 
aromatic. At one time the island had an extensive timber 
trade with Sydney, Melbourne, and Adelaide, and it still 
exports £50,000 [$243,000] to £80,000 [$388,800] worth an- 
nually of planks, shingles, paling, ete. ‘ 

Fauna.— Animal life in Tasmania is similar to that in 
Australia. The dingo or dog of the latter is wanting; and 
the Tasmanian devil and tiger, or wolf, are peculiar to the 
island. The Marsupials include the Macropus or kangaroo 
Didelphys or opossum, Petaurus or flying phalanger,} Pera- 
meles or bandicoot, Hypsiprymnus or kangaroo rat, Phascolomys 
or wombat; while of Monotremata there are the Echidna or 
porcupine anteater and the duck-billed platypus. The 
marsupial tiger or Tasmanian wolf ( Thylacinus cynocephalus), 


1[The Didelphys is American, but phalan J 
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Want | 5 feet long, is yellowish brown, with several stripes across 


the back, having short stiff hair and very short legs (see 
vol. xv. p.382-3). Very few of these nocturnal carnivores 
are now alive to trouble flocks. The tiger cat of the colonists, 
with weasel legs, white spots, and nocturnal habits, is a 
large species of the untameable native cats. The devil 
(Dasyurus or Sarcophilus wrsinus) is black, with white bands 
on neck and haunches. The covering of this savage but 
cowardly little night-prowler is a sort of short hair, not fur. 
The tail is thick, and the bull-dog mouth is formidable. 
Among the birds of the island are the eagle, hawk, petrel, 
owl, finch, peewit, diamond bird, fire-tail, robin, emu-wren, 
crow, swallow, magpie, blackcap, goatsucker, quail, ground 
dove, jay, parrot, lark, mountain thrush, cuckoo, wattle- 
bird, whistling duck, honeybird, Cape Barren goose, pen- 
guin duck, waterhen, snipe, albatross, and laughing jackass. 
Snakes are pretty plentiful in scrubs; the lizards are harm- 
less. Insects, though similar to Australian ones, are far less 
troublesome ; many are to be admired for their great beauty. 
Fisheries.—In the early years of occupation the island was 
the resort of whalers from the United Kingdom, the United 
States, and France. Both sperm and black oil, with whale- 
bone, were important articles of export till the retreat of 
the whales to other seas. Sealing was carried on successfully 
for many years in Bass’s Strait, until the seals were utterly 
destroyed. There has recently been a revival of whaling, 
the product of the island fishery for 1885 being £12,600 
[$61,236]. The bays contain some excellent fish, much 
esteemed in the neighboring colonies, particularly the 
trumpeter, found on the southern side of the island. Of 
nearly 200 sorts of fishes a third can be considered good for 
food. The outer fisheries extend to 16 miles from shore, 
being from 20 to 80 fathoms deep. The species include the 
trumpeter (Latris, found up to 60 tb weight), the “ salmon ” 
of the old settlers (Arripis), the flathead (Platycephalus), 
trevally (Neptonemus), garfish (Hemirhamphus), barracouta 
and kingfish (both Thyrsites). There are thirteen sorts of 
perch, and five of bream, The anchovy is migatory. Eng- 
lish mackerel have been seen off the east coast; and some 
of the herrings are much like the English. Rock cod and 
bull-kelp cod are favorites. Mud oysters are nearly worked 
out; artificial oyster-beds are being formed. English trout 
(Salmo fario) are more certainly found than the true sal- 
mon (Salmo salar); the last are doubtful, though numbers 
have been raised in hatcheries on the Derwent. Among 
freshwater fish are a so-called freshwater herring (Proto- 
troctes), various kinds of what the old settlers called trout 
(Galaxias), blackfish (Gadopsis), and fine perch, 
Commerce.—Soon after the colony was founded there was 
a great trade in whale oil, as well as in the oil and skins of 
seals. When this declined, merchants did well in the ex- 
portation of breadstuffs, fruits, and vegetables to the neigh- 
boring and more recently established colonies, not less than 
to New South Wales. Timber was also freely sent to places 
less favored with forests or too busy with other employ- 
ments. When the trade with England in oil fell off, the 
export in wool and then of metals succeeded. Tasmania has 
now an active commerce with Victoria, but hasa titor 
rather than a customer in New Zealand. The shipping 
during 1885 was 342,745 tons inward, 335,061 outward. The 
imports for that year came to £1,757,486 [$8,541,381.96] ; 
the exports to £1,313,693 [$6,384,547.98]. Of the exports, 
£1,299,011 [$6,313,193.46] were of Tasmanian prod and 
manufactures,—including wool, £260,480 [$1 2. ji 
tin, £357,587 [$1,737,872.82]; gold, £141,319 [$686,810.34] ; 
fruit, £105,363 [$512,064.18]. The banks of the colony.at the 
end of 1885 showed assets £3,754,226 [$18,245,538.36], and 
liabilities, £3,814,631 [$18,539,106.66]. The anes ks 
early in 1886 declared £455,774 [$2,215,061.64] to th it 
of depositors. Attempts haye been Pee: made to draw 
fone into closer commercial and fi relations wit h 
ietoria. » 
Manufactwres.—N umerous industries are practiced, t 
not to the extent of exportation, excepting from the 
ing of 28 tanneries, 62 sawmills, 13 breweries, 7 m 
tories of jam, and a rising wool factory. 
Roads and Railways.—No colony, for its area, wa 
favored with excellent roads as Tasmania has be 
are now about 5000 miles of good roads. The 
of railway is that from Hobart to Launceston. 
260 miles? of railway were open in 1887. 
Post-Office.—In early years letters were carried 
on foot across the island. In 1885 there were 246 p 
and the telegraph had 1579 miles? of wire. A st 
line connects Tasmania with Victoria. — a 
Administration.—The governor is appointed by the 
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riage wire, revenues of £568,924 
£584,756 [$2,841,914.16], public debt £4,026, 720 
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crown. The legislative council has eighteen members, and | 


the assembly thirty-six. The revenue 


£571,396 |$2,776,954.56|, the expenditure £585,766 [$2,846,- 
822.76]. The public debt,' contracted for public works, 


amounts to three and a third millions [$16,200,000]. The 
customs provided £276,100 [$1,341,846]. The official ma- 
chinery is as extensive as for a colony with seven or eight 
times the population. 

Exlucation.—At first the state made grants in aid to schools 
established by private persons and religious denominations, 
but ultimately, as in Victoria and New Zealand, education 
was made secular and compulsory, religious teaching being 


out of schoo! hours, or dependent on Sunday schools, which | 


are to be found all over the island. There are 204 public 
schools, maintained out of a fund of £32,793 ($159,573.98). 
In eight grammar and collegiate schools a higher standard 
of instruction is reached. The degree of Associate of Arts is 
conferred on deserving scholars in the state schools; and ex- 
hibitions (up to £200 [$962] a year for four years) enable 
pupils tostudy at the higher schools or colonial or European 
universities. No state grant is now made for the support of 
any religious denomination, 

Population—The whites have entirely displaced the 
blacks. Outrages and cruelties led to conflicts; and now 
the last individual of the tribes has passed away. There 
are, however, some half-castes on islands in the Straits. 
The colonists in Tasmania are more concentrated than in 
other settlements. In 1818 there were 2320 men, 432 women, 
and only 489 children, At the census of 1881 the population 


numbered 115,705 (61,162 males, 54,543 females) ; in 1886 it | 


was estimated at 133,791. ° The births in 1886 averaged 34.6 
per thousand, the deaths 15.2. 

History.—The Dutch navigator TASMAN (q.v.) sighted the 
island November 24, 1642, and named it Van Diemen’s 
Land, after the Dutch governor of Java. He took posses- 
sion at Frederick Henry Bay in the name of the stadtholder 
of Holland, and then passed on to the discovery of New 
Zealand. The French Captain Marion in 1772 came to 
blows with the natives. Captain Cook was at Adventure 


Bay, to the south, in 1777. His companion, Captain Fur- | 


neaux, had entered the bay four years previously, assuring 
Cook that Van Diemen’s Land was joined to New Holland. 
Admiral Bruni d’Entrecasteaux, with the naturalist La 
Billardiére, entered the Derwent, calling it North River, in 
1792. Two years after, Captain Hayes named it Derwent. 
Mr. Bass and Lieutenant Flinders passed through Bass’s 
Strait, and first sailed round the island, in 1798. The high 
terms in which they spoke of Sullivan’s cove, at the mouth 
of the Derwent, afterwards led to the settlement of Hobart 
there. The French discovery ships, “ Géographe” and 
“ Naturaliste,” under Commodore Bandin were off the coast 
in 1301-2. The island was settled from Sydney. A small 
party was sent to the Derwent, under Lieutenant Bowen, 
in 1303, and another to Port Dalrymple next year under 
Colonel Paterson, who was removed to Launceston in 1806. 
Captain Collins, who had been sent with a large number of 
convicts from England to form a penal colony in Port 
Phillip, thought proper to remove thence after three months, 
and establish himself at Hobart Town, February, 1804. 
The early days were trying, from want of supplies and of 
good government; and conflicts arose with the natives, 
which led to the celebrated Black War. In 1830 nearly all 
the settlers, with 4000 soldiers and armed constables, at- 
tempted to drive the aborigines into a peninsula, but 
caught only one lad. Mr. George Robinson afterwards suc- 


ceeded in inducing the few hunted ones to surrender and | 


be taken to Flinders Island. Deaths rapidly followed. 
The last man died in 1862, the last female in 1872. Bush- 
ranging was common for years in this scrubby land. The 
colony was subject to New South Wales till 1825, when 


independence was declared, On free settlers being per background of ground glass tinted of a subdued color 


mitted to go to Van Diemen’s Land, they endeavored to get 
freedom of the press, trial by jury, and a popular form of 
rule. After long struggles, the liberties they sought for 
were gradually granted. A responsible government was 
the last boon received. Oppressed by the number of con- 
victs thrown into the country, the free inhabitants peti- 
tioned again and again for the cessation of transportation, 
which was eventually allowed. Among the governors was 
Sir John Franklin, of polar celebrity. The first newspaper, 
The Derwent Star, came out in 1810. Literature advanced 
from that humble beginning. At first the Government 
_ entirely supported schools and churches, and for many 
years state aid was afforded to the Church of England, 
Q erian, Wesleyan, and Roman Catholic churches, but 
this aid is now withdrawn. The island proving too small 
for a large population, numbers swarmed off to the neigh- 
boring settlements, and Port Phillip, now Victoria, received 


1 See foot-note 2, page 80. 
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for 1885-86 was | 
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its first inhabitants from Tasmania. Though not so pros- 
perous as Victoria, the little island enjoys an amount of 
ease aud comfort which few, if any, settlements elsewhere 
have been known to experience. (J. BO.) 


TASSIE, JAMES (1735-1799), gem-engraver and 
modeller, was born of humble parentage at Pollok- 
shaws, near Glasgow, in 1735. During his earlier 
years he worked as a stone-mason, but, having 
visited Glasgow on a fair-holiday, and seen the collec- 
tion of paintings brought together in that city by 
Robert and Andrew Foulis, the celebrated printers, he 
was seized with an irresistible desire to become an 
artist. He removed to Glasgow, attended the academy 
which had been established there by the brothers 
Foulis, and, applying himself to drawing with indomi- 
table perseverance, seconded by great natural aptitude 
he eventually became one of the most distinguished 
pupils of the school. When his training was com- 
pleted he visited Dublin in search of commissions, and 
there became acquainted with Dr. Quin, who had been 
experimenting, as an amateur, in imitating antique 
engraved gems in colored pastes. He engaged Tassie 
as an assistant, and together they perfected the dis- 
covery of a vitreous paste composition, styled 
“‘enamel,’’ a substance admirably adapted, by its hard- 
ness and beauty of texture, for the formation of gems 
and medallions. Dr. Quinn encouraged his assistant, 
to try his fortune in London, and thither he repaired 
in 1766. At first he had a hard struggle to make his 
way, for he was modest and diffident in the extreme, 
and without influential introductions to amateurs and 
collectors. But he worked on steadily with the greatest 
care and accuracy, scrupulously destroying all impres- 
sions of his gems ian were in the slightest degree 
inferior or defective. Gradually the beauty and artis- 
tic character of his productions came to be known. 
He received acommission from the empress of Russia 
for a collection of about 15,000 examples; all the 
richest cabinets in Europe were thrown open to him 
for purposes of study and reproduction ; A his copies 
were frequently sold by fraudulent dealers as the origi- 
nal gems. He exhibited in the Royal Academy from 
1769 to 1791. In 1775 he published the first catalogue 
of his works, a thin pamphlet detailing 2856 items. 
This was followed in 1791 i a large catalogue, in two 
volumes quarto, with illustrations etched by David 
Allan. and descriptive text in English and French by 
Rudolph Erie Raspe, F.8.A., enumerating nearly 
16,000 pieces. Materials exist in MS., in the posses- 
sion of a descendant of Tassie’s, for a list of more 
than 3000 further items. ‘ 

In addition to his impressions from antique gems, 
Tassie executed many large profile medallion portraits 
of his contemporaries, and these form the most origi- 
nal and definitely artistic class of his works. They 
were modelled in wax from the life or from drawings 
done from the life, and —when this was impossible— 
from other authentic sources. They were then cast in 
white enamel paste, the whole medallion being some- 
times executed in this material; while in other cases 
the head only appears in enamel, relieved against a 


by paper placed behind. His first large enamel por- 
trait was that of John Dolbon, son of Sir William 
Dolbon, Bart., modelled in 1793 or 1794; and the 
series possesses great historic interest, as well as_ar- 
tistic value, including as it_does_ portraits of Adam 
Smith, Sir Henry Raeburn, Drs. James Beattie, Blair, 
Black, and Cullen, and many other celebrated men of 
the latter half of the 18th century. okiah 

At the time of his death, in 1799, the collection of 
Tassie’s works numbered about 20,000 non. ; 

J. M.G. 

TASSTE, WriitAM (1777-1860), gem-engraver and 
modeller, nephew of the above, was born in London 
on the 4th of December, 1777. He succeeded to the 
business of his uncle. to whose collection of casts and 
medallions he added largely. His portrait of Pitt, in 
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articular, was very popular, and circulated widely. 
When the Shakespeare Gallery, furmed by Alderman 
Boydell, was disposed of’ by lottery in 1805, William 
Tassie was the winner of the prize, and in the same 
year he sold the pictures by auction for a sum of over 
£6000 [$29,160]. He died at Kensington on the 26th 
of October, 1860, and bequeathed to the Board of 
Manufactures, Edinburgh, an extensive and valuable 
collection of casts and medallions by his uncle and 
himself, along with portraits of James Tassie and his 
wife by David Allan, and a series of water-color studies 
by George Sanders from pictures of the Dutch and 
Flemish schools. (J. M. G.) 
TASSO, Torquato (1544-1595), who ranks with 
Dante, Petrarch, and Ariosto among the first four 
poets of Italy, was the son of Bernardo Tasso, a noble- 
man of Bergamo, and his wife Porzia de’ Rossi. He 
was born at Sorrento in 1544. His father had for 
many years been secretary in the service of the prince 
of Salerno, and his mother was closely connected with 
the most illustrious Neapolitan families. The prince 
of Salerno came into soifiaion with the Spanish Gov- 
ernment of Naples, was outlawed, and was deprived 
of his hereditary fiefs. In this disaster of his patron 
Tasso’s father shared. He was proclaimed a rebel 
to the state, together with his son Torquato, and his 
patrimony was sequestered. These things happened 
during the boy’s childhood. In 1552 he was living 
with his mother and his only sister Cornelia at Naples, 
pursuing his education under the Jesuits, who had re- 
cently opened a school there. The precocity of intel- 
lect and the religious fervor of the boy attracted general 
admiration. At the age of eight he was already famous. 
Soon after this date he joined his father, who then re- 
sided in great indigence, an exile and without occupa- 
tion, in Rome. News reached them in 1556 that Porzia 
Tasso had died suddenly and. mysteriously at Naples. 
Her husband was firmly convinced that she had been 
poisoned by her brother with the object of getting con- 
trol over her property. As it subsequently happened 
Porzia’s estate never descended to her son; and the 
daughter Cornelia married below her birth, at the in- 
stigation of her maternal relatives. T'asso’s father 
was a poet by predilection and a professional courtier 
of some distinction. In those days an Italian gentle- 
man of modest fortunes had no congenial sphere of 
suciety or occupations outside the courts of petty 
ecclesiastical po secular princes. When, therefore, 
an opening at the court of Urbino offered in 1557, 
Beraardo Tasso gladly accepted it. The young Tor- 
quato, a handsome and brilliant lad, became the com- 
pees in sports and studies of Francesco Maria della 
vere, heir to the dukedom of Urbino. The fate 
which condemned him for life to be a poet and a cour- 
tier like his father was sealed by this early entrance 
into princely palaces. At Urbino a society of culti- 
vated men pursued the zesthetical and literary studies 
which. were then in vogue. Bernardo Tasso read 
cantos of his Amadigi to the duchess and her ladies, 
or discussed the merits of Homer and Virgil, Trissino 
and Ariosto, with the duke’s librarians and secretaries. 
Torquato grew up in an atmosphere of refined luxury 
and somewhat pedantic criticism, both of which gave 
a permanent tone to his character. At Venice, whither 
his father went to superintend the printing of the 
Amadi7’, these influences continued. He found him- 
self the ee and prodigy of a distinguished literary 
circle. But Bernardo had suffered in his own career 
so seriously from addiction’ to the Muses and a prince 
that he now determined on a lucrative profession for 
his son. Torquato was sent to study law at Padua. 
Instead of applying himself to law, the young man 
bestowed all his attention upon philosophy and poetry. 
Before the end of 1562 he had produced a narrative 
poem called Rinaldo, which was meant to combine the 
regularity of the Virgilian with the attractions of the 
romantic epic. In the attainment of this object. and 
in all the minor qualities of style and handling, 
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Rinaldo showed such marked originality that its au- 
thor was proclaimed the most promising poet of his 
time. The flattered father allowed it to be printed ; 
and, after a short period of study at Bologna, he con- 
sented to his son’s entering the service of Cardinal 
Luigi d’Este. In 1565, then, Torquato for the first 
time set foot in that castle at Ferrara which was destined 
for him to be the scene of so many glories and such 
cruel sufferings. After the publication of Rinaldo, 
he had expressed his views upon the epic in some Dis- 
courses on the Art of Poetry, which committed him to 
a distinct theory and gained for him the additional 
celebrity of a philosophical critic. The age was noth- 
ing if not critical; but it may be esteemed a misfortune 
for the future author of the Gerusalemme that he 
should have started with pronounced opinions upon 
art. Essentially a poet of impulse and instinct, he 
was hampered in production by his own rules. 

The five years between 1565 and 1570 seem to have 
been the happiest of Tasso’s life, although his father’s 
death in 1569 caused his affectionate nature profound 
pain. Young, handsome, accomplished in all the exer- 
cises of a well-bred gentleman, accustomed to the society 
of the great and learned, illustrious by his published 
works in verse and prose, he became the idol of the 
most brilliant court in Italy. The princesses Lucrezia 
and Leonora d’ Este, both unmarried, both his seniors 
by about ten years, took him under their protection. 
He was admitted to their familiarity, and there is some 
reason to think that neither of them was indifferent to 
him personally. Of the celebrated story of his love 
for Leonora this is not the place tospeak. It is enough 
at present to observe that he owed much to the con- 
stant kindness of both sisters. In 1570 he travelled 
to Paris with the cardinal. Frankness of speech and 
a certain habitual want of tact caused a disagreement 
with his worldly patron. He left France next year, 
and took service under Duke Alfonso II., of Ferrara. 
The most important events in Tasso’s biography dur- 
ing the following four years are the publication of the 
Aminta in 1573 and the completion of the Gerusa- 
lemme Liberata in 1574. The Améinta is a pastoral 
drama of very simple plot, but of exquisite lyrical 
charm. It appeared at the critical moment when 
modern music, under Palestrina’s impulse, was becom- 
ing the main art of Italy. The honeyed melodies and 
sensuous melancholy of Aminta exactly suited and in- 
terpreted the spirit of its age. We may regard it as 
the most decisively important of Tasso’s compositions, 
for its influence, in opera and cantata, was felt through 
two successive centuries. The Gerusalemme Liberata 
occupies a larger space in the history of European 
literature, and is a more considerable work. Yet the 
commanding qualities of this epic poem, those which 
revealed Tasso’s individuality, and which made it im- 
mediately pass into the rank of classies, beloved by the 
people no Jess than by persons of culture, are akin to 
the lyrical graces of Amnta. It was finished in 
Tasso’s thirty-first year; and when the MS. lay before 
him the best part of his life was over, his best work 
had been already accomplished. Troubles immediately 
began to gather round him. Instead of having the 
courage to obey his own instinct, and to publish the 
Gerusalemme as he had conceived it, he yielded to the 
critical scrupulosity which formed a mation 
of his character. The poem was sent in manuscript 
to several literary men of eminence, Tasso expressing 
his willingness to hear their strictures and to — it 
their suggestions unless he could convert them to his 
own views. The result was that each of these eandid 
friends, while expressing in general high admiration 
for the epic, took some exception to its plot, its title 
its moral tone, its episodes, or its diction, in deta’ 
One wished it to be more regularly classical ;_ 
wanted more romance. Qne hinted that, the 
tion would not tolerate its supernatural m: 
another demanded the excision of its most _« 
passages—the loves of Armida, Clorinda and 
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Tasso had to defend himself against all these inepti- 
tudes and pedantries, and to accomodate his practice 
to the theories he had rashly expressed. As in the 
Rinaldo, so also in the Jerusalem Delivered, he aimed 
at ennobling the Italian epic style by preserving strict 
unity of plot and heightening poetic diction. He 
chose Virgil fur his model, took the first crusade for 
subject, infused the fervor of religion into his concep- 
tion of the hero Godfrey. 
was for romance. In spite of the poet’s ingenuity and 
industry the stately main theme evinced less sponta- 
neity of genius than the romantic episodes with which, 
as also in /e/naldo, he adorned it. Godfrey, a mixture 
of pious Aineas and Tridentine Catholicisw, is not the 
real hero of the Gerusulemme. Fiery and passionate 
Rinaldo, Ruggiero, melancholy impulsive Tancredi, 


and the chivalrous Saracens with whom they clash in | 


love and war, divide our interest and divert it from 


Goffredo. 


camp, turns the action of the epic. 
to the true faith by her adoration for a crusading 


knight, and quits the scene with a phrase of the Vir- 
Brave Clorinda, donning armor | 
, S 


rin Mary on her lips. 
ike Marfisa, fighting in duel with her devoted lover, 


and receiving baptism from his hands in her pathetic | 


death ; Erminia seeking refuge in the shepherd's but, 
—these lovely pagan women, so touching in their sor- 
rows, sO romantic in their adventures, so tender in 


their emotions, rivet our attention, while we skip the. 


battles, religious ceremonies, conclaves and stratagems 
of the campaign. 
vention as an artist was the poetry of sentiment. Sen- 
timent, not sentimentality, gives value to what is im- 
mortal in the Gerusalemme. It was anew thingin the 
16th century, something concordant with a growing 
feeling for woman and with the ascendant art of music. 
This sentiment, refined, noble, natural, steeped in 
melancholy, exquisitely graceful, pathetically touching, 
breathes throughout the episodes of the Gerusulemme, 
finds metrical expression in the languishing cadence of 
its mellifluous verse, and sustains the ideal life of those 
seductive heroines whose names were familiar as 
household words to all Kurope in the 17th and 18th 
centuries. 

Tasso’s self-chosen critics were not men to admit 
what the public has since accepted as incontrovertible. 
They vaguely felt that a great and beautiful romantic 
om was embedded in a dull and not very correct epic. 

n their uneasiness they suggested every course but 
the right one, which was to publish the Gerusalemme 
without further dispute. Tasso, already overworked 
by his precocious studies, by exciting court-life and 
exhausting literary industry, now grew almost mad 
with worry. His health began to fail him. He com- 
plained of headache, suffered -from malarious fevers, 
and wished to leave Ferrara. The Gerusalemme was 
laid in manuscript upon a shelf. He opened negotia- 
tions with the court of Florence for an exchange of 
service. This irritated the duke of Ferrara. Alfonso 
hated nothing more than his courtiers leaving him for 
arival duchy. He thought, moreover, that, if Tasso 
were allowed to go, the Medici would get the coveted 
dedication of that already famous epic. Therefore he 
bore with the poet’s humors, and so contrived that the 
latter should have no excuse for quitting Ferrara. 
Meanwhile, through the years 1575, 1576, 1577, Tas- 
so’s health grew worse. Jealousy inspired the cour- 
tiers to calumniate and insult him. is irritable and 
suspicious temper, vain and sensitive to slights, ren- 
dered him only too easy a prey to their malevolence. 
He became the subject of delusions, —thought that his 
servants betrayed his confidence, fancied he had been 
denounced to the Inquisition, expected daily to be poi- 
soned. In the autumn of 1576 he quarrelled with a 
Ferrarese gentleman, Maddalo, who had talked too 

about some love affair; in the summer of 1577 
he drew his knife upon a servant in the presence of 


But his own natural bias | 


I On Armida, beautiful witch, sent forth by | 
the infernal senate to sow discord in the Christian | 
She is converted | 


The trath is that Tasgo’s great in-| 
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Lucrezia d’Este, duchess of Urbino. For this excess 
he was arrested ; but the duke released him, and took 
him for change of air to his country seat of Belriguardo. 
What happened there is not known. Some biogra- 
phers have surmised thata compromising Liaison with 
Leonora d’ Este came to light, and that Tasso agreed 
to feign madness in order to cover her honor. But of 
this there is no proof. It is only certain that from 
Belriguardo he returned to a Franciscan convent at 
Ferrara, for the express purpose of attending to his 
health. ‘There the dread of being murdered by the 
duke took firm hold on his mind. He escaped at the 
end of July, disguised himself as a peasant, and went 
on foot to his sister at Sorrento. 

The truth seems to be that Tasso, after the begin- 
/ning of 1575, became the victim of a mental malady, 
which, without amounting to actual insanity, rendered 
him fantastical and insupportable, a misery to himself 
and a cause of anxiety to his patrons. There is no 
evidence whatsoever that this state of things was due 
to an overwhelming passion for Leonora. The duke, 
‘instead of acting like a tyrant, showed considerable 
forbearance. He was a rigid and not sympathetic man, 
as egotistical as a princeling of that age was wont to 
ibe. But to Tasso he was never cruel,—hard and un- 
intelligent perhaps, but far from being that monster 
of ferocity which has been painted. “The subsequent 
history of his connection with the poet, over which we 


may pass rapidly, will corroborate this view. While 
/at Sorrento, ‘lasso hankered after Ferrara. The court- 


‘made man could not breathe freely outside its charmed 
circle. He wrote humbly requesting to be taken back. 
| Alfonso consented, provided Tasso would agree to un- 
| dergo a medical course of treatment for his melancholy. 
When he returned, which he did with alacrity under 
those conditions, he was well received by the ducal 
family. All might have gone well if his old maladies 
had not revived. Scene followed scene of irritability, 
moodiness, suspicion, wounded vanity, and violent 
outbursts. In the snmmer of 1578 he ran away again ; 
travelled through Mantua, Padua, Venice, Urbina, 
Lombardy. In September he reached the gates of 
Turin on foot, aud was courteously entertained by the 
duke of Savoy. Wherever he went, ‘‘ wandering like 
the world’s rejected guest,’’ he met with the honor 
due to his illustrious name. Great folk opened their 
houses to him gladly, partly in compassion, partly in 
‘admiration of his genius. But he soon wearied of their 
society, and wore their kindness out by his querulous 
peevishness. It seemed, moreover, that life was in- 
tolerable to him outside Ferrara. Accordingly he once 
more opened negotiations with the duke ; and in Febrnu- 
ary, 1579, he again set foot in thecastle. Alfonso was 
about to contract his third marriage, this time with a 
princess of the house of Mantua. He had no children ; 
and, unless he got an heir, there was a probability that 
his state would fall, as it did subsequently, to the Holy 
See. The nuptial festivals, on the eve of which Tasso 
arrived, were not therefore the occasion of great re- 
joicing to the elderly bridegroom. As a forlorn hope 
he had to wed a third wife ; but his heart was not_en- 
gaged and his expectations were far from sanguine. 
Tasso, preoccupied as always with his own sorrows and 
his own sense of dignity, made no allowance for the 
troubles of his master. Rooms below bis rank, he 
thought, had been assigned him. The princesses did 
not want to see him. The duke was engaged. With- 
out exercising common patience, or giving his old 
friends the benefit of a doubt, he broke into terms of 
open abuse, behaved like a lunatic, and was sent. off 
without ceremony to the madhouse of St. Anna. This 
happened in March, 1579; and there he remained un- 
til July, 1586. Duke Alfonso’s long-sufferance at last 
had given way. He firmly believed that Tasso was 
insane, and he felt that if he were so St. Anna was the 
safest place for him. ‘Tasso had put himself in the 
wrong by his intemperate conduct, but far more by 
that incomprehensible yearning after the Ferrarese 
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court which made him return to it again and yet 
again. It would be pleasant to assume that an un- 
conquerable love for Leonora led him back. Unfortu- 
nately, there 1s no proof’ of this. t 
sister Lucrezia were not less intimate and affectionate 
than to Leonora. The lyries he addressed to numer- 


ous ladies are not less respectful and less passionate | 


than those which bear her name. Had he compromised 
her honor, the duke would certainly have had him 
murdered. Custom demanded this retaliation, and 
society approved of it. If therefore Tasso really 


cherished a secret lifelong devotion to Leonora, it re- | 


mains buried in impenetrable mystery.. He did cer- 
tainly not behave like a loyal lover, for both when he 
returned to Ferrara in 1578 and in 1579 he showed no 
capacity for curbing his peevish humors in the hope 
of access to her society. 
It was no doubt very irksome for a man of Tasso’s 
leasure-loving, restless, and self-conscious spirit to be 
ept fur more than seven years in confinement. Yet 
we must weigh the facts of the case rather than the 
fancies which have been indulged regarding them. 
After the first few months of his incarceration he ob- 
tained spacious apartments, received the visits of 
friends, went abroad attended by responsible persons 
of his acquaintance, and corresponded freely with 
whomsoever he chose to address. The letters written 
from St. Anna to the princes and cities of Italy, to 
warm well-wishers, and to men of the highest reputa- 
tion in the world of art and learning, form our most 
valuable source of information, not only on his then 
condition, but also on his temperament at large. It is 
singular that he spoke always respectfully, even aftec- 
tionately, of the duke. Some critics have attempted 
to make it appear that he was hypocritically kissing 
the hand which had chastised him, with the view of 
being released from prison. But no one who has im- 
partially considered the whole tone and tenor of his 
epistles will adopt this opinion. What emerges clearly 
from them is that he labored under a serious mental 
disease, and that he was conscious of it. He com- 
plains that his disorder at times amounted to frenzy, 
after which his memory was weakened and _ his intel- 
lectual faculties enfeebled. He saw visions and heard 

hantom voices. Puck-like spirits made away with 

is hooks and papers. The old dread of poison, the 
old terror of the Inquisition, returned with greater 
violence. His bodily condition grew gradually worse ; 
and, though he does not seem to have suffered from 
acute attacks of illness, the intellectual and physical 
constitution of the man was out of gear. Meanwhile 
he oceupied his uneasy leisure with copious composi- 
tions. The mass of his prose dialogues on phile: 
sophical and ethical themes, which is very considerable, 
we owe to the years of imprisonment in St. Anna. 
Except for occasional odes or sonnets—some written 
at request and only rhetorically interesting, a few 
inspired by his keen sense of suffering and therefore 
poignant—he neglected poetry.. But everything which 
fell from his pen during this period was carefully 
apabhe by the Italians, who, while they regarded 

im as a lunatic, somewhat illogically scrambled for 
the very offscourings of his wit. Nor can it be said 
that society was wrong. Tasso had proved himself an 
impracticable human being ; but he remained a man 
of genius, the most interesting personality in Italy. 
Long ago his papers had been sequestered. Now, in 
the year 1580, he heard that part of the Gerusalemme 
was being published without his permission and with- 
out his corrections. Next year the whole poem was 
given to the world, and in the following six months 
seven editions issued from the press. The prisoner 
of St. Anna had no control over his editors; and from 
the masterpiece which placed him on the level of Pe- 
trarch and Ariosto he never derived one penny of 
pecuniary profit. A rival poet at the court of Ferrara 
undertook to revise and re-edit his lyries in 1582. 
This was Battista Guarini ; and Tasso, in his cell, had 
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to allow odes and sonnets, poems of personal feeling 
oveasional pieces of compliment, to be collected and 
emended, without lifting a voice in the matter. A 
few years later, in 1585, two Florentine pedants of the 
Della Crusca academy declared war against the Geru- 
salemme. hey loaded it with insults, which seem to 
those who read their pamphlets now mere parodies of 
criticism. Yet Tasso felt bound to reply; and he did 
so with a moderation and urbanity which prove him to 
have been not only in full possession of his reasoning 
faculties, but a gentleman of noble manners also. 
Certainly the history of Tasso’s incarceration at St. 
Anna is one to make us pause and wonder. The man, 
like Hamlet, was distraught through ill-aceommoda- 
tion to his circumstances and his age; brain-sick he 
was undoubtedly ; and this is the duke of Ferrara’s 
justification for the treatment he endured. In the 
prison he bore himself pathetically, peevishly, but 
uever ignobly. He showed a singular indifference to 
the fate of his great poem, a rare magnanimity in 
dealing with its detractors. His own personal distress. 
that terrible mc/a/se of imperfect insanity, absorbed 
him. What remained over, untouched by the malady, 
unoppressed by his consciousness thereof, displayed a 
sweet and gravely-toned humanity. The oddest thing 
about his lite in prison is that he was always trying to 
place his two nephews, the sons of his sister Cornelia, 
in court-service. One of them he attached to the 
duke of Mantua, the other to the duke of Parma. 
After all his father’s and his own lessons of life, he 
had not learned that the court was to be shunned like 
Circe by an honest man. In estimating duke Alfonso’s 
share of blame, this wilful idealization of the court by 
Tasso must be taken into account. That man is not 
a tyrant’s victim who moves heaven and earth to place 
his sister’s sons with tyrants. 

In 1586 Tasso left St. Anna at the solicitation of 
Vincenzo Gonzaga, prince of Mantua. He followed 
his young deliverer to the city by the Mincio, basked 
awhile in liberty and courtly pleasures, enjoyed a 
splendid reception from his paternal town of Bergamo, 
and produced a meritorious tragedy called Torrismondo. 
But only a few months had passed when he grew 
discontented. Vincenzo Gonzaga, succeeding to his 
father’s dukedom of Mantua, had scanty leisure to 
bestow upon the poet. Tasso felt neglected. In the 
autumn of 1587 we find him journeying through 
Bologna and Loreto to Rome, ad taking up his quar- 
ters there with an old friend, Scipione Gonzaga, now 

atriarch of Jerusalem. Next year he wandered off to 

aples, where he wrote a dull poem on Monte Oliveto. 
In 1589 he returned to Rome, and took wp his quarters 
again with the patriarch of Jerusalem. Ihe servants 
found him insufferable, and turned him out of doors. 
He fell ill, and went to a hospital. The patriarch in 
1590 again received him. But Tasso’s restless spirit 
drove him forth to Florence. The Florentines said. 
‘‘Actum est de eo.’’ Rome once more, then Mantua 
then Florence, then Rome, then Naples, then Rome, 
then Naples—snch is the weary record of the years 
1590-94. We have to study a veritable wy poe 
of malady, indigence, and misfortune. To 
everything came amiss. He had the palaces of 
princes, cardinals, patriarchs, nay popes, als 
open to him. Yet he could rest in none. | 
rest would have been so easy, had he possessed t 
temperament of Berni or of Horace. But he was 
of joint with the world. No sensuous comfo 
tranquillity of living, soothed his vexed 
ally, in spite of all veneration for the sccer va 
made himself the laughing-stock and bore of I 

His health grew ever feebler and his genius di 
In 1592 he gave to the public a revised vers 
Gerusalemme. It was called the Gerus 

nistata. All that made the poem of his 
ood charming he rigidly erased. ‘T 
was degraded ; the heavier elements of 
went a dull rhetorical development. D 
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year a prosaic composition in Italian blank verse, | 
called Le Sette Giornate, saw the light. Nobody 
reads it now. We only mention it as one of’ Tasso’s 
dotages—a dreary amplification of the first chapter. 
of Genesis. 

It is singular that just in these years, when mental 
disorder, physical weakness, and decay of inspiration 
seemed dooming Tasso to oblivion, his old age was 
cheered with brighter rays of hope. Clement VIII. | 
ascended the papal chair in 1592. He and his nephew, 
Cardinal Aldobrandini of St. Giorgio, determined to 
befriend our poet. In 1594 they invited him to Rome. 
There he was to assume the crown of bays, as Petrarch 
had assumed it, on the Capitol. Lean and worn out | 
with sickness, ready to totter into the tomb, where | 
rest might possibly be found, Tasso reached Rome in 
November. The ceremony of his coronation was de- 
ferred because Cardinal Aldobrandini had fallen ill. 
But the pope assigned him a pension; and, under the 
pressure of pontifical remonstrance, Prince Avellino, 
who held Tasso’s maternal estate, agreed to discharge 
a portion of his claims by payment of a yearly rent- 
charge. At no time since Tasso left St. Anna had the 
heavens apparently so smiled upon him. —Capitolian 
honors and money were now at his disposal. Yet this 

ood fortune came too late. It seemed as though fate 

ad decided that this man, in all his weakness of char- 
acter and pathetie grace of genius, should win the 
stern fame of martyrdom. Both laurel wreath and 
wealth must be withdrawn from him. Before the 
crown was worn or the pensions paid he ascended to 
the convent of St. Onofrio, on a stormy Ist day of 
April, in 1595. Seeing a cardinal’s coach toil up the 
steep Trasteverine Hill, those good monks came to the 
door to greet it. From the carriage stepped Tasso, 
the Odysseus of many wanderings and miseries, the 
singer of sweetest strains still vocal, and told the prior 
he was come to die with him. 

In St. Onofrio he died, on the 25th of April of that 
year 1595. He was just past fifty-one; and the last 
twenty years of his existence had been practically and 
artistically ineffectual. At the age of thirty-one the 
Gerusalemme, as we have it, was accomplished. The 
world too was already ringing with the music of Aminta. 
More than this Tasso had not to give toliterature. But 
those succeeding years of derangement, exile, im- 
prisonment, poverty, and hope deferred endear the 
man tous. Elegiac and querulous as he must always 
appear, we yet love Tasso better because he suffered 
through nearly a quarter of a century of slow decline 
and unexplained misfortune. 


Taken altogether, the best complete edition of Tasso’s 
writings is that of Rosini (Pisa), in 33 vols. The prose 
works (in 2 vols., Florence, Le Monnier, 1875) and the let- 
ters (in 5 vols., same publishers, 1853) have been admirably 
edited by Cesare Guasti. This edition of Tasso’s Letters 
forms by far the most valuable source for his biography. No 
student can, however, omit to use the romantic memoir at- 
tributed to Tasso’s friend, Marchese Manso (printed in Ro- 
sini’s edition of Tasso’s works above cited), and the impor- 
tant Vita di Torquato Tasso by Serassi (Bergamo, 1790). To 
give anything like a complete account of more recent 
critical and biographical Tasso literature is impossible 
within the limits of this article. (3. ASB.) 


TASSONT, ALEssanpro, Italian poet, was a na- 
tive of Modena, where he-was born in 1565, and where 
he died in 1635. From 1599 till 1608 he was secretary 
to Cardinal Ascanio Colonna, and in this capacity saw 
some diplomatic service ; he was afterwards employed 
for some time in similar oceupations by Charles Em- 
manuel, duke of Savoy. is best-known literary 
work is a burlesque epic entitled La Secchia Rapita, 
or “*The Rape of the Bucket’ (1622), the reference 
being to a raid of the Modenese upon the people of 


Bologna in 1325, when a bucket was carried off as a 


ub- 
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trophy. As in Butler’s Hudibras, many of the per- 
sonal and local allusions in this poem are now very ob- 
scure, and are apt to seem somewhat pointless to the 
general reader, but, in spite of Voltaire’s contempt, 
it cannot. be neglected by any systematic student of 
Italian literature (compare vol. xiii. p. 522). Other 
characteristic works of Tassoni are his Pensiert Diverst 
(1612), in which he treats philosophical, literary, his- 
torical, and scientific questions with unusual freedom, 
and his Considerazioni sopra il Petrarcha (1609), a 
piece of criticism showing great independence of' tra- 
ditional views. 

TASTE is the sensation referred to the mouth when 
certain soluble substances are brought inte contact with 
the mucous membrane of that cavity. The sense is 
located almost entirely in the tongue. Three distinct 
sensations are referable to the tongue—(1) taste, (2) 
touch, and (3) temperature. The posterior part of 
its surface, where there is a /\-shaped group of large 
papillae, called cireumyallate papilla, supplied by the 
glosso-pharyngeal nerve, and the tip ad margins of 
the tongue, covered with filiform (touch) papillee and 
fungiform papilla, are the chief localities where taste 
is manifested, but it also exists in the glosso-palatine 
arch and the lateral part of the soft palate. The 
middle of the tongue and the surface of the hard 
palate are devoid of taste. The terminal organs af 
taste consist of peculiar bodies named taste-bulbs or 
taste-goblets, discovered by Schwalbe and Lovén in 
1867. They can be most easily demonstrated in the 
papille foliate, large oval prominences found on each 
side near the base of the tongue in the rabbit. Each 
papilla consists of a series of laminee or folds, in the 
sides of which the taste-bodies are readily displayed 
in a transverse section. 'Taste-bodies are also found 
on the lateral aspects of the circumvallate papillee 
(see Fig. 1), in the fungiform papilla, in the papillae 


Fic. 1.—Transverse section of a circumvallate papilla ; W, the 
og eh v, v, the wall in section; R, R, the circular slit or fossa ; 

, K, the taste-bulbs in position ; N, N, the nerves. The figures 
are from Landois and Stirling’s Physiology. 


of the soft palate and uvula, the under surface of the 
epiglottis, the upper part of the posterior surface of 
the epiglottis, the inner sides of the arytenoid car- 
tilages, and even in the vocal cords. 

The taste-bulbs are minute oval bodies, somewhat 
like an old-fashioned Florence flask, about 3}5 inch in 
length by s}5 in breadth. Each consists of two sets 
of cells,—an oufer set, nucleated, fusiform, bent like 
the staves of a barrel, and arranged side by side so as 
to leave a small opening at the apex (the mouth of the 
barrel), called the gustatory pore; and an inner set, 
five to ten in number, lying in the centre, pointed at 
the end next the gustatory pore, and branched at the 
other extremity. The branched ends are continuous 
with non-medullated nerve fibres from the gustatory 
nerve. These taste-bodies are found in immense num- 
bers : as many as 1760 have been counted on one cir- 
cumvallate papilla in the ox. They are absent in rep- 
tiles and birds. F. KE. Schultze states that they exist 
inthe mouth of the tadpole, whilst the tongue of the 
frog is covered with epithelium resembling that of the 
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gustatory bodies. Leydig has described organs having 
a similar structure in the skins of freshwater fishes 
and the tadpole: these may possibly be widely dis- 
tributed taste-organs. The proofs that these are the 
terminal organs of taste rest on careful observations 
which have shown (1) that taste is only experienced 
when the sapid substance is allowed to come in contact 
with the taste-body, and that the sense is absent or 
much weakened in those areas of mucous membrane 
where these are deficient ; (2) that they are most 


3. 2, Fie. 3. 

Fia, 2.—Isolated taste-bulb ; D, supporting or protective cells ; 
K. under end; E, free end, open, witn the projecting apices of 
the taste-cells. 

Fia. 3.—d, Isolated protective cell; e, taste-cell. 


abundant where the sense is most acute; and (3) that 
section of the glosso-pharyngeal nerve which is known 
to be distributed to the areas of mucous membrane 
where taste is present is fullowed by degeneration of 
the taste-bodies. At the same time it cannot be as- 
serted that they are absolutely essential to taste, as we 
ean hardly suppose that those animals which have no 
special taste-bodies are devoid of the sense. 

Taste is no doubt closely allied to smell; hence in 
invertebrates organs are found that may be referred 
to either of the senses (see SMELL). ‘Tastes have 
been variously classified. One of the most useful 
classifications is into sweet, bitter, acid, and saline 
tastes. ‘To excite the sensation substances must be 
soluble in the fluid of the mouth. Insoluble sub- 
stances when brought into contact with the tongue, 
give rise to feelings of touch or of temperature, but 
excite no taste. The specific mode of action of sapid 
substances is quite unknown. The extent of surface 
acted on increases the massiveness of the sensation, 
whilst the intensity is affected by the degree of concen- 
tration of the solution of the sapid substance. If 
solutions of various substances are gradually diluted 
with water until no taste is experienced, Valentine 
found that the sensations of taste disappeared in the 
following order: syrup, sugar, common salt, aloes, 
quinine, sulphuric acid ; and Camerer found that the 
taste of quinine still continued although diluted with 
twenty times more water than common salt. Von 
Vintschgau found that the time required to excite 
taste after the sapid substance was placed on the 
tongne varied. Thus saline matters are tasted most 
rapidly (.17 second), then sweet, acid, and bitter (.258 
second). This is probably due to the activity of dif- 
fusion of the substance. No relation between the 
chemical constitution of the substance and the nature 
of the taste excited by it has yet been discovered, and 
there are many curious examples of substances of 
very different chemical constitutions having similar 
tastes. For example, sugar, acetate of lead, and the 
vapor of chloroform have all a sweetish taste. A 
temperature of from 50° to 90° F. is the most favor- 
able to the sense, water above or below this tempera- 
ture either masking or temporarily paralyzing it, 
Taste is often associated with smell, giving rise to a 
sensation of flavor, and we are frequently in the 
habit of confounding the one sensation with the other. 
Chloroform excites taste alone, whilst garlic, asafoetida 
and yanilla excite only smell. This is illustrated by 
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the familiar experiment of blindfolding a person and 
touching the tongue successively vil slices of an 
apple and of an onion. In these circumstances the 
one cannot be distinguished from the other when the 
nose is firmly closed. No doubt also experience aids 
in detecting slight differences of taste by suggesting 
to the mind what may be expected; it isnot easy, for 
instance, to distinguish the tastes of red and white 
wine when the eyes are blindfolded. ‘Taste may be 
educated to a remarkable extent; and careful observa- 
tion—along with the practice of avoiding all sub- 
stances having a very pronounced taste or having an 
irritating effect—enables tea-tasters and wine-tasters 
to detect slight differences of taste, more especially 
when combined with odor so as to produce flavor, 
which would be quite inappreciable to an ordinary 
palate. As to the action of electrical currents on 
tastes, observers have arrived at uncertain results. So 
long ago as 1752 Sulzer stated that a constant current 
caused, more especially at the moments of opening 
and of closing the current, a sensation of acidity at the 
anode (+ pole) and of alkalinity at the katode (— 
pole). This is in all probability due to electrolysis, 
the decomposition products exciting the taste-bodies. 
Griinhagen found that rapidly interrupted currents 
fail to excite the sense; tae Vintschgau who has 
directed much attention to the sense of taste, says 
that when the tip of his tongue is traversed by a cur- 
rent there is only a tactile sensation. Again, Hénig- 
schmied, on the contrary, found that a current excited 
the metallic or acid taste at the anode placed on the 
tip of the tongue, whilst the alkaline taste of the 
katode was absent. The writer of this article has 
found that this is the experience of most persons 
examined by him. 

Disease of the tongue causing unnatural dryness 
may interfere with taste. Substances circulating in 
the blood may give rise to subjective sensations of 
taste. Thus santonine, morphia, and biliary products 
(as in jaundice) usually cause a bitter sensation, whilst 
the sufferer from diabetes is distressed by a persistent 
sweetish taste. The insane frequently have subjective 
tastes, which are real to the patient, and frequently 
cause much distress. In such cases, the sensation is 
excited by changes in the taste-centres of the brain. 
Increase in the sense of taste is called hypergeusia, 
diminution of it hypogeusia, and its entire loss ageusia. 
Rare cases occur where there is a subjective taste not 
associated with insanity nor with the circulation of 
any known sweetish matters in the blood, possibly 
caused by irritation of the gustatory nerves or by 
changes in the nerve centres. 

As to the comparative anatomy of the tongue, see Owen’s 
Comparative Anatomy and Physiology of Vertebrates (London, 
1868). Fora full account of the physiology of taste, see Von 
Vintschgau’s article “ Geschmackssinn,” in Hermann’s Hand- 
buch der Physiologie, vol. iii. part ii. (J. G. M.) 

TATARS. See Tarrars. 

TATE, Nanum (1652-1715), poet-laureate, was 
born in 1652 in Dublin, and was educated at Trinity 
College there. He afterwards removed to London, 
and adopted literature as a profession, succeeding 
Shadwell as poet-laureate in 1692. He died within 


the precincts of the Mint, Southwark (whither he had 


taken refuge from his debtgrs), August 12, 1715. r 
His name is still remembered in connection with 
New Version of the Psalms of David, which, in conjw 
with Nicholas Brapy (q.v.), he published in 169 
Hymns, vol. xii. p. 625). Tate was also the author « 
ten dramatic pieces (see Biogr. Dramatica, i. 703 
great number of poems, including one entitled 
Epicure, or the Art of Angling (1697). : 
- TATTAN, one of the earliest Christian « 
whose personality and work had an » 
ence on the history of the church du 
of the Antonines. He was by bi 
(according to Zahn of Semitic d 
a Greek education, and, after ac 
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sive knowledge of Greek literature, began to travel 
about the Roman empire as a wandering teacher or 
“sophist.’’ But his inquiring disposition and _ his 
earnest spirit remained unsatisfied alike with the re- 
ligions and the philosophies he encountered, while 
the doings of men, their greed for amusement and 
leasure, their vanity and treachery, disgusted him. 
n this temper, about 150 A.p., he reached Rome, 
where the Old Testament fell into his hands, and at 
the same time he came into closer relations with the 
Christians; their firm faith, chaste morals, fearless 
courage, and close fellowship deeply impressed him, 
and in the end the spectacle of their life and their 
monotheistic doctrine founded upon prophetic reve- 
lation completely conquered him. Henceforward 
the whole unchristian world, with all its philosophy 
and culture, presented itself to him as mere darkness 
and the deception of demons, but the ‘‘ barbarian 
philosophy’’ (for so he called Christianity) as the 
wisdom of God. He became a convert, and 
soon afterwards (152-153) wrote (most probably 
in Greece, where he stayed for some time) his 
Oratio ad Grecos, which gained him great repute 
among the Christians, and is still extant. This dis- 
course is distinguished from the other apologies of 
that century by the brusqueness with which its author 
repudiates the culture of the Greeks; his scorn, how- 
ever, does not forget to avail itself of the resources of 
Greek philosophy and rhetoric. His polemic often 
reminds the reader of the Cynics and of such scoffers 
as Lucian; his view of. things, however, is very dif- 
ferent from that of the last-named writer, for with 
Tatian the ‘barbarian philosophy,’ on behalf of 
which he speaks, which teaches a monotheistic cos- 
mology and inculcates rigid asceticism and renuncia- 
tion of the world, is indisputably certain. In many 
details, and even in the general outline of his philoso- 
phy, Tatian the Christian continued without knowing 
it to bea Platonizing philosopher; but that he had 
undergone a radical change is shown by his views of 
history and civilization, his faith in one living God, 
his conviction that truth is contained nowhere else 
than in the Christian Scriptures, his attitude of trust 
towards the Logos, made man in Jesus Christ, and 
finally by his earnest and world-forsaking expectation 
of judgment to come. The Oratio, which is polemi- 
cal rather than apologetic in its character, has a special 
importance in the history of Christian dogma, inas- 
much as it gives an elaborated exposition of the doc- 
trine of the Logos; it was also read by subsequent 
writers, as, for example, by Julius Africanus, for its 
chronological data. Tatian was the first apologist to 
undertake, on behalf of Christianity, a work of the 
class which afterwards developed into the numerous 
“* world-histories’’ written from the Christian point of 
view. Tatian’s diction is often rough, harsh, and 
abrupt, his sentences involved and inelegant. He has 
the art, indeed, of expressing himself with uncommon 
freedom and independence, and ean put things also in 
a very graphic way, but at the same time he is a care- 
less stylist, or rather, as an apostate from the Greek 
view of things, he has tried to accentuate his breach 
with classical traditions by elaborate carelessness and 
deliberate eccentricity. 

Tatian soon returned from Greece to Rome, and 
came into close relations with the famous apologist 
Justin, whom he reverenced greatly. He himself es- 
tablished a school, to which the afterwards celebrated 
ecclesiastical writer Rhodon belonged for atime. So 
long as Justin lived (/.¢., till 166) Tatian’s doctrines 
excited no feelings of offence in the Christian commu- 
nity, although even in his Oratio there are germs of 

uestionable and unorthodox views. These germs, 

wever, he continued to develop until about 172; 
and, as ut this very time the Roman church be- 
came severely opposed to everything Gnostic and 

ical, a rupture was inevitable; the date of the 
breach is given by Eusebius (doubtless following Ju- 
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lius Africanus) as having been 172. But the teaching 
of Tatian had really become open to challenge. He 
drew a distinction between the supreme God and the 
demiurge, considering the latter to be good in his na- 
ture indeed, but quite a subordinate being; he accepted 
the doctrine of a variety of xons; he utterly rejected 
marriage and the use of animal food; he denied the 
blessedness of Adam; he began to abandon the alle- 
gorical interpretation of the Scriptures and to see gen- 
uine difficulties and contradictions in them; he sought 
to demonstrate from the epistles of Paul the indispen- 
sableness of the most nea asceticism ; but indeed all 
his ‘‘heresies’’ (and he has also been charged with 
docetism) have their explanation in this desire of his 
to establish a theoretical basis for his doctrine of the 
Christian duty of complete world-renunciation. | He 
joined the ‘‘ Encratites,”’ a sect which indeed had ex- 
isted before this time, but which received new life from 
his presence: Of his numerous writings belonging to 
this period nothing has survived the hostility which 
sought their repression save a few titles (S/PAiov 
TpoBAnudtav, Tepl Tov KaTa Tov GwrHpa KaTapTiopov, ete.) 
and one or two very interesting fragments in the works 
of Clement of Alexandria, Origen, and Jerome. 
Clement of Alexandria seems personally to have known 
Tatian, and even to have been his pupil for a time. 
Soon Tatian began also to be assailed in writing by the 
teachers of the church, and to be set aside as a very 
prodigy among heretics, and as a man who united the 
errors of Marcion with those of Valentine. Musanus, 
Rhodon, Irenzeus, the author of the Muratorian frag- 
ments (see below), Tertullian, Hippolytus, Clement of 
Alexandria, and Origen all took part in refuting him. 
Towards the end of his life, or perhaps even between 
152 and 172, Tatian went from Rome to Mesopotamia, 
and there—probably in Edessa—wrought a great deal. 
It is probable that he was in Rome about the year 172, 
but whether he died there or in his native country is 
not ascertained. It is very possible that in Syria, 
where ecclesiastical matters had not been developed 
so far as in the west, the doctrines of Tatian met 
with toleration within the Christian communities, but 
neither of this can we be certain.’ But this we do 
know, that a work of Tatian’s not yet mentioned, the 
Diatessaron, held its ground in the Syrian churches 
and even in ecclesiastical use for two whole centuries. 


The Diatessaron is a gospel very freely and boldly con- 
structed by Tatian out of the four gospels known tous. It 
cannot have been produced during his latter years, for all 
traces of dualism are absent. On the other hand, however, 
it exhibits certain peculiarities of the theology of its com- 
piler. Probably one would not be far wrong in assigning 
it to the first years of the reign of Marcus Aurelius. It was 
written by Tatian in Greek, not in Syriac as Zahn has tried 
to make out; this isshown—(1) by the title, it being known 
even among the Syrians as Diatessaron; (2) by a few Greek 
fragments which still survive; (3) by the Latin redaction 
which it received in the 6th century; (4) by its rejection in 
the Muratorian fragment—for that the word “ m-tia-i,” 
carelessly corrected by the transcriber, stood originally 
“tatiani” may be regarded as certain.? In estimating the 
work scholars were formerly entirely dependent on certain 
meagre notices in Eusebius, Theodoret, Ephraem Syrus, 
Epiphanius, and the later Syrians,’ but we have recently 
become possessed of large portions of it, and are now in a 
position to form for ourselves an idea of its character and 
plan. In 1877 there was published‘ a Latin translation, 
by Aucher the Mechitarist, of Ephraem’s gospel commen- 
tary, which had been preserved in Armenian, and it then 
became apparent that Ephraem had taken the Diatessaron as 
his basis. This led to further research Recognizing with 
other scholars that other Syrian writers also, down to the 
middle of the 4th century, had used the Diatessaron (Theo- 
doret tells us that in his diocese alone he caused moro than 
300 copies to be withdrawn from use), Zahn undertook the 


1 The author of the Acta Archelai treats him as a heretic. 
2 See Zeitschr. f. d. tuth, Theol., 1874 and 1875; Zeitschr. f. wiss. 
Theol., 1877 ; chr. f. Kirchengesch., iii. p. 400, 


Pd we Credner, Finl., i. 437 sq.; Semisch, Tatiani Diatessaron, 


1856, 
4 Evangelii Concordantis Expositio facta a S. Ephraemo, Venice. 
5 See Harnack, Ztschr. f, Kirchengesch., iv. p. 471 3q. - 
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laborious task of restoring the work with the help of 
Ephraem’s commentary and other sources.! In details 
much of what Zahn has given us belonging to the text of 
the Diatessaron remains problematical,—in particular he has 
not been sufficiently careful in his examination of the work 
of Aphraates,—but in all the main points his restoration has 
been successful. The rediscovery of such a work is in a 
variety of ways of the very highest importance for the early 
history of Christianity. (1) It is of interest for the history 
of the canon. It shows that in Tatian’s time there was still 
no recognized New Testament canon, and that the texts of 
the Gospels were not regarded as inspired. He could not 
possibly have treated them with such freedom had they 
been held to be otherwise. But the ecclesiastical use made 
of his work in Syria shows that Tatian intended it for the 
church, and, as we are informed further by Eusebius that 
Tatian also edited the Pauline epistles, we are entitled to 
conclude that, like Marcion, he wished to frame a special 
New Testament canon. (2) It is of importance for the 
Gospels as we now have them. We learn from the Diates- 
saron that about 160 A.D. our four Gospels had already taken 
_a place of prominence in the church and that no others had 
done so; that in particular the Fourth Gospel had taken a 
fixed place alongside of the three synoptics. (3) As regards 
the text of the Gospels, we can conclude from the Diatessaron 
that the texts of our Gospels about the year 160 already 
ran essentially as we now read them, but that intentional 
changes were not wanting about the middle of the 2d cen- 
tury. Thus, for example, Tatian in his Gospel according to 
Matthew found nothing about the “church” and about the 
building of the church upon Peter the rock. These sen- 
tences therefore are very probably of later interpolation. 
(4) It is of importance for the light it throws on Tatian’s 
Christianity. The Syriac translation of the Diatessaron 
still falls within the 2d century, but Zahn was mistaken in 
assuming it to presuppose a prior Syriac translation of the 
separate Gospels (the so-called Syrus Curetonianus); Baeth- 
gen? has shown the latter to be the later. It was only 

- gradually that the “evangelium der Getrennten” super- 
seded the “ evangelium der Gemischten.”* 

The best editions of the Oratio ad Grecos are those of Worth 
(Oxford, 1700), Maranus (Paris, 1742), and Otto (Jena, 1851). See 
Daniel, Tatian der Apologet, 1837; Zahn, Tatian’s Diatessaron, Er- 
langen, 1881 Sate) ed also his Evang.-Comm. des Theophilus, Er- 
langen, 1883, p. 286 sq); Harnack, Tete w. Untersuchungen z. Gesch. 
d, altchr. Lit., i, 1; Id., Ztschr. f. Kirchengesch., iv. 471 sq.; and 
Titian's Rede an die Griechen tibersetzt u. eingeleitet, Giessen, 1884; 
Hilgenfeld, Kelzergesch., Leipsic, 1884; Moller, art. “ Tatian,” in 
Herzog-Plitt’s Encykl., vol. xv.; and Donaldson, Hist. of Christ. 
Lit., iii. p. 3-62.4 (A. HA.) 


TATIUS, AcuitLes. See Romance, vol. xx. p. 


651. sq. 

TAULER, JOHANN (ec. 1300-1361), was born about 
the year 1300 in Strasburg, where his father was a 
wealthy burgher. It is probable that he entered the 
Dominican convent in_his native city about the year 
1313, while Meister Eckhart was still professor of 
theology (1312-1320) in the monastery school. From 
Strasburg he went to the Dominican college of Cologne, 
and some believe that his superiors sent him a few 
years later to St. James’s College, Paris. After his 
theological education was finished he returned to Stras- 
burg. In 1324 the pope placed under an interdict 
these parts of Germany, including Strasburg, which 
supported the excommunicated emperor Louis of 
Bavaria. It was one of the privileges of the Domini- 
can and Franciscan orders to be allowed to perform 
religious services when the secular and all other regular 
clergy were silenced by an interdict. The Dominican 
order, however, had taken the side of Frederick, and 
in most places refused to say mass ; but in Strasburg 
they remained in the deserted city, kept their churches 
open, and administered to the citizens the eonsolations 

of religion. It is supposed that. this conduct of the 
Strasburg Dominicans was due to the influence of 


: a ine =r ay gg 1881, uy 
dvangelienfragmente; Der Griechische Text des Cureton’ 
Syrers, Lefpsie, 1885. sinterracd 
3 On the Diatessaron, its later histo 
pe a Zahn, as cited above) the Codex Fuldensis, ed. Ranke, 
868; Schmeller, Ammonii Alvz. que et Tatiani dicitur Harmonia 
Evang., 1841; Sievers, Tatian, Lat. and Ger., Paderborn, 1872; 
Martin, “De Tatiani Diatessaron Arabica Versione,” in Pitra’s 
Analecta Sacra, vol, iv. (1883), pp. 465, 487. 
, 4 a another view of Tatian. see J. M. Fuller's careful research 
n 
-J 


and various editions, see 


me mith’s Dictionary of Christian Biography, London, 1887.—AM, 


‘doubtedly correct in his statement that we need critical 
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Tauler. In 1339 the heads of the order interfered 
and commanded the monks to close their churches. 


| The town council in return banished the Dominicans 


from the city. Tauler, with some of his brethren, 
found refuge in Basel, although that city, like Stras- 
burg, sided with the emperor. During these years 
Basel was the headquarters of the ‘‘ Friends of @ ‘4 
( Gottesfreunde, see MysvicisM, vol. xvii. p. 140), and 
Tauler was brought into intimate relations with the 
members of that pious mystical fellowship. He re- 
turned to Strasburg probably in the year 1346. It is 
somewhat difficult to trace his later life. The Black 
Death came to Strasburg in 1348, and it is more than 
probable that, when the city was deserted by all who 
could leave it, Tauler remained at his post, encour- 
aging by sermons and personal visitations his terror- 
stricken fellow-citizens. His correspondence with dis- 
tinguished members of the Gottesfreunde, especially 
with Margaretha Ebner, and the fame of his preaching 
and other work in Strasburg, had made him known 
throughout a wide circle of pious people. He seems 
to have made preaching journeys, in the later years of 
his life, to Cologne and to other places in the Rhine- 
land. He died in the year 1361. 


Tt is somewhat difficult to form an estimate of the re- 
ligious life and opinions of Tanler. For many years the 
chief modern anthority upon the subject was the late Prof. 
C. Schmidt, of Strasburg, whose views had been introduced 
into England in Miss Winkworth’s book upon Tauler, Ac- 
cording to Schniidt, Tauler’s religious life divides into two 
parts, before and after what may be called his second con- 
version. In the first period Eckhart rales his religious 
life ; in the second he is under the influence of the myste- 
rious “Friend of God in the Oberland,” whom Schmidt 
asserts to be Nicholas of Basel. Denifle doubts the histori- 
cal character of this episode and the genuineness of the 
book, while Preger admits the fact of the conversion, but 
refuses to identify the mysterious stranger with Nicholas 
of Basel. 

It is still more difficult to determine the precise nature 
of the theological opinions of Tauler. Denifle maintains 
that the only genuine remains of Tauler are the eighty 
well-known Sermons included in the earliest edition and 
four others in two manuscripts, all of which bear Tauler’s 
name; Preger seems inclined to admit in addition the 
Sermons in the account of Tauler’s conversion; both crities 


| exclude the famous Book of Spiritual Poverty. Schmidt, on 


the other hand, while admitting the authenticity of all the 
above-named sermons, calls the Book of Spiritual Poverty 
Tauler’s masterpiece. 

If we take the Sermons by themselves, then Tauler’s 
teachers in theology were the Pseudo-Dionysius, Augustine, 
Gregory, Bernard, the two abbots of St. Victor, Thomas 
Aquinas, and, above all, Theodoric of Freiburg and Meister 
Eckhart. His theology will represent the purest and 
highest type of German mysticism (see Mysticism), and, 
by insisting upon personal relationship to God, freedom 
from the thraldom of authority, and the worthlessness of 
mere good works without the renewal of the inward life, 
will represent a tendency in theology which found full ex- 
pression in the reformation of the 16th century. If, on the 
other hand, the Book of Spiritual Poverty be ineluded I 
the genuine writings of Tauler, then undoubtedly his views 
have more distinct connection with that doctrine of the 
appropriation of the benefits of Christ’s work of redemp- 
tion by an imitatio Christi finding expression in a life of 
evangelical poverty which is such a characteristic of the 
religious life of the century to which he belonged. The 
problem is a very difficult one, and it may be questioned 
whether we are yet in a position to solve it. Denifle is un- 


texts of 14th century mystical writers, and that 
great uncertainty exists with reference to the av 
the individual mystical writings of that period. 
be added that it is very probable, when the organ 
and method of work among the “ Friends of God” are 
into consideration, that many mystical books of 
were the work, not of one, but of several auth 
the conditions of the problem concerning the a 
of Tauler’s writings are not unlike those which 
among the books and tracts aseribed to Wickliffe. 
all events may be safely asserted, that Tauler’s sern 
among the noblest in the German language. 1 
so emotional as Suso’s, nor so speculative as 
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deeper problems of 
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Tauler’s Sermons were printed first at Leipsic in 1498, and re- 
rinted with additions from Eckhart and others at Basel (1521, 
522) and at Cologne (1543). There is a recent edition by Julius 
Hamberger, Frankfort, 1564. See Denifle, Das Buch von geistlicher 
Armuth, 1877; Carl Schmidt, Johann Tuuler von Strassburg, Ham- 
burg, 1841; Miss Winkworth, Tuwer's Life and Sermons; R. A. 
Vaughan. Howrs with the Mystics, 34 ed., vol. i. pp. 214-807. The 
third volume of Preger'’s Gesch. der deutschen Mystik im Mittelalter, 
which will treat of Tauler, is in the press. 

TAUNTON, a municipal borough and market-town 
of Somerset, England, is situated in the beautiful and 
fertile vale of Taunton Dene, ov the river Tone, on the 
Taunton and Bridgewater Canal, and on several 
branches of the Great Western Railway, 45 miles 
south-southwest of Bristol, 31 northeast of Exeter, 
and 163 west-southwest of London. The river is 
crossed by a stone bridge of three arches. The town 
is well built, thethree main streets being wide and 
regular, and meeting in a triangular space in the centre 
called the Parade, where there is a market cross. The 
castle, now occupied by the museum of the Somerset 
Archeeological and Natural History Society, isreputed 
to have been founded by Ine, king of the West-Saxons. 
The earliest portion of the present building was erected 
by Walter Giffard, bishop of Winchester, in the time 
of Henry L., but the whole building was repaired in 
1496, and an embattled gateway erected by Bishop 
Langton. The church of St. Mary Magdalene, a 
spacious building with double aisles both north and 
south of the nave, is chiefly Perpendicular, but has 
remains of Norman work in the chancel arch, and of 
Early English in the north aisles and transepts. It 
possesses one of the finest of the characteristic towers 
of Somerset, but only a facsimile reproduction (erected 
1857-62) of the old one. There are still some remains 
of the Augustinian priory founded by Bishop Giffard, 
and there are also two modern convents. ‘Taunton is 
an important centre of education, the principal insti- 
tutions being the grammar school (founded in 1522 by 
Richard Fox, bishop of Winchester), Huish’s schools, 
the Independent college (1841), and the Wesleyan col- 
legiate institution (1847). The other principal public 
buildings are the old market-house, the assembly 
rooms, the new market in the Ionie style, and the 
shire hall in the Elizabethan style, opened in 1858 at 
a cost of £28,000 [$136,080]. The dentable institu- 
tions include the Taunton and Somerset hospital 
(opened in 1809 and extended in 1870 and as the 
eye infirmary (1816), Gray’s almshouses and chapel 
(1635), St. Saviour’s home for boys (1870), and the 
servants’ training home (1882). The town possesses 

~ manufactories of silk, collars and cuffs, and gloves, 
iron and brass foundries, coach-building works, and 
breweries. There is also a considerable agricultural 
trade. The population of the municipal and parlia- 
mentary borough (area 1249 acres) in 1881 was 16,614. 
The population of the same area in 1871 was 15,466, 


Taunton has played a prominent part during the troubled 
periods of English history, Various Roman remains prove 
it to have been occupied by the Romans; but it first ob- 

tained historical notice when Ine, king of the West-Saxons, 
made it the border fortress of his kingdom. It takes the 
name Taunton, or Thoneton, from its situation on the 
Tone or Thone. The castle was razed by Ethelburg after 
expelling Edbricht, king of the South-Saxons. About the 
time of William the Conqueror the town and castle were 
granted to the bishop of Winchester, and for many years 
the castle was the bishop’s principal residence. In the 
reign of William it possessed a mint. In 1497 the town 
and castle were seized by the impostor Perkin Warbeck. 
Taunton was made the seat of the suffragan see of Taunton 
and Bridgwater in 1538, but, on the death of William 
Finch, the first bishop, in 1559, the Act had no further 
tion in reference to Taunton. Like the other towns 
Somerset, Taunton was strongly Puritan in its sympa- 
thies. Situated at a point where the main roads of the 
county met, it was during the Civil War almost constantly 
in a state of siege by one or other of the rival parties. 
Having been garrisoned by the Parliamentary forces, it 
s captured by the Royalists in the summer of 1643, but 
8th July, 1644, it was, after a long siege, taken by 
ce, who held it with heroic pertinacity till relieved by 
on the 11th May, 1645, and again after it was in- 
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vested by 10,000 troops under Goring till the siege was 
finally raised on the 3d July. Still constant to its Puritan 
traditions, Taunton welcomed Monmouth in 1685 with 
acclamation, and he was proclaimed king there on the 20th 
June, the maidens of the town presenting him with a 
standard. As a consequence, Taunton was made the chief 
| example of the fearful vengeance of Jeffreys, who, at the 
assizes held in the castle, condemned no fewer than 134 in- 
habitants of the town and neighborhood to death, and a 
much larger number to transportation. Taunton obtained 
a municipal charter from Charles I. in 1627, which was re- 
voked in 1660, A second charter, granted by Charles IL. in 
1677, was permitted to lapse in 1792 owing to the corpora- 
tion allowing a majority of their number to die without 
filling up the vacancies. From this time until it again re- 
ceived municipal government, 17th April, 1877, it was under 
the care of two bailiffs appointed at the court leet of the 
lord of the manor. Formerly the town returned two 
members to parliament, but in 1885 the number was 
reduced to one. 


See Toulmin’'s History of Taunton, edited by Savage, 1822; and 
several papers in the Proceedings of the Somerset Archeological 
Society for 1872. 

TAUNTON, a city of the United States, the county 
seat of Bristol county, Massachusetts, lies some 31 
miles nearly south from Boston. The town proper, 
sometimes called Taunton Green, stands on the right 
bank of the Taunton river, at the head of navigation, 
about 17 miles above its mouth. The entire area en- 
closed within the corporate limits is 37 square miles. 
Taunton is traversed by the main line of the Old 
Colony Railway, which connects it with Boston and 
Fall River, Mass., and Providence, R. I. Owing to 
its situation and its connections by rail and sea, Taun- 
ton has become a supply point for the greater part of 
southeastern Massachusetis. The population of the 
city was 18,629 in 1870, 21,213 in 1880, and 23,674 in 
1885, showing an increase somewhat in excess of that 
of the State at large. Fully one-fourth of the popu- 
lation are of foreign birth, and the proportion is in- 
creasing. The State lunatic asylum is in Taunton. 
The leading industries are the manufacture of cotton 
goods, iron and steel products (particularly locomo- 
tives, machinery, nails and spikes), and silver-plated 
table ware. ‘Taunton was incorporated as a town in 
1639, and received a city charter in 1864. 

TAURIDA, a government of southern Russia, in- 
cludes the peninsula of Crimea (7.v.) and a tract of 
mainland situated between the lower Dnieper and the 
coasts of the Black Sea and the Sea of Azoff, and is 
bounded by these two seas on the 8., while it has on 
the N. the governments of Kherson and Ekaterino- 
slaff. The area is 24,540 square miles, of which 6990 
square miles belong to the Crimea; its continental 
part consists of a gently undulating steppe of black 
earth, with only a few patches of salt clay on the 
banks of the Sivash or Putrid Sea, and sands in the 
lower course of the Dnieper. It is watered by the 
Dnieper, which flows along the frontier for 180 miles, 
and by two small rivers, the Molotchnaya and Berda. 
Many small Jakes and ponds occur in the north, 
especially among the Dnieper sands, as well as on the 
Kinburn peninsula, at the mouth of the Dnieper, 
where salt is made. There are no forests except the 
artificial plantations in the colonies of the Mennonites. 
The climate is continental, and resembles that of cen- 
tral Crimea and Kherson. The population in 1883 
was 940,530 (247,780 in Crimea). ‘he continental 
portion, although less mixed than that of the penin- 
sula, consists of Russians (Great, Little, and White 


Russians), who constitute 83 cent. of the popula- 
tion, Germans (11 per cent.), Bulgarians (5 per cent. ), 
and Jews (1 per cent. ). 


Agriculture and cattle-breeding are the leading occupa- 
tions. Wheat is the chief product, and by the Germans 
and Russian Non-conformists on the Molotchnaya agricul- 
ture is carried to a high degree of perfection. In 1882 
there were within the government 356,270 horses, 485,800 
cattle, and 3,985.300 sheep (2,891,700 merinos). Salt is made 
both on the mainland and in the Crimea, and the fisheries 
along the coast supply an export trade. Manufactures are 
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insignificant, but there is a brisk export trade in grain, 
salt, fish, wool, and tallow. The main centres of trade are 
the Kakhovka port on the Dnieper, Berdyansk on the Sea 
of Azoff, and the seaports of Eupatoria, Sebastopol, Sudak, 
and Theodosia. The government is divided into eight dis- 
tricts, the chief towns of which (with populations in 1881) 
are Simferopol (29,030), capital of the government, Eupa- 
toria (13,420), and Theodosia (10,800) in Crimea, and 
Aleshki (8915), Berdyansk (18,180), Melitopol (13,310), 
Perekop (4280),and Yalta (3000) on the continent. Several 
villages, such as Bolshoy Tokmak (8000) and Andreevka 
(7300), have each a population of more than 5000, 


TAUROMENIUM. See Taormina. 

TAURUS. See Asta MINOR, vol. ii. pp. 
616. 

TAVERNIER, JEAN Baptiste (1605-1689), the 
celebrated traveller and pioneer of French trade with 
India, was born (1605) at Paris, where his father 
Gabriel and uncle Melchior, Protestants from Aut- 
werp, pursued with reputation and success the pro- 
fession of geographers and engravers. ‘The conversa- 
tions he heard in his father’s house inspired Jean 
Baptiste with an early desire to travel, and in his six- 
teenth year he had already visited England, the Low 
Countries, and Germany, and seen something of war 
with the imperialist Colonel Hans Brenner, whom he 
met at Nuremberg. Four and a half years in the 
household of Brenner’s uncle, the viceroy of Hun- 
gary (1624-29), and a briefer connection in 1629 with 
the duke of Rethel and his father the duke of Nevers, 
prince of Mantua, gave him the habit of courts, which 
was invaluable to him in later years, and at the de- 
fence of Mantua in 1629, and in Germany in the 
following year with Colonel Walter Butler (after- 
wards notorious through the death of Wallenstein), 
he gained some military experience. When he left 
Butler to view the diet of Ratisbon in 1630, he had 
seen Italy, Switzerland, Germany, Poland, and Hun- 
gary, as well as France, England, and the Low Coun- 
tries, and spoke the principal languages of these 
regions. He was now eager to visit the Hast, and at 
Ratisbon he found the opportunity to join two French 
fathers, M. de Chapes and M. de St. Liebau, who 
had received a mission to the Levant. In their com- 
pany he reached Constantinople early in 1631, and 
here he spent eleven months, and then proceeded by 
Tokat, Erzerum, and Hrivan to Persia. His farthest 
a in this first journey was Ispahan; he returned 

y Baghdad, Aleppo, Alexandretta, Malta, and Italy, 
and was again in Paris in 1633. Of the next five 
years of his life nothing is known with certainty, but 
itis probable that it was during this period that he 
became controller of the household of the duke of 
Orleans. In September, 1638, he began a second jour- 
ney (1638-43) by Aleppo to Persia and thence to India 
as far as Agra and Golconda. His visit to the court 
of the Great Mogul and to the famous diamond mines 
was, of course/ connected with the plans realized more 
fully in his later voyages, in which Tavernier travelled 
asa merchant of the highest rank, trading in costly 
jewels and other precious wares, and finding his chief 
customers among the greatest princes of the East. 
The second journey was followed up by four others. 
In his third journey (1643-49) he went as far as Java 
and returned by the cape; but his relations with the 
Dutch proved not wholly satisfactory, and a long law- 
suit on his return yielded but imperfect redress. In his 
last three journeys (1651-55, 1657-62, 1664-68) he did 
not tees beyond India. The details of these voyages 
need not detain us here, and indeed are often obscure ; 
but they completed an extraordinary knowledge of the 
routes of overland Eastern trade, and brought the now 
famous merchant into close and friendly communica- 
tion with the greatest Oriental potentates. They also 
secured for him a large fortune and great reputation 
at home. He was presented to Louis XIV., “in 
whose service he had travelled sixty thousand leagues 
by land,”’ received letters of nobility (16th February, 
1669), and in the following year purchased the barony 
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of Aubonne, near Geneva. In 1662 he had married 
Madeleine Goisse, daughter of a Parisian jeweller. 
Thus settled in ease and affluence, Tavernier oceu- 
pied himself, as it would seem at the desire of the 
king, in publishing the account of his journeys. He 


| had neither the equipment nor the tastes of a scien- 


tific traveller, but in all that referred to commerce his 
knowledge was vast and could not fail to be of much 
public service. He set to work therefore with the aid 
of Samuel Chappuzeau, a French Protestant littéra- 
teur, and produced a Nouvelle Relation de 1 Intérieur 
du Sérail du Grand Seigneur (4to, Paris, 1675), based 
on two visits to Constantinople in his first and sixth 
journeys. This was followed by Le Six Voyages de 
J.B. Tavernier (2 vols. 4to, Paris, 1676) and by a supple- 
mentary Meeneil de Plusieurs Relations (4to, Paris, 
1679), in which he was assisted by a certain La Cha- 
pelle. This last contains an account of Japan, gath- 
ered from merchants and others, and one of 'Tong-king, 
derived from the observations of his brother Daniel, 
who had shared his second voyage and settled at Ba- 
tavia ; it contained also a violent attack on the agents 
of the Dutch East India Company, at whose hands 
Tavernier had suffered more than one wrong. This 
attack was elaborately answered in Dutch by H. van 
Quellenburgh ( Vindicie Batavicce, Amst., 1684), but 
made more noise because Arnauld drew from it some 
material unfavorable to Protestantism for his Apologie 
pour les Catholiques (1681), and so brought on the 
traveller a ferocious onslaught in Jurieu’s Lsprit de 
M. Arnauld (1684). Tavernier made no reply to 
Jurieu; he was in fact engaged in weightier matters, 
for in 1684 he travelled to Berlin at the invitatién of 
the Great Elector, who commissioned him to organize 
an Kastern trading company,—a project never realized, 
The closing years of Tavernier’s life are obscure ; the 
time was not favorable for a Protestant, and it has 
even been supposed that he passed some time in the 
Bastille. What is certain is that he left Paris for 
Switzerland in 1687, that in 1689 he passed through 
Copenhagen on his way to Persia through Museovy, 
and that in the same year be died at Moscow. It ap- 
pears that he had still business relations in the East, 
and that the neglect of these by his nephew, to whom 
they were intrusted, had determined the indefatigable 
old man to a fresh journey. 

Tavernier’s travels, though often reprinted and trans- 
lated, have two defects; the author uses other men’s ma- 
terial without distinguishing it from his own observations ; 
and the narrative is much confused by his plan of often 
deserting the chronological order and giving instead notes 
from various journeys about certain routes. The latter 
defect, it is true, while it embarrasses the biographer, is 
hardly a blemish in view of the object of the writer, who 
sought mainly to furnish a guide to other merchants. A 
careful attempt to disentangle the thread of a life still in 
many parts obscure has been made by Charles Joret, Jean 
Baptiste Tavernier @apreés des Documents Nouveaux, 8vo, Paris, 
1886, where the literature of the subject is fully given. 


TAVIRA, a seaport of Portugal, in the province 
of Algarves, at the mouth of the Seca, 21 miles east- 
northeast of Faro. It is regularly built, and has an 
aleazar, used as an official residence, besides other 
public buildings. It has sardine and tunny fisheries, 
and carries on a considerable coasting trade. Exeel- 
lent fruit is grown in the neighborhood. The popula- 
tion in 1878 was 11,459. ’ os 

TAVISTOCK, a town of Devonshire, Englanc 
finely situated in the valley of the Tavy, on 
ern border of Dartmoor, and on the Sou 
Railway, 15 miles north of Plymouth, 14s 
Launceston, and 213 west-southwest of London. 
town has been greatly improved since 1845, 
the expense of the duke of Bedford, by the 
tion of a system of sewage and the erection ¢ 
new dwellings suitable for the working classe 
are some remains (including a portion in- 
now used as a public library establ 
the magnificent abbey of Sts. Mary ar 
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founded in 961 by Orgar, earl of Devon. After de- 
struction by the Danes in 997 it was restored, and 
among its famous abbots were Lyfing, friend of 
Canute, and Aldred, who crowned Harold Il. and 
William, and died archbishop of York. The abbey 
church was rebuilt in 1285, and the greater part of the 
abbey in 1457-58. Thechurch of St. Eustachius pos- 
sesses a lofty tower supported on four open arches. 
Among the principal public buildings are the guild- 
hall (1848), the corn market (1838), the market build- 
ings (1858), and the new hall for concerts and public 
entertainments. Near the town is Kelly College, 
opened in 1877, founded by Admiral Benedictus Mar- 
wood Kelly, with a preference for the founder’s kin. 
Mines of copper, manganese, lead, silver, and tin are 
in the neighborhood, and the town possesses a consid- 
erable trade in cattle and corn, as well as a brewery. 
The population of the township in 1881 was 6914. The 
parliamentary borough (area 11,450 acres), which had 
a population in 1871 of 7725 and in 1881 of 6879, was 
merged in the county in 1885. 


The town owes its origin to the foundation of the abbey 
in 961. From Henry I. the abbots obtained the entire 
jurisdiction of the hundred of Tavistock, with a weekly 
market. A school for Saxon literature was established hy 
the monks, which flourished till the Reformation. The 
Royalists were quartered at Tavistock after the defeat of 

the Parliamentarians on Bradock Down in 1643, and 
Charles I. visited it on his way to Cornwall. It returned 
members to parliament from the time of Edward I. till 
1885, among its representatives having been John Pym, the 
great opposer of the policy of Charles I., and William, 
Lord Russell, beheaded in the reign of CharlesII. Among 
the famous natives of Tavistock are Sir John Glanville, 
_ judge under James I., William Brown, the author of Bri- 
tannia’s Pastorals, and Sir Francis Drake, of whom a colos- 
sal statue by Boehm was presented to the town by the duke 
of Bedford in 1883. 


TAVOY, a British district in the Tenasserim 
division of Burmah, lying between 13° 15% and 15° 
117 N. lat. and between 97° 48’ and 98° 44’ E. long. 
Tt has a area of 7200 square miles, and is bounded on 
the N. by Amherst district, E. by the Yoma Mountains, 
S. by Mergui district, and W. ty the Bay of Bengal. 
The district is enclosed by mountains on three sides, 
yviz., the main chain of the Yomas on the east, risin 
in places to 5000 feet, which, with its densely peta 
spurs, forms an almost impassable barrier between 

ritish and Siamese territory; the Nwahlabo in the 
centre, which takes its name from its loftiest peak 
(5000 feet); and a third range, under the name of 
Thinmaw, between the Nwahlabo and the sea-coast. 
The chief rivers are the Tennasserim and Tavoy, the 
former being formed by the junction of two streams 
which unite near Met-ta; for the greater part of its 
course it is dangerous to navigation. The ‘Tavoy is 
navigable for vessels of any burden. It is inter- 
spersed with many islands, and with its numerous 
smaller tributaries affords easy and rapid communica- 
tion over the country. The climate is on the whole 
pleasant. The rainfall averages about 190 inches a 
year. 

The census of 1881 returned the population of Tavoy at 
‘$4,988 (males 41,735, females 43,203), of whom 82,187 were 
Buddhists, 828 were Mohammedans, and 1368 were Chris- 
tians. The headquarters and capital is Tavoy town, which 
is situated on the left bank of the river of the same name, 
and ‘contained a population of 13,372 in 1881. Of the total 
area, only 83,740 acres are (1885-86) cultivated. Rice is the 
: a product; the betel-nut is extensively grown for 
ol consumption ; and the district is particularly rich in 
fruit trees. With its only port difficult of access, and with 
-no means of internal communieation, the trade of Tavoy 
‘district has always been small and almost entirely confined 
to Siam and the Straits Settlements. The principal imports 
e piece goods and other cotton manufactures, raw silk, 
, , Wines and spirits, metals, and provisions. 
chief manufactures are salt and earthen pots, The 
ss revenue of the district in 1885-86 was £20,235 [$98,- 
‘of which the land contributed £12,663 [$61,541.18]. 
y was handed over to the British at the end of the 
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first Burmese war in 1824. A revolt broke out in 1829, 
headed by Moung Da, the former governor, which was at 
once quelled, and since then the district has remained in 


TAWING. See LEATHER. 

TAXATION. With regard to taxes in general 
Adam Smith lays down four maxims which have been 
briefly described as the maxims of equality, certainty, 
convenience and economy. ‘The treatment of the gen- 
eral principles of taxation by subsequent writers con- 
sists In the main of the development and criticism of 
these celebrated canons. 

Equality of Taxation.—The subjoined passage from 
Adam Smith contains the germs of several 
distinct theories of what constitutes just or 
equal taxation : 

“The subjects of every state ought to contribute towards 
the support of its government as nearly as possible in pro- 
portion to their respective abilities, that is, in proportion to 
the revenue which they respectively enjoy under the pro- 
tection of the state. The expense of government to the 
individuals of a great nation is like the expense of man- 
agement to the joint tenants of a great estate, who are all 
obliged to contribute in proportion to their respective 
interests in the estate. In the observation or neglect of 
this maxim consists what is called the equality or inequality 
of taxation. Every tax it must be observed once for all, 
which falls finally upon one only of the three sorts of 
revenue above-mentioned [viz., rent, wages, profits] is 
necessarily unequal in so far as it does not affect the other 
two. In the following examination of different taxes I 
shall seldom take much further notice of this sort of in- 
equality, but shall in most cases confine my observations to 
that inequality which is occasioned by a particular tax fall- 
ing unequally upon that particular sort of private revenue 
which is affected by it.” ; 


Equality. 


The first sentence implies (a) that every Government 
has the right to exact contributions for its support 
from all its subjects. According to this view, the 
right of taxation is derived directly from the concep- 
tion of sovereignty. It was the determination to in- 
sist on this principle which led to the retention of the 
3d. per tb duty on tea, that ‘figment of a tax, that 
peppercorn rent,’’ which lost the British their Ameri- 
can colonies. The Americans opposed to this absolute 
doctrine the maxim that taxation ought to be coinci- 
dent with representation,—that only those who shared 
in the powers should have the burdens of government.* 
If the latter opinion is strictly construed it would fol- 
low that all taxes on articles of universal consumption 
are unjust except in a country where all who have the 
natural have m2 the legal capacity of voting. The 
doctrine of sovereignty as the basis of taxation, pushed 
to its logical extreme, results in the maxim that a 
Government should impose such taxes as are “* most 
easily assessed and collected, and are at the same time 
most conducive to the public interests’? (M’Culloch). 
Just as a general looks to the efficiency of his army 
as a whole, and is prepared to sacrifice any portion if 
necessary, so, it may be said, the state should not 
regard the particular interests of individuals, but 
should rather consider the nation as an organism, or, 
to adopt older phraseology, a leviathan. So far as 
the political ex/stence of a state is concerned, this view 
seems to meet with general acquiescence even in modern 
times, when patriotism is often classed amongst the 
doubtful virtues, but no ideal of a perfect state has 
yet met with such acceptance in any nation as to 
render popular a complete neglect of private interests. 


1 [Smith's Wealth of Nations peal in 1776, a year after hos- 
tilities began in America, and did not color or contribute to their 
causes. The contention of the colonies was not an economical 
but aconstitutional question. They acknowledged the sovereignty 
of the crown, even in taxation, but asked to have that sovereignty 
exercised according to the maxims of the British constitution an 

their own charters, on the ground that subjects of the crown did 
not forfeit their rights by becoming colonists. They held par/ia- 
ment not to be sovereign, except among those whom it represented, 
and therefore not among colonists who had no voice therein. No 
theory of indirect taxation is involved in that contest at all, and 
Amerie is not inconsistent in raising a revenue by a tariff.i— 
AM. ED, : 
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Accordingly, a second basis of taxation (2) is found 
. . > one .2 ”? 
in the expansion of the term “abilities” used by 
Adam Smith, which leads to the position that taxes 


ought to be levied so as to involve equality of sacrifice | 


on the part of the contributors. This is the ideal of 
taxation which was advocated by Mill and Faweett. 
** Equality of taxation as a maxim of politics,’ says 
the former, ‘‘means equality of sacrifice. It means 
the apportioning the contribution of each persun 
ssieds the expenses of government, so that he shall 
feel neither more nor less inconvenience from his 
share of the payment than every other person expe- 
riences from his.’”’ It is admitted that this standard 
cannot be completely realized, but it is thought to 
furnish a proper foundation of remission in some 
cases and of proportional increase of taxation in others. 
It is generally on this ground that it is proposed to 
leave incomes below a certain amount untaxed,—a plan 
which, so far as direct taxes are concerned, has been 
adopted in the United Kingdom. It is clear, how- 
ever, that any taxes on commodities in general use 
must infringe this canon, whilst the distinction be- 
tween ‘‘ necessaries’ and ‘‘luxuries,’’? as Adam Smith 
pointed out, is dificult to draw in communities ad- 
vancing in civilization ; and certainly a considerable 
portion of the taxes on stimulants is, as a matter of 
fact, derived from persons whose incomes are below 
what is generally considered a reasonable minimum 
for the standard of comfort, and such persons would 
probably consider enforced abstinence a greater sacri- 
fice than the payment of a direct tax. It is also prin- 
cipally on the ground of equality of sacrifice that the 
roposal for graduated or progressive taxation rests. 
tis argued that a person with £10,000 [$48,600] a 
year can pay 10 per cent. (for example) as easily as a 
person with £1000 [$4860] can pay 5 per cent. It is 
to be observed that the principle of equality of sacri- 
fice regards the payment of taxes as duty imposed on 
the subjects of a state independently of the advan- 
tages they may derive individually from the expendi- 
ture of the amount levied. 

A third basis of taxation, however, is found in the 
principle (c) that taxes ought to be considered as piry- 
ment for valuable services rendered by the state to 
individuals, and this seems to be the position Adam 
Smith had in view in introducing the clause “ under 
the protection of the state,’’ and in comparing the 
individuals of a great nation to the joint tenants of a 
great estate. It is easy to show, as Mill does, that, if 
protection is taken in its narrowest signification, as a 
matter of fact the poor need more protection than the 
rich, but the argument becomes more plausible, and 
more consonant with the general teaching of Mill, if 
stress is laid on the protection and assistance affurded 
by the state in the process of acquisition of individual 
fortunes—a view of taxation sometimes called the 
social dividend’ theory (cf. Walker, Helferich). It is 
really on this ground that Mill proposes that the ‘‘ un- 
earned increment”’ from land should be taken by the 
state, and, as has often been pointed out ‘ unearned 
increments ’’ are by no means confined to land. With- 
out much exaggeration the state may be regarded as a 
partner in all industrial undertakings, and is therefore 
entitled to a share in the proceeds. In a somewhat 
similar manner poor rates, education rates, ete., have 
been regarded as of the nature of insurance paid by 
the rich against the carelessness of the poor. The 
principle under consideration has been generally ap- 
plied in cases in which the service rendered by the 
state and the benefit accruing to individuals are easily 
discovered and estimated, especially in connection with 
local taxation. 

The object of taxation is in general to provide the 
state with an adequate revenue, but in all cases the 
indirect effects are important, and sometimes provision 
of revenue is considered of secondary importance. 
Accordingly it has been maintained (d) that the state 
ought to use its powers of taxation for the promotion 
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of various social ends. Adam Smith remarks that ‘‘it 
has for some time past been the policy of Great Britain 
to discourage the consumption of spirituous liquors, on 
account of their supposed tendency to ruin the health 
and corrupt the morals of the common people,’ and 
in our own times the falling off in the revenue from 
alegholic drinks often furnishes a subject for apparent 


‘congratulation in ‘* budget’’ speeches. German writers 


with socialistic tendencies (¢.g., Wagner) have empha- 


‘sized this social point of taxation ; and Mill, although 


disapproving of graduated taxation of income, adyo- 
cated the imposition of extremely heavy succession 
duties, with the object of promoting a better distribu- 
tion of national wealth and compelling individuals to 
relyon themselves. Many nations again have imposed 
duties on imports with the view of protecting and 
encouraging home industries, and most of the import 
duties levied in Hngland before the great reforms of 
Peel were of this nature. Accordingly, both theoreti- 
cally and practically, the promotion of social or moral 
ends may be considered as a fourth basis of taxation. 
It is worth noticing that in early times the fines 
received in the courts of justice were an important 
source of revenue. 

Whatever basis of taxation be adopted, the elemen- 
tary principle of justice noticed in the conclusion of A. 
Smith’s first canon must be considered. If it is just 
to tax A, it is just to tax B under precisely similar 
circumstances. Thus stated, the principle seems 
almost formal, but for practical purposes small differ- 
ences in circumstances may be neglected, and it is clear 
that in any great nation the taxpayers may be arranged 
in a limited number of groups, within each of which 
the constituent individuals may be regarded as similarly 
situated. A tax on rent, or wages, or profits would 
be obviously unequal if those in one place or employ- 
ment were taxed while those in another were left free. 
The practical difficulty is to discover what cases may 
fairly be regarded as similar, especially if equality of 
sacrifice be taken as the ideal. 

As a matter of’ fact, in every civilized community a 
complex system of taxation is adopted, the different 
parts of which rest in different degrees upon the vari- 
ous principles just noticed. Some taxes are justified 
on the grounds of their convenience to the sovereign 
power, and others are increased or diminished in cer- 
tain cases in accordance with the principle of equality 
of sacrifice ; some are regarded as payments for services 
rendered by the state, others partake of the nature of 
sumptuary regulations or are approved on yarious 
social or moral grounds; and sometimes the imposi- 
tion of one productive tax involves, on the ground of 
simple equality, the adoption of similar taxes which 
are hardly worth collecting. | 

The remaining canons of Adam Smith are partly, 
like the first, ethical in character partly Certainty 
purely economic. Of the second—the canon r 
of certainty—Adam Smith remarks: ‘*The time of 
payment, the manner of payment, the Rieger A to be 
paid, ought all to be clear and plain to the contributor 
and to every other person [on the ground of the other- 
wise arbitrary powers which are given to the tax- 
gatherer] The certainty of what oom indi- 
vidual ought to pay is in taxation a matter of so 
importance that a very considerable degree of in 
it appears, I believe, from the experience of 
is not near so great an evil as a very small 
uncertainty.’’ Perhaps the best exam 
infringement of this canon is furnished b; 
levied from the miserable provineials by their 
governors. ' 

The third rule—the canon of conveniei 
enjoins that “every tax ought to be levied 
at the time or in the manner to which it is 
most likely to be convenient for the 
tributor to pay it,’’ may be justifi 
general grounds o foes overnment, bi 
special economic ground of the incre 
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tiveness of taxes which satisfy the condition. It has 
been fuund possible to raise a considerable revenue by 
taxes on commodities, the payments of which by the 
consumers are made in insensible portions, when it 
would have been impossible to collect the same amount 
by direct taxation at comparatively long intervals. 
Taxation is in this respect like bleeding. 

The fourth rule—the canon of economy—states as its 
icon y, lute principle that ‘‘every tax ought to 
keep out of the pockets of the people as little as pos- 
sible over and above what it brings into the public 
treasury of thestate.’’ Taxes may, according to Adam 
Smith, break this rule by requiring a large number of 
officials fur their collection, by restraint of trade and 
production, by encouraging smuggling, and by causing 
unnecessary vexation; ‘‘and, though vexation is not, 
strictly speaking, expense, it is certainly equivalent to 
the expense at which every man would be willing to 
redeem himself from it.’’ Onsmuggling Adam Smith 
elsewhere remarks that ‘‘to pretend to have any 
scruple about buying smuggled goods would in most 
countries be regarded as one of those pedantic pieces 
of hypoerisy which serve only to expose the person 
who affects to practice them to the suspicion of being 
a greater knave than his neighbors.’’ It may be ob- 
served thatin practical politics it is generally taken for 
granted that a tax which can be evaded will be evaded, 
and indirect methods of taxation are to a great extent 
devices by which possibilities of evasion are restricted. 

To these general rules of taxation explicitly given by 
Adam Smith, the following may be added, 


peal most of which are implied in different pas- 
principles. sagesof his treatment of taxation, but have 


_ been expounded and emphasized by subse- 
ar writers. A convenient summary is given by 
elferich in Schénberg’s Handbuch der Politischen 
Ockonomie (vol. ii. p. 138). (a) A given amount of 
revenue is, as a rule, both from the point of view of 
the Government and its subjects, more conveniently 
raised from -a small number of very productive taxes 
than from a larger number with Salbse returns per 
unit. This was one of the principal financial reforms 
advocated by Adam Smith with reference to the cus- 
toms duties, and has been carried out in the United 
Kingdom by Sir Robert Peel and his successors. The 
inextricable confusion of the customs duties levied 
before these reforms were effected can only be realized 
by those who study the details of the history of taxa- 
tion. A similar process of simplification has been 
artially applied to the direct taxes, but in many cases 
especially in local taxation) the rule is more honored 
in the breach than in the observance. (b) A good 
system of taxation ought to provide for a self-acting 
increase in the revenue in proportiun as the population 
and the consequent demands for governmental expen- 
diture increase. It has been found by experience that 
an old tax causes less inconvenience than a new tax of 
smaller amount, a fact which is so striking in some 
cases as to have given rise to the saying that an old 
tax is no tax. (co) Those taxes are best which yield a 
steady and calculable return, instead of a return fluc- 
tuating in character and difficult to estimate. (d) Those 
taxes are best which in case of need can be most con- 
veniently increased inamount. It is this characteristic 
of the income tax which renders it so popular with 
chancellors of the exchequer, and it was partly on this 
round that Mr. Gladstone substituted a tax on beer 
_ for the tax on malt. (e) Regard must always be paid 
to the real incidence of taxation, and care taken that 
_ the real burden of the tax falls on those aimed at by 
the legislature. No part of the theory or practice of 
taxation has given rise to so much controversy as the 
incidence of particular taxes, a subject indeed of so 
a h difficulty and importance as to occupy the greater 
ion of the treatment by systematic writers. 
NCIDENCE OF TAXATION.—I'axes are generally 
ided into direct and indirect. A direct tax is de- 


e so contrived as both to take out and to | 
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| fined by Mill as one “‘demanded from the very per- 
sons who it is intended or desired should 


pay it.’’ Others (e.g., M’Culloch) define Direct and 
{3 F wf 7 ° indirect 
|it as a tax taken directly from income or tases 


capital. In the former definition non-trans- 

| ferable taxes on expenditure would be included (e.¢., 
a tax on livery servants) but not in the latter. Mill's 
definition has been generally adopted (e.g., by Wagner, 
in the German J/andbuch, vol. ii. p. 152); but in any 
case the most important direct taxes practically are 
| those levied on income or capital directly, and the most 
important indirect the customs and excise duties. In 
examining the incidence of taxation the order of ar- 
rangement adopted by Adam Smith seems best. He 
discusses separately taxes on the three great species of 
income,—rent, profits, and wages (appending to the 
articles on the test two an examination of taxes upon 
the capital value of land, houses, and stock), and taxes 
intended to fall indifferently upon every species of 
revenue, viz., capitation taxes and taxes upon consum- 
able commodities. 

Taxes on Rent.—What is commonly known as rent 
consists in general of two parts, which may 
be termed economic rent and profit rent. 
Eeonomie rent arises from the superiority 
of advantage of any source in the production of a cer- 
tain amount of utility over the least productive source 
which the conditions of demand and supply (including 
transmission to market) render it anal to employ. 
Thus, in the production of food, some lands have an 
advantage in fertility or situation ; again, in furnishing 
amenities of accommodation or facilities for business, 
some houses have from their situation a similar advan- 
tage; and again, different processes in the arts and 
manufactures are superior to others (giving rise to 
patents). In all these cases where the amount of the 
superior sources is limited (naturally or artificially), 

hy, 
ny 
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rent, 


and recourse must be made to inferior sources of sup’ 
economic rent is paid for the superior advantage. k 
tax imposed on this species of revenue falls on the 
owner. If levied in the first instance from the lessee, 
he will pay so much less rent, and any new taxes im- 
posed during the currency of leases ought, if intended 
to fall on the owner, to be taken directly from him. It 
may be assumed that every owner of a superior source 
has exacted the highest price obtainable for its use, so 
that he cannot transfer the tax to the tenant, nor 
through the tenant to the consumer. If, for example 
a tax is imposed on the economic rent of agricultural 
land, the landlord cannot exact it from the tenant (for 
if the tenant could afford more rent, why under com- 
petition was he not forced to do so before?) nor from 
the consumer of the produce, for the price is obviously 
determined independently of rent. Similarly a tax on 
the ground rent of houses, if it be assumed that the 
land is useless for other purposes, must fall on the 
owners ; although a certain portion will be transferred 
| to the occupier if the landlord could use it otherwise 
and escape the tax (cf. Mill, bk. v. ch. iii. 26). Taxes 
on economic rent of various kinds, so heavy as to ab- 
sorb the whole amount, have been advocated by some 
theorists on grounds noticed under Adam Smith’s first 
canon. It is said they would impose no burden on the 
state as a whole, that they would not affect production 
or accumulation, and even that the substitution of the 
state for private owners—who are simply nat’ consumere 
Ffruges—would really increase the wealth and power of 
the nation by compelling these unproductive consumers 
to work, and by lightening the pressure of taxation 
on industry. It is, however, obvious that the confis- 
cation of rent would, seeing that land has for genera- 
tions been in the circle of exchangeable commodities, 
strike at the roots of the institution of private property. 
Apart from this general objection, there would in the 
case of agricultural land be great difficulty in separating 
economic from profit rent, and any exceptional tax on 
the latter would obviously tend to check agricultural 
improvements. 
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Taxes on Profits.—Profits, as commonly used, is a 
term embracing three elements which, from 
an economic aud financial point of view, are 
quite distinct in character, viz., interest 
(pure and simple), insurance against risk, and earnings 
of management. The interest on capital in any indus- 
trial area, lent on the same security, tends to equality. 


Taxes on 
profits. 


If, then, a tax is imposed on interest in every form, | 


the incidence in the first place will be on the owners of 
capital. But two indirect consequences will follow. 
(1) As Adam Smith remarks, ‘*the proprietor of 
stock is properly a citizen of the world, and is not 
necessarily attached to any particular country. He 
would be apt to abandon the country in which he 
was exposed to a vexatious inquisition in order to be 
assessed to a burdensome tax, and would remove his 
stock to some other country, where he could either 
carry on his business or enjoy his fortune more at his 
ease.’’ In this case the ultimate result would be that 
the country in which the tax was imposed would pos- 
sess less capital, and thus would yield a higher rate of 
interest sufficient to counterbalance the burden of the 
tax. (2) The tax would tend to check the accumulation 
of capital within the country, so far as the interest re- 
ceived is a cause of Aicstiite Unie with the same ulti- 
mate result as in the former case. It must, however, 
be observed that the rate of interest is only one of the 
causes affecting the accumulation of capital. 

A tax on some particular form of interest (security 
still being supposed perfect), for example on mortgages 
on land, would obviously fall on the borrowers. In the 
same way a tax on that part of the profit rent of houses 
which is interest on capital tends to fall on the occupier. 
In general, however, the security is more or less im- 
perfect, and the insurance against risk is allowed for 
in the rate of interest charged on borrowed eapital. 
Thus a tax which took equal percentages from all 
species of interest would be in part a tax on insurance 
against risk, and the tendency must be for such a tax 
to fall on the borrowers of capital. Suppose at any 
time a perfect security yields 3 per cent. and one with 
greater risk 6 per cent., then 3 per cent. represents the 
estimated value of the insurance against risk. A tax 
which reduces the net yield on the first to 2 per cent. 
would reduce the net yield on the latter to 4 per cent. 
In order, then, for the insurance against risk to remain 
the same, the rate yielded by the latter must rise from 
6 to 73 per cent. It follows, then, that a tax levied on 
all forms of interest (no allowance being made for risk) 
would tend to check investment in proportion as risk 
was involved, and would thus check industrial enter- 
prise. ‘This result would follow even although the 
rate of interest on perfect security, owing to the causes 
mentioned above, were raised in proportion to the tax. 

A tax on that 9c of profits known as earnings of 
management would, if imposed generally, fall in the 
first instance ‘on the entrepreneurs or employers of 
capital, and with similar indirect consequences to those 
just noticed in regard to interest. Capital would tend 
to flow abroad, and accumulation would be checked, 
since in general the employers of capital are also to a 
large extent the owners. So far as profits, in this 
sense, are of the nature of rent (a view recently adyo- 
cated as regards all profits by Prof. Walker), a tax on 
“othe would be analogous to a tax on rent. If the 

ifferences in the net advantages of different methods 
of ha capital are supposed to remain constant 
(according to Prof. Marshall’s view of earnings of 
management), a proportional tax on profits must be in 
= transferred to the consumers of the articles pro- 

uced, in the same way as a tax on interest with risk 
was shown to fall on the borrower. It will be seen 
from this general survey that the incidence and effects 
of a tax on profits (taking the term in its common 
acceptation without analysis) are extremely difficult to 
determine, and the practical difficulty is still greater 
than the theoretical. For, as M’Culloch and others 
have shown, profits are always fluctuating and difficult 
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to estimate. So great, for example, is this difficulty 
' felt to be as regards farmers’ protits that in the income 
tax it is assumed that such profits bear a certain pro- 
portion to the rent paid for land on a purely empirical 
rule, which may happen to hit the mark in a majority 
of cases, but is much more likely to be unequal and 


| unjust in its Operation. 


A tax on some particular form of profits (as distinct 
from a general tax on profits) will, it is generally said, 
fall on the consumer of the article produced, on the 
ground of the tendency of profits to equality. This 
view will be noticed below under taxes on consumable 
commodities. 

Tuxes on Capital.—In early English history taxes 
upon capital of a very sinple kind played 
an important part. A grant, for example, 
of certain fractional parts of movables, 
commencing with the famous Saladin tithe (on both 
rent and movables) in 1188, and gradually settling 
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down to a fifteenth for the counties anda tenth for the 
towns, prevailed for more than three centuries. In 
1334 a fifteenth and tenth was fixed at a certain sum 
for each township, and after this date a grant of one 
ormore “‘fifteenths and tenths ’’ meant simply a grant 
according to the scale then fixed (Dowell, vol. iii. p. 
75). Butin our own times taxes on capital are levied 
principally when property changes hands, and may be 
divided, as they are by Adam Smith, according as 
they are levied when property passes (a) from the 
dead to the living, () from the living to the living. 
It is obvious, as regards incidence, that taxes of the 
first class (a) are the most direct of all taxes, in the 
sense that they cannot be transferred to other persons 
by the beneficiaries. The principal difficulties con- 
nected with the ‘‘ death duties,’ as they are often 
called, arise in connection with the canon of equality 
of taxation. Opinion is still divided on the propor- 
tions which ought to be paid by personal and real 
estate respectively, as well as on the advisability of the 
taxes being made progressive according to the value of 
the property, and there are still greater difficulties in 
connection with life interests in settled property. Mill 
was strongly in favor of making the death duties very 
heavy and also graduated. “y conceive,’’ he says 
(Pol. Econ., bk. v. ch. ii. 2 3), *‘ that inheritances and 
legacies exceeding a certain amount are highly proper 
subjects for taxation, and that the revenue from these 
should be made as great as it can be made without 
giving rise to evasions by donation during life, or con- 
cealment of property, such as it would be impossible 
adequately to check. The principle of graduation, 
that is, of levying a larger percentage on a larger sum, 
though its application to general taxation would be 


in my opinion objectionable, seems to me both just and 
expedient as applied to legacy and inheritance duties.” 
The principal objections urged against such taxation 
are, that a stimulus would be given to personal ex- 
travagance and a check placed on accumulation, and 
that in consequence indirect production would be 
lessened, partly by want of capital and partly a the 
check placed on production on a large scale. As re- 
gards the want of capital, apart from the check placed 
on saving, there would be a tendency to send it esd. 
A heavy tax on large capitals at home will 

premium on investments abroad, in which ey 
the present r 


be made li, 


would be easy. Perhaps, with 
jection ©. e |i 
if less obvious, 


accumulation, the obj 

it is by Mill; but the second, 

i 1 our great staple manufactures — 
and in 


important. 
itals are most pro- 


necessarily conducted on a large scale, - 
respects also large agricultural capi ei 


ductive. In manufactures, as a rule, the 
scale of operations the more extended 
division of labor in production, and 
facilities for ready sale in foreign marke 
on Wn — contribute to ot ae mmere! 
perhaps the most important is the large 
our operations are conducted. We a 
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machinery where the foreigner, working on a smaller 
seale, is obliged to use manual Jabor. There can be 
little doubt that graduated taxation, even on the 
modified form proposed by Mill, would tend to check 
aah ona large scale. Indirectly it might arti- 
cially foster joint-stock companies. (4) Taxes on the 
transference of property from the living to the living 
cannot, as Adam Smith points out, be very easily 
taken directly, as such transactions for the most part 
actually are or might be secret. This has led to the 
invention of stamp and registration duties. The 
penalty of invalidity attaching to unstamped documents 
of various kinds has proved a very effective deterrent 
to evasion. A tax on sales will vary in its incidence 
according to the nature of the commodity and the 
degree of competition or monopoly (¢f H. Sidgwick’s 
Principles of Pol. Econ., bk. ii. eh. x.). The most 
important case is that of taxes on the transfer of land. 
Theoretically it seems that, just as the farmer who 
takes land on rent offers more or less rent according to 
the burdens imposed on the land by rates, ete., so the 
purchaser of land will consider any expenses connected 
with its acquisition as part of the capital value, and 
thus any taxes on transfer will really fall on the sellers. 
If, however, the taxes are imposed in such a way as 
to fall less heavily on land when sold in larger than in 
small quantities, it is clear that the tendency will be 
for the differential portion of the tax at least to fall on 
the purchaser of a small amount; and practically at 
present this feature is characteristic of the English 
system. A tax on the transfer of stocks and shares is 
enerally held to fall on the seller, as in case of repeal 
he would obtain so much more; but in this case the 
same considerations apply as in the case of interest 
noticed above. A curious example of legal evasion is 
furnished by time-bargains; and the imposition of the 
tax directly on the contracts of sale, instead of as at 
present on the actual transfer, has been strongly urged. 
Taxes on Wuges.—It is clear that the treatment of 
taxes on wages will depend on the general 
view taken of the determination of the rate 
> of wages. Adam Smith appears to lay un- 
due stress on the price of provisions, and to think that 
in most cases taxes on wages must fall on the employer 
of labor (bk. v. ch. ii. art. iii), There seems, how- 
ever, to be no sufficient reason why a tax on labor 
should be transferred to the employer, except in the 
case where the wages are really at a minimum below 
which the supply of efficient labor could not be kept 
up. Even in this case, as Prof. Walker shows, there 
would probably be a degradation of labor before the 
rise in — was effected. Certainly no practical states- 
man at the present time would venture to propose a 
direct tax on wages, under the idea that it would be 
transferred to theemployer. In Germany it was found 
necessary to abandon the system, owing to the hard- 
ship inflicted on the poor. At any rate, in all cases in 
which the rate of wages is above the “necessary ’’ 
minimum, a tax on wages must fall on the laborer.” A 
differential tax on some particular species of em- 
ployment would, unless it partook of the nature of a 
meepycly, tend to fall on the consumer of the article 
reduced or the person who enjoys the service rendered. 
n every case, speaking generally, the incidence of the 
tax will depend on the conditions of the demand and 
supply of the labor in question, and no further analy- 
sis can be given without entering into the general 
principles governing wages. See WaGEs. 
Capitation taxes are chiefly of interest historically, 
io as illustrated in England b¢ the poll-taxes 
pitation .- . : 
taxes. imposed at various times. The Income tax 
d as at present levied is in reality not a single 
uniform tax, as might at first sight appear, but a tax 
on the various species of rent, interest, profits, and 
_ wages. The anomalies which arise from practically 
taking income as uniform have often been pointed out 
and acknowledged, but the authority of Mr. Gladstone 
may be quoted in support of the view that the practi- 


Taxes on 
wages. 


95 


cal difficulties in the way of a readjustment more in 
accordance with theoretical principles are insuperable, 
The objections noted above to a graduated property 
tax apply, mutatis mutandis, to a graduated income 
tax, which appears, however, to find increasing favor 
on the Continent. A full discussion of the anomalies 


/of the income tax would involve a repetition of the 


analysis of the taxes on the various species of in- 
come. 

Taxes on Commodities.—The general principles ap- 
plicable in this case are that, where produc- 


tion takes place under free competition, the Taxes on 
ax wi 7) . : consum- 
tax will, owing to the tendency of profitsto — ,pyusum- 
equality, be transferred to the consumer,  modities, 


but that, when the article is practically 
monopolized, a tax must fall on the monopolist, on the 
assumption that he has already fixed such a price for 
the article as will, considering the law of demand and 
the expenses of production, yield him a maximum 
revenue. The practical difficulties connected with the 
assumption of equality of profits have been well ex- 
posed by Cliffe Leslie (financial Reform: Cobden 
Club Essays, 2d series, 1871-72). 

The incidence of export and import duties is pecu- 
liarly difficult to ascertain even theoretically. The pre- 
vailing opinion that an import duty necessarily falls 
on the consumer of the import necessarily involves as 
its counterpart the position that an export duty must 
fall on the consumer of the export. If the latter view 
is upheld it is curious that export duties find such 
little favor with practical statesmen. It is clear; how- 
ever, that the real incidence of export and import du- 
ties will depend partly on the conditions of production 
in various countries, partly on the variations in demand 
due to changes in price, partly on the indirect influ- 
ence on the general balance of trade, and partly on the 

ossibility of using substitutes for the article taxed (ef. 
HL Sidgwick’s Principles of Pol. Econ., bk., iii. ch. v. ; 
Cournot, Revue Sommaire des Doctrines Economiques, 
sects. 5 and 6). A fuller examination is not possible 
in the limits assigned to thisarticle. In conclusion, it 
may be pointed out that a thorough investigation of 
the general principles of taxation must presuppose the 
principles of political philosophy, whilst a full inquiry 
into the incidence of particular species of taxes must 
presuppose the principles of political pos +) 

J. 8. Nf. 

TAXIDERMY, the art of preserving the integu- 
ment, together with the scales, feathers, or fur, of 
animals. Little is known of the beginnings of the 
practice of the ‘‘stuffing’’ or ‘‘ setting up”’ of ani- 
mals for ornament or for scientific purposes ; and it is 
highly probable, from what we pchar from old works 
of travel or natural history, that the art is not more 
than some three hundred years old. It was practiced 
in England towards the end of the 17th century, as is 
proved by the Sloane collection, which in 1725 formed 
the nucleus of the collection of natural history now 
lodged in the galleries at South Kensington. 

It was not until the middle of last century that any 
treatise devoted to the principles of the then little un- 
derstood art was published in France, Réaumur’s trea- 
tise (1749) being probably the first. This was followed 
at intervals by others in France and Germany, until 
the beginning of the present century, when the Eng- 
lish began to move in the matter, and several works 
were published, notably those by E. Donovan,’ W. 
Swainson,? Capt. Thomas Brown,’ and others. These 
works, however, are now inadequate; and since the 
Great Exhibition of 1851, when the Germans and 
French taught British taxidermists the rudiments of 
scientific treatment of natural objects, several works 


have appeared upon the subject from the pens of 


1 Instructions for Collecting and Preserving Various Subjects of Natu- 
ral History, London, 1794, ; 

2 The Naturalist's Guide for Collecting and Preserving Subjects of 
Natural History and Botany, London, 1822. 

8 Taxidermist’s Manual, Glasgow, 1833. 
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American and English authors, such as J. H. Batty,’ 
R. Ward,? and Montagu Browne.® 

The first principle governing the art is that, after 
the specimen has been procured, in as fresh and clean 
astate as may be, it should have the skin stripped 
from the body in such a manner as not to disturb the 
scales if a fish or a reptile, the feathers if a bird, or 
the fur or hair ifa mammal. To do this correctly re- 
quires a small stock of tools, as well as a great amount 
of patience and perseverance. The appliances comprise 
several sharp knives (some pointed and some obtuse), 
a pair of scissors, a pair of pliers, a i of nippers or 
*cutting-pliers,’’ some tow, wadding, needles and 
thread, also a ‘‘stuffing-iron,’’ some crooked awls, a 
yair of fine long flat-nosed pliers, and a camel-hair 
isoas The preservative compound is often the orig- 
inal (Béccenr’s) ‘‘ arsenical soap,’’ made by cutting up 
and boiling 2 tb of white soap, to which 12 oz. of salt 
of tartar and 4 oz. of powdered lime (or whiting) are 
added when dissolved ; to this mixture, when nearly 
cold, 2 tb of powdered arsenic and 5 oz. of camphor 
(the latter previously triturated in a mortar with spir- 
its of wine) are added. The mixture is put away in 
small jars or pots for use. Like all arsenical prepara- 
tions, this is exceedingly dangerous in the hands of 
unskilled persons, often causing shortness of breath, 
sores, brittleness of the nails, and other symptonis ; 
and, as arsenic is really no protection against the at- 
tacks of insects, an efficient substitute has been invented 
by Browne, composed of 1 tb of white curd soap and 
3 tb-‘of whiting boiled together, to which is added, 
whilst hot, 14 oz. of chloride of lime, and, when cold, 
1 oz. of tincture of musk. This mixture is perfectly 
safe to use when cold (although when hot the fumes 
should not be inhaled, owing to the chlorine given off), 
and is spoken of as doing its work efficiently. Solu- 
tions of corrosive sublimate, often recommended, are, 
even if efficient, dangerous in the extreme. Powders 
consisting of tannin, pepper, camphor, and burnt alum 
are sometimes used for ‘* making skins,’’ but they dry 
them too rapidly for the purposes of ‘‘ mounting.” 
Mammals are best preserved by a mixture of 1 tb of 
burnt alum to } tb of saltpetre ; this, when intimately 
mixed, should be well rubbed into the skin. Fishes 
and reptiles, when not cast and modelled, are best pre- 
served in rectified spirits of wine; but this, when econ- 


omy is desired, can be replaced by ‘‘ Mdller’s solu- 
tion’ (bichromate of potash 2 0z., sulphate of soda 1 
oz., distilled water 3 pints) or by a nearly saturated 
solution of chloride of zine. The cleaning of feathers 
and furs is performed by rubbing them lightly with 
wadding soaked in benzoline, afterwards dusting on 
plaster of Paris, which is beaten out, when dry, with 
a bunch of feathers. 


The preparation and mounting of bird specimens, the 
objects most usually selected by the amateur, are performed 
in the following/manner. The specimen to be operated 
upon should have its nostrils and throat closed by plugs of 
cotton wool or tow; both wing-bones should be broken 
close to the body, and the bird laid upon a table on its back ; 
and, as birds—especially white-breasted ones—should sel- | 
dom, if ever, be opened on the breast, an incision should 
be made in the skin under the wing on the side most dam- 
aged, from which the thigh protrudes when pushed up 
slightly; this is cut through at its junction with the body, 
when the knife is gently used to separate the skin from 
this, until the wing-bone is seen on the open side. This is 
then cut through by scissors, and by careful manipulation 
the skin is further freed from the back and breast until the 
neck can be cut off. The other side now remains to be 
dealt with; from this the wing is cut by travelling down- 
wards, the remaining leg is cut away, and very careful 
skinning over the stomach and upon the lower back brings 
the operator to the tail, which is cut off, leaving asmall por- 
tion of the bone (the coccyx) in the skin. The body now falls 
off, and nothing remains in the skin but the neck and head. 
To skin these out properly without unduly stretching the 

1 Practical Taxidermy and Home Decoration, New York. 1880. 
mH, vo — Ha k of Practical Collecting and Preserving, 


% Practical Taxidermy, London, 1879 ; 2d edition, 1884, 
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integument, is a task trying to the patience, but it can be 
accomplished by gradually working the skin away from the 
back of the head forward, taking care toavoid eutting the 
eyes or the eyelids, but, by cautious management, to cut the 
membranous skin over those parts, so that the eyes are 
easily extracted from the orbits without bursting. Theskin 
should be freed down nearly to the beak, and then the back 
of the head, with neck attached, should be eut off, the 
brains extracted, all the flesh cleared from the skull and 
from the bones of the wings, legs, and tail, the skin painted 
with the preservative, and ultimately turned into its proper 
position. When “skins” only are to be made for the cabinet, 
it is sufficient to fill the head and neck with chopped tow, 
the body with a false one made of tow, lightly packed or loose 
according to the genius of the preparer, to sew up the skin 
of the stomach, and to place a band of paper lightly pinned 
around the body over the breast and wings, and allow it to 
remain in a warm position, free from dust, for several days 
or weeks, according to the sizeof the specimen. Itshould 
then be labelled with name, sex, locality, and date, and put 
away with insect powder around it. 

When, however, the specimen is to be “mounted,” the 
operations should be carried up to the point of returning 
the skin, and then a false body of tightly wrapped tow is 
made upon a wire pointed at its upper end. This is in- 
serted through the incision under the wing, the pointed 
end going up the neck and through the skull to the out- 
side. When the imitation body rests within the skin, 
pointed wires are thrust through the soles of the feet, up 
the skin of the back of the legs, and are finally clenched in 
the body. Wires are also thrust into the butts of the wings, 
following the skin of the under surface, and also clenched 
through into the body, A stand or perch is provided, and 
the bird, being fixed upon this, is, after the eyes have been 
inserted, arranged in the most natural attitude which the 
skill of the taxidermist can give it. 

Mammals are cut along the stomach from nearly the 
middle to the breast, and are skinned by working out the 
hind legs first, cutting them off under the skin at the 
junction of the femur with the tibia, and carefully strip- 
ping the skin off the lower back and front until the tail is 
reached, the flesh and bones of which are pulled out of the 
skin, leaving the operator free to follow on up the back and 
chest until the forelegs are reached, which are cut off in 
like manner. The neck and head are skinned out down to 
the inner edges of the lips and nose, great care being exer- 
cised not to cut the outer portions of the ears, the eyelids, 
the nose, or the lips. The flesh being cleared off, and the 
brain and eyes extracted, the skull should adhere to the 
skin by the inner edges of the lips. All the flesh should 
be trimmed from the bones of the legs. The head, being 
shaped, where the flesh was removed, by tow and clay, is 
returned into the skin. A long wire of sufficient strength 
is tightly bound with tow, making a long, narrow body, 
through which wires are thrust by the skin of the soles of 
the feet. The leg wires and bones being wrapped with 
tow and clay into shape, the points of the wires are pushed 
through the tow body and clenched. They and the body 
are then bent into the desired position, and modelled a by 
the addition of more tow and clay, until the contours of the 
natural body, are imitated, when the stomach is sewn up. 
A board is provided upon which to fix the specimen, @ 
cial eyes are inserted, the lips, nose, and eyelids fixed by 
means of pins or “needle-points,” and the specimen is then 
placed in a warm situation to dry. . 

Reptiles, when small, have their skin removed by cutting 
away the attachment of the skull to the cervical vertebra, 
and by turning the decapitated trunk out at the mouth by 
delicate manipulation. When large, they are cut along 
their median line, and treated in the same manner as 
mammals. 4 

Fishes, after being covered on their best side with pape 
or muslin to protect the scales, are cut along the other 
from the tail to the gills, and are skinned out by remo 
“cutlets,” as large as is possible without cracking 
which, indeed, should be kept damp during w 
being cured with a preservative, they are filled w 
dust or dry plaster of Paris, sewn up, turned 
board, the fins pinned out, and the mouth adjr 
when perfectly dry, the plaster may be shaken 


A new school of taxidermists, with new 1 
whose aim is to combine knowledge of 
modelling with taxidermic technique, are 1 
to the front, and the next generation will 
processes of ‘‘ stuffing’’ in favor of r 
the limits of an article like the 
sible to do more than glance at the 
involved in this. In the case of x 


tla 


ev 


TAXILA—TAYLOR. 


skin has been completely removed, even to the toes, a 
copy is made of the body, posed as in life, and from 


this an accurate representation of form, including de- | 


lineation of muscles, ete., is built up in light mate- 
rials; the model is then covered with the skin, which 
is damped, and pinned in to follow every depression 
and prominence; the study is then suffered to dry; 
and, models having been made, in the case of large 
animals, of the mucous membrane of the jaws, palate, 


tongue, and lips, these are truthfully reproduced in a} 


plastic material. The-ordinary glass eyes are dis- 
carded, and hollow globes, specially made, are hand- 
painted from nature, and are fixed in the head so as to 
convey the exact expression which the pose of the 
body demands. Birds, if of any size, can be mod- 
elled in like manner, and fishes are treated by a nearly 
identical process, being finally colored as in a “‘still- 
life’ painting. 

To give a life-like representation, attention is also 
paid to artistic ‘‘mounting.’’ By this is meant the sur- 
rounding of specimens with appropriate accessories, 
and it is well exemplified by the new work shown in 
the natural history museum at South Kensington, 
where, for example, birds are arranged as ina state of 
nature, feeding or flying to their young, sitting on 
their eggs, swimming in miniature pools, or preening 
their feathers whilst perched lovingly side by side, and 
surrounded by exquisitely modelled foliage and flowers. 
This, with correct modelling of the specimens, which, 
except in rare instances, is not quite so striking in the 
new groups, indicates the future of the art, the hope of 
which lies in the better education of taxidermists as 
designers, artists, and modellers. (M. B.) 

TAXILA. See Rawat Pinpt. 

TAY, Tue, the longest river in Scotland, has its 
source on the northern side of Ben Lui, on the borders 
of Argyllshire and Perthshire, being known in its 
earlier course as the Fillan, and, after forming Loch 
Dochart, as the Dochart, until entering Loch Tay, 25 
miles from its source, at an elevation above sea-level 
of 553 feet. Its course through Perthshire is described 
in the article on that county. Its total length to the 
town of Perth is about 95 miles, and it drains a total 
area of about 2400 square miles, while its estuary ex- 
tends for about other 25 miles. The navigation of the 
estuary is somewhat impeded by sandbanks. The only 
important port is Dundee, but vessels of 100 tons can 

up to Perth, the river being tidal to 2 miles above 
it. The salmon fisheries on the river and its estuary 
are among the most valuable in Scotland. A railway 
bridge over the Tay at Dundee, designed by Sir 
Thomas Bouch (see Bripaes, vol. iv. p. 306-7), was 
opened for traffic 3lst May, 1878, but was blown down 
during the crossing of a passenger train 28th Decem- 
ber, 1879. Some distance to the west a new bridge, 
_ designed by W. H. Barlow, was commenced in 1882, 
and was opened for general traffic 20th June, 1887. 

TAYLOR, Bayarp (1825-1878), one of the most 
j lific among American authors, was born at Kennett 

Eases in Chester county, Pennsylvania, on 11th Janu- 
ary, 1825. The son of a well-to-do farmer, he received 
his early instruction in an academy at West Chester, 
and, later, at Unionville, At the age of seventeen he 
‘was apprenticed to a printer in West Chester. A little 
volume, published in 1844 under the title Ximena, or 
the Battle of the Sierra Morena, and other Poems, 
brought its author a little cash; and indirectly it did 
him better service as the means of his introduction to 
The New York Tribune. With the money thus ob- 
tained, and with an advance made to him on account 
of some journalistic work to be done in Europe, ‘'J. B. 
Taylor” (as he had up to this time signed himself, 

he bore no other Christian name than Bayard) 
sail for the East. The young poet spent a happ 
1¢ in roaming through certain districts of England, 
nee, Germany, and Italy; that he was a born 
ler is evident from the fact that this pedestrian 
r of almost two years cost him only £100 [$486]. 
Vor. XXIII.—1165 
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|The graphie accounts which he sent from Europe to 
The New York Tribune, The Saturday Evening Post, 
and The United States Gazette were so highly appre- 
| ciated that on Taylor’s return to America he was advised 
to throw his articles into book furm. In 1846, accord- 
‘ingly, appeared his Views Afoot, or Europe seen with 
| Knapsack and Staff. This pleasant book had con- 
| siderable popularity, and its author now found himself 
| a recognized man of letters; moreover, Horace Greeley, 
then editor of the Tribune, placed Taylor on the staff 
of that journal, thus securing him a certain if a moder- 
ate income. His next journey, made when the gold- 
fever was at its height, was to California, as corre- 
spondent for the Zrbune; from this expedition he 
returned by way of Mexico, and, seeing his oppor- 
tunity, published (1850) a highly successful book of 
travels, entitled E/dorado, or Adventures in the Path 
of Empire. Ten thousand copies were said to have 
been sold in America, and thirty thousand in Great 
Britain, within a fortnight from the date of issue. 
Bayard Taylor always considered himself native to the 
Kast, and it was with great delight that in 1851 he 
found himself on the banks of the Nile. He ascended 
as far as 12° 30’ N. lat., and stored his memory with 
countless sights and delights, to many of which he 
afterwards gave expression in metrical furm. From 
England, towards the end of 1852, he sailed for Cal- 
cutta, proceeding thence to China, where he joined the 
expedition of Commodore Perry to Japan. The re- 
sults of these journeys (besides his poetical memorials, 
to which reference will be afterwards made) were A 
Journey to Central Africa, or Life and Landscapes 
from Egypt to the Negro Kingdoms of the Nile (1854); 
The Land of the Saracens, or Pictures of Palestine, 
Asia Minor, Sicily, and Spain (1854); and A Visit to 
India, China, and Japan in the Year 1853 (1855). On 
his return (1854) from these various journeyings he 
entered, with marked success, upon tha career of a 
public lecturer, delivering addresses in every town of 
importance from Maine to Wisconsin. After two 
years’ experience of this lucrative profession, he again 
started on his travels, on this occasion for northern 
Europe, his special object being the study of Swedish 
life, language, and literature. The most noteworthy 
result was the long narrative poem Jars, but his 
‘Swedish Letters’ to the Zribune were also repub- 
lished, under the title Northern Travel (1857). In 
October, 1857, he married Maria Hansen,! the daughter 
of the well known German astronomer. The ensuing 
winter was spent in Greece. In 1859 Taylor once more 
traversed the whole extent of the western American 
gold region, the primary cause of the journey lying in 
an invitation to lecture at San Francisco. About three 
years later he entered the diplomatic service as secre- 
tary of legation at St. Petersburg, and the following 
year (1863) became chargé d'affaires at the Russian 
capital. In 1863 he returned to the United States 
and resumed his active literary labors, and it was at 
this period that Hannah Thurston, the first of his four 
novels, was published. This book had a moderate 
success, but neither in it nor in its successors did Bayard 
Taylor betray any special talent as a novelist ; some of 
his characters are faithful studies from life, and he 
could deseribe well the aspects of nature,—but a good 
deal more than this is necessary for the creation of 
noteworthy romances. In 1874 he went to Iceland, to 
take part in the centennial celebration which was held 
in that year. In June, 1878, he was accredited United 
States minister at Berlin, N otwithstanding the resist- 
less passion for travel which had always possessed him, 
Bayard Taylor was (when not actually en route) seden- 
tary in his habits, especially in the later years of his 
life; and at Berlin he aggravated a constitutional liver 
affection by too sedulous devotion to erg studies 
and pursuits, in the intervals of leisure from his diplo- 
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1 [In October, 1850, he had married ate? f a 
S8.—AM. 


of his youth, who survived only two mon 
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matic duties. His death occurred on the 19th of 


December, only a few mouths after his arrival in Berlin. | 


The main drawback to the widespread acceptance of 
Bayard Taylor’s poetry asa whole is its perpetual diffuse- 
ness. His most ambitious productions—his Masque of the 


Gods (1872), Prince Deukalion (1877), The Picture of St. John | 


(1865), Lars (1873), and The Prophet (1874)—are marred by 
a ceaseless effort to overstrain his power. Lars is the least 
likely of his longer poems to survive any length of time; 
it lacks the grandiose eloquence and impressive “ adjuncts ” 
of the Masque or Prince Deukalion, while in theme and treat- 
ment it is, at most, only sedately agreeable. The Poems of 
the Orient contains his most genuinely satisfactory poetic 
writings. But probably long after even the most familiar 
of the poems just mentioned have ceased to be popular, when 
even the Views Afoot and Eldorado no longer hold the atten- 
tion of the numerous public interested in vividly narrated 
experiences of travel, Bayard Taylor will be remembered 
by his poetic and excellent translation of Fuust. Taylor 
felt, in all truth, “the torment and the ecstasy of verse” ; 
hut, as a critical friend has written of him, “his nature was 
so ardent, so full-blooded, that slight and common sensa- 
tions intoxicated him, and he estimated their effect, and 
his power to transmit it to others, beyond the true value.” 
He felt life as perhaps only the poetic temperament can 
experience the beauty of the world; single words thus 
became for him so charged with poetry that he overlooked 
the fact that to most people these were, simply in them- 
selves, mere abstract terms—sunshine, sea, spring, morning, 
night, and so forth. Thus a stanza having absolutely 
nothing original or striking or even poetic in it would, be- 
cause born of him, seem to be poetry unadulterated ; to his 
mind, each line, each word, was charged with delightful 
significance, therefore—so he felt—would be so also to the 
sympathetic reader, He had, from the earliest period at 
which he began to compose, a distinct lyrical faculty ; so 
keen indeed was his ear that he became too insistently 
haunted by the music of others, pre-eminently of Tennyson. 
But he had often a true and fine note of his own, His best 
short poems are ‘“ The Metempsychosis of the Pine” and 
the well-known Bedouin Jove-song, the latter a stirring 
lyric that ought assuredly to endure. In his critical essays 
Bayard Taylor had himself in no inconsiderable. degree 
what he wrote of as “that pure poetic insight which is the 
vital spirit of criticism.” 
dissertations are the Studies in German Literature. 

|The translation of Goethe’s Faust with copious annota- 
tions and a close rendering of German into English metres, 
of which the first part appeared in 1870 and the second in 
1871, is Taylor’s greatest work, for which he passed years 
of preparation.] I 


[Works of ag bet 3 Taylor not mentioned above are, besides some 
encyclopedic books, Rhymes of Travel (1851), American Legend, a 
Harvard Phi Beta Kappa poem (1850), Book of Romances, Lyrics, 
and npr a (1851), Poems of Home and Travel (1855), Poet’s Journal 
(1862), John Godjrey’s Fortunes (1864), Story of Kennett (1866), Colo- 
rado, # Summer Trip (1867), Ballad of Abraham Lincoln (1869), 
Joseph and his Friends, anovel (1870), The Prophet, a tragedy (1874), 
Home Pastorals and Lyrics (1875), Echo Club (1876), Boys of Other 
Cowntries (1876). 

His Life and Letters, by his widow and Horace E. Scudder (2 
yols., 1884), gives a true picture of the man, 

His youngest brother, FREDERICK TAYLOR (1840-63), was taken 
to Europe by Bayard in 1856; studied at the University of Michi- 
gan; at the outbreak of the civil war raised a company; was taken 
| ore at Harrisonburg, Va.; became colonel; led a charge at 

‘redericksburg where he was twice wounded, again led a charge 


nobly commemorated in a letter of Bayard Taylor to his mother, 
on page 413, vol. i. of the Life and Letters.—AMm. ED.] 


TAYLOR, Brook (1685-1731), a distinguished | 


mathematician of Newton’s school, was the son of 
John Taylor, of Bifrons House, Kent, by Olivia, 
daughter of Sir Nicholas Tempest, Bart., of Durham, 
and was born at Edmonton in Middlesex, August 18, 
1685. He entered St. John’s College, Cambridge, as 
a fellow-commoner in 1701, and took degrees of LLB. 
and LL.D. respectively in 1709 and 1714. Having 
studied mathematics with applause under Machin and 
Keill, he obtained in 1708 a remarkable solution of the 
problem of the ‘‘centre of oscillation,” which, how- 
ever, remaining unpublished until May, 1713 (Phil. 
Trans., vol. xxviii. p._11), his claim to priority was 
‘unjustly disputed by John Bernoulli. Taylor's Me- 
thodus Incrementorum Directa et Inversa (London, 
1715) added a new branch to the higher mathematies, 
now designated the ‘‘caleulns of finite differences.’’ 
Among other ingenious applications, he used it to de- 


The most valuable of these prose | ()] 


TAYLOR. 


termine the form of movement of a vibrating string, 
by him first successfully reduced to mechanical princi- 
ples. ‘lhe same work contained (p. 23) the celebrated 
formula known as ‘*Taylor’s theorem.’’ It is of ex- 
tensive use in almost every analytical inquiry; but its 
full importance remained unrecognized until pointed 
out in 1772 (Berlin Memoirs) by Lagrange, who later 
— it ‘‘le principal fondement du caleul différen- 
tiel.’”’ 

In his essay on Linear Perspective (London, 1715), 
Taylor set forth the true principles of the art with 
much originality, and in a more general form than any 
of his predecessors. The little work suffered, however, 
from the brevity and obscurity which affected most of 
his writings, and needed the elucidation bestowed on 
it in the treatises of Joshua Kirby (1754)! and Daniel 
Fournier (1761). 

Taylor was elected a fellow of the Royal Society 
early in 1712, sat in the same year on the committee 
for adjudicating the claims of Newton and Leibnitz, 
and acted as secretary to the society January 13, 1714, 
to October 21, 1718. During a visit to Paris in 1716, 
he made acquaintance with Bossuet and the Comte de 
Caylus, and knit a warm friendship with Bolingbroke, 
whom he visited at La Source in 1720. From 1715 
his studies took a philosophical and religious bent. 
He corresponded, in that year, with the Comte de 
Montmort on the subject of Malebranche’s tenets ; 
and unfinished treatises, ‘‘On the Jewish Sacrifices’ 
and ‘‘On the Lawfulness of Eating Blood,’” written 
on his return from Aix-la-Chapelle in 1719, were after- 
wards found among his papers. His marriage in 1721 
with Miss Brydges of Wallington, Surrey, led to an 
estrangement from his father, a person of somewhat 
morose temper, which terminated in 1723 after the 
death of the lady in giving birth toa son. The ensu- 
ing two years were spent by him with his family at 
Bifrons, and in 1725 he married, with the paternal 
approbation, Sabetta, daughter of Mr. Sawbridge of 
antigh, Kent, who, by a strange fatality, died also 
in childbed in 1730; in this case, however, the infant, 
a daughter, survived. Weighed down by repeated 
sorrows, Taylor's fragile health gave way ; he fell into 
a decline, died December 29, 1731, at Somerset House, 
and was buried at St. Ann’s, Soho. By his father’s 
death in 1729 he had inherited the Bifrons estate. 


Socially as well as intellectually gifted, he possessed a 


handsome person and engaging manners, and was ac- 
complished to an uncommon degree in musie and paint- 
ing. As a mathematician, he was the only English- 
man after Newton and Cotes capable of holding his 
own with the Bernoullis ; but a great part of the effect 
of his demonstrations was lost through his failure to 
express his ideas fully and clearly. . 


A posthumous work entitled Contemplatio Philo 


a Was 
printed for private circulation in 1793 by his grandsor 


Sir 


: William Young, Bart., prefaced by a life of the author, and 
at the Round Top, Gettysburg, and fell in the front rank. He is | 


with an appendix containing letters addressed to him by 
Bolingbroke, Bossuet, ete. Several short papers by him 
were published in Phil. Trans., vols. xxyii. to xxxii., inelud- 
ing accounts of some interesting experiments in i 
and capillary attraction. He issued in 1719 an improved 
version of his work on perspective, with the title New 
ciples of Linear Perspective, revised by Colson in 
printed again, with portrait and life of the author, 
A French translation appeared in 1753 at Lyons. 
gave (Methodus Incrementorum, p. 108) the first 
investigation of astronomical refraction. uyl 
See Watt, Bibliotheca Britannica; Hutton, Phil. and J 
tionary; Fétis, Biog. des Musiciens ; Th. Thomson, His 
Society, p. 302; Grant, Hist, Phys. Astronomy, p. 377; 
des Sciences, vii. p. 281. ' 


TAYLOR, Sir Henry (1800-1886), 
nial statesman, was born October 18, 18 
Middleham, in the county of Durham. 
had been small landowners for some g 


9, and 
n 1811. 


1 [This “little work” is not that of 1719 whic 
and Kirby’s book is not an elucidation but 
ow Taylor's work and bearing his name.—i 


TAYLOR. 
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both his studious father, who late in life emerged for a | Conquest appeared in this year, and Notes from Books 


time from a recluse existence tou make an efficient sec- 


warm-hearted mother were interesting persons. His 
mother died while he was yet an infant, and he was 
chiefly educated by his father, who, finding him less 
apeck and deeming him less intelligent than his two 
elder brothers, allowed him to go to sea as a midship- 
man. LKight months summed up his naval career; it 
had taken much less to disgust him with it. After ob- 
taining his discharge he was appointed to a clerkship 
in the storekeeper’s office, and had scarcely entered 
upon his duties ere he was attacked by typhus fever, 
which carried off both his brothers, then living with 
him in London. In three or four years more his office 
was abolished while he was on duty in the West Indies. 
On his return he found his father happily married to 
a lady whose interest and sympathy proved of priceless 
value to him. Through her he became acquainted 
with her cousin Isabella Fenwick, the neighbor and 
intimate friend of Wordsworth, who introduced him 
to Wordsworth and Southey. Under these influences 
he lost his early admiration for Byron, whose school, 
whatever its merits, he at least was in no way calcu- 
lated to adorn, and his intellectual powers developed 
rapidly. In October, 1822, an article from his pen on 
Moore’s Jrish Melodies appeared in the Quarterly 
Review. A year later he departed for London to seek 
his fortune as a man of letters, and met with such 
rapid success, though not precisely in this capacity, as 
has but rarely attended an unknown young man. e 
became editor of the London Magazine, to which he 
had already contributed, and in January, 1824, ob- 
tained, through the influence of Sir Henry Holland, an 
appointment in the Colonial Office, insuring him, not 
only an ample salary, but considerable influence in this 
department of public affairs. ‘The general standard of 
the office was probably at that time low ; at all events 
Taylor was immediately entrusted with the prepara- 
tion of confidential state papers, and his opinion soon 
exercised an important influence on the decisions of 
the secretary of state. 
Southey, travelled on the Continent with the latter, 
and at the same time, mainly through his friend 
and official colleague, the Hon. Hyde Villiers, became 
intimate with a very different set, the younger fol- 


lowers of Bentham, without, however, adopting their | 


? 


: opinions,—‘‘ young men,” he afterwards reminded 
Stuart Mill, ‘‘ who every one said would be ruined by 
their independence, but who ended by obtaining all 
their hearts’ desires, except one who fell by the way.” 
The reference is to Hyde Villiers, who died prema- 
turely, and for whose sister, afterwards Lady Theresa 
Lewis, Taylor was an unsuccessful suitor. He actively 

romoted the emancipation of the slaves in 1833, and 

me an intimate ally of Sir James Stephen, then 

counsel to the Colonial Office, afterwards under- 
| secretary, by whom the Act of Emancipation was 
principally framed. His first drama, /saac Comnenus, 

was published anonymously in 1827. Though highly 
praised by Southey, it made little impression on the 
oie Philip van Artevelde, the subject of which 
ad been recommended to him by Southey, was begun 

in, 1828, 

criticism from 

success. Edwin the Fair (1842) was less warmly re- 
ceived. In the interim he had married (1839) the 
daughter of his former chief Lord Monteagle, and, in 


in the abolition of negro apprenticeship in the West 
Indies. The Statesman, a volume of essays suggested 
by his official position, had been published in 1836, 
and about the same time he had written in the 
eee the friendly advertisements of Wordsworth 
and Southey, subsequently published under the some- 
what misleading title of Notes from Books. In 1847 

was offered to under-secretaryship of state, which 


He visited Wordsworth and | 


ublished in 1834, and, aided by a laudatory | 


i * Byron and Shelley are narrow and not a little presump- 
Lockhart’s pen, achieved extraordinary {vous J y are u p p 


eo tom with Stephen, had taken a leading part ‘sinning a little by the egotism pardonable in a poet and 


lin 1849. 
retary to the Poor Law Commission, and his original | 


| 


he declined. Notes from Life and the The Eve of the, profession. 


_turity, and a happy and honored old age. 


An experiment in romantic comedy, The 
Virgin Widow, atterwards entitled A Sveilian Swm- 
mer, was published in 1850. ** The pleasantest play I 
had written,’’ says the author; ‘Sand I never could tell 
why people would not be pleased with it.’’ His last 
dramatic work was St. Clement's 22ve, published in 
1862. In 1869 he was made K.C.M.G. He retired 
from the Colonial Office in 1872, though continuing to 
be consulted by Government. His last days were 
spent at Bournemouth in the enjoyment of universal 
respect; and the public, to whom he had hitherto 
been an almost impersonal existence, became familiar- 
ized with the extreme picturesqueness of his appear- 
ance in old age, as represented in the photographs of 
his friend Mrs. Cameron. He died on March 27, 1886. 


Sir Henry Taylor is pre-eminently the statesman among 
English poets. When he ean speak poetically in this 
character he is impressive, almost great; when he deals 
with the more prosaic aspects of policy, he is dignified and 
weighty, without being altogether a poet; when his theme 
is entirely unrelated to the conduct of public affairs or 
private life he is usually little more than an accomplished 
man of letters. An exception must be made for the inter- 
esting character of Elena in Philip van Artevelde,and for 
Artevelde’s early love experience, which reproduces and 
transfigures the writer’s own. The circumstance of Philip 
van Artevelde being to a great extent the vehicle of his own 
ideas and feeling explains its great superiority to his other 
works. It is subjective as well as objective, and to acertain 
extent lyrical in feeling, though not in form. Though more 
elaborate than any of his other dramas, it seems to smell 
less of the lamp. He has thoroughly identified himself with 
his hero, and the only fault to be found with this noble 
picture of a consummate leader and statesman is the absence 
of the shadow required for a tragic portrait. The blame 
allotted to Artevelde is felt to be merely conventional, and 
the delineation of uniform excellence becomes monotonous. 
The hero of Edwin the Fair, Dunstan the ecclesiastical 
statesman, the man of two worlds, is less sympathetic to 
the author and less attractive to the reader, The character 
is nevertheless a fine psychological study, and the play is 
full of historical if not of dramatic interest. sauce Com- 
nenus is more Elizabethan in tone than his other dramas. 
Comnenus is like a preliminary sketch for Van Artevelde;: 
and the picture of the Byzantine court, and people is ex- 
ceedingly lively. The idea of the revival of romantic 
comedy in The Virgin Widow is excellent, but the play 
lacks the humor which might have made it a success. 
The length of the speeches, even when not set speeches, 
is a drawback to all these dramas. Taylor’s lyrical work 
is in general laboriously artificial. It is therefore ex- 
traordinary that he should have produced two songs 
(“ Quoth tongue of neither maid nor wife ” and “ If I had 
the wings of a dove”) which it would hardly be an exag- 
geration to call worthy of Shakespeare. His character as 
an essayist repeats his character as a dramatist. The essays 
published under the title of The Statesman occupy a peculiar 
place in literature. They have serious faults, especially the 
too obvious imitation of Bacon, but they nevertieless are 
original in their point of view, and their wisdom is the 
result of a different kind of observation from that which 
qualifies the bulk of essayists on human life. When writing 
as one of these Taylor is less removed from the common- 
place, though many of his remarks are admirable. As a 
literary critic he seems unable to get beyond Wordsworth 
and the select circle of poets admired by the latter. His 
essays on Wordsworth did much to dispel the conventional 
prejudices of the day, but will not advance thestudy of the 
poet where his greatness is already recognized. Hisstrictures 


tuous. Presumption, indeed, the last fault to have been 


| expected in so grave and measured a writer, is one of those 


of which he most freely accuses himself in the autobiog- 
raphy published a year before his death. It is not other- 
wise apparent in this highly interesting book, which, 


the garrulity natural to a veteran, is in the main a pleasing 
and faithful picture of an aspiring youth, an mes ma- 
R. G.) 


TAYLOR, Isaac (1787-1865), a voluminous writer 
on philosophical and theological subjects, was born at 
Lavenham, Suffolk, in 1787, and was trained by his 
father to be an artist, but early adopted literature as a 
From 1824, the year of his marriage, he 
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lived a busy but uneventful life at Ongar, in the par- 
ish of Stanford Rivers, Essex, where he died on June 
28, 1865. 

He early became a contributor to the Eclectic Review, when 


it was conducted by Robert Hall and John Foster, and in | 


1322 he published a small volume entitled Elements of 
Thought. ‘This was followed by a translation of Theo- 


of Ancient Books to Modern Times, Memoirs and Correspondence 
of Jane Taylor (his sister, who died in 1824), and a transla- 
tion of Herodotus. None of these works attained very 
great popularity; but in 1829 he published anonymously a 
work bearing upon the religious and political problems of 
the day, entitled The Natural History of Enthusiasm, which 
was eagerly read and speedily ran through eight or nine 
editions. The success of this publication encouraged him 
to produce, also anonymously, The Natural History of Fanati- 


cism, Spiritual Despotism, Saturday Evening, and The Physical | 


Theory of Another Life, all of which commanded a large 
circulation. Among his subsequent works may be men- 
tioned Ancient Christianity, a series of dissertations in reply 
to the “Tracts for the Times,” a voluine entitled The 
Restoration of Belief, and a course of lectures on The Spirit 
of Hebrew Poetry. 


TAYLOR, Jeremy (1613-1667), was a native of 
Cambridge, and was‘ baptized on the 15th August, 
1613. His father, Nathaniel, though a barber, was a 
man of some education, respected by his townsmen, 
and lineally descended from Dr. Rowland Taylor, 
Cranmer’s chaplain, who suffered martyrdom under 
Mary. Jeremy, after passing through the grammar 
school, was entered at Caius College asa sizar in 1626, 
eighteen months after Milton had entered Christ’s, and 
while George Herbert was public orator and E:lmund 
Waller and Thomas Fuller were undergraduates of’ the 
university. _ He was elected a fellow of his college in 
1633, but the best evidence of his diligence as a 
student is the enormous learning of which he showed 
so easy a command in after years. Accepting the 
invitation of Risden, a fellow-student, to supply his 
place for a short time as lecturer in St. Paul’s, he at 
once attracted attention by his remarkable eloquence 
as well as by his handsome face and youthful appear- 
ance. Archbishop Land, ever on the outlook for men 
of capacity, sent fur Taylor to preach before him at 
Lambeth, and, discerning that his genius was worth 
fostering, dismissed him from the overpressure of the 
metropolis to the quiet of a fellowship in All Souls, Ox- 
ford, and at the same time, by making him one of his own 
chaplains, showed his desire to keep him in permanent 
connection with himself. At Oxford Chillingworth 
was then busy with his great work, the Religion of 
Protestants, and it is possible that by intercourse with 
him Taylor's mind may have been turned towards 
the liberal movement of his age. After two years in 
Oxford, in March, 1638, he was presented by Juxon, 
bishop of London, to the rectory of Uppingham, in 
Rautlandshire. In the autumn of the same year he was 
appointed a eas in St. Mary’s on the anniversary of 
the Gunpowder Plot, and apparently used the occasion 
to clear himself of a suspicion, which, however, 
haunted him through life, of a secret leaning to the 
Romish communion. — This suspicion seems to have 
arisen chiefly from his intimacy with Christopher 
Davenport, better known as Francis a Sancta Clara, a 
learned Franciscan friar who became chaplain to Queen 
Henrietta ; but it aay have been strengthened by his 
known connection with Laud, as well as by his ascetic 
habits and ritualistic propensities. More serious con- 
sequences followed his attachment to the Royalist 
cause, when in 1642 the livings of the loyal clergy 
were sequestered by decree of parliament. The author 
of mg acy <Asserted «against the Aerians and 
Acephali New and Old, ineffective as that work seems 
in the light of modern research, could seareely hope 
to retain his parish. Along with Fuller, Chilling- 
worth, and others, he found temporary refuge with 
the king at Oxford. His two little bovs must have 
been cared for by friends, for his wife, Pheebe Langs- 
dale, whom he had married the year after his settle- 


| are not easily traced. 


/at Newton Hall, in the pene of Llanvihangel. 


TAYLOR. 


| ment at Uppingham, had died with her third child in 


that disastrous year 1642. 

During the next fifteen years Taylor’s movements 
Sometimes he appears with the 
king, from whom at his last interview he received, in 
token of his regard, his watch and some jewels which 


fheo- | had ornamented the ebony case in which he kept his 
phrastus with original etchings, a History of the Transmission | 


Bible. He is supposed to be the Dr. Taylor who was 
taken prisoner with other Royalists while besieging 
Cardigan castle. In 1646 he is found in partnership 
with two other deprived clergymen, keeping a ven 
t 
was while resident here that he attracted the friend- 
ship of one of| his kindest patrons, Richard Vaughan, 
earl of Carbery, whose hospitable mansion, Golden 
Grove, is immortalized in the title of Taylor’s still 
popular manual of devotion, and whose countess had 
the greater distinction of being the original of the 
‘** Lady’ in Milton’s Comus. it was also while resi- 
dent in Wales that Taylor married his second wife, 
Joanna Bridges, who was generally understood to be a 
natural daughter of Charles I., and who owned a good 
estate, though probably impoverished by Parliamenta- 
rian exactions, at Mandinam, in Carmarthenshire. 
From time to time he appears in London in the com- 
pany of his friend Evelyn, at whose table he met such 
men as Boyle, Berkeley, and Wilkins. Thrice he was 
imprisoned ; in 1653-4 for a well-intended but inju- 
dicious preface to his Golden Grove; again in Chep- 
stow castle, from May to October 1655, on what charge 
does not appear; and a third time in the Tower in 
1657-8, on account of the indiscretion of his = ag 
Royston, who had adorned his ‘‘ Collection of Offices’ 
with a print representing Christ in the attitude of 
vrayer. This unsettled life, with its interruptions, 
i so and privations, would seem rather to 
have stimulated than to have stinted the productive- 
ness of his genius. In 1647 appeared his most impor- 
tant work, The Liberty of Prophesying, and in the 
following year the complete edition of his Apology for 
Authorized and Set Dovite of Liturgy against the 
Pretence of the Spirit, as well as his Life of Christ, or 
the Great Exemplar, a book which at once won a 
opularity it still in large measure retains. Then fol- 
owed in rapid succession the 7'wenty-seven Sermons, 
‘* for the summer half-year,’ and the Twenty-five *‘ for 
the winter half-year,’ Holy Living, Holy Dying, a 
controversial treatise on the Real Presence, the Golden 
Grove, and the Unum Necessarium, which by its 
Pelagianism gave great offence. During these years 
he was also busy with his Ductor Dubitantium (pub- 
lished in 1660), which he intended to be the stan 
manual of casuistry and ethics for the Christian e, 
In 1658 settlement was at length reached through 
the kind offices of the earl of Carbery, who obtained 
for Taylor a lectureship in Lisburn. At first he de- 
clined a post in which the duty was to be shared with 
a Presbyterian, or, as he expressed it, ‘‘ where a Pres- 
byterian and myself shall be like Castor and Pollux, 
the one up and the other down,’’ and to which also a 
very meagre salary was attached. He was, however, 
induced to take it, and found, near his patron’s man- 
sion on Longh Neagh, so congenial a retirement that 
even after he was raised to a bishopric he continued to 
make it his home. At the Restoration, instead of 
being recalled to England, as he probably expected and 
certainly desired, he was appointed to the see of 
and Connor, to which was shortly added the sma 
adjacent diocese of Dromore. e was | 
member of the Irish privy council and vice 
of the university of Dublin. None of the 
were sinecures. Of the university he writes, 
all things in a perfect disorder . . . . a heap 
and bovs, but no body of a college, no one 1 
either fellow or scholar, having any legal titl 
place, but thrust in by tyranny or chane 
ingly he set himself vigoronsly to the | 
and enforcing regulations for the admissi 
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duct of members of the university, and also of estab- 
lishing lectureships. His episcopal laburs were still 
more arduous. ‘There were, at the date of the Resto- 
ration, about seventy Presbyterian ministers in the 
north of Ireland, and most of these were from the 
west of Scotland, and were imbued with the dislike 
of Episcopacy which distinguished the Covenanting 
party. No wonder that Taylor, writing to the duke 
of Ormonde shortly after his consecration, should have 
said, “‘I perceive myself thrown into a place of tor- 
ment.” His letters yerhaps somewhat exaggerate the 
danger in which he lived, but there is no doubt that 
his authority was resisted and his overtures rejected. 
His writings also were ransacked for matter of accusa- 
tion against him, ‘‘a committee of Scotch spiders being 
appointed to see if they can gather or make poison 
out of them.’ Here, then, was Taylor’s opportunity 
for exemplifying the wise toleration he had in other 
days inculeated. These Presbyterians had, like him- 
self, suffered under Cromwell for their loyalty, and 
might have been expected to evoke his sympathy ; but 
the new bishop had nothing to offer them but the bare 
alternative—submission to episcopal ordination and 
jurisdiction or deprivation. Consequently, in his first 
visitation, he declared thirty-six churches vacant ; and 
of these forcible possession was taken by his orders. 
At the same time many of the gentry were won by his 
undoubted sincerity and devotedness as well as by his 
eloquence. With the Romanist element of the popu- 
lation he was less successful. Ignorant of the English 
language, and firmly attached to their ancestral forms 
of worship, they were yet compelled to attend a ser- 
vice they considered profane, cunducted in a language 
they could not understand. As Heber says, ‘No 
part of the administration of Ireland by the English 
crown has been more extraordinary and more un- 
fortunate than the system pursued for the introduc- 
tion of the Reformed religion.”” At the instance 
of the Irish bishops Taylor undertook his last great 
work, the Dissuasive from Popery (in two parts, 
1664 and 1667), but as he himself seemed partly 
conscious, he might have more effectually gained his 
end by adopting the methods of Ussher and Bedell, 
and inducing his clergy to acquire the Lrish tongue. 

Nor were domestic sorrows awanting in these later 
years. In 1661 he buried, at Lisburn, Edward, the 
only surviving son of his second marriage. His oldest 
son, an officer in the army, was killed in a duel; and 
his second son, Charles, intended for the church, left 
Trinity College and became companion and secretary 
to the duke of Buckingham, at whose house he died. 
The day after his son’s funeral, Taylor sickened, and, 
after a ten days’ illness, he died at Lisburn on the 13th 
August, 1667, in the fifty-fifth year of his life and the 
seventh of his episcopate. 


Taylor’s fame has been maintained by the popularity of 
his sermons and devotional writings rather than by his 
influence as a theologian or his importance as an ecclesi- 
astic. His mind was neither scientific nor speculative, and 
he was attracted rather to questions of casuistry than to 
the deeper problems of pure theology. His wide reading 
and capacious memory enabled him to carry in his mind 
the materials of a sound historical theology, but these ma- 
terials were unsifted by criticism. His immense learning 
served him rather as a storehouse of illustrations, or as an 
armory out of which he could choose the fittest weapon for 
discomfiting an opponent, than as a quarry furnishing him 
with material for building up a completely designed and 
enduring edifice of systematized truth. Indeed, he had 
\ limited faith in the human mind as an instrument of 
truth. “Theology,” he says, “is rather a divine life than 
a divine knowledge.” His great plea for toleration is 
based on the impossibility of erecting theology into a 
demonstrable science. “It is impossible all should be of 
one mind. And what is impossible to be done is not 
necessary it should be done.” Differences of opinion there 
be; but “heresy is not an error of the understanding 
an error of the will.” His aim in life was practical ; 
s interests were in men rather than in ideas, and his 
ithies were evoked rather by the experiences of indi- 
than by great movements. Of a decidedly poetic 
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temperament, fervid and mobile in feeling, and of a prolific 
fancy, he had also the sense and wit that come of varied 
contact with men, All his gifts were made available for 
influencing otuer men by his easy command of a style 
rarely matched in dignity and color. With all the majesty 
and stately elaboration and musical rhythm of Milton’s 
finest prose, Taylor’s style is relieved and brightened by an 
astonishing variety of felicitous illustrations, ranging from 
the most homely and terse to the most dignified and elab- 
orate. His sermons especially abound in quotations and 
allusions, which have the air of spontaneously suggesting 
themselves, but which must sometimes have baffled his 
hearers. This seeming pedautry is, however, atoned for 
by the clear practical aim of his sermons, the noble ideal 
he keeps before his hearers, and the skill with which he 
handles spiritual experience and urges incentives to vir- 
tue. But, through all his gorgeous eloquence and genial 
interest in human nature, there breaks from time to time 
some dead and labored irrelevancy, the growth of his train- 
ing in scholastic dialects; for “like some other writers of 
the 17th century be seems almost to have two minds,—one 
tender, sweet, luxuriant to excess, the other hard, subtle, 
formal, prone to definition and logomachy.” 

The first collected edition of his works was published by 
Bishop Heber (with a life) in 1822, reissued after careful 
revision by Charles Page Eden, 1852-61. (Mf. D.) 


TAYLOR, Jon (1580-1654), commonly called 
“The Water Poet,’’ was born at Gloucester in August, 
1580. Of his parentage and early boyhood very little 
is known, and that little is mainly to be gleaned trom 
various scattered personal allusions in the numerous 
short writings of this prolific wit and rhymester. After 
fulfilling his apprenticeship to a waterman, he seems 
to have prvtes (1596) in the fleet under the earl of 
Essex, and to have been present at the naval attack 
upon Cadiz. On his return to England he took up 
the trade of Thames waterman, and for a time at any 
rate was a collector of the dues exacted by the lieu- 
tenant of the Tower on all wines destined for London. 
The title of ‘‘ Water Poet,’’ which he owes to his oc- 
cupation on the river, isa misnomer. ‘Taylor was no 
poet, though he could string rhymes together with 
facility ; his wit, which was vigorous and_ vulgar, 
found best expression in rollicking prose. He shows 
a broad sense of rough fun, occasionally of humor ; 
but for the most part his comicalities would now meet 
with seanty appreciation. He had a very good opin- 
ion of himself, his writings, and his importance; and 
it was he himself who set forth that he was the ‘‘king’s 
water poet’? and the ‘‘queen’s waterman.’? His 
literary performances can most easily and most satis- 
factorily be studied in the handsome quarto, contain- 
ing all his productions, edited by Mr. C. Hindley, and 
published in 1872. His ‘‘works,’’ sixty-three in 
number, first appeared in one large volume—now a 
rarity sought after by collectors—in 1630. He de- 
lighted in eccentric freaks, calculated in narration to 
astound both the sober country-folk and the somewhat 
skeptical Londoners. Thus, with a companion as 
feather-brained as himself, he once started on a voy- 
age from London to Queensborough in a paper boat, 
with two stockfish tied to two canes for oars ; before 
the journey’s end was reached the frail boat collapsed, 
as might have been expected, though a qualified suc- 
cess finally met Taylor’s efforts. The spirit of the 
bargee was in him, and he delighted in rough give- 
and-take ; a rude lampoon was one of his favorite 
verbal weapons. Thus Thomas Coryat, the author of 
Crudities, having excited the literary waterman’s 
ridicule, was rewarded with a ludicrous dedication in 
the production entitled Taylor's Travels in Germanie ; 
again, the ‘‘water poet’’ indulged in abusive satire to 
his heart’s content in an ‘‘effusion’’ which he called 
A Kicksey- Winsey, or a Lerry Come-Twang—a liter- 
ary castigation which he inflicted upon those sub- 
scribers to a certain ‘‘work”’ of his who omitted to 
substantiate their promises. This production was en- 
titled The Penniless Pilgrimage, or the Moneyless Per- 
ambulation of John Taylor, and consisted of an account 


of atl 70 strian tour from London to Edin- 
burgh; an i am rk some sixteen hundred per- 
J . 
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sons are said to have promised their support. An- 
other wagering venture was a journey to Prague, 
where he is said to have been received and entertained 
by the queen of Bohemia in 1620, Two years later 


Taylor made ‘‘a very merry, wherry ferry voyage, or | 


Yorke for my money,”’ and in the ensuing year an- 
other water-journey, which he subsequently described 
in prose and verse as A New Discoverfby Sea with a 
Wher) from London to Salisbury. At the out- 


break of the Civil War Taylor forsook the river and | 


retired to Oxford, where he tempted fortune by 
keeping a public house. His sympathies were wholly 
with the Royalists,—the Roysterists, as he called 
them once; and, when the town surrendered, the 
“water poet ’’ returned to London and kept a public 
house under the sign of The Crown, in Phcenix Alley 
Long Acre. He incurred some odium from his loyal 
observance of the king’s death in the placement above 
his door of the sign of The Mourning Crown, and he 
was forced to take the latter down. With charactei- 
istic readiness he substituted for it his own portrait, 
with some doggerel lines underneath. It was here 
that in December, 1654, he died, and in the neighboring 
churchyard of St. Martin’s-in-the-Fields his remains 
were laid. 

At the most, Taylor can only be called an amusing and 
vulgarly clever pamphleteer; he wrote nothing worthy of 
remembrance save by the historian of the period in which 
he lived, by the antiquary, and by the enthusiastic student 
of the many straggling little by-ways of literature. 

TAYLOR, Tom (1817-1880), dramatist and art 

critic, was born at Sunderland in 1817. After attend- 
ing school there, and studying for two sessions at 
Glasgow University, he in 1837 entered Trinity Col- 
lege, Cambridge, of which he became a fellow. Sub- 
sequently he held for two years the professorship of 
English literature at University College, London. He 
was called to the bar (Middle Temple) in November, 
1845, and went on the northern circuit until, in 1850, 
he became assistant secretary of the Board of Health. 
On the reconstruction of the board in 1854 he was 
made secretary, and on its abolition his services were 
transferred to the Local Government Act Office, a 
department of the Home Office created by the Sani- 
tary Act of 1866. In his very early years Tom Taylor 
showed a predilection for the drama, and was in the 
habit of performing dramatic pieces along with a 
niunber of children in a loft over a brewer's stable. 
His first dramatic composition was a rhymed fairy 
tale or extravaganza, written in conjunction with 
Albert Smith and Charles Kenny, and perfurmed in 
1346. From this time he wrote for the stage con- 
tinuously till the close of his life, his dramatic compo- 
sitions or adaptations numbering in all over 100, 
amongst the best known of which are Still Water 
Runs Deep, Victims, the Contested Election, the Over- 
land Route, the Ticket of Leave Mim, Anne Boleyn, 
and Joan of Arc. He may perhaps be regarded as 
the first dramatist of his time, so far as general ap- 
preciation goes; and, if his chief concern was the con- 
struction of a popular acting play, his dramas possess 
at the same time soneicrtie literary excellence, 
while the characters are clearly and consistently drawn, 
and the dialogue is natural, yet nervous and pointed. 
In his blank verse atarieat 
Boleyn and Joan of Are, he was not so successful. 
Taylor was also a very frequent contributor to the 
light magazine literature of the day. In 1872 he 
withdrew from publie life, and, on the death of Shirley 
Brooks in 1873, he became editor of Punch. He oc- 
casionally appeared with success in amateur theatri- 
cals, more especially in the character of Adam in As 
You Like It and of Jasper in A Sheep in Wolf's 
Clothing. He had soure talent for painting, and for 
many years was art critic to the Times. He died at 
Lavender Sweep, Wandsworth, 12th July, 1880, 

Apart from the drama, his chief contributions to litera- 
ture are his biographies of painters, viz. : Autobiography of 


dramas, such as Anne) 


TAYLOR—TCHERKASY. 


| B. R. Haydon (1853; ; Autobiography and Corr ence of C. 

R. Leslie, R.A, (1859); and Life and Times of Sir Joshua Rey- 
| nolds (1865), which had been left in a very incomplete state 
| by Mr. Leslie. His Historical Dramas appeared in one yol- 
ume in 1877. He also edited, with a memorial preface, Pen 
Sketches from a Vanished Hand, selected from Papers of the late 
Mortimer Collins. 


TAYLOR, ZacuaAry! (1784-1850), president of 
the United States, was born in Orange county, Vir- 
inia, November 24, 1784. He entered the army as 
leutenunt in 1808, and rose to the rank of major in 
the war with Great Britain which followed. At the 
outbreak of the Mexican War he was in command of 
the American forces in Louisiana and Texas, and was 
directed to make the advance into the disputed terri- 
tory which brought on the war. Beating the Mexicans 
in two battles, he followed them into Mexico, and 
there defeated Santa Anna in the crowning battle of 
his campaign, Buena Vista (1847). Dissatisfied with 
lis treatment by the administration, he resigned and 
returned to the United States, where the Whig party 
nominated him and elected him president (1848). The 
struggle over the question of the admission of slavery 
to the territory taken from Mexico occupied his term 
of office, and he died at Washington, Jul 9, 1850. 

TCHAD, Tsap, or CHap, ite ee AFRICA, 
vol. i., p. 229, and SouDAN. 

TCHEREMISSES, or CHerremisses. See Fry- 
LAND, vol. ix., p. 191, and Russi, vol. xxi., pp. 87-89. 

TCHERKASY (Polish Czerkasy), a district town 
of Russia, in the government of Kieff, and 90 miles 
by rail to the southeast of Kieff, on the right bank of 
the Dnieper. It is poorly built, mostly of wood; the 
opulation has rapidly increased lately, and has 
vonblet since 1846, reaching 15,740 in 1883, There 
are now two gymnasiums for boys and girls, and sev- 
eral lower schvols. The inhabitants (Little Russian) 
are mostly employed in agriculture and gardening. 
There is a brisk export trade in corn, refined sugar, 
tobacco, salt, and timber; raw sugar and manufactured 
goods are imported, principally by Jewish merchants. 


1 [By current records President Taylor was born in September, 
but the army registers fail to name the month, His father was a 
colonel in the Revolutionary war, and removed in 1785 to Louis- 
ville, Kentueky, where the distinguished son remained until, in 
his 21th year, he was given a lieutenant’s commission in the place 
of an elder brother who had just died. His reputation was made 
in Indian warfare, from Fort Harrison, on the Wabash river, in 
1812 to the battle of Okeechobee Swamp in 1887, by which, efter 
the reputations of several of his predecessors had been ruined, 
he brought the Seminole war to a conclusion and gained the 
brevet-rank of brigadier general in the regular army (see vol. 
xxi. p. 577, note). In 1840 Taylor removed to Baton Rouge, and 
was there when the Texas troubles began. The current story is 
that Secretary Marcy wished Taylor to embroil the United States 
in a war with Mexico, by acting on inferential instructions as to 
crossing the Nueces river. He received positive orders, dated 
13th January, 146, under which he established himself on the 
Rio Grande, and from that time was zealous to promote the de- 
signs of the Polk administration. Acting with us as 
his base, Taylor cleared the lower valley of the Rio Grande of 
Mexican troops at Palo Alto and Resaca de Ja Palma, swept on 
into the state of Nuevo-Leon, and fought a series of battles which 
ended with the capitulation of Monterey on the 24th September, 
1846. His progress was here interrupted by General Scott's cam- 
paign from Vera Cruz, to whom Taylor sent his veterans. On 
the 2st February following, Santa Anna assailed him with 2 
troops in the mountain pass of Buena Vista, about seven mi 
south of Saltillo, and was signally beaten. A few months later 
Taylor returned home, bearing the sobriquet of “Old Rough and 
Ready” and designated by Bs apex acclaim for the ¥. 
of the United States. The Whig party nominated him at i 
delphia in 1848, because it had to respect the publie wish or en- 
counter defeat. But Henry Wilson, of Massachusetts, led a number 
of delegates from the convention. which, together with the Bi 
burner seceders from the National Democratic conven 
ensuing August, formed the new Free-soil eg 
| ginning of his administration General Taylor CO) 
question of slavery extension, which eye ont of the aeq 
of territory from Mexico. It was held that these aequisit 
into the possession of the United States as free soil by 
law. Texas undertook to solve the difficulty by ae 
pee kJ in New Mexico, which pretension Ta: : 
ordered any invading troops from Texas to be driven 
territory. Pending the settlement of this trouble b 
compromises of 1850, Taylor suddenly died. His se 
was born in Florida, and died on the 12th 
been a lieutenant-general in the Confederacy, and 
ern commander to surrender, which he did at } 
Canby, 4th May, 1865. He defeated Banks in his! 
paign ofthe previous year, and was known @ 
ouey moan Europe as well as in America 


TCHERNIGOFF—TCHITA. 


Tcherkasy, formerly Tcherkassk, was an important town | 


of the Ukraine in the 15th century, and remained so, under 
Polish rule, until the revolt of Himelnitski, when it became 
free. When West Ukraine was taken again by Poland, 
most of its inhabitants migrated to the left bank of the 
Dnieper. It was annexed by Russia in 1795. 


TCHERNIGOFF, a government of Little Russia, 
on the left bank of the Dnieper, bounded by Moghileff 
and Smolensk on the N., Orel and Kursk on the E., 
Poltava on the S., and Kieff and Minsk on the W., 
has an area of 20,233. square miles. Its surface is an 
undulating plain, 650-to 750 feet high in the north, 
and from 370 to 600 feet in the south, deeply grooved 
by ravines and the valleys of the rivers. In the north, 
“beyond the Desna,” about one-third of the area is 
under wood (which is rapidly disappearing), and 
marshes occur along the courses of the rivers ; while 
to the south of the Desna the svil is dry, sometimes 
sandy, and assumes the characters of a steppe-land as 
one proceeds sonthward. Chalk deposits prevail in 
the north, and Kocene in the south. The government 
is watered by the Dnieper (which forms its western 
boundary for 178 miles) and its tributaries the Soj 
and the Desna. The latter, which flows through 
Tchernigoff fur nearly 350 miles, is navigable, and 
timber is brought down its tributaries. Corn, linseed, 
timber, brandy, hemp, and sugar are shipped on the 
Dnieper, Soj, and Desna, and salt imported. The 
climate is much colder in the woody tracts of the north 
than in the south ; the average yearly temperature at 
vy te of Tchernigoff is 44.4° (January, 23°; July, 

a}. 


The population, which is rapidly increasing, reached 
1,996,250 in 1883. It is chiefly Little Russian (85.6 per cent.); 
Great Russians (6.1 per cent.), mostly Raskolniks, and White 
Russians (5.6 per cent.) inhabit the northern districts. 
Jews have spread rapidly since last century, and now 
number more than 45,000. There are, besides, some 20,000 
Germans as well as Greeks at Nyezhin. Agriculture is the 
principal occupation ; in the north, however, many of the 
inhabitants are engaged in the timber trade and various 
domestic industries. Cattle-breeding is carried on in the 
central districts, and there were in 1833 572,200 horses, 
515,300 cattle, and 948,000 sheep. Beet is extensively cul- 
tivated, and in 1884 2 million ewts. of beet-root were deliv- 
ered to the thirteen sugar-works within the government. 
The culture of tobacco is also increasing, upwards of 500,000 
ewts. being produced annually. Hemp is widely cultivated 
in the north, and the milder climate of the south encour- 
ages gardening. Bee-keeping is extensively carried on by 
the Raskolniks. Tar, pitch, and a large variety of wooden 
manufactures are largely produced in the forest districts, 
as also are woven fabries, felts, and leather wares. Lime- 
stone, grindstones, china-clay, and building stone are quar- 
ried. Manufactures have begun to develop rapidly of late ; 
by 1881 their yearly production reached £1,340,000 [$6,512,- 
400} (£860,000 [$4,179,600] from sugar-works and distil- 
leries), Trade is active, especially since the opening of the 
railway between Kieff and Kursk, wkich runs through 
Tchernigoff. The government is divided into fifteen dis- 
tricts, the chief towns (with populations in 1885) being 
Tchernigoff (19,000), Borzna (13,700), Glukhoff (16,450), 
Gorodnya (3550), Konotop (16,420), Kozelets (4430), Kro- 
levets (9190), Mglin (10,880), Novgorod-Syeversk (8020), 


Novozybkoff (11,920), Nyezhin (43,020), Oster (3550), Sosnitsa | 


(5650), Starodub (23,890 in 1880), and Surazh (3770). A 
number of unimportant towns (14 posads and 49 myestechki) 
possess municipal institutions. 


TCHERNIGOFF, capital of the above government, 
stands on the right bank of the Desna, nearly half a 
mile from the river, 476 miles from Moscow. Far re- 
moved from the great channels of trade, its sole 
importance is as an administrative centre. Its houses 
are rly built, and the streets are unpaved. The 
Rediiintion (19,000 in 1885, one-third being Jews) is 
almost stationary. The ruins of its fortress, and the 
old cathedrals of Preobrazhenie and Borisoglebsk, 
founded in the 11th and 12th centuries, bear witness 
» the former pporianse of the lat N amean 
graves about, and now partly explored, spea 

of the battles which caused its - A 
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Tchernigoff is known to have existed before the intro- 
duction of Christianity into Russia. In 907 it is mentioned 
in the treaty of Oleg as next to Kieff, and in the 11th cen- 
tury it became the capital of the principality of Syeversk 


/ and an important commercial city. The Mongolian invasion 


put an end toits growth. Lithuania annexed it in the 14th 


| century, but it was soon seized by Poland, which held it 


until the 17th century. The great rising in 1648 rendered 
it independent until 1654, when the Cossacks accepted the 
protectorate of the czars of Moscow. In 1686 it was defi- 
nitely annexed to Russia. 


TCHERNOMORSK, a government of Caueasia, 
Russia, consisting of a narrow strip of land between 
the main Caucasus chain and the Black Sea, formerly 
inhabited by the Adyghe mountaineers of Caucasus. 
This strip, protected by the mountains from the cold 
winds of the north, is in respect of climate one of the 
most fayored parts of the Black Sea littoral. Owing 
to extensive emigrations of its inhabitants to Turkey 
since the Russian conquest of 1864, it is very thinly 
yeopled, the population numbering but 25,980, mostly 

ussians, on an area of 2824 square miles. ‘The steep 
slopes of the Caucasus, whose summits range from 
2000 to 10,000 feet, are furrowed by narrow gorges, 
and bear a luxuriant vegetation. The wild vine—a 
relic of former gardens—grows freely in the forests, 
which are almost impassable on account of the under- 
wood and decaying trees. The moistness of the at- 
mosphere contributes to the spread of the Caucasian 
fever, which is characteristic of the littoral. Notwith- 
standing the proximity of ‘the mountains to the sea, a 
road is now being constructed along the coast,—for 
military reasons. 


Agriculture is carried on, but only in the south,—gar- 
dening and the culture of the vine and tobacco being the 
chief occupations besides fishing and hunting. Some manu- 
factures are rising up at Novorossiysk (3330 inhabitants) 
and Anapa (5350), the two principal towns, which also have 
some forcign trade. The region is a separate province 
under a military governor residing at Novorossiysk, where 
a new harbor is being constructed. 


TCHISTOPOL, a district town of Russia, in the 
government of Kazafi, 90 miles to the southeast of 
that town, on the left bank of the Kama. Before 
1781 it was a mere village (Tchistoye Pole), founded 
by runaway serfs; at present it is extending rapidly 
and becoming an industrial town, with flour-mills, 
distilleries, and a few cotton-mills. The merchants 
carry ona brisk trade in corn brought in from the 
fertile tracts of Ufa, and shipped down the Kama; 
manufactured wares are imported. The population in 
1883 was 18,200. 

TOHITA, capital of Transbaikalia, Eastern Siberia, 
stands 585 miles east of Irkutsk, on the Tchita river, 
half'a mile above its junction with the Ingoda. It 
was founded in 1851; and military considerations led 
to the selection of this very small village to be the 
capital of Transbaikalia, Steamers on the Amur and 
Shilka do not penetrate so far as the upper Ingoda; 
they usually stay at Sryetensk, 320 miles distant. But 
the military supplies sent every year from Transbai- 
kalia to the Amur region usually start from Tchita,— 
the forest-covered hills on the banks of the Ingoda 
supplying material for the construction of the barges 
(from 100 to 200 in number) on which these supplies 
are carried as soon as the melting of the snows in the 
mountains temporarily raises the water in the river to 
a sufficient height. Tchita is built of wood, with un- 
paved streets and wide open spaces. The dryness of 
the Buriat steppe close by prevents snow from accumu- 
lating to any depth, even when the cold is extreme ; 
the merchandise accordingly which is forwarded from 
Irkutsk to the Nertchinsk district is brought to Tchita 
on carts, and is there loaded on sledges for the con- 
tinuation of the journey down the frozen rivers. The 

opulation of Tehita in 1883 was 12,600. The in- 
fahitanta support themselves by agriculture, by trade 


in furs, cattle, hides, and tallow, which are bought 
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from the Buriats, and in all kind of manufactured 
wares imported from Russia and Western Siberia. 

TEA. ‘This important food auxiliary, now in daily 
use as a beverage by probably one-half of the popula- | 
tion of the world, is prepared from the leaves of one 
or more plants belonging to the natural order Tern- | 
strémiacee. The order includes the well-known orna- | 
mental genus of shrubs Cimellia, to which indeed the 
tea-plants are so closely allied that by many systematic 
writers they are included in the same genus. ‘The tea- 
plants have been cultivated in China for at least a 
thousand years. 

As is commonly the case with plants which have | 
been long under cultivation, there is much 
doubt as to specific distinctions among the 
varieties of tea. Under the name of Vhea sinensis, 
Linnzeus originally described tea as a single species; 
but with fuller knowledge of the Chinese plants he 
established two species, Thea Bohea and Thea viridis, 
and it was assumed that the furmer was the source of 
black teas, while Thea viridis was held to yield the 
green varieties. In 1843, however, Mr. Robert For- 
tune found that, although the two varieties of the 
plant exist in different parts of China, black and green 
tea are made indifferently from the leaves of the same 
plant. The tea-plant is cultivated in China as an 
evergreen shrub, which grows toa height of from 3 
to 5 feet. The stem is bushy, with numerous and 
very leafy branches; the leaves are alternate, large 
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elliptical, obtusely serrated, veined, and placed on 
short channelled foot-stalks. The calyx is small, 
smooth, and divided into five obtuse sepals. The 
flowers are white, axillary, and slightly fragrant,— 
often two or three together on separate pedicels. The 


Fi. 1.—Tea-Plant (Thea sinensis). 


corolla has from five to nine petals, cohering at the 
base. The filaments are short, numerous, and in- 
arnt the pee ad the 7 is the anthers are large 

yellow, the style tri a - 
celled and three-seeded. ohn the CRE irs 

e viridis varieties are hardier, and possess larger 
and brighter green leaves than belong to the Bohea 
variety. No strictly wild tea-plants have been dis- 
covered in China, but an indigenons tea-tree (Thea 
assamica) is found in Assam, which botanists now in- 
cline to regard as the parent species of all cultivated 
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varieties. It differs in many respects from the Chinese 
plants. The indigenous Assam tea-plant is a tree 
attaining a height of from 15 to 20 feet, growing in 
the midst of dense moist jungle and in shady sheltered 
situations. Its leaves vary considerably in size, form, 
and venation, being usually smooth, thick, and leathery, 
lanceolate, ovate lanceolate, or oblong lanceolate. They 
are variously dotted with pellucid cells containing essen- 
tial oil, and the number of such cells shown by the leaf’ 
is held to be an indication of the quantity of tea it will 
yield. ‘The leaf of the Chinese plant never exceeds 4 
inches in length, while that of the Assam tree reaches 
9 inches ha wards. The Chinese plant is hardy, 
and capable of thriving under many different conditions 
of climate and situation ; while the indigenous plant 
is tender and difficult of cultivation, requiring for its 
success a close, hot, moist, 
and equable climate. The 
characteristic venation of the 
leaf of the Chinese tea-plaut 
is delineated in Fig. 2. In 
minute structure the leaf pre- 
sents highly characteristic ap- 
pearances. The underside of 
the young leaf is densely coy- 
ered with fine one-celled thick- 
walled hairs, about 1 mm. in 
length and .015 mm. in thick- 
ness. These hairs entirely 
disappear with increasing age. 
The structure of the epider- 
mis of the under side of the 
leaf, with its contorted cells, 
is represented (X 160) in 
Fig. 3. A further charac- 
teristic feature of the cellular 
structure of the tea-leaf’ is 
the abundance, especially in 
grown leaves, of large, branch- 
ing, thick-walled, smooth 
cells (idioblasts), which, al- 
though they occur in other 
leaves, are not found in such 
as are likely to be confounded 
with or substituted for tea. 
The minute structure of the leaf in section is illus- 
trated in Fig. 4. 

The cultivated varieties of tea, being comparatively 


Fic. 2.—Tea-Leaf—full size. 


hardy, possess an adaptability to climate 
es among food plants only by the poate 
wheat. The limits of actual tea cultivation 


extend from 39° N, lat. in Japan, through the tropics, 
to Java, Australia, Natal, and Brazil in the southern 
hemisphere. The tea-plant will even live in the open 
air in the south of 


ngland, and withstand some 


Fic, 3 —Epidermis of Tea-Leaf (under side). 
x 160, 


amount of frost, when it receives sufficient snr 
heat to harden its wood. But comparatively fe 
gions are suited for practical tea-growing. 
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A rich and exuberant growth of the plants is a first 
essential of successful tea cultivation. This 
is only obtainable in warm, moist, and com- 
paratively equable climates, where rains are 
frequent and copious. ‘The climate, indeed, which 
favors tropical profusion of jungle growth—still steam- 
ing heat—is that most favorable for the cultivation of 
tea, and such climate, unfortunately, is most prejudi- 
cial to the health of Europeans. It was formerly sup- 
posed that comparatively temperate latitudes and steep 
sloping pfotind afforded the most favorable situations 
for tea-planting, and much of the disaster which at- 
tended the early stages of the tea enterprise in India 
is traceable to this erroneous conception. Tea thrives 
best in light friable soils of good depth, through which 
water percolates freely, the plant being specially impa- 
tient of marshy situations and stagnant water. Undu- 
lating well-watered tracts, where the rain escapes freely, 


Climate 
and soil. 


Fic. 4.—Section through Tea-Leaf. 


yet without washing away the soil, are the most valu- 
able for tea gardens. As a matter of fact, many of 
the Indian plantations are established on hill-sides, 
after the example of known districts in China, where 
hill slopes and odd corners are commonly occupied with 
tea-plants. ; 

According to Chinese legend, the virtues of tea 
(cha, pronounced in the Amoy dialect ¢é, 
whence the English name) were discovered 
by the mythical emperor Chinnung, 2737 
B.0., to whom all agricultural and medicinal knowl- 
edge is traced. It is doubtfully referred to in the 
book of ancient poems edited by Confucius, all of 
which are previous in date to 550 B.c. A tradition 
exists in Ching that a knowledge of tea travelled 
eastward to and in China, having been introduced 
543 A.D. by Bodhidharma, an ascetic who came from 
India on a missionary expedition, but that legend is 
also mixed with mythical and supernatural details. 
But it is quite certain, from the historical narrative of 
Lo Yu, who lived in the Tang dynasty (618-906 A.D.), 
that tea was already used as a beverage in the 6th cen- 
tury, and that during the 8th century its use had be- 
come so common that a tax was levied on its consump- 
tion in the 14th year of Tih Tsung (793). The use of 
tea in China in the middle of the 9th century is known 
from Arab sources (Reinaud, elation des Voyages, 1845, 
p- 40). From China a knowledge of tea was carried 
into Japan, and there the cultivation was established 
about the beginning of the 13th century. Seed was 
brought from China by the priest Miyoye, and planted 
first in the south island, Kiushiu, whence the cultiva- 
tion spread northwards till it reached the high limit of 
39° Nn To the south tea cultivation also spread into 
Tong-king and Cochin China, but the product in these 
regions is of inferior quality. Till well into the 19th 
century it may be said that China and Japan were the 
only two tea-producing countries, and that the product 
reached the Western markets only through the nar- 
rowest channels and under most oppressive restrictions. 
_ Inthe year 1826 the Dutch succeeded in establishing 
tea gardensin Java. Atan early period the Kast India 
Company of Great Britain, as the principal trade in- 
termediary between China and Europe, became deeply 
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interested in the question of tea cultivation in their 
Eastern possessions. In 1788 Sir Joseph Banks, at 
the request of the directors, drew up a memoir on the 
cultivation of economic plants in Bengal, in which he 
gave special prominence to tea, puinting out the re- 
gions most favorable for its cultivation. * About the 
year 1820 Mr. David Scott, one of the company’s ser- 
vants, sent to Caleutta from the district of Kuch Behar 
and Rangpur—the very district indicated by Sir Joseph 
Banks as favorable for tea-growing—certain leaves, 
with a statement that they were said to belong to the 
wild tea-plant. The leaves were submitted to Dr. 
Wallich, Government botanist at Calcutta, who pro- 
nounced them to belong to a species of Camellia, and 
no result followed on Mr. Scott’s communication. 
These very leaves ultimately came into the herbarium 
of the Linnean Society of London, and have authori- 
tatively been pronounced to belong to the indigenous 
Assam tea-plant. Dr. Wallich’s attribution of this and 
other specimens subsequently sent in to the genus Cu- 
mellia, although scientifically defensible, unfortunately 
diverted attention from the significance of the dis- 
covery. It was not till 1834 that, overcome by the in- 
sistance of Captain Francis Jenkins, who maintained 
and proved that, called by the name Camellia or not, 
the leaves belonged to a tea-plant, Dr. Wallich ad- 
mitted ‘‘ the fact of the genuine tea-plant being a na- 
tive of our territories in Upper Assam as incontro- 
vertibly proved.’’ In the meantime a committee had 
been formed by Lord William Bentinck, the governor- 
general, for the introduction of tea culture into India, 
and an official had already been sent to the tea districts 
of China to procure seed and skilled Chinese workmen 
to conduct operations in the Himalayan regions. The 
discovery and reports of Captain Jenkins led to the 
investigation of the capacities of Assam as a tea-grow- 
ing country by Lord William Bentinck’s committee. 
Evidence of the abundant existence of the indigenous 
tea-tree was obtained ; and the directors of the East 
India Company resolved to institute an experimental 
establishment in Assam for cultivating and manufac- 
turing tea, leaving the industry to be developed by 
private enterprise should its practicability be demon- 
strated. In 1836 there was sent to London 1 tb of tea 
made from indigenous leaves; in 1837 5 tb of Assam 
tea was sent; in 1838 the quantity sent was twelve 
small boxes, and ninety-five boxes reached London in 
1839. In January, 1840, the Assam Company was 
formed, and thenceforward the cultivation of tea in 
India was carried on as a private commercial under- 
taking. The tea districts of India include, in the 
order of their priority, Assam, Dehra Dun, Kumaun, 
Darjiling, Cachar, Kangra, Hazaribagh, Chittagong, 
Tarai, and the Nilgiris (Madras). 

Attempts were repeatedly made to introduce tea cult- 
ure in Ceylon, under both Dutch and British authority. 
No permanent success was attained till about 1876, 
when the disastrous effects of the coffee-leaf disease 
induced planters to give serious attention to tea, 
Since that period the tea industry has developed in 
Ceylon with marvellous rapidity, and it has every 


| prospect of taking the first rank among Singalese pro- 


ductions.. Tea-planting has also been successfully 
established in Natal. But beyond the regions above 
enumerated the industry has never taken root. It has 
been tried in the West Indies, the Southern States of 
America, Brazil, Australia and the south of Europe; 
but cheap labor is a sine gua non of success. Tea can 
be picked in China, and the British East Indies for 
two or three pence a day of wages, and it is on such 
exceedingly moderate outlay that the margin of profit 
depends. 


Tea is more or less cultivated for local consumption 
in all provinces of Chinaexcept the extreme 


north, but the regions from which itisexported Tea ar 
are embraced within the provinces in the China. 


southeast—Kwang-tung, Fuh-keen, Keang-se, 
Che-keang, Keang-su, and Gan-hwuy. Black-tea manu- 
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facture belongs to the more southerly portion of these 
regions, the green-tea country lying to the north. 


tea in China differ widely in various districts, and the teas 
retained for native use—especially the high-class faney teas 
which are neyer seen abroad, and would probably not bear 
exportation—undergo special manipulation. The teas ex- 
ported are of three principal classes—black tea, green tea, 
and brick tea. 


In cultivation, the young plants are not ready for picking, | 


till they are three years old, by which time 
Cultivation. they should be well established, throwing out 

young shoots or “ flushes” with vigor and pro- 
fusion. It is these tender shoots, with leaf-buds and ex- 
panding leaves, which alone are gathered for tea manufac- 
ture, and the younger the leaf-bud the better is the quality 
of the tea. According to Chinese statements there are four 
gatherings of leaves in the year. The first is made early 
in April, when the young leaf-buds are just unfolding, and 
these, covered below with their fine silky hairs, are 
taken for making pekoe or young hyson. The second 
gathering takes place about the beginning of May, another 
in July, and the fourth in August and September, On each 
succeeding occasion the product is less fragrant and valu- 
able, and the final gathering is said to consist of large 
leaves of little value. These statements do not, however, 
accord with Indian experience. 

The following brief outline of the Chinese tea-making 
processes is given by Mr. Ball (Cultivation and Manufacture 
of Tea): 

“The leaves of black tea are exposed to the sun and air on 

circular trays and treated as hay, during which 
Black tea, an incipient saccharine fermentation is supposed 
to take place in conjunction with a volatile oil. 
Various modifications of flavor are thus produced by the man- 
agement of this fermentation; a lossof tannin takes place by the 
conversion of part of the tannic acid intosugar. During this 
change the leaves become flaccid, and slightly tinged or spotted 
with red or brown coloring matter, and give out a peculiar odor, 
approximating to, or, as some think, identical with, the odor of 
tea. A certain change in this odor is carefully watched by the 
workmen, this being an indication that the roasting must not be 
delayed. It is not necessary to wait till the leaves are spotted 
with red. They are then roasted in an iron vessel, and after- 
wards rolled with the hands, to express their juices. ‘The roast- 
ing and rolling are repeated so long as any juices can be ex- 
pressed from the leaves in the act of rolling. Finally, they are 
dried in sieves placed over a charcoal fire in drying tubes, dur- 
ing which the leaves are occasionally taken from the fire, and 
turned until completely dried. It is te this last stage of the pro- 
cess that the leaves turn black, though this change of color is 
mainly due to the process of manipulation previously to roasting, 
and not to the action of heat.” 

“ The leaves of green tea are roasted also in an iron vessel, but 
as soon as gathered, without any previous manipu- 
lation, all heating or fermentation of the leaves 
being studiously avoided; they are then 
rolled as black tea, and finally dried in the same vessel 
in which they have been roasted, by constantly stirring 
and moving them about. They are also fanned to hasten 
evaporation, and the drying and formation of the peculiar 
characteristic color of this tea, which it gradually acquires 
= rege process, and which resembles the bloom on some 

ruits. 

The color of genuine green tea is entirely due to 
the rapid drying of the fresh leaves, which prevents 
the chlorophyll from undergoing any alteration. The 
green tea sent out of China is almost invariably 
faced or glazed with artificial coloring matter, prin- 
cipally with a powdered mixture of gypsum and Prus- 
sian blue, ; 

The names distinguishing commercial qualities of 

tea are almost entirely of Chinese origin. 
Commercial In general they indicate a gradation of 
varieties. qualities from the fine and delicate pro- 

duct of the young leaf-bud up to the hard 
and woody expanded and partly-grown leaf. The 
following list represents the ordinary series of quali- 
ties, beginning with the finest: 

Black Tea.—Flowery pekoe, orange pekoe, pekoe, 
gi ne ha souchong, congou, bohea. 

reen Tea.—Guupowder, imperial, hyson 
hyson skin, caper. ¢ EE ne RT OE rare 

Of these names, pekoe is derived from pak-ho (white 
hairs), the pekoes showing the fine downy tips of the young 
buds; souchong is from siaou-chung, little plant or sort; 
congou (kung-fu), labor; bohea (wu-i), the mountains in 
Fuh-keen, the centre of the black tea country ; and hyson 
(yii-tsien), before the rains, or tu-chun, flourishing spring. 
Many other names occur in the trade denoting teas of 
special qualities or districts, such as oolong (black dragon) 
and twankay, from the district of that name in the proy- 
ince of Keang-su. Scented teas also form a special class 
of Chinese produce, In scenting the finished tea, either 
black or green is intimately intermixed with odoriferous 


Green tea. 


The. 
methods employed in cultivating the plants and in making | 


| taken, which would be classed as bohea, but that is 
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flowers and left in a heap till the tea is fully impregnated 
with the odor, when the two substances are separated by 
sifting, and the tea so scented is immediately packed and 
excluded from the air. 

Brick tea is the special form in which tea is prepared for 
use throughout the vast tracts of Central Asia, 
It is made principally from broken leaves, 
stalks, and fragments of large leaves, com- 
pressed into blocks of various sizes.. The bricks are of 
various degrees of compression, some being lightly squeezed 
into a loose mass and sewed up in cowhide bags, while 
others form compact resonant cakes, in which all trace of 
the original leaf structure is lost, with gilt characters im- 
pressed in their surface. Brick tea is much in demand 
over an area greater than the whole of Europe, and by 
many tribes it is stewed with milk, salt, and butter or other 
fat and eaten as a vegetable. The Russian factors estab- 
lished in Hoo-pih prepare two sizes of brick tea, which they 
send off in great quantities through the Kalgan Gate of the 
Great Wall. 

Under European supervision the cultivation and especi- 
ally the manufacture of tea have in India under- 
gone remarkable improvements. Indeed, the Tea indus- 
traditional and empirical teaching and pro- tryin India. 
cesses of China proved a, most serious stum- 
bling block to the progress of the tea industry under 
Western auspices. The tea-plants now cultivated in India 
are of three principal classes—the indigenous Assam, the 
Chinese, and a hybrid between the two. By much cross- 
ing and intermixture the gradations from one extreme 
to the other are almost imperceptible. The best qualities 
of black teas are made from indigenous and high-class 
hybrid plants, but these are comparatively tender and 
require a close humid climate. The hardiness of the Chi- 
nese plants is their most important character, for, favorably 
situated, the Assam plant gives a larger yield of delicate 
young leaf during the season than any other. 

In favorable circumstances the tea-plant “ flushes” or 
sends forth a fresh crop of tender young shoots 
from twenty to twenty-five times in the course Picking. 
of its growing and picking season of about nine 
months. The average annual yield per plant is very vari- 
able, but may be stated at about one-fifth of a tb of finished 
tea; and, as each acre of a garden holds 1500 to 1600 mature 
plants, the yield per acre may be from 300 to 350 tb per 
annum. The diagram (Fig. 5) from Col. Money’s valuable 
practical treatise on the Cultivation and Manufacture of Tea 
illustrates the method in which a flush or shoot is picked, 
and the portions which go to make special classes of tea. 
The lines in the diagram show the points at which the 
shoot may be picked, and it is important that the lowest 
leaf taken should be so nipped off as to leave the bud in its 
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Fic. 5.—Mode of Picking Tea. 


axil uninjured on the branch, as from it the next fi 
then develop. The three leaves at the growing po’ 
c) yield pekoe, and the whole shoot down to and i 

f zives pekoe souchong. In the order of their age, 
dividual leaves manufacture into a flowery pekoe, b 
pekoe, ¢ pekoe, d pekoe souchong, e souchong, and f 
Were the flush further developed another leaf 


quality recognized by Indian growers. It is not, hoy 
the practice to pick or treat leaves se j 
flnsh being manipulated together, and the tea 
ated into qualities by sifting after the m 
cesses have been completed. 
The manufacture of black tea is found tobe 
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simple matter. Many of the processes employed by the Chi- 
nese are quite superfluous, and several of 
the manual operations which bulk largely in 
the Chinese manufacture, it is found, can with 
advantage be supplanted by mechanical agency. 
The whole object of the black-tea manufacture is to fer- 
ment, roll, and dry the leaf, and for that purpose the leaves 
undergo (1) withering, (2) rolling, (3) fermenting, and (4) 
firing or dholing. Between the fermenting and the firing 
operations it is desirable to expose the leaves to the direct 
sunlight for an hour or thereby. This cannot always be 
done, as it is impossible to keep the fermented leaves after 
they have attained their proper state; nevertheless, the 
best result is always attained in bright weather, when it is 
possible to expose the fermented leaves to the sun, 

The fresh leaves from the garden, as they are brought in 
to the factory, are withered by being spread evenly over 
square wicker-work trays—leaf challanies— thickly or 
thinly as the weather is hot or cool. Thus they are left 
exposed to the air till they become quite soft and flaccid, 
folding together when pressed in the hand into a clammy 
mass without crackling or rebound. In cloudy or rainy 
weather it becomes necessary to wither by machine, acting 
on the leaves with artificially dried and heated air. With- 
ering is a preliminary to rolling, in which the flaccid and 
velvety leaves are kneaded, twisted, and rolled back and 
forward over a table till the whole comes into a mashy con- 
dition by the exudation of juice. While in Chinese tea- 
making that juice is squeezed out of the leaves, in India it 
is most carefully lapped up and absorbed in the spongy 


Manufac- 
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mass. In hand-rolling as much ascan be worked between | 


two hands is operated on, and passed from man to man 
along the table till fully worked, when it is made up into a 
compressed ball and so put aside for fermenting. This pro- 
cess is the distinguishing feature of black-tea making, and 
on its sufficient accomplishment depends much of the char- 
acter and quality of the tea made. The progress of the fer- 
mentation must be carefully watched, and at the point 
when by the color it is known to be sufficiently advanced 
the tea is in favorable weather sunned by exposure, thinly 
spread out to the sunlight, for about an hour. It is imme- 
diately thereafter fired, either by the fumes of burning 
charcoal or by a current of dried and heated air from one of 
the numerous machines nowin use. With this single firing 
the process is completed, and the tea so finished is sifted by 
machinery into commercial qualities according to the size 
of the leaf. 

For the entire range of manufacturing operations numer- 
ous forms of machinery and mechanical devices have been 
adapted and introduced in Indian gardens, so that, apart 
from picking the leaves, tea making has become practically 
a factory industry. 

The manufacture of green tea is comparatively little pros- 

Berccn. toa. ecuted in India. In Europe the demand has 

* greatly fallen away, and though the consump- 

tion is considerable in the United States, the supply is prin- 

cipally drawn from Japan, where its preparation is exten- 


sively practiced. The manufacture as carried on in the | 


Northwestern Provinces resolves itself into a rapid rolling 
and drying of the leaf. Without permitting the leaves to 
wither after gathering, they are, if free from moisture, at 
once by exposure to a brisk heat sweated and softened for 
rolling. They are then without delay rolled as in black- 
tea manufacture, next spread out in the sun till they take 
a blackish tinge, then again rolled, and this rolling and ex- 

ure may be repeated yet a third time. When the roll- 
ng is completed the tea is placed in a highly heated pan, 
| in which it is stirred about briskly till the whole mass be- 


comes too hot to be worked by hand. Then it is tightly 
ked in a strong canvas bag, in which it is beaten by a 
cavy flat stick to consolidate it, and in this condition left 
for a night. Next day it is fired off in a pan, beginning with 
a high heat, which is gradually reduced during the nine 
hours or thereby of the operation, an incessant stirring 
and tossing being kept up the whole time. During this fir- 


ing off the green color of the tea is developed ; and Indian 
n tea never owes any of its color to “ facing” with for- 
substances. 

The qualities of a sample of tea and its commercial value 
7 ean only with accuracy be determined by actual 
ee infusion and trial by a skilled tea-taster. Cer- 
of tea. tain general and external appearances which 
Ld indicate the class of a tea are obvious enough ; 
but, although a pekoe may be readily distinguished from 
a souchong, the souchong of certain planters or districts 

be more valuable than other pekoes. While it is im- 

ble to define the conditions which determined the 

reial value of an ordinary black tea, Col. Money 

down the following rules: the darker the liquor the 

the tea, and the nearer the approach of the infused 
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leaf to a uniform salmony brown the purer the flavor, 
| Black tea of good quality should in infusion yield a clear 
bright brown liquor emitting a subdued fragrance, and 
in taste it should be mild, bland, and sweetish, with an 
agreeable astringency. Green tea yields a light-colored 
liquor of high fragrance, but thin, sharp, and somewhat 
rasping in taste as compared with black tea. 

The chemical components of tea leaves are essential oil, 
theine, tannin, boheie acid, quercetin, querci- 
tannic acid, gallic acid, oxalic acid, gum, chlo- 
rophyll, resin, wax, albuminoids, coloring 
matters, cellulose, and mineralash. Of these the first three 
—essential oil, theine, and tannin—are of importance in 
the infused beverage. The essential oil, on which the flavor 
| of the tea depends, is present to the extent of from 0.6 to 1 

per cent. Theine (CsHioN4Oz) is an alkaloid identical with 
the caffeine obtained from coffee, and it is remarkable that 
| the same substance is yielded by the maté or Paraguayan 
tea and the guarana of South America, and by the kola nut 
_of Central Africa. The theobromine of cocoa is also closely 
| allied to theine, and the characteristic components of the 
| extract of meat similarly show certain points of contact 
with these stimulant bodies. To the taunin of tea infusions 
|is due what is known as the strength of the tea. Prof. 
| Dittmar has recently examined a number of China and 
| Indian teas in regard to the proportions of theine and tan- 

nin in thelr infusions and to the dependence of these pro- 
| portions on the time of infusion. The general result was 
that Chinese tea yields more theine and less tannin than 
Indian tea, and that in both cases 10 minutes’ infusion ex- 
tracts practically all the theine. Longerinfusion adds only 
to the tannin that passes into the solution, and as excess of 
tannin impedes digestion, prolonged infusion is hurtful and 
ought to be avoided. 
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The quantitative composition of tea is of course subject 
to great variation. The analyses by Mulder given in the 
_ above table furnish a general idea of the proportion of con- 
stituents. 

A series of investigations into a large number of teas has 
been carried out by Mr. G. W. Wigner (Pharm. Jour., 3d 
‘series, vi. 261, 281, 402). In tea as imported he found large 
proportions of moisture which could be expelled on expos- 
ure to a temperature of 212° F. In a range of thirty-five 
samples the average moisture was equal to 7.67 per cent., 
the lowest—in a Chinese young hyson—being 4.84, while in 
several congous it exceeded 10 per cent. The ash in sixty- 
seven specimens of ordinary and special (undried) teas he 
found to average 5.78 per cent., the maximum being 7.02 
and the minimum 5.17; and of that ash 54.50 per cent. was 
soluble in water. The proportion of extractive substances 
in twenty-four teas varied from 26.15 in a congou to 44,85 
in Moyune young hyson. The total average nitrogen from 
sixty green teas, slightly faced, was 3.76, from sixty black 
teas 3.26, from six Assam teas 3.64, and from exhausted 
; leaves 3.80 per cent. 

So long as the Western world remained almost exclusively 
dependent on China for its tea supply, adulter- 
ation was rampant and multiform in the trade. Pah nh 
Especially among green and fancy teas there 4 
was scarcely such a thing as an unsophisticated sample to 
be obtained. The Chinese were also expert in fabricating 
an artificial gunpowder—appropriately known as “lie tea,” 
—which consisted of the sweepings of tea warehouses art- 
fully made up with a paste of rice water. Paddy husks 
and many kinds of leaves faced with China clay, soapstone, 
catechu, and black lead also found their way abundantly 
into tea. On the European side, exhausted leaves were 
again dried, impregnated with, catechu and gum, and faced 
up to do duty as fresh tea, and the leaves of numerous 


1 The theine is certainly understated; more recent observers 
obtain from 1.8 to 3 per cent., and occasionally more. 
2 The mineral salts (ash) part] these totals 
, amounted to 5.56 and 5.24 respectively. 
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plants—sloe-thorn, hawthorn, willow, beech, plane, Epilo- 
bium angustifolinm, etc.—were freely-worked up as tea. 
Adulterated tea is now, however, comparatively rare, largely 
owing to the watchfuluess of the customs authorities. 
Moreover, as it is nearly as cheap to make tea from the 
leaves of the tea-plant as from those of any other herb, there 

is not much incentive to substitute the false for the real. 
Ata very early period in the European history of tea the 
probable effects of its use on the health and 
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impression than of ascertained scientific reality. Its vir- 
tues have nowhere been better summarized than by the 
earliest Chinese writer on the subject, the above-mentioned 
Lo Yu, who says, “It tempers the spirits and harmonizes 
the mind, dispels lassitude and relieves fatigue, awakens 
thought and prevents drowsiness, lightens or refreshes the 
body, and clears the perceptive faculties.” The gentle ex- 
hilaration which accompanies the moderate use of tea is 
not followed by the depression which succeeds the use of 
alcoholic stimuli. Experience has proved that it sustains 
the frame under severe muscular or mental exercise with- 


Moraland morals of the population attracted jealous at- 
physiologi- tention, and a great deal was written, mostly 
cal effects. jn a hostile sense, on the subject. In 1678 we 


find Mr. Henry Savile writing to his uncle, Mr. 

Secretary Coventry, in sharp reproof of certain friends of 
his “ who called for tea instead of pipes and bottles after 
dinner,—a base unworthy Indian practice, which I must 
ever admire your most Christian family for not admitting.” 
And he adds, with an audible sigh, “the truth is all nations 
are growing so wicked as to have some of these filthy cus- 
toms!” Some of the writers, however, although resolute 
for its banishment from the caddy, were willing to give it 
a place in the medicinechest. ‘ Among many other novel- 
ties,” says a medical writer in 1722, “there is one which 
seems to be particularly the cause of the hypochondriac 
disorders, and is generally known by the name of thea, or 
tea. It is a drug which of late years has very much insinu- 
ated itself, as well into our diet as regales and ‘entertain- 
ments, though its occupation is not less destructive to the 
animal economy than opium, or some other drugs which we 
have at present learned to avoid.” Dr. Lettsom was the 
first medical writer who gave the public a reasonable and 
scientific account of the plant; but even he let the fear of 
its abuse run away with his judgment, asserting that “the | 
first rise of this pernicious custom [that of drinking spirits 
to excess] is often owing to the weakness and debility of 
the system brought on by the daily habit of drinking tea; 
the trembling hand seeks a temporary relief in some cor- 
dial, in order to refresh and excite again the enfeebled sys- 
tem, whereby such persons almost necessarily fall into a 
habit of intemperance.”? Jonas Hanway (Essay on Tea, 
1756) was among its most vigorous assailants. ‘‘ Men,” he 
says, “seem to have lost their stature and comeliness, and 
women their beauty. .... What Shakespeare ascribes to 
the concealment of love is in this age more frequently oc- 
casioned by the use of tea.” To these complaints echoes 
were not wanting, but after a while the tea-drinkers had it 
all theirown way. In the meantime, however, tea was not 
without its apologists. To say nothing of our own familiar 
poets and essayists, its praises have been sung by Herrichen 
and by Francius in Greek verses, by Pechlin in Latin epi- 
grams, by Pierre Petit in a Latin poem of five hundred 
lines, and by a German versifier, who celebrates, in a fashion 
of his own, its “burial and happy resurrection’ Huet, 
bishop of Avranches, has also paid his graceful tribute* to 
a stimulant to which, probably, no scholar was ever more 
indebted, and which he continued to enjoy at the age of 
ninety. Dr. Johnson draws his own portraitas “a hardened 
and shameless tea-drinker, who for twenty years diluted 
his meals with only the infusion of this fascinating plant; 
whose kettle had scarcely time to cool; who with tea 
amused the evening, with tea solaced the midnight, and 
with tea welcomed the morning.’ 
Authorities are not yet by any means agreed as to the 
exact physiological influence and value of tea. The very 
striking fact that theine is precisely the characteristic con- 
stituent of coffee, maté, guarana and the kola nut, all sub- 
Stances eagerly sought after in different quarters of the 
globe, serves to show that the alkaloid satisfies some crav- 
ing of the human system, although what its effect is has 
not yet been certainly determined. The quantity of theine 
consumed even by the most hardened tea-drinker is ex- 
ceedingly minute, and there are not wanting authorities 
who assert that it is practically inert, an assertion surely 
contradicted by the general instinet of the race. What is 
indisputable about tea drinking is that it forms an agree- 
able means of imbibing the proportion of water necessary 
in human nutrition, which, being taken hot, communicates 
to the system a diffused warm glow. Further, as used by 
Western communities, it is a medium of taking, in the form 
of sugar and cream, no inconsiderable amount of real nutri- ; 
ment. The other effects of tea are more a matter of general | 


j 
1 An Essay on the Nature, Use and Abuse of Tea, 14, 15. 
; Letisom, Natural History of the Tea- Tees iB. ipl 
ce Begriibniss un lickliche Wie: 
4 In the verses beginning— * neeroeivntetnnd OE 
“TI, puer, i, Theam confestim in pocula misce : 
Urget non solitus lumina nostra sopor ; 
Mens stupet; obtuse languent in eorpore vires: 
cate Pcie iim abe novum,”—~* 
d ue’ mmentarius de rebus ad ewm pertinentibus 
& Literary Magazine, vol. {i., No. 13 (1757). aes 


| quantity imported in 1678 was 4713 tb, a quantity 


“| have you to send us yearly five or six cam 


out causing subsequent exhaustion and collapse. Tea is 
frequently found to be beneficial to sufferers from nervous 
headache, and it counteracts to some extent the effects of 
alcohol and of opiates. Taken in excess it produces cerebral 
excitement, sleeplessness and general neryous irritability. 
The tannin contained in its infusions also interferes with 
the flow of the saliva, diminishes the digestive activity of 
the stomach, and impedes the action of the bowels. In this 
view the large quantity of strong tea used by the poor— 


|and especially by the sedentary poor,—while serving to 
blunt the keen tooth of hunger, must work incalculable 


hayoe with the digestive and nervous systems of the con- 
summers. 

It is a remarkable fact that no mention of tea is made by 
Marco Polo, and that no knowledge of the sub- 


stance appears to have reached Europe till Commerce 
after the establishment of intercourse between . —_ 


Portugal and China in 1517. The Portuguese, 
however, did little towards the introduction of 
the herb into Europe, and it was not till the Dutch estab- 
lished themselves at Bantam early in the 17th century that 
these adventurers learned from the Chinese the habit of 


tea drinking and brought it to Europe. 


The earliest mention of tea by an Englishman is probably 
that contained in a letter from Mr. Wickham, an agent of 
the East India Company, written from Firando in Japan, 
on the 27th June, 1615, to Mr. Eaton, another officer of the 
company, resident at Macao, and asking for “a pot of the 
best sort of chaw.” How the commission was executed does 
not appear, but in Mr. Eaton’s subsequent accounts of ex- 
penditure occurs this item—‘three silver porringers to 
drink chaw in.” 

It was not till the middle of the century that the Eng- 
lish began to use tea, and they also received their supplies 
from Java till in 1686 they were driven out of the island 
by the Dutch. At first the price of tea in England ranged 
from £6 to £10 [$29.16 to $48.60] per bh. In the Mereurius 
Politicus, No. 435, of September, 1658, the following adver- 
tisement occurs: “ That excellent and by all Physitians ap- 
proved China Drink called by the Chineans Teha, by other 
nations Tay, alias Tee, is sold at the Sultaness Head, a - 
cophee-house in Sweetings Rents, by the Royal Exchange, 
London.” Thomas Garway, the first English tea dealer, 
and founder of the well-known coffee-house, ‘ Garraway’s,” 
in a curious broadsheet, An Exact Description of the Growth, 
Quality, and Virtues of the Leaf Tea, issued in 1659 or 1660, 
writes, “in respect of its scarceness and dearness, it hath 
been only used as a regalia in high treatments and enter- 
tainments, and presents made thereof to princes 
grandees.” In that year he purchased a quantit 
rare and much-prized commodity, and offered it 
lic, in the leaf, at fixed prices varying from 
[$3.64 to $12.15] the tbh, according to queen an 
infusion, “made according to the direction 
knowing merchants and travellers into those 
tries.” In 1660an Act of the first parliament of 
tion imposed a tax on “every gallon of choe 
and tea, made ons sold, = en the m: 
eightpence [16} ¢.]” (12 Car. II. ©. 23). 

Pepys’s dha sete. mention of the facet that 0 
September, 1660, “ I did send for a cup of tee, a 
of which I never had drunk before,” proves the nov 
tea in England at that date. In 1664 we find that the E: 
India Company presented the king with 2 th and 2 oz. 0 
“thea,” which cost 40s. [$9.72] per tb, and two years afte 

wards with another parcel containing 22% tb, for'w 
directors paid 50s. [$12.15] per th. Both parcels ap, 
have been purchased on the Continent. Not un 
the Company recorded to have taken any steps for t 
portation of tea. The order then given to their age 
for “teas of the best kind to the amount of 100 
But their instructions were considerably exceeded, 


’ 


seems to have glutted the market for several ye 
annals of the Company record that, in Februa 
directors wrote thus to Madras: “In regard th 

to be a commodity here, and we have oe 
presents therein to our great friends at 
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best and freshest thea.” Until the Revolution no duty was 
laid on tea other than that levied on the infusion as sold in 
the coffee-houses. By 1 William and Mary ec. 6, a duty of 
5s. [$1.214] per tb and 5 per cent. on the value was imposed, 
For several years the quantities imported were very small, 
and consisted exclusively of the finer sorts. The first di- 
rect purchase in China was made at Amoy, the teas pre- 
viously obtained by the Company’s factors having been 
cere in Madras and Surat, whither it was brought by 
hinese junks after the expulsion of the British from Java. 
During the closing years of the century the amount brought 
over seems to have been, on the average, about 20,000 th a 
year. The instructions of 1700 directed the supercargoes 
to send home 300 tubs of the finer green teas and 80 tubs of 
bohea. In 1703 orders were given for ‘75,000 tb. Singlo 
(green), 10,000 tb imperial, and 20,000 tb bohea.” The aver- 
age price of tea at this period was 16s. [$3.89] per Ib. 
During the 100 years from 1710 to 1810 the aggregate sale 
of tea by the East India Company amounted to 750,219,016 
tb, worth £129,804,595 ($630,850,331.70], of which 116,470,675 
tb was re-exported. The duties during that century (except- 


ing a period of eleven years, 1784-95, when they were only | 


12} per cent.) were excessive, amounting to about 200 per 
cent. on the value of common teas. The results of so enor- 


mous a tax were the creation of a gigantic smuggling trade, _in 1871, and 15 in 1872), the habit of tea drinking does not 


extensive adulteration of imported teas, and much fabrica- | 


tion of counterfeit tea within the country. Probably the 
duty-paid tea did not represent more than half what was con- 
sumed under the name of tea. The following table exhibits 
the principal facts connected with the trade during the 
cole of the Company’s monopoly, which terminated on the 

of April, 1834, when the trade was thrown open to all, 
the prices quoted being those of good qualities in the Com- 
pany’s warehouse or in bond: 


Home 
Average Price per fb. Rates of Duty. Consump- 
tion. th, 
1728/[32/6 (duty ineluded)].../4/ per th, and £13, 18/744 
per cent 1,493,626 
1760 aneaiene 1/ per tb, an 18/744 
per cent 8,860'976 
1782/5/ congou ; 9/10 hyson,..|1/14 per th, and £56, 15/10 
DEE CON bun scssacsiveessies.|) 6,202,957 
et o cone” seh tat 4,741 52 
/10 congou; 8/3 hyson.}£12, POF CONE icse.c000 10,150,700 
atc 4/3 congou; 6,9 hyson..)  ———eseeaeee 14,800,932 
1786|4/6 congou; 7/lhyson..} ese seene 15,851,747 | 
1795/39 congou ; 64 hyson...|£20 per Cent... 21,342,845 
1801|3/5 congou ; 5/6 hyson...|£50 per cent., £20 under 
~ ee act cr S45 sod 28,730,150 
1821/3/ congou ; 5/4 hyson..../£100 and £96 per cent...| 26,754,537 
1833/2/644 congou;4/2hyson} =k. ease 31,829,620 


The progressive increase in the consumption of tea in the 
United Kingdom during 50 years from 1836 till 1886 is in- 


nN 
aa) 


wctively shown in the accompanying diagram constructed 

srs. J. C. Sillar & Co., of London. The dotted line 
$s the average monthly consumption in each year; 
ations in price of sound congou are traced by 
k line ; the years in which reduced customs 
‘came into operation are indicated along the base. 
m 1860 onwards the amount of Indian tea entered for 
ie cons! n is shown in monthly average by a black 
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|column. This column brings out the remarkable fact that 
| the Indian tea consumed in the United Kingdom in a year 
| now exceeds the total consumption of all kinds in 1860, 
| and is more than double the whole quantity used fifty years 
ago. 
The following table shows the growth of the British tea 
trade tor five years ending 1885: 


India. | Ceylon.) China. Bong: Total Home 


ong. | Imports. oon mun 


1881]45,434,130]  171,676/151,749,592/10,445,758 209,801,622 160,225,911 
1882|58,576,690] 507,081 |142,706,457|10,820, 915 210,663,133' 165,069,339 
1883]59, 252,435] 2,005,510|145,249, 136) 10,863,695 222'262'431 170,828,431 
1884] 63,208,309] 2,210,983 |134,297,091| 9,411,477 213.877,759|175,090,875 
1885) 63,794,025|4,242,244/131,234,354| 8,353,829 212,143,820 182,443,215 


The consumption of tea in the United Kingdom per head 
was in 1840 1.22 tb, which increased in 1850 to 1.86 tb; in 
1860 it reached 2.67 tb, in 1870 3.81 th, in 1880 4.06 tb, and 
now (1887) it is about 5 tb. 

Next to the United Kingdom, the greatest tea-importing 
nation is the United States. Notwithstanding that tea has 
from 1873 been duty free (duty 25 cents per th in 1870, 17.72 


grow in America as it is found to do in the British Isles, as 


Year ending tb entered for 


pies MESON a 


|_| 
Le ie 
d_| | Vi 


80th June. Consumption, |Per Head. 
1870 40,812,189 1.06 
1871 46,972,788 1.19 
1872 34,224,494 0.84 
1873 106,423,570 2.55 
1875 64,708,079 1.47 
1880 72,159,266 1.44 
1881 81,949,796 1.59 
1882 79,030,854 1.50 
1883 70,771,225 1.31 
1884 65,774,234 1.18 
1885 69,820,172 ee 


is shown by the accompanying table. Of the 72,104,956 th 
of tea imported into the United States in the year ended 
June, 1885, 35,895,835 tb was Chinese, 32,156,032 came from 
Japan, and 3,540,148 tb came from England. Nearly 6,000,- 
000 tb was re-exported, principally to Canada. 

Next to the English, the Dutch are the greatest con- 
sumers of tea outside of China; and the only other consid- 
erable tea-using nation is Russia. The following table gives 
the amount of tea imported in the year 1884 by the prin- 
cipal tea-drinking countries: 


 serbeueslpemiesbcilcesites Saw ve a 


Holland) .covessss.shaeescey 8,900,000. =a" 01 se 
Denmark .........s000 820,000‘= .04 “ 
New South Wales...... 8,437,981 “= 9.15 . 
"Victoria .. secs sescssases 11,004,200. == 11.09 % 
South Australia ........ 2,229,993 “= 7.00 ws 
Queensland ......-...000 2,757,277 “= 8.75 & 
Cape of Good Hope... 1,295,942 “= 5.00 iat 
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By this table the Australian colonists come out as the most 
inveterate tea-drinkers in the world. The quantity re- 
ceived by Holland in 1884 was 2,250,000 tb less than the 
imports of 1883, but the average of recent times has been 
4,500,000 tb, 

The quantity consumed in China has been estimated as 
high as 2000 millions of pounds annually, being at the rate 
of a little more than 5 tb per head of the population ; and, 
considering the tea-drinking habits of the people, the esti- 
mate is by no means extravagant. In this light it may be 
safe to aflirm that the amount of tea used yearly through- 
out the world reaches the gigantic total of 2500 millions of 
pounds, 


Bibliography.—The literature of tea is very copious but much 
scattered. The following works may be named: Bontekoe, Trac- 
tat van het excellenste Kruyd Thee, The Hague, 1679; Sylvestre Du- 
four, Traités Nowveaus et Curieux du Café, du Thé, et du Chocolat, 24 
ed., Lyons, 1688 (translation of Ist edition by John Chamberlayne, 
London, 1685; translations also in een and Latin); J. G. 
Houssaye, Monographie du Thé, Paris, 1843; Robert Fortune, Three 
Years’ Wanderings in China, London, 1847; Id., A Journey to the 
Tea Countries of China, London, 1852; S. Ball, Tea Cultivation in 
China, London, 1818; J.J.L. L. Jacobson, Handboek voor de Kul- 
tuur en Fabrikatie van Thee, 3 vols., 1843; 8. A. Schwarzko f, Die 
narkotischen Genussmitieli. Der Thee, Halle, 1881: Lieut.-Col. E. 
Money, Cultivation and Manufacture of Tea, 3d ed., London, 1878; 
Bad, 4 Deas, Young Tea Planter’s Companion, London, 1886. See 
also parliamentary papers and official publications of Indian 
Government; Jowr. Roy. Asiatic Soc. ; Jowr. Agri. and Horti. Soc. of 
India; Soc. of Arts Journ., ete. (J. PA.) 


TEAK! may justly be called the most valuable of 
all known timbers. For use in tropical countries it 
has no equal, and for certain purposes it is preferable 
to other woods in temperate climates also. Its price 


. 


Teak (Tectona grandis). 


is higher than that of any other timber, 
any.” Great efforts have been made 


to find substi- 
1 The Sanskrit name of teak is saka, , 
8 ap ota hey for saka, and it is certain that in 


sn known and used largely for considerably 
more than 2000 years. In Persia teak was i nearly 2000 rtd 
ago, and the town of Siraf on the Persian Gulf was entirely built 
of it. Saj isthe name in Arabic and Persian; and in Hindi. 
Mahratti, and the other modern languages derived from Sanskrit 
tenes ested gag snczaan,_ Jn the Dravidian ianguages the 
s is uguese, ado: Ss, cal 
whence the tntish name. pting this, catled it teke, teca, 
e rate in the London market since 1860 has fluetuated 
tween £10 and £15 [$48.50 and $72.90] per load of 50 cubic feet. ag 


except mahog- 
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tutes, but no timber has been brought to market 
in sufficient quantities combining the many valuable 
qualities which teak possesses. 

“The first good figure and description of the tree was 
given by Rheede.* The younger Linnezeus called it 
Tectona grandis, Itisa poe deciduous tree, of the 
natural order Verbenacece, with a tall straight stem, a 
spreading crown, the branchlets four-sided, with large 
quadrangular pith. It is a native of the two Indian 
yeninsulas, and is also found in the Philippine Islands, 
Java, and other islands of the Malay Archipelago. 
In India proper its northern limit is 24° 40’ on the 
west side of the Aravalli Hills, and in the centre near 
Jhansi, in 25° 30’ N. Jat. In Burmah it extends to 
the Mogoung district, in lat. 25° 10’. In Bengal or 
Assam it is not indigenous, but plantations have been 
formed in Assam as far as the 27th parallel. In the 
Punjab it is grown in gardens to the 32d, 

Teak requires a tropical climate, and the most im- 

ortant forests are found in the moister districts of 

ndia, where during the summer months heavy rains 
are brought by the southwest monsoon, the winter 
months being rainless. In the interior of the Indian 
peninsula, where the mean annual rainfall is less than 
30 inches, no teak is found, and it thrives best with a 
mean annual fall of more than 50 inches. The mean 
annual temperature which suits it best lies between 75° 
and 81° Fahr. Near the coast the tree is absent, and 
the most valuable forests are on low hills up to 3000 
feet. It grows on a great variety of soils, but 
there is one indispensable condition—perfect 
drainage ora dry subsoil. On level ground, with 
deep alluvial soil, teak does not often form regu- 
larly shaped stems, probably because the sub-soil 
drainage is imperfect. ; 

During the dry season the tree is leafless; 
in hot localities the leaves fall in January, but 
in moist places the tree remains green till March. 
At the end of the dry season, when the first 
monsoon rains fall, the fresh foliage comes out. 
The leaves, which stand opposite, are from 1 to 2 
feet in length and from 6 to 12 inches in breadth. 
On coppice shoots the leaves are much larger, 
and not rarely from 2 to 3 feet long. In shape 
they somewhat resemble those of the tobacco 
plant, but their substance is hard and the sur- 
ace rough. The small white flowers are very 
numerous, on large erect cross-branched pani- 
cles, which terminate the branches. e€ 
appear during the rains, generally in July an 
August, and the seed ripens in January and 
February. On the east side of the Indian pen- 
insula, the teak flowers during the rains in 
October and November. In Java the forests 
are leafless in September, while during March 
and April, after the rains have comm ' 
they are clothed with foliage and the flowers 
open. During the rainy season the tree is 
readily recognized at a considerable distance by 
the whitish flower panicles, which overtop the 

reen foliage, and during the dry season the 
eathery seed-bearing panicles distinguish it from 
all other trees. The small oily seeds are enclosed 
in a hard bony 1-4 celled nut, which is sur- 
rounded by a thick covering, consisting of 
felt of matted hairs. ‘The fruit is é 
the enlarged membranous calyx, in ap 
like an irregular plaited or crumpled bladder. — 
seeds freely every year, but its spread by means 
sown seed is impeded by the forest fires of the 
season, which in India generally occur in Mare 
April, after the seeds have ripened and h 
fallen. Of the seeds which escape, nut 
washed down the hills by the first. heavy ra 
monsoon. These collect in the valleys, and 
that groups of seedlings and young trees 


8’ Hortus Malabaricus, vol. iv. tab. 27, 
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found. A portion of the seed remains on the tree; | 
this falls gradually after the rains have commenced, 
and thus escapes the fires of the hot season. ‘The ger- | 
mination of the seed is slow and uncertain; a large 
amount of moisture is needed to saturate the spongy 
covering; many seeds do not germinate until the sec- 
ond or third year, and many do not come up at all. 

The bark of the stem is about half an inch thick, 
gray or brownish gray, the sapwood white; the heart- 
wood of the green tree has a pleasant and strong aro- 
matic fragrance and a beautiful golden-yellow color, 
which on seasoning soon darkens into brown, mottled 
with darker streaks. The timber retains its aromatic 
fragrance to a great age. Ona transverse section the 
wood is baark ed by large pores, which are more nu- 
merous and larger in the spring wood, or the inuer belt 
of each annual ring, while they are less numerous and 
smaller in the autumn wood or outer belt. In this 
manner the growth of each successive year is marked in 
the wood, and the age of a tree may be determined by 
counting the annual rings. 


The principal value of teak timber for use in warm coun- 
tries is its extraordinary durability. In India and in Bur- 
mah beams of the wood in good preservation are often found 
in buildings several centuries old, and instances are known 
of teak beams having lasted more than a thousand years.! 
Being one of the few Indian timbers which are really dur- 
able, teak has always been used for buildings, particularly 
for temples, and in India it has been the chief timber em- 
ployed for ship-building. When iron commenced to be ex- 
tensively used for the last-named purpose, it was supposed 
that the demand for teak would decrease. This, however, 
has not been the case, for the wood is still very largely used 
for the backing of iron-clads and for decks of large vessels. 
It is also used for furniture, for door and window frames, for 
the construction of railway carriages, and for many other 
pur . White ants eat the sapwood, but rarely attack 
the heartwood of teak. It is not, however, proof against 
the borings of the teredo, from whose attacks the teak piles 
of the wharves in the Rangoon river have to be protected 

-by a sheathing of metal. 

Once seasoned, teak timber does not split, crack, shrink, 
oralter its shape. In these qualities it is superior to most 
timbers. In contact with iron, neither the iron nor the 
teak suffers, and in this respect itis far superior to oak. It 
is not very hard, is easily worked, and takes a beautiful 
polish. Ithas great elasticity and strength, and is not very 
heavy. The average weight of perfectly seasoned wood 
fluctuates between 38 and 46 tb per cubic foot.2 Its weight, 
therefore, is a little less than that of English oak. Green 
teak timber, however, is heavier than water, and unless 
thoroughly seasoned it cannot be floated. In Burmah, there- 
fore, where the rivers are used to float the timber to the sea- 
bey a peculiar mode of seasoning teak by girdling has 

n practiced from time immemorial. Girdling consists 
in making a deep circular cut through bark and sap into 
the heartwé6od, so as completely to sever communication be- | 
tween bark and sapwood above and below the cut. In teak, 
as in oak and other trees with well-marked heartwood, the | 
citculation of the sap only takes place in the sapwood, and 
the girdled tree therefore dies after a few days if the opera- 
tion has been effectually performed. But if even the 
smallest band of sapwood is left connecting the outer layers 
of wood above and below the girdle, the tree is not killed, 
and often recovers completely. The girdled tree is allowed 
to stand one or two years, and longer if a very large-sized 
tree. Being exposed to the wind and to the action of the 
sun, the timber of a girdled tree seasons more rapidly and 
more completely than that of a tree felled green. The teak 


produced in the presidencies of Madras and Bombay and in 


_temperature of 78° F. and a rainfall of 100 inches. 


‘which harden and impoverish the soil. 


: in the Burmah ports aton of teak timber is taken 
to a load of 50 cubic feet. 
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the Central provinces is as a rule felled green, and even when 
dry it generally is a little heavier than the timber from Bur- 
muh Fora long time to come, the rivers of Burmah and 


| Siam will continue to afford the most convenient and most 


economical routes for the transport of timber. Indeed the 
forests drained by the Salwin and its feeders are not likely 
ever to be worked otherwise than on the present plan, under 
which the logs are floated singly over the rapids and are 


| caught and rafted lower down, at the kyodan or rope sta- 


tion, 70 miles above Maulmain. 

As already mentioned, teakwood contains an aromatic 
oil, which gives it a peculiarly pleasant smell and an oily 
surface when fresh cut. To this oil may probably with 
justice be ascribed its great durability. In Burmah oil is 
extracted from the timber on a small scale, for medicinal 
purposes, by filling an earthen pot, which is placed inverted 
upon another, with chips of wood, and putting fire round 
it, upon which the oil runs down into the lower vessel. 

According to the color and texture of the wood, several 
varieties of teak are distinguished in India, Burmah, and 
Java; in the timber trade, however, these distinctions are 
of no importance. Teak as well as other trees, when stand- 
ing isolated, forms side branches far down the stem, and the 
wood of such trees is more knotty and wavy, and generally 
heavier and darker-colored than the timber of trees which 
have grown close together in a dense forest. Apart from 
the manner in which the tree had grown up in the forest, 
soil, elevation, and climate have a great influence upon the 
grain and the mechanical qualities of teak as of other tim- 
bers. Most of the larger logs brought to market have an 
irregular crack or hollow in the centre, which commences 
at the butt and often runs up along way. There is little 
doubt that this is generally due to the action of the fires, 
which scorch and often destroy the bark of young trees, 
Such external injuries are apt to induce decay in the wood, 
Moreover, most teak seedlings which come up naturally are 
cut down to the ground by the fires of the hot season ; some 
are killed, but many sprout again during the rains, and this 
is generally repeated year after year, until a sapling is pro- 
duced strong enough to outlive the fire. Such saplings have 
a very large pith, which dries up, causing a hcllowin the 
heart. Or a piece of the old shoot killed by the fire is en- 
closed by the new wood, and this also is apt to give rise to a 
hollow. 

The leaves of the teak tree contain a red dye, which in 
Malabar was formerly used to dye silk and cotton, Natives 
of Burmah use the leaves as plates, to wrap up parcels, and 
for thatching. ; 

In its youth the tree grows with extreme rapidity. Two- 
year-old seedlings on good soil are 5 to 10 feet high, and in- 
stances of more rapid growth are not uncommon. In the 
plantations which have been made since 1856 in Burmah, 
the teak has on good soil attained an average height of 60 
feet in 15 years, with a girth, breast high, of 19 inches. 
This is between 16° and 18° N. lat., witha mean nn 

n the 
Burmah plantations it is estimated that the tree will, under 
favorable circumstances, attain a diameter of 24 inches 
(girth 72 inches) at the age of 80. Timber of that size is 
marketable, but the timber of the natural forests which is 
at present brought to market in Burmah has grown much 
more slowly, the chief reason being the annual forest fires, 
In the natural 
forests of Burmah and India teak timbers with a diameter 
of 24 inches is never less than 100 and often more than 200 
years old. In future, the timber grown in plantations and 
in forests under regular management may be expected to 
grow much faster: and there is no ground for anticipating 
that rapidly grown timber will be less valuable than that of 


| slow growth, which is at present brought to market. 


Like the other trees of the dry deciduous forest, teak 
does not attain any extraordinary size. The trees are not 
generally more than 100 to 150 feet high, even under the 
most favorable circumstances, aud stems more than 100 feet 
to the first branch are not often found. Exceptionally tall 
trees were measured in 1861 in the Gwaythay forest in 
Pegu, east of the Sitang river, on gneiss.. The stems had 
106 to 114 feet to the first branch, with a girth, at 6 feet off 
the ground, from 7 to 16 feet. Larger girths, up to 25 feet. 
are not uncommon, 

The teak tree does not usually form pure forests. It is 
associated with bamboos and a great variety of other trees, 
which have little market value, and, as a rule, thrives best 
in such company. Hence in the plantations established in 
Burmah, the object has been to raise forests of teak mixed 
with bamboos and other trees. 

Most of the teak timber produced is consumed in India. 


3Jt has been erroneously stated that the tree in Burmah is 
tapped for its oil before felling. 
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The produce of the magnificent forests of Travancore, 
Cochin, the Madras presidency, Coorg, Mysore, Bombay, 
Berar, and the Central Provinces is all so consumed. For- 
merly there was a considerable export from the ports of the 
western coast—Malabar, Kanara, Surat, and Broach,—but 
the country at present requires all the teak which its forests 
can produce ; indeed the demand is in excess of the supply, 
and large quantities are imported from Burmah to Calcutta, 
Madras, Bombay, and other Indian ports. Small quantities 
are still exported from the ports of the western coast to 
Arabia and the coast of Africa. The chief export is from 
Burmah, principally from Rangoon and Maulmain. Of the 
other teak-producing countries, Java exports a little; there 
have also been exports from Saigon; and since 1882 Bankok 
has sent considerable quantities to Europe. But the Bur- 
mah coast is the chief source of supply at present. Rangoon 
has for a very long time been an important place for ship- 
building, teak being the chief timber used; between 1786 
and 1825 111 European vessels were built at Rangoon, aggre- 
gating 35,000 tons. Atthe same time timber was exported, 
and, when the place was taken by the British in 1852, teak 
was the chief article of export. Maulmain became British 


territory at the close of the first Burmese war in 1826. At! 
that time the place was a large fishing village, and it was | 
mainly through the export of teak timber and the ship- | 
building trade that it attained its present importance. | 


From 1829 to 1841 upwards of 50,000 loads of teak timber 


* sae a . . | 
were exported, and, in addition, 68 vessels were built during | 


that period, aggregating 15,680 tons, and estimated to have 
required for their construction 24,000 loads of teak timber. 
The forests from which Maulmain first derived its supplies 
are situated on the Attaran river, a feeder of the Salwin. In 
1836, however, timber began to come down from more dis- 
tant forests, and in 1841 one-fourth only of the supply was 
brought from the Attaran forests. 

The increase in the export of timber from the Burmah 
ports was slow at first, but has gone on rapidly since Ran- 
goon became a British port. Since that time the timber 
brought to the Burmah ports has come from the following 
sources: (1) from the forests in the British coast provinces, 
Pegu and Tenasserim; (2) from the forests in the former 
kingdom of Burmah, floated to Rangoon down the Sitang 
and Irrawaddy rivers; (3) from the forests in the Shan 
states formerly tributary to Burmah, from the Karenni 
country, and from Siam, which is all floated to Maulmain 
by the Salwinriver. Since 1856 the increase of the supply 
derived from these three sources has been large, as will be 
apparent from the following averages for the eight years 
1856-57 to 1863-64 and for the two years 1883-84 and 
1884-85 : 


,| 1856-7 to 
1863-4, 


Loads. 
From the British coast provinces, Pegu 
and Tenasserim 
| From Burmah by Sitang and Irrawaddy 
rivers 
From Shan state 
Salwin river... 


1883-4, 


22,675 
6,890 


85,056 | 274,642 
153,192 


76,763 
8,293 121,450 


Total supplies 

Exports by sea 

Local consumption in Rangoon and 
DREN ira cnsusiarodesnteneiny cap sneboeas 


Of the quantities exported, between 38,000 and 65,000 loads! 
have gone beyond India during this period, the balance 
having been sent to Calcutta, Bombay and other Indian 
ports. The quantities here stated do not include the tim- 
ber consumed in Upper Burmah, nor that brought from the 
forests drained by the Menam and Mekhong rivers on the 
east side of the Indo-Chinese Peninsula, nor the teak pro- 
duced in Java and the other islands of the Malay Archi- 
pelago, and in the extensive forests of the western penin- 
sula of India, No data are yet available for a precise 
estimate; but the total amount yielded by these forests, 
and consumed locally or exported, appears to be not less 
than 500,000 loads or tons a year. 

In British India a large portion of the teak-producing 
tracts have since 1856 been placed under conservancy man- 
agement, and similar measures will doubtless be extended 
to the forests in Upper Burmah, now annexed to the Brit- 
ish empire, as well as to the forests of the feudatory native 
states. In British India, the area of state forests demar- 


1 Of the teak exported to forei countries from India in 
1883-84, 27,356 tons went to Great Britain, 8594 tons to pt, 
2056 tons to Ceylon, 1984 tons to Japan, and 1823 tons to the 
of Good Hope. The total quantity exported was 46,471 tons. 
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cated in order to be permanently conserved ? was in 1885 
(in round figures) 33,000 square miles, and the teak-produc- 
ing tracts included in this area may be estimated to cover 
about 12,000 square miles, or 7,680,000 acres. Large addi- 
tions will be made to this area, especially in Upper Bur- 
mah. Of teak plantations, 12,000 acres have been formed 
in Burmah, 563 acres in Coorg, 3436 at Nilambur in 
Malabar, and about 2000 acres in other districts. There 
are good grounds for estimating the future yield of plan- 
tations at the rate of 50 cubic feet (one ton) per acre annually. 
The natural forests will in their present impoverished condi- 
tion, not furnish more than one cubic foot per acre annually, 
but, as protection against fire is gradually extending, the 
proportion of teak is everywhere being increased by eul- 
tural operations in the forests, and the effect of these meas- 
ures will eventually manifest itself by a considerable 
increase in the yield. In their present condition, the nat- 
ural forests demarcated in India up to 1887 may be expected 
to yield 150,000 tons a year, while the produce of the plan- 
tations will eventually add 18,000 tons more. The teak 
forests in Java were surveyed in 1871, and their area was 
found to be 2280 square miles, while the plantations in that 
island in 1880 amounted to 24,710 acres. These figures will 
serve to show that, if the system commenced in India and 
Javais maintained, there is no reason toapprehend a diminu- 
tion of the teak supply. (D. BR.) 


TEAL (Old English Tene), a word of uncertain 
origin, but doubtless cognate with the Dutch Taling 
(formerly Talingh and Telingh), and this apparently 
with the Scandinavian Atteling-And (Briinnich, Or- 
nithol. Borealis, p. 18) and Atling, which it seems 
impossible not to connect with the Scottish Afteile or 
Aftteal, to be found in many old records, though this 
last word (however it be spelt) is generally used in 
conjunction with Teal, as if to mean a different kind 
of bird ; and commentators have shown a marvellous 
inaptitude in surmising what that bird was. 


The Teal is the Anas crecca of Linneeus, and the smallest 
of the European Anatidz, as well as one of the most abun- 
dant and highly esteemed for the table. It breeds in many 
parts of the British Islands, making its nest in places very 
like those chosen by the Wild Duck, A. boscas; but there 
is no doubt that by far the greater number of those that 
are taken in decoys, or are shot, during the autumn and 
winter are of foreign origin. While the female presents 
the usual inconspicuous mottled plumage of the same sex 
in most species of Anatine, the male is one of the hand- 
somest of his kind. His deep chestnut head and throat 
are diversified on either side by a line of buff, which, spring- 
ing from the gape, runs upward to the eye, in front of 
| which it forms a fork, one prong passing backward above 
and the other below, enclosing a dark glossy-green pateh, 
and both losing themselves in the elongated feathers 
of the hind-head and nape. The back and sides of the 
body appear to be gray, an effect produced by delicate 
| transverse pencillings of black on a dull white ground. 
The outer lanceolate scapulars have one-half of their webs 
pure white, forming a conspicuous stripe along the side of 
| the back, The breast is of a pale salmon or peach-blossom 
color, each feather in front bearing a roundish dark spot, 
but these spots lessen in number and size lower down, and 
the warm tint passes into white on the belly. The tail- 
coverts above and below are velvety black, but those at the 
side are pale orange. 

The Teal inhabits almost the whole of Europe and Asia, 
—from Iceland to Japan,—in winter visiting Northern 
Africa and India. It occasionally occurs on the western 
shores of the Atlantic; but its place in North America is 
taken by its representative, A. carolinensis, the male of 
which is easily to be recognized by the absence of the 
upper buff line on the side of the head and of the white 


scapular stripe, while he presents a whitish ¢ 
bar on the sides of the lower neck just in front of 
wings. rubs 


Species more or less allied to these two are 
most other parts of the world, and among 
are some (for instance, the A. gibheri) 1 
tralian Region and the A. eatoni of Kerguelen 
in which the male wears almost the same incon 
ous plumage as the female. But the de 
of the birds which should be technically « 
‘**Teals,’’ and belong to the subgenus n 


2 Not including 16,000 square miles of second cla 
the Central Provinces. — 
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ally misspelt Nettion), as distinguished from other | 


groups of Anatine, is a task not yet successfully at- 
tempted, and much confusion has been caused by 
associating with them such species as the GARGANEY 
(yol. x. p. 72) and its allies of the group Querquedula. 
Others again have not yet been discriminated from the 


Wigeons (q.v.), the Pintail-Ducks, Dafila, or even | 


from the typical form of Anas (cf. Duck, vol. vii. p. 
436), into each of which subgenera the Teals, Nettium, 
seem to pass without any great break. 
talk ‘*Teal’’ seems to stand for any Duck-like bird of 
small size, and in that sense the word is often applied 
to the members of the genus Nettopus, though syste- 
matists will have it, that they are properly geese. In 
the same loose sense the word is often applied to the 
two most beautiful of the Family Anatide, belonging 
to the genus x (commonly misspelt Azx)—the Caro- 
lina Duck of North America. 4. sponsa (not to be 
confounded with the above-named Anas carolinensis 
or Nettium carolinense), and the Mandarin-Duck of 
China, /. galericulata. Hardly less showy than 
these are the two species of the subgenus Hunetta,— 
the Faleated Duck, Z. faleatu, and the Baikal Teal, 
E. formosa,—both from eastern Asia, but occasionally 
appearing in Europe. Some British authors have 
referred to the latter of these well-marked species 
certain Ducks that from time to time occur, but they 
are doubtless hybrids, though the secret of their par- 
entage may be unknown ; and in this way a so-called 
Bimaculated Duck, Anas bimaculata, was for many 
ears erroneously admitted as a good species to the 
ritish list, but of late this has been properly dis- 
carded, ALN, 
TECHNICAL EDUCATION. The special edu- 
cation, the object of which is to train persons in the 
arts and sciences that underlie the practice of some 
trade or profession, is technical education. Schools in 
which this training is provided are known as technical 
schools. In its widest sense, technical education em- 
braces all kinds of instruction that have direct refer- 
ence to the career a person is following or preparing 
to follow; but it is usual and convenient to restrict 
the term to the special training which helps to qualify 
a person to engage in some branch of productive in- 
dustry. This education may consist of the explana- 
tion of the processes concerned in production, or of 
instruction in art or science in its relation to industry, 
but it may also include the acquisition of the manual 
skill which production necessitates. The term tech- 
nical, as applied to education, arose from the necessity 
of finding a word to indicate the special training which 
was needed in-consequence of the altered conditions 
of production during the present century. Whilst 
the changed conditions of production, consequent 
mainly on the application of steam power to machin- 
ery, demanded a special training for those who were 
to be engaged in productive industry, the prevalent 
system of education was not adapted to the require- 
ments of these persons, and schools were wanted in 
which the necessary instruction could be obtained. 
Other cireumstances resulting mainly from the appli- 
cation of steam power to machinery have rendered 
technical education necessary. Production on a large 
scale led to a great extension of the principle of the 
division of labor, in consequence of which it was 
found economical to keep a man constantly engaged at 
the same kind of work, since the more he practiced 
it the quicker and more skilful he became. Thus em- 
ployed, the workman learned little or nothing of the 
process of the manufacture at which he assisted, or of 
other departments of the work than the particular 
_ one in which he was engaged, and hisonly opportunity 
of acquiring such nite 28 9 e was outside the workshop 
_ or factory in a technical navel The economy effected 
by the division of labor led to the extension of the prin- 
to other industries than those-in which machin- 
largely employed. There are many trades in 
manual skill is as necessary now as ever, but 
Vou, XXITL—1166 
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even in these the methods of instruction prevailing 


under the system of apprenticeship are now almost 


obsolete. 

In many industries, including trades in which ma- 
chinery is not as yet extensively employed, produc- 
tion on a large scale has increased the demand for 
unskilled labor, numbers of hands being required to 
prshare the work to be finished by a few artisans. 
Rapidity of execution is attained by keeping a work- 
man at the same work, which after a time he succeeds 
in mechanically performing, and continues to do until 
some machine is invented to take his place. In most 
trades, as formerly practiced, the master employed a 
few apprentices who assisted him in his work, and 
who learnt from him to understand the details of their 
craft, so that, when the term of their apprenticeship 
was over, they were competent to practice as journey- 
men. But now the master has neither time nor op- 
portunity to instruct young lads, and the old relation 
of master and apprentice is changed into that of capi- 
talist and workman. In consequence of these altered 
relations between employer and employed, there is an 
acknowledged want of properly trained workmen in a 
number of trades in Bs skilful hand work is still 
needed; and in these trades a demand has arisen for 
technical schools, or some other substitute for appren- 
ticeship, as a means of suitably training workmen and 
foremen. The ever-increasing competition in produc- 
tion has led to the employment, in many trades, of chil- 
dren to do work of a mechanical kind requiring little 
skill; but, whilst thus employed, these young people 
have little opportunity of learning those parts of their 
trade in which skill and special knowledge are needed ; 
and when they are grown up, and seek higher wages, 
they are dismissed to make room for other children. 
Numbers of young men are thus thrown upon the 
labor market, competent to do nothing more than 
children’s work, and to earn children’s wages, and 
knowing no trade to which they can apply their hands. 
To remedy this, by creating some substitute for the 
old apprenticeship, is one of the objects of a system 
of technical education. 

A complete system of technical education should 
provide necessary instruction for the different classes 
of persons engaged in productive industry. It is usual 
to divide these persons into three classes: (1) work- 
men or journeymen ; (2) foremen or overseers; (3) 
managers or masters. 

The industries in which they are employed may be 
grouped under four heads : (1) those involving the use 
of extensive machinery, such as iron and steel manu- 
facture, machine making, the textile industries, and 
some of the chemical trades; (2) those which mainly 
require the use of hand tools, as cabinet-making, brick-— 
work, plumbing, and tailoring; (3) those depending 
on artistic skill, as wood and stone carving, metal-chas- 
ing, decorative work, and industrial designing gener- 
ally ; 4) agriculture’in all its branches. These indus- 
tries will be referred to as manufactures, handicrafts, 
art industries, and agriculture. The foregoing classifi- 
cation comprises groups which necessarily, to some 
extent, overlap one another. . Every factory contains 
a carpenter’s and smith’s shop, and handicraftsmen of 
group (2) are required in every manufacturing con- 
cern. Whilst the industries in which hand labor is 
exclusively employed are becoming fewer and fewer, 
there are many trades which, owing to the frequent 
invention of labor-saving appliances, are passing gradu- 
ally from the class of handicrafts to that of manu- 
factures. In these trades, of which watch and clock 
making and boot and shoe making may be taken as 
examples, there is still a demand for goods largely if 
not entirely produced by hand work. In such trades, 
owing to the absence of facilities for instruction in the 
ordinary shops, there is a want of skilled hand labor 
which there is an increasing difficulty in satisfying, 
and to supply this want. technical schools of different 
kinds have been established. Then, again, there are 
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many branches of manufacturing industry which greatly | 
depend for their success upon the designer's art, and 
it is necessary that the industrial designer should pos- 
sess a knowledge of the processes of the manufacture 
in which his designs will be utilized, as well as of the 
properties and capabilities of the material to which 
they will be applied. Indeed, it is the possession of 
this knowledge which mainly distinguishes the indus- 
trial designer from the ordinary artist. ‘lo determine 
the best training for such designers is one of the prob- 
lems of technical education. There are many trades, 
too, in which the handicraftsman and the designer 
should be united. This is the case in such industries | 
as wood-engraving, metal-chasing, and silversmith’s 
work. In these and other trades the true artisan is 
the artist and handicraftsman combined. 

In order to reconcile some of the different views 
which are held as to the objects of technical education, 
it is necessary to keep in mind the broad distinction, 
above referred to, between the conditions of production | 
on a large scale, as in those industries in which goods 
are manufactured by the use of extensive labor-saving | 
machinery, and in those trades in which hand work is 
chiefly employed. Much of the diversity of opinion 
regarding the objects of technical education is due to 
the difference of standpoint from which the problem 
is regarded. The vohuttie of the trade and com- 
merce of Britain depends mainly on the progress | 
of its manufacturing industries. It is these which 
chiefly affect the exports and imports. The aim 
of manufacturers is to produce cheaper and better 
goods than can be produced by other manufacturers 
at home or abroad; and technical education is valu- 
able to them, in so far asit enablesthem to doso. But 
the artisan engaged in hand industries looks to tech- 
nical education for the means by which he may acquire | 
a knowledge of the principles of his trade, which the 
absence of the system of apprenticeship prevents him 
from acquiring in the shop. Hence the artisan and 
the manufacturer searoael the consideration of the 
question from different sides. To the spinner or weaver 
who almost exclusively employs women to tend his 
machinery, or to the manufacturing chemist whose | 
workpeople are little more than laborers employed 
in serving to and fro materials, knowing little or 
nothing of the scientific principles underlying the 
complicated processes in which they are engaged, the 
technical education of the workpeople may seem to 
be a matter of little moment. What such manufac- 
turers require are the services of a few skilled engi- 
neers, artistic designers, or scientific chemists. From 
the manufacturer's point of view, therefore, technical 
instruction is not so much needed for the hands he 
employs in his work as for the heads that direct it. 
But in trades in which machinery plays a subsidiary 
part, technical teaching supplies the place of that in- 
struction which, in former times, the master gave to 
his apprentice, and the workman looks to it to supply 
him with the knowledge of the.principles and practice 
of his trade, on the acquisition of which his individual 
success greatly depends. In the former class of in- 
dustries, technical education is needed mainly for the 
training of managers ; in the latter, for the training of 
workmen. Hence has arisen a double cry,—for the 
teaching of art and of the higher branches of science, 
with a view to their application to manufacturing in- 
dustry, and for the teaching of trades, and of the 
scientific facts which help to explain the processes and 
methods connected with the practice of these trades. 
This double cry has led to the establishment of techni- 
cal universities and of trade schools. 

_ Owing to the conditions under which manufacturing 
industry is now carried on, it is difficult to select com- 

etent foremen from the rank and file of the workmen. 

he ordinary hands gain a very limited and circum- 
scribed acquaintance with the details of the manufac- 
ture in which they are engaged, and have little oppor- 
tunity of acquiring that general knowledge of various 
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departments of work, and of the structure of the 
machinery in use, which is essential to the foreman or 
overseer. It is in evening technical classes that this 
supplementary instruction, which it is the workman’s 
interest to acquire and the master’s to encourage, can 
be obtained. The history of invention shows how fre- 
quently important improvements in machinery are 
made by the workman or minder in charge of it, and 
adds weight to the arguments already adduced for 
giving technical instruction to persons of all grades 
employed in manufacturing industry. To these ad- 
vantages of technical education, as affecting the work- 
men themselves as well as the progress of the industry 
in which they are engaged, must be added the gen- 
eral improvement in the character of the work pro- 
duced, resulting from the superior and better-trained 
intelligence of those who have had the benefit of such 


| instruction. 


In order that the different classes of persons who are 
to be engaged in productive industry may receive a 
fitting preparatory training, the programme of ele- 
mentary and secondary as well as of the higher educa- 
tion must be organized with reference to their special 
requirements. If the demand for technical instruction 
is to be fully satisfied, a great part of our existing sys- 
tem of education must be reconstructed, and the train- 
ing provided in our several schools must be made a 
more fitting preparation for industrial work than it is 
present. ‘ 

Schools in which the course of instruction is not spe- 
cialized with a view to any particular industry, but is 
so arranged as to form a general preparation for manu- 
facturing or other trade pursuits, are often spoken of 
as professional, technical, or trade schools; Bae such 
schools must be distinguished from apprenticeship 
schools, the object of which is to teach trades. Of the 
former class of schools there are excellent examples in 
the different countries of Kurope as wellas in the United 
States, and some few have recently been established 
in the United Kingdom. Of the latter class the best 
examples are found in France and Austria. The study 
of these schools, and of the means of providing fitting 
education for the different classes of producers, may 
be simplified by a statement of the following proposi- 
tions : 

1. The ordinary education of all persons who are 
likely to be engaged in productive industry should be 
determined by the general requirements of their future 
work. This proposrttion affects the curriculum of all 
schools in which different classes of producers are to 
be trained, 7e., of primary, secondary, and higher 
schools, and involves the consideration of the extent 
to which, in such schools, modern languages, science, 
drawing, and manual instruction should take the place 
of literary and classical studies. 

2. Special schools or classes should be established 
(a) for instruction in art, and in those sciences which 
serve to explain the processes of productive industry, 
including agriculture, manufactures, and engineering, 
as well as in the application of art and science to these 
departments of industry ; (b) for the teaching of, and 
in certain cases for practice in, various handi or 
trades. 

3. The special schools should be adapted to the re- 

uirements of the different grades of workers, and to 
the different kinds of work in which they are or are 
likely to be engaged. iT: 

A survey of the technical schools in different coun- 
tries show how these different requirements are met. 
Owing to the complexity of the problem, a com: 
or an ideal system of technical education is nowhy 
to be found. Schools have been established to meet 
local and present wants, and the greatest variety exists 
in the attempts that have been made to 
schools in accordance with the foregoing pro] 

1. Workmen.—Many attempts have been ma ) 
a substitute for apprenticeship, but hitherto 
success. Two classes of workpeople have to be 
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(1) those engaged in manufacturing industries, and (2) 
those engaged in handicraft industries. The education of 


all classes of workpeople begins in the public elementary | 
schools; and, in view of the future occupation of the chil- | 


dren, it may be taken for granted that primary instruction 
should be practical, and should include drawing and ele- 
mentary science, with some amount of manual training for | 
boys, and with needlework, cookery, and domestic economy 
for girls. 


addition to reading, writing, and reckoning. 
this is not yet the case, drawing being taught in very few 


schools outside of the jurisdiction of the London school | 


board. In France, Belgium, Holland, and Sweden handi- 
eraft instruction is generally included in the curriculum of 
elementary schools. Rudimentary science is also taught in 


nearly all the primary schools of Europe. Modelling is taught | 


both to boys and girls in many Continental schools; and in 
Sweden “slojd,” or elementary woodwork, in which simple 
and useful articles are constructed with the fewest possible 
tools, is taught with considerable success to children of both 
sexes. 

In Germany and Switzerland there exists an excellent 
system of evening continuation schools, known as Fortbild- 
ungs- or Erganzungs-Schulen, in which the instruction of the 
children who leaye school before fourteen, and of those who 
leave at that age, is continued. In most of these schools 
drawing is taught with special reference to local industries. 
In England an attempt is being made to attract children to | 
evening schools by means of recreative classes. These classes 
are intended to continue the child’s general education, and 
to supplement it by some amount of practical teaching be- | 
tween the time that he leaves the elementary school and is 
prepared to take advantage of evening technical instruc- 
tion. The training of most workpeople, and of nearly all 
those who are engaged in manufacturing industry, consists 
of (1) primary teaching in elementary schools; (2) practice | 
in the factory or shop; (3) evening technical instruction. 

Tn all the principal towns throughout Europe evening 
classes have been established for teaching drawing, painting, 
and designing, and the elements of science in their appli- 
eation to special industries. On the Continent these classes 
are mainly supported by the municipalities, by the cham- 
bers of commerce, by industrial or trade societies, by 
county boards, and in some cases by the fees of the pupils. 
They receive little or no support from the state. They are 
well attended by workpeople of all grades, who are encour- 
aged by their employers to profit by these opportunities of 
instruction. In England evening technical instruction is 
more systematically organized than in any other country. 
It is under the direction ofthe committee of the council of 
education known as the Science and Art Department, and 
of the City and Guilds of London Institute for the advance- 
ment of technical education, an institute founded and sup- 
ported by the corporation and bya large number of the liv- 
ery companies of London. The department encourages in- 
struction in pure science and in art; the institute in the 
application of science, and to some extent of art also, to dif- 
erent trades. 

Both the department and the institute make grants on 
behalf of properly registered teachers on the results of the 
examination of their pupils. The directory of the depart- 
ment contains a detailed syllabus of the twenty-five differ- 


ee 


in the programme of the institute are found syllabuses of 
instruction in the technology of fifty different trade subjects. 
In the evening classes organized by the department, as well 
as in those in connection with the institute, the workman 
or foreman engaged in any manufacturing industry has the 


and the technology of any particular industry. 
his early education enables him to take advantage of this 


anual skill by continuous practice, and at the same time 
9 gain a knowledge of the principles of science connected 
with their work and explanatory of the processes of the 
_ manufacture in which they are engaged. 

For those engaged in handicraft trades this evening in- 
‘truction is pehadiy valuable, and in many parts of Europe 
ere exist evening trade schools in which the workman is 
ple to supplement the “sectional” practice he acquires in 
e shop by more general practice in other branches of his 

de. In Vienna, for example, and in other parts of 
Just there are found practical evening classes for car- 
yenters, turners, joiners, metal-workers, and others ; and 
milar classes, some of which are subsidized by the City 
ind Guilds Institute, have recently been established in 
agland. Throughout Europe schools for weaving, with 


In nearly every country of Europe, and in the | 
United States, primary instruction includes drawing, in | 
In England | 


ent subjects on the teaching of which grants are paid, and | 


opportunity, by payment of a very small fee, of studying | 
art in all its branches, science theoretically and ee | 
Provided | 


instruction, no better system has been suggested of enabling | 
workmen, whilst earning wages at an early age, to acquire | 
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practical work at the loom and pattern designing, have 
existed for many years. 

To provide a training more like the old system of appren- 
ticeship, schools have been established in many parts of 
Europe which are known as professional, trade, or appren- 
ticeship schools (écoles professionelles, écoles des apprentis, 
Fachschulen). The object is to train workmen; and the 
pupils, after completing their course of instruction in such 
a school, are supposed to have learnt a trade. The school 
is the substitute for the shop. In such a school the pupils 
have the advantage of being taught their trade systemati- 
| eally and leisurely, and production is made subsidiary to 
instruction. Under such an artificial system of production, 
the pupil is less likely to acquire excellence of workman- 
|ship and smartness of habit than in the mercantile shop, 
under the strain of severe competition. Moreover, the cost 
of maintenance of these schools renders it impossible to 
look to them asa general substitute for apprenticeship. By 
sending into the labor market, however, a few highly- 
trained workmen, who are absorbed in various works and 
exert a beneficial influence on other workmen, these schools 
| serve a useful purpose. Schools of this kind have been 
tried with more or less success jin different countries. In 
Paris there is the well-known Ecole Diderot for the train- 
ing of mechanics, fitters, smiths, etc.; and similar schools 
have been established in other parts of France. A furniture- 
trade school of the same category has recently been opened 
in Paris, and for many years a society of Christian Brethren 
have directed a large school in which several different 
trades have been taught. In this establishment, situated 
in the Rue Vaugirard, all the secular and general instrue- 
tion is given gratuitously by the brothers, and in the several 
shops attached to the school skilled workmen are employed, 
who instruct the pupil apprentices, and utilize their labor. 
This system combines many of the advantages of shop work 
and school work, but it depends financially for its success 
upon the religious spirit which actuates its promoters and 
supporters. The Artane school, near Dublin, is conducted 
on somewhat similar principles, but is intended for a lower 
class of children. In Austria, particularly in the rural 
districts, there are numerous schools for the training of 
carpenters, joiners, turners, cabinetmakers, workers in 
stone and marble, in silver and other metals, etc. Schools 
of the same class are found in Germany, Italy, and else- 
where. It is only in certain cases, however, that appren- 


| 


| ticeship schools can be said to satisfactorily answer the 


purpose for which they have been established. Where a 
new industry, especially in rural districts, has to be created ; 
where decaying industries need to be revived; where 
machinery is superseding hand work, and, owing to the 
demands for ordinary hands, there is a dearth of skilled 
workmen; where through the effects of competition and 
other causes the trade is carried on under conditions in 
| which competent workmen cannot be properly trained in 
the ordinary shop,—in these cases, and in various art 
industries, an apprenticeship school may prove to be the 
best means of training workmen, and of advancing par- 
ticular trades. Generally, an apprenticeship school should 
be looked upon as a temporary expedient, as a form of re- 
lief applied at the birth or during any temporary depression 
of a particular industry. The proper training school for 
workmen is the factory or shop. 

2. Foremen.—The foreman must be familiar with the 
various branches of work he is to overlook, and the train- 
ing which the workman receives in the factory or shop 
affords him but scanty opportunities of obtaining this 
general knowledge. The foreman needs also a generally 
superior education. How then are foremen to be trained ? 
The problem is somewhat easier than that of training 
workmen, because the number required is fewer. The 
variety of schools in Europe devoted to this purpose is very 
great. There are three distinct ways in which foremen are 
being trained. 

(a) The evening technical classes in Britain and on the 
Continent offer to ambitious workmen an opportunity of 
; acquiring a knowledge of other departments of the trade 
than those in which they are engaged, as well as of the 
scientific principles underlying their work. These classes 
serve the double purpose of improving the workpeople and 
of affording a means of discovering those who are best 
fitted to occupy higher posts. 

(b) Special schools have been established for the train- 
ing of foremen, There are many trade schools of this 
kind in which selected boys are received after leaving the 
elementary school. The best known are those at Chdlons, 
Aix, Nevers, Angers, and Lille in France. These schools 
are intended for the training of foremen in engineering 
trades. They are state institutions, in which practical 
mechanical work in the shops is supplemented by theo- 
retical instruction. The first of these schools was founded 
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in 1803. The course lasts three years, and the number of 
students in each school must not exceed three hundred. 
The students spend from six to seven hours a day in the 


workshop, and are trained as fitters, founders, smiths, and | 
As in all such schools, salable goods are | 


pattern-makers. 4 
produced, but, as production is subordinated to instruction, 
the school does not bind itself to deliver work at a given 
date, and therefore does not compete with any manufac- 
turing establishment. The students on leaving these schools 
are competent at once to undertake the duties of foremen, 
managers, or draughtsmen. At Komotau, Steyr, Klagen- 
furt, Ferlach, and many other places schools have been 
established on somewhat similar principles. In Germany 
there are special schools for the training of foremen in the 
building trade, which are chiefly frequented in the winter, 
and numerous schools are found in all parts of the Continent 
for the training of weavers. At Winterthur in Switzerland 


a school has been established the main purpose of which is | 


the training of foremen. In Italy there are numerous 
technical institutes, the object of which is to train young 
men for intermediate posts in industrial works. In the 
United States the manual training schools, the number of 
which is rapidly increasing, have somewhat similar objects. 
In London, the Finsbury technical college of the City and 
Guilds of London Institute has a day department, the main 
purpose of which is the training of youths as foremen, 
works managers, etc.; but in this school, as well as in those 
last mentioned, the character of the instruction deviates 
considerably from that given in French schools, and aims 
rather at preparing youths to learn, than at teaching them 
their trade. 

(c) A third method adopted for the training of foremen 
is by encouraging selected children of the ordinary elemen- 
tary schools to continue their education in schools of a 
higher grade of a technical character. It is thought that, 
by developing to a higher degree the intelligence and skill 
of those children who show aptitude for scientifie and 
practical work, they will be able, when they enter the shop, 
to learn their trades more quickly and more thoroughly, 
and to acquire that general knowledge of their work, and 
to exhibit those special aptitudes, which may qualify them 
for the position of foreman or manager. The education 
given in these schools, although having direct reference to 
the future career of the pupil, is disciplinary in character, 
and consists of the subjects of primary instruction further 
pursued,—of drawing, modelling, science, mathematics, and 
manual exercises. The curriculum is varied to some ex- 
tent according to local requirements, the technology of the 
staple industries forming in many cases part of the instruc- 
tion. Such schools, under varied forms, have been estab- 
lished in most Continental countries, some of the best 


examples of them being found in Paris, Lyons, Rheims, | 


Rouen, and in other towns of France. The want of similar 
schools in Britain has been frequently pointed out. One 
of the oldest of these schools is the Ecole Martiniére at 
Lyons. The school was founded in 1820 by a bequest from 
Major-General Martin, who had fought against the English 
under Tippoo Sahib. In this school, in which the educa- 
tion is gratuitous, as in nearly all the higher elementary 
schools of France, instruction is given in drawing, model- 
ling, chemistry, mechanics, and physics, in the working 
of wood and iron, and in German and English in addition 
to the subjects of an ordinary school education. Surveying 
is also taught to some of the pupils, and the instruction 
generally is of avery practical character. The students 
visit factories under the guidance of the masters, and on 
their return they write out full descriptions of their visits. 
The school hours are from seven to eleven in the morning 
and from one till seven in the afternoon. The boys from 
this school rapidly obtain places in the commercial and in- 
dustrial houses of Lyons, and many of them, after a time, 
succeed in obtaining high positions. A very similar school, 
on more modern lines, has been established at Rheims, and 
is accommodated in a building especially adapted to the 
purpose. In this school instruction is directed towards the 
staple industries of the district, namely, weaying, dyeing, 
and engineering. There are many other similar schools in 
France, the object of which is to give the children of 
artisans and small shopkeepers a higher practical education 
in order to fit them to occupy the posts of foremen, oyer- 
seers, and superior clerks in manufacturing and commer- 
cial firms. A large number of poor children showing 
talent are selected from the primary schools and receive 
scholarships; and the objection sometimes urged against 
the establishment of higher elementary schools,—that the 
better classes only are able to benefit by them—is thus 
obviated. In Germany the real-schools in which Latin is 
not taught, known as Ohnelatein Realschulen, have very 
nearly the same objects as the higher elementary schools 
of France. The instruction in these German schools is 
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not yet so practical as in the schools of France. Drawing 
is always well taught, and the schools generally contain 
good chemical laboratories, as well as collections of physical 
apparatus and museums. From the children of these schools 
the ranks of foremen are largely recruited. They receive 
| no special trade instruction, but the general training is so 
arranged as to qualify them for higher posts in industrial 
works. The cost of this higher education seldom exceeds 
£3 [$14.58] per annum. In Bavaria it is two shillings 
[49c.] a month. In most of these schools, as well as in the 
| chief intermediate commercial schools, the exit certificate 
/exempts a lad from two of the three years’ compulsory 
military service, and this regulation, to which nothing 
corresponds in England, is an incentive to parents to allow 
| their children to receive higher instruction, which operates 
very forcibly in largely increasing the number of well- 
educated youths in Germany. In these opportunities for 
higher education England is still very deficient, and the 
complaint is generally heard of the difficulties of obtaining 
competent foremen. 

3. Masters—The best special schools for the training of 

future masters, managers, engineers, manufacturers, and 
industrial chemists are in Germany and are known as 
technical high schools or polytechnic schools. Schools of 
/a similar character are found in other countries, and in 
| England the facilities for higher technical education have 
| within the last few years greatly improved. 

| In Germany the polytechnic or technische Hochschule is an 
| institution of university type in which the education has 
special reference to industrial purposes. In many respects 
the teaching coincides with that given in the universities. 
| The chief distinction consists in the arrangement of courses 
of instruction in the several departments, in the admission 
‘of students having a non-classical preliminary training, 
| and in the absence of certain faculties found in the univer- 
| sity and the addition of others. It is not correct to say 
| that the polytechnic is a professional school as distinguished 
‘from the university; for the faculties of law, medicine, 
and theology give to the university as distinctly a pro- 
| fessional character as the faculty of engineering gives to 
the polytechnic. Nor can it be said that the scientific 
'studies at the universities are less practical than at the 
polytechnic. For, whilst workshops for instruction in the 
|use of tools are found in very few of the polytechnic 
| schools, the laboratories, for the practical study of chem- 
| istry and physies, are perhaps better fitted and under more 
eminent professors at some of the German universities 
than at the polytechnic schools. At the same time, engi- 
neers of every description, architects, and builders, besides 
a great number of manufacturing chemists, find in the 
polytechnic the scientific and technical training which the 
lawyer or physician, and in many cases the industrial 
chemist, seeks in the university. 

In some of the large cities—in Berlin, Vienna, and Munich, 
for instance—the university and polytechnie coexist; and 
in certain cases, in which a very special training is required 
to fit a youth for his career, the German student, after 
spending three or four years at a polytechnic school, passes 
on to another institution, such as a dyeing school, in which 
his studies are further specialized with a view to his future 
work. 

Taking the technical high school of Munich as a of 
other similar institutions, we find the cost of the buildin, 
and of the various collections it contains to have amoun 
to nearly £200,000 [$972,000], and the annual cost of main- 
tenance to be about £20,000 [$97,200]. The institution 
consists of six schools: (1) the general; (2) the civil 
engineering; (3) the building; (4) the mechanical engi- 
neering; (5) the industrial chemical; and (6) the agricul- 
tural. A department for electrical technology is now being 
built. In other institutions there are architectural, phar- 
maceutical, and mining schools. The programme of the 
Munich school gives a list of about 180 different courses of 
instruction distributed over the several cepa: ae A 
separate professor is engaged to lecture on t varticuls 
subject with which he is specially conversant, — 
number of such professors attached to a polytechnie school 
is very large. In the engineering department there are six 
or seven distinct courses of lectures under th : of 
thirteen professors. The largest and most recently co 
structed of all these institutions is the polytechnic 
of Berlin, which was completed in 1884 at a cost of 
£450,000 [$2,187,000]. In France the institutions 
the highest technical instruction is given are co 
in the capital. There are a large number of 
colleges where the education is somewhat mo 
but where the mathematical and scientific 
— to so high a point (the le Ce z 

ole des Mineurs at St. Etienne, and t 
at Lille, etc.). The Ecole Centrale of 
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majority of French engineers who are not employed in the | 
Government service are trained, is a rare instance of an | 
institution for higher technical instruction which is self- 
supporting and independent of Government aid. 

In Switzerland the federal polytechnic of Zurich is similar 
to the polytechnic schools of Germany and Austria. Italy 


has three superior technical institutes,—one at Milan, one | 


at Turin, and one at Naples, in which technical education 
is given on the same lines as in German polytechnic schools. 
Holland has an excellent institution at Delft, which was 
opened in 1864; andin Russia the imperial technical school 
at Moscow is a high-class engineering school, in which 
the theoretical studies are supplemented, to a greater ex- 
tent than in the German schools, by workshop practice. 

In some of the German schools the fees charged vary 
according to the number of lectures and the number of 
hours of practical work which the student takes per week. 
Thus at Munich the entrance fee for each student is 10s. 
[$2.43], and the lecture fee is 2s. 6d. [60fc.] for each hour’s 
lecture per week, including the use of materials. At 
Zurich the cost of a student in a chemical department, 
including laboratory practice, does not exceed £12 [$58.32] 
per annum, and in other departments it does not exceed 
£4 [$19.44] per annum. At Delft the student pays about 
£16 [$77.76] per annum for a complete course. , 

In England there is a growing tendency to associate 
technical with university education. This is mainly owing 
to the fact that the colleges which have recently been es- 
tablished to give university education are poorly endowed, 
and have found it necessary to attract students by meeting 
the increasing demand for technical instruction. Most of 
the provincial colleges may indeed be regarded as technical 
schools with a literary side. In order that they may pro- 
vide university education in addition to sound technical 
instruction, it is necessary that they should be placed on a 
sound and satisfactory footing by means of state endow- 
ment. Of the more recently erected English colleges, the 
Owens College at Manchester is the most important, com- 
bining the faculties of a German university with those of a 
polytechnicschool. The Yorkshire College, Leeds, possesses 
aspecial school for the teaching of weaving and dyeing. 
Other somewhat similar institutions are found in Birming- 
ham, Newcastle, Sheffield, Nottingham, Dundee, Cardiff, 
and elsewhere. The university of Edinburgh has a good 
school of chemistry, physics, and engineering, and the 
university of Glasgow has been long distinguished for the 
excellence of its physical laboratories. In University Col- 
lege and King’s College, London, the metropolis possesses 
two institutions each of which may be likened to a univer- 
sity and a polytechnic combined. In the university of 
Cambridge there are mechanical workshops in connection 
with the chair of engineering. The Royal School of Mines 
and the normal schools of science and art in South Ken- 
sington are the only technical institutions in England sup- 

rted by state aid. The central institution in London 
toe more in common with the German polytechnic school 
than any other institution in Britain. This school is de- 
signed for the technical teaching of engineers, architects, 
master builders, and industrial chemists. It was built ata 
cost of £100,000 [$486,000], and is maintained by an annual 
grant from the City and Guilds of London Institute of 
£10,000 [$48,600], in addition to the students’ fees. 

Such is a brief outline of the means provided for the 
technical education of masters in different parts of Europe. 
It will be seen from the foregoing statement that efforts 
are now being made to bring Britain more nearly ona level 
with other countries in the provision of those kinds of 
instruction which are best adapted to the different classes 
of producers. But as yet only a beginning has been made, 
and in England technical students can be counted by hun- 
| rete whilst those of Germany are numbered by thou- 
sands. 

For further information the reader is referred to the 
Report of the royal commissioners on technical instruction, 
published in 1884. (Pp. M*®.) 


TEETH. See Mammatsa, vol. xv. p. 351; Dices- 
TIVE ORGANS, vol. vii. p. 202; Ivory; and Den- 
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TEGEA, one of the chief cities of Arcadia, of which 
its territory occupied the southeastern corner, being 
bounded on the 8. by Laconia, on the E. by Cynuria 
and Argolis, on the N. by the territory of Mantinea, 
and on the W. by Meenalia. Its legendary founder 
Tegeates, son of Lycaon. Like many other 
of ancient , Tegea was formed by the 
of a population which had previously lived 

in +; sang The people were divided into 
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four tribes, —the Clareotis, Hippothcetis, Avpollo- 
niatis, and Athaneatis. Tegea offered a stubborn 
resistance to the encroachments of Lacedzemon, and 
on more than one occasion defeated its ambitious 
neighbor. About 560 B.c., however, the Lacedzemon- 
ians found the bones of Orestes in Tegea and con- 
veyed them to Sparta; and henceforward Spartan 
valor, backed by this powerful fetich, proved too 
much for the merely carnal weapons of 'Tegea. At 
Plateea (479 B.c.), 3000 Tegeans fought the good fight 
of freedom, and were the first to enter the breach 
which the Athenians had made in the Persian redoubt. 
Between the Persian and Peloponnesian Wars hostili- 
ties again broke out between Tegea and Sparta, in 
the course of which Tegea was twice defeated. How- 
ever, in the Peloponnesian War (431-404), and after- 
wards in the Corinthian War (395-387), Tegea sided 
with Sparta. But after the battle of Leuctra (371), 
when the star of Sparta began to decline, Tegea con- 
cluded an alliance with the victorious Thebans, and 
fought on their side against Sparta at the great battle 
of Mantinea (362). In the Macedonian period Tegea 
joined the Aitolian League, but Cleomenes, king of 
Sparta, having won it over to his side, the city was 
besieged and taken by Antigonus Doson, king of 
Macedonia, the ally of the Achzean League (222). In 
218 the city. was retaken, except the acropolis, by the 
Lacedzemonians under Lycurgus. After the defeat of 
Machanidas, tyrant of Sparta, by Philopcemen in 
207, Tegea passed into the hands of the Achean 
League. In the time of Strabo it was the only town 
of any importance in Arcadia. In the 2d century it 
was visited by Pausanias, who has left a fairly full de- 
scription of it (viii. 45-53). 

Of its buildings much the most famous was the great 
temple of Athene Alea, which had often afforded sanctuary 
to fugitives from Sparta. The old temple was burned down 
in 394 B.c., and Pausanias speaks of the newer temple as 
by far the finest and largest in the Peloponesus (that of 
Zeug at Olympia, however, occupied nearly double the 
area). The architect was Scopas ; and, as the recent Ger- 
man excavations have proved, the temple was a Doric 
peripteros, with six columns at each end and fourteen at 
each side. Of the columns which Pausanias mentions in 
addition to the Doric, the Corinthian may have stood in 
the pronaos and posticum, the Ionic in “the interior of the 
temple” (for éxrés we should probably read évrds in Pau- 
sanias, viii. 45, 5). The ancient image of Athene Alea was 
carried off by Augustus, and placed at the entrance to his 
new forum at Rome. The statues of A®sculapius and 
Health, which in Pausanias’s time stood on the two sides 
of the image of the goddess at Tegea, were by Scopas. On 
the front pediment of the temple was sculptured the hunt 
of the Calydonian boar, on the back pediment the combat 
between Telephus and Achilles. Some fragments of these 
pedimental sculptures (comprising the head of the boar 
and two human heads, one helmeted) have been discoy- 
ered; and, as they are the only existing sculptures which 
can be referred with some certainty to the hand of Scopas 
himself, they are of the highest importance for the history 
of art. The site of the temple, at the modern village of 
Piali, was partially excavated under the auspices of the 
German archeological institute in 1879 and 1882. It ap- 
pears that the foundations of the temple measured 49.90 
metres (nearly 164 feet) by 21.30 (70 feet). As Tegea stood 
on a plain surrounded by mountains and liable to inunda- 
tions, its site has been covered by an alluvial soil which 
has been favorable to the preservation of the ruins, and a 
thorough excavation might yield important results. 

On the excavations, see Mittheilungen des deutschen archéiologis- 
chen Institutes in Athen, 1879, p. 131 sq., 168 sq. ; ibid., 1880, p. 52 sq. ; 


ibid., 1883, p. 274 sq. On the artistic value of the sculptures, see 
ibid., 1881, p. 393 sq. ; Jowr. Hell. Stud., 1886, p. 115 sq. 


TEGNER, Esaras (1782-1846), the most celebrated 
of Swedish writers, was born November 13, 1782, at 
Kyrkerud in Wermland. His father was a pastor, 
and his grandparents on both sides were peasants. 
His father, whose name had been Esaias Lucasson, 
took the surname of Tegnerus—altered by his fifth 
son, the poet, to Tegnér—from the hamlet of Tegnaby 
in Smaland, where he was born. In 1799 Tegnér, 
hitherto educated in the country, entered the univer- 
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sity of Lund, where he graduated in philoso 


phy in | back, and Tegnér made a respectable bishop as long as 
1802, and continued as tutor until 1810, when 


1e was | his health lasted. But he became moody and melan- 
elected Greek lecturer. In 1812, he was named pro- | choly ; as early as 1836 he complained of fiery heats 
fessor, and continued to work as a lecturer in Lund | in his brain, and in 1840, during a visit to Stockholm, 
until 1824, when he was made bishop of Wexié. At he suddenly became insane. He was sent to an asy- 
Wexié he remained until his death, twenty-two years lum in Schleswig, and early in 1841 he was cured, 


later. ‘Tegnér’s early poems have little merit. He | and able to return to Wexid. It was during his con- 
was comparatively slow in development. His first | valescence in Schleswig that he wrote Kronbruden. 


_He wrote no more of importance; in 1843 he had a 
‘stroke of apoplexy, and on the 2d of November, 1846, 
he died in Wexié. From 1819 he had been a member 
‘of the Swedish Academy, where he was succeeded by 
his biographer and best imitator Biéttiger. In prose 
'Tegnér wrote letters, which have been collected, and 
|which are considered the best of their kind in the 


great success was a dithyrambic war-song for the army 
of 1808, which stirred every Swedish heart. In 1811 
his patriotic poem Svea won the great prize of the 
Swedish Academy, and made him famous. In the 
same year was founded in Stockholm the Gothic 
League ( Gétiska firbundet), a sort of club of young 


and patriotic men of letters, of whom Tegnér quickly 
became the chief. The club published a magazine, 
entitled /duna, in which it printed a great deal of 


excellent poetry, and ventilated its views, particularly | 


as regards the study of old Icelandic literature and 
history. Tegnér, Geijer, Afzelius, and Nicander be- 
came the most famous members of the Gothic League. 
Of the very numerous poems written by Tegnér in 
the little room at Lund which is now shown to visitors 
as the Tegnér museum, the majority are short, and 
even occasional lyrics. His celebrated Song to the 
Sun dates from 1817. He completed three poems of 
a more ambitious character, on which his.fame chiefly 
rests. Of these, two, the romance of Agel and the 
delicately-chiselled idyl of Nattvardsbarnen (*‘ The 
First Communion,’’ 1820), translated by Longfellow, 
takes a secondary place in comparison with Tegnér’s 
masterpiece, of world-wide fame. 
lished in /dwna certain fragments of an epic or cycle 
of epical pieces, on which he was then working, 
Frithiofssaga or the Story of Frithiof. In 1822 he 
published five more cantos, and in 1825 the entire 
poem. Before it was completed it was famous 
throughout Europe; the aged Goethe took up his pen 
to commend to his countrymen this ‘alte, kriftige, 
gigantisch-barbarische Dichtart,’’ and desired Amelia 
von Imhoff to translate it into German. This romantic 
araphrase of an ancient saga was composed in twenty- 
our cantos, all differing in verse form, modelled some- 
what, it is only fair to say, on an earlier Danish 
masterpiece, the Helge of Oehlenschliiger. Frithiofs- 
saga is the best known of all Swedish productions ; it 
is said to have been translated nineteen times into 
English, eighteen times into German, and once at 
least into every European language. It is far from 
satisfying the demands of more recent antiquarian 
research, but it still is allowed to give the freshest ex- 
isting impression, in imaginative form, of life in early 
Scandinavia. In later years Tegnér began, but left 
unfinished, two important epical poems, Gerda and 
Kronbruden. The period of the ‘publication of 
Frithiofssaga (1825) was the critical epoch of his 
career. It made him one of the most famous poets 
of Europe ; it transferred him from his study in Lund 
to the bishop's palace in Wexié ; it marked the first 
breakdown of his health, which had hitherto been 
excellent ; and it witnessed a singular moral crisis in 
the inner history of the poet, about which much has 
been written, but of which little is known. Tegnér 
was at this time passionately in love with a certain 
beautiful Euphrosyne Palm, the wife of a town- 
councillor in Lund, and this unfortunate passion, while 
it inspired much of his finest poetry, turned the poet’s 
blood to gall. From this time forward the heartless- 
ness of woman is one of Tegnér’s principal themes. 
It isa remarkable sign of the condition of Sweden at 
that time that a man not in holy orders, and go little 
in possession of the religious temperament as Tegnér, 
should be offered and should accept a bishop’s crozier. 
He did not hesitate in accepting it; it was a great 
honor ; he was poor ; and he was anxious to get away 
from Lund. 0 sooner, however, had he begun to 
study for his new duties than he began to regret the 
step he had taken. It was nevertheless too late to go 


In 1820 he pub- | é hr p . 
|clumsy and uneven ditch, and its six gates, two facing 


| Swedish language. 


As a poet he will scarcely be pre- 
ferred to Bellman or to Runeberg by Swedish verse 
amateurs, but he still exceeds thea and all other 
writers in popularity. 

See Bottiger, Teckning af Tegnérs Lefnad ; Georg Brandes, 
Esaias Tegnér ; Thomander, Tankar och Lojen, (8. W. G.) 


TEHERAN, or, more properly, TEHRAN (lat. 35° 
40’ N., long. 51° 25’ E.), for about a century the 
recognized capital of Persia, has little to distinguish it, 
in general outward appearance, from other large cities 
of the country, though in quite recent years Parisian 


| streets or boulevards, and even Western architecture 


for single houses, in the midst of mud-brick palaces or 
lain mud hovels, have been incongruously introduced. 
“ormerly a kind of polygon some 4 miles in cireum- 
ference—with its mean ‘‘shahr panah”’ or wall, its 


north, two south, one east, and one west,—Teheran 
has now been extended to an outer ditch and wall, 
thrown out on each side beyond the ancient limit. 
The bazaars are good, though hardly of the first class ; 
the caravanserais deserve honorable mention ; and the 
telegraph and arsenal are respectable institutions. The 
streets are for the most part narrow and wretchedly 
paved. ‘The ‘‘ Ark,’”’ or citadel, contains the royal 
and better description of public buildings, and connect- 
ing its encircling wall with the city gates are four prin- 
cipal thoroughfares, of which the parallel avenues 
from the Nasiriya and Daulat entrances are the more 
notable. Between these two gates, in a parallelogram 
extending from one to the other and including both, is 
the gas-lighted Tép Maidan, or “‘ Place des Canons,”’ 
in the centre of which is a large reservoir. cane 
professors are to be found in the king’s college, where 
some 250 students, more or less, are taught mathe- 
matics, engineering, military tactics, music, telegraphy, 
painting, together with the Arabic, English, neh, 
and Russian languages. Among the not very remark- 
able mosques—to some of which madrasahs, or colleges, 
are attached—may be specially mentioned the Masjid-i- 
Shah, or king’s mosque, with its handsome enamelled 
front, and the Masjid-i-Madar-i-Shah, or mosque of 
the king’s mother. Water is freely aappllen the 
town by means of the underground canals, or kandts, 
from the near mountainranges. Public baths abound, 
but the Europeans use those of the Armenian and not 
at the Mohammedan community. The British lega- 
tion stands in a handsome garden of great size, in 
which are placed the houses of the secretaries, which 
resemble English villas. In the summer season the 
representatives of Western powers and other sans 
move out to the slope of the mountain range n 0! 
Teheran,—the British residents to Gulhak, a village 
about 7 miles from the city. A prominent feature in 
the landscape at Gulhak and the neighbe eae 
d, the noblest 


quarters, as at Teheran itself, is Demaven 
and most graceful of Persian mountains. abit 
The present population of Teheran may be taken at 
160,000 at most. According to a late authority 
(Bassett, 1887) the European inhabitants are | 
at about 100 only; the Jews number some 
there are 150 Gabrs or Parsis, a sorry r 
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old fire-worshippers. In 1872 there were said to be 
1000 Armenians, mainly traders and artisans. In 1872 
there were but four legations in Teheran—those of 
England, France, Russia, and Turkey. Since that year 
representatives have been added from Holland, Austria, 
Germany, and the United States. The French have 
summer quarters at Tejrish and the Russians at Zar- 
gandah, at no great distance from the English Gulhak. 


Morier supposes Teheran to be the Tahors of the Theodo- 
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concession from the Mexican Government to construct the 
“Tehuantepec Railway ;” but, after a few miles were made, 
the work was suspended, and in 1882 the Government con- 
tracted with private individuals for the completion of the 
line, which was to be 190 miles long, and to run from the 


/mouth of the Goatzacoalcos (Coatzacoalcos) river on the 


sian Tables, and recognizes it also in the account of the | 


journey of the Castilian ambassadors to Timur. Porter, 


too, relates that in 1637 the secretary of the Holstein ambas- | 


sadors mentions Teheran as “one of the towns which enjoy 
the privilege of maintaining no soldiers.” 
17th century, it was visited by Pietro della Valle and by 
Sir Thomas Herbert,—the latter spelling it ‘ Tyroan.” 
Most writers affirm that Teheran, though not of recent 


Again, in the | 


origin, can barely be held of repute till Agha Muhammad | 


made it his residence in about 1788, taking to himself the 
title of shah, as first of the Kajar kings, in 1796. Yet there 
is evidence that in the previous century it was a royal re- 
sort, if nothing more, in Herbert’s statement that “ the 
Toune is most beautified by a vast garden of the kings, 
succinct with a great towered mud-wall larger than the 
circuit of the city.’ Du Pré (who visited it in 1808) states 
that it had been pillaged and nearly destroyed by the 
Afghans,—evidently at their invasion of Persia in 1728. 
Since Agha Muhammad’s time Teheran has been the usual 
seat of the Kajar dynasty, a circumstance to be attributed 
to the political advantages of its geographical position. 
See, besides the authorities cited, Telegraph and Travel (1874) ; 


Dr. Wills'’s Land of the Lion and Sun (1883); and Mr. Bassett’s 
Land of the Imdms (1887). 


TEHUANTEPEC, an isthmus in Mexico, compris- 
ing the western extremities of the states of Vera Cruz 
and Qajaca, and limited eastwards by the states of 
Tabasco and Chiapas, thus lying between 16° and 18° 
N. lat. and 94° and 95° W. long. Between the Bay 
of Campeche on the north or Atlantic side and that of 
Tehuantepec on the south or Pacific side the distance 
in a bee line is only 125 miles. 
Madre falls rapidly from over 5000 feet in Chiapas to 
about 730 feet in the ridge skirting the Pacific coast, 
and leaving the rest of this district somewhat level, 
with a rise from the Atlantic of not more than 60 feet 
in the mile except at the Chivela Pass, where for 8 
miles the gradients are about 116 feet per mile. 


This favorable condition of the relief, combined with a 
relatively healthy climate subject only to dangerous insect 
pests in summer, has naturally attracted attention to the 
‘Tehuantepec isthmus, as offering peculiar advantages for 
interoceanie communication either by a navigable canal, a 
railway, or a ship railway. A first concession was made in 
1841 by the Mexican Government to Don José de Garay, 
who had the land surveyed with a view to a canal, but who, 
after the war with the United States, surrendered his rights 
to Mr. P. A. Hargous of New York. The company then 
organized to give effect to the Garay grant caused a fresh 
survey for a railway to be made in 1851, under the direction 
of the late General J. G. Barnard. But nothing came of 
this or of another railway project in 1857, when a third 
survey was executed, under the direction of Col. W. H. 
Sidell. Then the “Tehuantepec Railway Company,” formed 
in 1870 in New York, and reorganized in 1879, obtained a 


Here also the Sierra | 


Atlantic to the port of Salina Cruz on the Pacific. The 
work was carried to Minatitlan, a distance of 25 miles, in 
1884, and was to have been completed in 1885; but since 
then operations appear to have been suspended for want of 
means. A Tehuantepec ship railway is also projected, as 
it is expected that most of the trade between the Atlantic 
and Pacific coasts of the United States will be attracted to 
this route, which shortens the distance between New York 
and San Francisco by 1477 miles, and between New Orleans 
and the same place by 2334 miles, as compared with that by 
the Panama railway and future canal. 

Tehuantepec, the town which gives its name to the 
isthmus, bay, and neighboring lagoon, stands on the river 
Tehuantepec, 15 miles above its mouth on the Pacific, where 
it develops a shallow and somewhat exposed harbor. Of 
the population, estimated at 14,000, a large number are 
civilized and industrious Indians engaged in cotton-weaving 
and on the salt-works. Indigo is grown in the district, 
and there are productive pearl-fisheries in the bay. Amongst 
the exports are cochineal and a purple dye extracted from 
a shellfish abounding on the coast. 


TEIGNMOUTH, a seaport and market town of Eng- 
land, in Devonshire, consisting of the parishes of East 
and West Teignmouth, and situated on the English 
Channel, at the mouth of the Teign and on the Great 
Western Railway, 14 miles south of Exeter and 209 
west-southwest of London. It is somewhat irregu- 
larly built, partly on a projecting peninsula and partly 
on the acclivities rising behind the river. The Teign 
is crossed by a bridge 1671 feet in length, built of wood 
and iron in 1824. St. Michael’s church, in Kast Teign- 
mouth, erected in 1822-23 in the Decorated style, was 
enlarged in 1875. The other buildings include St. 
Scholastica’s abbey (erected for Benedictine nuns in 
1862), the East Devon and Teignmouth club-house, the 
mechanics’ institute (1840), the sae hall (1879), 
the sailors’ home (1881), the baths (1883), and the 
public market (1883). There are two commodious 
quays and a pier 600 feet in length. Fine pipe and 
potters’ clay (from Kingsteignton) is shipped to Staf- 
fordshire. Coal and culm are imported, and there is 
also a trade with Newfoundland. Fishing is exten- 
sively carried on. The town, which is not incorporated, 
was formerly governed by portreeves. It now forms 
an urban sanitary district, which was extended on 29th 
September, 1881. The population of the former area 
(1238 acres) in 1871 was 6751, and in 1881 it was 
7120; that of the extended area (2347 acres) in 1881 
was 8496. 


Teignmouth is of veryancient origin. It received a grant 
of a market from Henry III. East Teignmouth was for- 
merly called Teignmouth Regis, and West Teignmouth, 
Teignmouth Episcopi—the manor haying belonged to the 
see of Exeter until alienated by Bishop Vesey. Teignmouth 
was burned by French pirates in 1340, and was again de- 
vastated by the French on 26th June, 1690. 


TEINDS. See Tirues. 


TELEGRAPH. 


ELEGRAPH (from 77%e and ypdgw) signifies an 
instrument to write at a distance. The term is 
specifically applied to apparatus for communicating 
intelligence to a distance in unwritten signs addressed 
to the eye or ear, and has only recently had application 
to those wonderful combinations of inanimate matter 
which literally write at a distance the intelligence com- 
mittedtothem. The chief object of the present article 


“be found 


PHS.) 


account of American contributions to telegraphy_ will 
in the Appendix to this volume under the title TELE- 


is to explain the principles and practice of the electric 
telegraph, and we shall allude to other telegraphic 
systems only to illustrate the general principles of 
signalling. . 

A word expressing an idea may, according to a pre- 
arranged plan of signalling, be communi- 
cated by voice, by trumpet calls, by gun fire, 
by gesture or dumb signs, by lamp signals, 
by flags, by semaphore, or by electric telegraph. The 
simplest system of word-signalling hitherto practiced 
is that of the nautical flag telegraph, in which each 


Signalling 
generally. 
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hoist represents a word by a combination of four flags | letter, viz., to attach to the end of each wire a small 


in four distinct positions (see SIGNALS, Re 

n denote the number of flags, supposed all different, 
out of which the four to be sent up may be selected, 
the number of different ideas which can be expressed by 


a single hoist is n(n — 1)(n —2)(n —3), since there are | t t : 
‘in 1797 by Lomond,* who used only one line of wire 


n varieties out of which the flag for each of the four 
positions may be independently chosen. ‘To commit 
to memory so great a number of combinations, which 
amount to 358,800 if n= 26, would be a vain effort ; 
the operators on each side must therefore have con- 
stant recourse to a dictionary, or code, as it is called. 


For the sake of convenient reference each flag is called | 


and all that 


by the name of a letter of the alphabet, 
the operator has to bear in mind is the letter by which 
each flag is designated. Sometimes the words to be 
expressed are spelled out by means of the flags as in 
aay language; but, as in most words there are 
more than four letters, as scarcely any two consecutive 
words are spelled with four or less than four letters, 
and as more than four flags at a time cannot be con- 
veniently used, the system of alphabetic signalling 
frequently requires the use of two hoists for a word, 
and scarcely ever has the advantage of expressing two 
words by one hoist. It is therefore much more tedious 
than code signalling in the nautical telegraph. 

In point of simplicity spoken words may be consid- 
ered as almost on a par with the nautical telegraph, 
since each word is in reality spoken and heard almost 
as a single utterance. Next in order comes the system 
of spelling out words letter by letter, in which—instead 
of, as in the nautical telegraph, 358,800 single symbols 
to express the same number of ideas—26 distinct sym- 
bols are used to express by their combinations any 
number whatever of distinct ideas. Next again to this 
may be ranked the system by which several distinct 
successive signals are used to express a letter, and 
letters thus communicated by compound signals are 
combined into words according to the ordinary method 
of language. It is to this last class that nearly all 

ractical systems of electro-telegraphic signalling be- 
ong. But some of the earliest and latest proposals 
for electric telegraphs are founded on the idea of making 
a single signal represent a single letter of the alphabet; 


as instances we may name those early forms in which | 


separate conductors were used for the different letters ; 
a method suggested by Professor W. Thomson! in 1858 
in which different strengths of current were to be 
employed to indicate the letters; and the various forms 
of printing telegraph now in use. 


I. Hisrorican Skercu or EARLY TELEGRAPHS. 


Although the history of practical electric telegraphy 
does not include a period of more than half 
" acentury, the idea of using electricity for 
telegraphic purposes is much older. It was suggested 
again and again’as each new discovery in electricity 
and magnetism seemed to render it more feasible. 
Thus the discovery of Stephen Gray and of Wheeler 
that the electrical influence of a charged Leyden jar 
may be conveyed to a distance by means of an insulated 
wire gave rise to various proposals, of which perhaps 
the earliest was that in an anonymous letter? to the 
Scots Magazine (vol. xv. p. 73, 1753), in which the 
use of as many insulated conductors as there are letters 
in the alphabet was suggested. Hach wire was to be 
used for the transmission of one letter only, and the 
message was to be sent by charging the proper wires 
in succession and received by observing the movements 
of small pieces of pa} marked with the letters of the al- 
phabet and place under the ends of the wires. _ A very 
Interesting modification was also proposed in the same 


Early forms, 


1 See his Mathematical and Physical Papers, vol. ii. p. 105. 

4From correspondence found among Sir David Brewster's 
papers after his death it seems highly probable that the writer 
of this letter, which was pened “C. M.,” was Charles Morrison,a 
pe and a native of Greenock, but at that time resident in 


wie 
of this to telegraphic purposes was sugges 


f light ball which when charged would be attracted 
‘towards an adjacent bell and strike it. 


Some twenty 
years later Le Sage proposed a similar method, in wbich 
each conductor was to be attached’ to a pith ball elec- 
troscope. An important advance on this was proposed 


and an alphabet of motions. Besides these we have 


‘in the same period the spark telegraph of Reiser, of 
Don Silva, and of Cavallo, the pith ball telegraph of 


Ronalds, and several others. Next came the discovery 
of Galvani and of Volta, and as a consequence a fresh 
set of proposals, in which voltaic electricity was to be 
used. The discovery by Nicholson and Carlisle of the 
decomposition of water and the subsequent researches 
of Davy on the decomposition of the solutions of salts 
by the voltaic current was turned to account in the 
water voltameter telegraph of Sémmering and the 
modification of it proposed by Schweigger, and in a 
similar method proposed by Coxe, in which a solution 
of salts was substituted for water. Then came the 
discovery by Romagnesi and by Oersted of the action 
of the galvanic current on a magnet. ihe 
Y ap- 
lace and taken up by Ampére, and afterwards by 
Triboaillet and by Schilling, whose work forms the 
foundation of much of modern telegraphy. Faraday’s 
discovery of the induced current produced by passing 
a magnet through a helix of wire forming part of a 
closed circuit was laid hold of in the telegraph of Gauss 
and Weber, and this application was at the fequest 
of Gauss taken up by Steinheil, who brought it to 
considerable perfection. Steinheil communicated to 
the Gottingen Academy of Sciences in September, 1838, 
an account of his telegraph, which had been constructed 
about the middle of the preceding year. The currents 
were produced by a magneto-electric machine resem- 
bling that of Clarke. The receiving apparatus consisted 
of a multiplier, in the centre of which were pivoted 
one or two magnetic needles, which either indicated the 
message by the movement of an index or by strikin 
two bells of different tone or recorded it by making i 
dots on a ribbon of paper. Among other workers 
about this time we may mention Masson, Bréguet, 
Davy, Deval, Billon, Soudalot, and Vorsselman, who 
proposed to use the physiological effects of electricity 
in working an electric telegraph. * ( 

Steinheil appears to have been anticipated in the 
matter of a recording telegraph by Morse of America, 
who in 1835 constructed a rude working model of an 
instrument ; this within a few years was so perfected 
that with some modification in detail it has been largely 
used ever since (see below). In 1836 Cooke, to whom 
the idea appears to have been suggested by Schilling’s 
method, invented a telegraph in which an abpliebet 
was worked out by the single and combined movement 
of three needles. Subsequently, in conjunction with 
Wheatstone, he introduced another form, in which five 
vertical index needles, each worked by a separate 
multiplier, were made to point out the letters on a dial. 
Two needles were acted upon at the same time, and 
the letter at the point of intersection of the direction 
of the indexes was read. This telegraph required six 
wires, and was shortly afterwards displaced by the 
single-needle system, still to a large extent used on 
railway and other less important cireuits. The single- 
needle instrument is a vertical needle galyanoscope 
worked by a battery and reversing key, the mo 
right and left of one end of the index corresp 
to the dashes and dots of the Morse alphabet. _ 
crease the speed of working, two single-needle 
ments were sometimes used (double-ne | 
This system required two lines of wire, and, alot 


8 See Arthur Young, Travels in France, p. 8. 
4 The reader interested in the early history of the 
ie may consult Edward Highton, 7} Prectrie 
on, 1852; Moigno, Traité de Ti phie El 
Sabine, History of the Electric T 


; 
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all multiple-wire systems, soon passed out of use. | iron, with an insulating stem fitted to it to support it 


Similar instruments to the single and double needle | below. 


Very good insulators may be made of contin- 


ones of Cooke and Wheatstone were about the same uous glass; but well-glazed porcelain is more generally 


time invented by the Rev. H. Highton and his brother 
Edward Highton, and were used for a considerable time 


on some of the railway lines in England. Another series | 


of instruments, introduced by Cooke and Wheatstone in 


1840, and generally known as ‘‘ Wheatstone’s step-by- | 


step letter-showing”’ or ‘A B C instruments’’ were 
worked out with great ingenuity of detail by Wheatstone 
in Great Britian and by Bréguet and others in France. 
They are still largely used for private wires, but are 
being rapidly displaced by the telephone. Wheatstone 
also described and to some extent worked out an inter- 
esting modification of his step-by-step instrument, the 
object of which was to produce a letter-printing tele- 
graph. But it never came into use ; some years later, 

owever, an instrument embodying the same principle, 
although differing greatly in mechanical detail, was 
brought into use by Royal E. House of Vermont, U.S., 
and was very successfully worked on some of the Amer- 
ican telegraph lines till 1860, after which it was grad- 
ually displaced by the Phelps combination telegraph. 
The House instrument is not now in use, but various 
modifications of it are still employed for private lines 
and for stock telegraphs, such as Calahan’s and the 
universal stock telegraphs, Phelps’s stock_ printer, 
Gray's automatic printer for private lines, Siemens’s 
and Phelps’s automatic type printers, etc. (see infra, 
pp. 129-130). 


Il. Genera Description or Evectric TELE- 
GRAPHS FOR LAND AND SEA. 


The first requisite for electro-telegraphic communi- 
Kesentia) Catton between two localities is an insulated 
apparatus, Conductor extending from one to the other. 

This, with proper apparatus for originating 
electric currents at one end and for discovering the 
effects produced by them at the other end, constitutes 
an electric telegraph.? Faraday’s term ‘‘ electrode,”’ 
literally a way for electricity to travel along, might be 
well applied to designate the insulated conductor along 
which the electric messenger is dispatched. _ It is, 
however, more commonly and familiarly called ‘‘ the 
wire”’ or “‘ the line.”’ 

The apparatus for generating the electric action at 
one end is commonly called the transmitting apparatus 
or instrument, or the sending apparatus or instrument, 
or sometimes simply the transmitter or sender. The 
apparatus used at the other end of the line to render 
the effects of this action perceptible to any of the 
senses—eye, ear, or taste, all of which have been used 
in actual telegraphic signalling—is called the receiving 
apparatus or instrument. 

n the aerial or overground system of land telegraphs 
the main line consists generally of a ‘‘ gal- 
teal a vanized’’ iron wire from one-sixth to a 

ee uarter of an inch in diameter, stretched 
: through the air from pole to pole, at a suf- 
ficient height above the ground for security. The sup- 
ports or insulators, as they are called, by which it is 
attached to the poles are of very different form and 
arrangement in Nifferent telegraphs, but consist essen- 
tially of a stem of glass, porcelain, coarse earthenware, 
_or other non-conducting substance, protected by an 
overhanging screen or roof. One end of the stem is 
firmly attached to the pole, and the other bears the 
wire. The best idea of a single telegraphic insulator 
may be got from a common umbrella, with its stem of 


‘ ene weretance attached upright to the top of a 


pole and bearing the wire supported in a notch on the 
Rep oieice. e umbrella may be either of the same 
, nce as the stem—all glass or all glazed earthen- 
ware, for instance—or of a stronger material, such as 


1 For the different forms, see Prescott’s Electricity and the Electric 


562 
—— ere in this telegraph of course complete the 


| sulator—is shown in Fig. 1. 


used, or rather earthenware, which is cheaper, less 
brittle, and insulates well as long as the glazing is suf- 
ficent to prevent the porous substance within from 
absorbing moisture. 

One of the best forms—Varley’s double eup in- 
It consists of two distinct 
cups (c, C), which are moulded and fired separately, 


and afterwards cemented together. 
If Ki The double cup gives great security 
7. AW, 

\ 


extending through the insulator, and 
also gives a high surface insulation. 
An iron bolt (6) cemented into the 
centre of the inner cup is used for 
fixing the insulator to the pole or 
bracket. 

In the underground system the 
main line generally con- 
sists of a copper wire, or 
a thin strand of copper 
wires, covered with a con- 
tinuous coating of gutta percha, in- 
dia-rubber, or some equivalent in- 
sulating substance, served with tarred 
tape and enclosed in earthenware, 
iron, or lead pipes laid below the 
surface of the ground. This system 
is largely used for street and tunnel 
work, and to a considerable extent, 
especially in Germany, for ordinary 
lines. Hach tube generally contains 
a number of wires, which are either 
laid up into a cable and covered with a serving of 
tarred tape or hemp before being drawn into the tube, 
or—as is more commonly the case in the United King- 
dom—simply laid together in a parallel group and tied 
at Sahn with binders, Thien are removed as the 
wires are drawn into the tube. On some long under- 
ground lines in Germany the insulated wires are laid 
up into acable, served with jute or hemp, and sheathed 
with a continuous covering of iron wires, precisely 
similar to the submarine cables described below. The 
cable is laid in a deep trench and coated with bitumen. 
This form of cable is easily laid, and if properly manu- 
factured is likely to be very durable. 

Submarine Cables.—A submarine cable (Figs. 2-4), 
as usually manufactured at present, consists’ 


against loss of insulation due to cracks 
\y y, 
N 


Under- 
ground 
lines. 


Fie. Pa ania 
double cup insula- 
tor, one-fourth full 
size. 


of a core a in the centre of which is a strand Sub- 
P3 Py e ° . marine 
of copper wires varying in weight for dif- raabian: 


ferent cables between 70 and 400 tb to the 

mile. The stranded form was suggested by Prof. W. 
Thomson at a meeting of the Phileso hical Society of 
Glasgow in 1854, because its greater flexibility renders 
it less likely to damage the insulating envelope during 
the manipulation of the cable. The central conductor 
is covered with several continuous coatings of gutta 
percha, the total weight of which also varies between 
70 and 400 fb to the mile. With a light core the 
weight of the gutta percha generally exceeds that of 
the copper, while in some heavy cores the copper is 
heavier. The different coatings of gutta percha and 
of the conductor are usually separated by a thin coat- 
ing of Chatterton’s compound (a mixture of gutta 
percha, resin, and Stockholm tar), in order to make 
them adhere firmly together. This practice has re- 
cently been departed from by Messrs. Siemens Brothers, 
who have succeeded by an improved process of manu- 
facture in getting perfect adhesion without the use of 
the compound. The core is served with a thick coat- 
ing of wet jute, yarn, or hemp (h), forming a soft bed 
for the sheath, which consists of soft iron, or of homo- 
geneous iron, wires of the nyse Nea The sheath- 
ing wires are usually covered with one or two servings 
of tarred canvas tape (¢), or of tarred hemp, laid on 
alternately with coatings of a mixture of asphaltum 
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and tar. 
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The weight of the iron sheath varies greatly | lated by the die D, is pressed out of the eylinder by apply- 


according to the depth of the water, the nature of the | img the requisite pressure to the piston P. The newly 


sea bottom, the prevalence of currents, and so on. 
Fig. 2 shows the intermediate type again sheathed 


_ Fras. 2-4—Sections of three types of submarine cables, full 
size. na 2.—Type of shore end. Fig. 3.—Intermediate type. 
Fig. 4.—Deep sea type. 


with a heavy armor to resist wear in the shallow water 
near shore. In many cases a still heavier type is used 
for the first mile or two from shore, and several inter- 
mediate types are often introduced, tapering gradually 


coated wire is passed through a long trough T, containing 
cold water, until it is sufficiently cold to allow it to be 
safely wound on a bobbin B’. This operation completed, 
the wire is wound from the bobbin B’ on to another, and at 
the same time carefully examined for air-holes or other 
flaws, all of which are eliminated. The coated wire is 
treated in the same way as the copper strand,—the die D, 
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‘or another of the same size, being placed at the back of the 
cylinder and a larger one substituted at the front. A second 
coating is then laid on, and after it passes through a similar 
process of examination a third coating is applied, and so on 
until the requisite number is completed. The finished core 
changes rapidly in its electric qualities at first, and is 
generally kept for a stated interval of time before being 
subjected to the specified tests. It is then placed in a tank 
of water and kept at a certain fixed temperature, usually 
75° Fahr., until it assumes approximately a constant elec- 
trical state. Its conductor and dielectric resistance and its 
electrostatic capacity are then measured. These tests are 
generally repeated at another temperature, say 50° Fabr., 
for the purpose of obtaining at the same time greater cer- 
tainty of the soundness of the core and the rate of yaria- 
tion of the conductor and dielectric resistances with tem- 
perature. Should these tests prove satisfactory the core is 
served with jute yarn, coiled in water-tight tanks, and sur- 
rounded with salt water. The insulation is again “ 
and if no fault is discovered the served core is passed 
through the sheathing machine, and the iron sheath and the 
outer covering are laid on. As the cable is sheathed, it is 
stored in large water-tight tanks and kept at a nearly uni- 
form temperature by means of water. 

The cable is now transferred to a cable ship, provided 
with water-tight tanks similar to those used in Sabana 
the factory for storing it. Thetanks are nearly sion. 
cylindrical in form and have a truncated cone 
fixed in the centre, as shown at C, Fig. 6. The cable is care- 


7o stern pulley 


Fic. 6.—Diagram of cable tank and paying out apparatus of submarine cable. 


to the thin deep-water type. Captain S. Trot and 
Mr. F. A. Hamilton have proposed! to abandon the 
iron sheath and substitute a strong double serving of 
hemp, laid on in such a way as to prevent twisting 
when the cable is under tension. This suggestion, 
which is a revival with some modifications of an old 
idea, is, however, still in the experimental stage. 

_ We will now describe very briefly a few of the most 
Important processes in the manufacture and submer- 
gence of submarine cables. 


In manufacturing a cable (Fig. 5) the copper strand is 
passed through a vessel A containing melted 


bl _  Chatterton’s compound, then through the cyl- 
facture. inder C, in which a quantity of gutta percha, 


_ _. purified by repeated washing in hot water, by 
mastication, and by filtering through wire-gauze filters, is 
kept warm byasteam-jacket. As the wire is pulled through, 
a coating of gutta percha, the thickness of which is regu- 


1 Journ, Soe. Telegr. Eng., vol. xii. p. 495. 


fully coiled into the tanks in horizontal flakes, each of which 
is begun at the outside of the tank and coiled towards the 
centre. The different coils are prevented from adhering by 
a coating of whitewash, and the end of each nautical mile 
is carefully marked for future reference. After the cable 
has been again subjected to the proper electrical tests and 
found to be in perfect condition, the ship is taken to the 
place where the shore end is to be landed. A sufficient length 
of cable to reach the shore or the cable-house is paid oyer- 
board and coiled on araft or rafts, or on the deck of a steam- 
launch, in order to be connected with the shore. end 
is taken into the testing room in the eable-house the 
conductor connected with the testing instruments, and, 
should the electrical tests continue satisfactory, the ship is 
put on the proper course and steams slowly ahead, paying 
out the cable over her stern. The cable must not be over- 
strained in the process of submersion, and must be paid out 
at the proper rate to give the requisite slack, This involves 
the introduction of machinery for measuring and con 
ling the speed at which it leaves the shipand for meast 
the pull on the cable. The essential parts of th a 


trol- 
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tank T is taken to the testing room, so that continuous 
tests for electrical condition can be made. The upper end 
is passed over a guiding quadrant Q toa set of wheels or 
fixed quadrants 1, 2,3... then to the paying-out drum P, 
from it to the dynanometer D, and finally to the stern pul- 
ley, over which it passes into the sea. The wheels 1, 2, 3, ... 
are so arranged that 2, 4, 6, ... can be raised or lowered so 


as to give the cable less or more bend as it passes between | 


them, while 1, 3, 5, ... are furnished with brakes. The 
whole system provides the means of giving suflicient back- 


pull to the cable to make it grip the drum P, round which | 


it passes several times to prevent slipping, On the same 


shaft with P is fixed a brake-wheel furnished with a power- | 


ful brake B, by the proper manipulation of which the speed 
of paying out is regulated, the pull on the cable being at 
the same time obseryed by means of D, 
be readily put in gear with a powerful engine for the pur- 
pose of hauling back the cable should it be found necessary 
todoso. The length paid out and the rate of paying out 
are obtained approximately from the number of turns made 
by the drum P and its rate of turning. This is checked by 
the mile marks, the known position of the joints, etc., as 
they pass. The speed of the ship can be roughly estimated 
from the speed of the engines; itis more accurately obtained 
by one or other of the various forms of log, or it may be 
measured by paying out continuously a steel wire over a 
measuring wheel. The average speed is obtained very ac- 
curately from solar and stellar observations for the position 
of the ship. The difference between the speed of the ship 
and the rate of paying out gives the amount of slack. The 
amount of slack varies in different cases between three and 
ten per cent,, but some is always allowed, so that the cable 
may easily adapt itself to inequalities of the bottom and 
may be more readily lifted for repairs. But the mere pay- 
ing out of sufficient slack is not a guarantee that the cable 
will always lie closely along the bottom or be free from 
spans. Whilst it is being paid out the portion between the 
surface of the water and the bottom of the sea lies along a 
straight line, the component of the weight at right angles 
to its length being supported by the frictional resistance to 
sinking in the water. If, then, the speed of the ship be », 
the rate of paying out uw, the angle of immersion 7, the depth 
of the water h, the weight per unit length of the cable w, 
the pull on the cable at the surface P, and A, B constants, 
we have: 


see eeeeee 


od A f 
P=h {wif veosi) | 


and wcosi=Bf(vsin i)........- Me puvas"ccteestes sdadesescees (B), 


where fstands for “function.” The factors Af (u—vcos i) 
and Bf (v sin i) give the frictional resistance to sinking, per 
unit length of the cable, in the direction of the length and 
transverse to the length respectively:! It is evident from 
equation (8) that the angle of immersion depends solely on 
the speed of the ship; hence in layingacable on an irregu- 
lar bottom it is of great importance that the speed should 
be sufficiently low. This may be illustrated very simply as 
follows: suppose a a (Fig. 7) to be the surface of the sea, b ¢ 


The shaft of P can | 
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Qualities of a Telegraph Line.—The efficiency of the tele- 
graph depends on three qualities of the main line—(1) its 
conducting quality, (2) its insulation, and (3) its electro- 
static capacity. 

1. The conducting quality of a wire or other elongated 
portion of matter is measured by the quantity 
of electricity which it allows to flow through it Condue me 
when a stated “electromotive force,” or ‘ dif- quality 
ference of electric potentials,” is maintained between its 
two ends. It may be most naturally, and is in point of fact 
generally, expressed in terms of resistance to transmission, 
regarded as a quality inverse to that of conducting power, 
and expressed numerically by the reciprocal of the measure 
of the conducting power: An independent explanation and 
definition of the electrical resistance of aconductor may be 
given as follows: the electrical resistance of a conductor is 
measured by the amount of electromotive force, or difference 
of potentials, which must be maintained between its ends 
to produce a stated strength of electric current through it. 

2. The true measure of the insulation of a body is the re- 
sistance to conduction offered by its supports. 
The reciprocal of this, or the conducting power 
of the supports, measures the defectiveness of the insula- 
tion. Since no substance yet known is absolutely a non- 
conductor of electricity, perfect insulation is impossible. If, 
however, the supports on which a telegraph wire rests pre- 
sent, on each part and on the whole, so great a resistance to 
electric conduction as to allow only a small portion of the 
electricity sent in, in the actual working, at one end to es- 
cape. by lateral conduction, instead of passing through the 
line and producing effect at the other end, the insulation 
is as good as need be for the mode of working adopted. With 
the good insulation attained in asubmarine line, round every 
part of which the gutta percha is free from flaws, no tele- 
graphic operation completed within a second of time can be 
sensibly influenced by lateral conduction. A charge com- 
municated to a wire thus insulated under water, at the tem- 
perature of the sea-bottom, is so well held that, after thirty 
minutes, not so much as half of it is found to have escaped. 
From this, according to the familiar “compound interest ” 
problem, it appears that the loss must be at the rate of less 
than five per cent. per two minutes. 

3. In 1849 Werner Siemens proved that “ when a current 
issent through asubmerged cable a quantity of 


Insulation. 


, electricity is retained in charge along the whole Electro- 
surface, being distributed in proportion to the static 
tension of each point,’—that is to say, to the  C®#Pacity, 


difference of potentials between the conductor at 

any point and the earth beside it. In 1854 Faraday showed 
the effect of this “electrostatic charge” on signals sent 
through great lengths of submerged wire, bringing to light 
many remarkable phenomena and pointing out the “ induc- 
tive”? embarrassment to be expected in working long sub- 
marine telegraphs. In letters’ to Professor Stokes in No- 
vember and December of the same year, Prof. W. Thomson 
gave the mathematical theory of these phenomena, with 
formule and diagrams of curves, containing the elements 
of synthetical investigation for every possible case of prac- 
tical operations. Some of the results of this 
theory are given at the end of the present 
article. The conductor of a submarine cable 
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the bottom, and ec the straight line made by the cable; 
then, if a hill H, which is at any part steeper than the in- 
clination of the cable, is passed over, the cable touches it at 
some point ¢ before it touches the part immediately below 
?, and if the friction between the cable and the ground is 
sufficient the cable will either break or be left in a long span 
ready to break at some future time. It is important to ob- 


has a very large electrostatic capacity in com- 
parison with that of a land telegraph wire in 
consequence of the induction, as of a Leyden 
phial, which takes place across its gutta per- 
cha coat, between it and its moist outer sur- 
face, which may be regarded as perfectly con- 
nected with the earth, that is to say, at the 
same potential as the earth. The mathematical expressions 
for the absolute electrostatic capacity C, per unit of length, 
in the two cases are as follows : 

Let D=diameter of the inner conductor, supposed to be 
that of a circular cross section, or of a circle in- 
appreciably less than one circumscribed about 


a 
the strand which constitutes a modern subma- 


ne, 


serve that the risk is in no way obviated by the increasing | rine conductor ; D’ = outer diameter of the insulating coat; 


slack paid out, except in so far as the amount of sliding 
which the strength of the cable is able to produce at the 
gp of contact with the ground may be thereby increased. 
speed of the ship must therefore be so regulated that 
the angle of immersion is as great as the inclination of the 
steepest slope passed over. Under ordinary circumstances 
the angle of immersion i varies between six and nine de- 
, grees? 
_ 1 See Sir W. Thomson, Mathematical and Physical Papers, vol. ii. 


165. 

2 For di of cable patotantite and la consult poe 
: iy Emerg \ don, 1877, and Captain V. H 
s Laying and Repairing of Electric Telegraph Cables, London, 


I specific inductive capacity of the gutta percha or other 
substance constituting the insulating coat. Then 
pres Pk 
™2loge D’/D" 

In the case of a single wire of circular section, diameter 
D, undisturbed by the presence of others, and 
supported at a constant height h above the 
earth by poles so far apart as not to influence 
its capacity sensibly— 

1 


C= Doge 4h" 
8 Published in Proc, Roy. Soc, for 1855. 
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Example 1. In asubmarine cable in which D’ = 1 cen- 
timétre; D= 0.4 centimétre ; and 1=3.2: 
I 3.2 & 4343 


Nias + ae = 
C=Siog.D/D~ 2x 2079 1! 
Example 2, Ina land line in which D=0.6 centimétre 
and h=600 centimétres— : 
i ASS 9 1 


C=9 og. 4h/D —7.204— 16.6" 

The capacity, therefore, is in this ease less than one-twenty- 
ninth of that of the submarine cable of example 1 for the 
same length. 


Telegraph Testing. 
Standards of Measurement.—A brief consideration of the 
standards according to which the electrical 


Standards ney: 2 ; 
po pod qualities referred to in the last section are | 
ment. measured, and the measurements to be de- 


scribed in this section are made, will render the 
statements of those qualities and quantities more definite, 
A complete and universally comparable system of standards 
for physical measurements can be obtained by adopting 
arbitrarily as fundamental units those of length, mass, and 
time, and expressing in terms of these in a properly defined 
manner the units of all the other quantities, The units now 
adopted all over the world for electrical measurements take 
the centimétre as the unit of length, the gramme as the unit 
of mass, and the mean solar second as the unit of time. 
There are two systems in use, the electrostatic and the elec- 
tromagnetic. In the former the mutual forces exerted by 
two bodies, each charged with static electricity, are taken 
as the starting-point, and in the latter the mutual forces 
exerted between a current of electricity and a magnet. The 
units according to these two systems are definitely related ; | 
but as we deal in the present article with the electromag- | 
netic system we give the following brief account of it only. 
The dyne or unit force is that force which, acting on a 
gramme of matter, free to move, imparts to ita 
velocity of 1 centimétre per second. Unit quan- 
tity of magnetism or unit magnetic pole is that 
quantity of magnetism which, when placed at a distance of 
1 centimétre from an equal and similar quantity of mag- 
netism ora magnetic pole, repels it with unit force. Unit 
magnetic field is a field which, when a unit quantity of 
magnetism or a unit magnetic pole is placed in it, is acted 
on by unit force. Unit current is a current which, when 
made to flow round a circle of unit radius, produces a 
magnetic field of 27 units’ intensity at the centre of the 
circle, or acts on a unit quantity of magnetism placed at the 
centre of the circle with 27 units of force. Unit quantity of | 
electricity is the quantity conveyed by the unit current in 
one second, Unit difference of potential is the difference of 
potential between the ends of a conductor of unit length 
when it is placed with its length at right angles to the 
direction of force in a unit magnetic field and kept moving 
with a velocity of 1 centimétre per second in the direction 
at right angles to its own length and to the direction of the 
magnetic force. Unit electromotive force is produced in a 
closed circuit if any unit of its length is held in the man- | 
ner, and moved in the direction and with the velocity, de- 


Units. 
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| have been constructed, and can be relied on, if properly 
' taken care of, to remain very nearly accurate from year to 
year. Similar specimens of the standard unit of capacity 
or microfarad which remain very nearly constant have been 
successfully produced, For a fuller treatment of this sub- 
ject and of the methods of determining the different units, 
see ELECTRICITY, vol. viii. p. 38 sq. 

Telegraph line testing consists mostly of comparisons of 
the resistance of the conductor and the insulator with sets 
of standard resistances, and of comparisons of the inductive 
capacity of the line or cable with standard condensers of 
known capacity. When, as is sometimes the case, the 
strength of the current flowing through the line or through 
a particular instrument is to be determined, it is measured 
by an electrodynamometer, or by a current galyanometer, 
properly constructed for indicating currents in absolute 
measure. In the absence of such an instrument it may be 
obtained accurately by the use of a standard galvanometer 
in a known or determined magnetic field, or, taking advan- 
tage of Faraday’s discovery of the electro-chemical equiva- 
lents, by measuring the amount of silver or of copper de- 
posited by the current when it is made to pass through an 
electrolytic cell; or the electromotive force per unit resist- 
ance of the circuit may be determined by the use of standard 
resistances and a standard cell. Space does not allow us to 
do more than simply refer to these methods, the first two 
at least of which involve accurate and somewhat difficult 
experimental work.? 

Measurement of Wire Resistance.—(1) By Wheatstone’s bridge 
Let / (Fig. 8) be the line with its distant end 


connected with the earth, aand b known resist- | Measure- 
ances, «a resistance which can be varied, G a ment of 
galvanometer, K a single lever key, Ki a re Tes ~ 
reversing key, and B a battery. Put the zine anVivea i 
pole of the battery to the line and adjust the stone's 
resistance x until the galyanometer G shows no bridge. 


deflection when Kj is depressed. We then have, 
assuming no electromotive force in the line, /==ax/b. Next 


put the copper pole to the line and repeat the test, and ea 
pose in this case 1 = a/b; if these two values of / nearly 


1 For the development of this important part of electrical 
science, see Weber, “ Messungen galyanischer Leitungswider- 


March, 1851; Thomson, “ Mechani 


€ 
| stiinde nach einem absoluten Manse = phe pple Annalen, 


|“ Application of the Principle of Mechanical Effect to 


urement of Electromotive Force, and of Galvanic R ces in 
Absolute Units,” and “ Transient Electric Currents,” in Phil. Mag., 
1851 and 1852; Weber, Electrodynamische M 

insbesondere rly pce, | der Stromintensitdism: auf me- 
chanischen Maass, Leipsie, 1856 ; Thomson, “ he ( Con- 


scribed in the last section. Unit resistance is the resistance 
which, when acted on by unit electromotive force, transmits 
unit current. Unit capacity is the capacity of a body which 
requires unit quantity of electricity to raise its potential by 
unity. The units above specified are generally referred to 
as the absolute C.G.S. electromagnetic units of the differ- 
ent quantities. In practice their magnitudes were found 
inconvenient, and certain multiples and submultiples of 
them have been adopted as the practical units of measure- 
ment: thus the ohm is equal to 10° C.GS. units of resist- 
ance; the volt is eyual to 10° C.G.S. units of electromotive 
force; the ampere is equal to 107 C.G.S. units of current; 
the coulomb is equal to 107 C.G.S. units of quantity; the 
‘eclied is the capacity which is charged to a volt by a cou- 
omb, and is equal to 10 C.G.S, units of capacity ; the miero- 
farad is the millionth part of the farad, and is equal to 
10-5 C.G.S. units of capacity. 

We are here chiefly concerned with the units of electro- 
motive force, resistance, and capacity. No universally 
recognized standard of electromotive force has yet been 
established, but the want has been to a great extent sup- 
plied by the potential galvanometers, electrostatic volt- 
meters, standard cells, and other instruments devised by Sir 
W. Thomson and others. The work of Lord Rayleigh, Dr. 
Fleming, and other experimenters on the Clark and Daniell 
standard cells has shown conclusively that an electromotive 
force can be reproduced with certainty within one-tenth per 
eent, of accuracy by means of either of these cells. 
mens of the standard unit of resistance, or ohm, made of an 
alloy of platinum and silver, or of platinum and iridium, 


t 

ductivity of Commercial Copper,” “Synthetical r 
Attem ts” on the same subject, and “ Measurement of the Elec- — 
trostatic Force between the Poles of a Daniell’s ,and 
Measurement of the Electrostatie Foree required to | uce a 
Spark in Air,” Proc, Roy. Soc., 1857 and 1860; reprint of yi of 
Brit. Assoc. Committee on Electr. Stand., ete., edited Prof. 
F. Jenkin; Thomson, Electrical Units of Me a 
delivered at Institution of Civil Engineers, 1883; Reports of the 
International Conference for the Determination of the El 
Units, held at Paris in 1882 and 1884; A. ko Absolute 
ments in Electricity and Magnetism, London, 1 

2 See A. Gray, Absolute Measurements in Bectricity ! 

p. 27,74; also T. Gray, Phil. Mag., November, 1886. The 
ng quotation from the art, TELEGRAPH in the Sth ed. of the 
Brit. shows how comparatively recent is the introduction of 
thing like absolute measurement in telegraph testing: ‘ 
ordinary test for insulation consists in applying a galvanic 
tery, with one pole to earth and the other through a gab 
eter coil, to the line of telegraph of which the ren 
keptinsulated. If the insulation of the whole line w 
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agree the true value may be taken as 2ax12%/b(a1 + 22). The 
effect of an electromotive force in the line itself is nearly 
eliminated by reversing the battery. 

(2) Let the battery B (Fig. 9) be connected through the 


keys Ki and K and the galvanometer G with the | 
line /, which has its distant end to the earth as | 


By direct 
deflection. before; shunt the galvanometer by a shunt s 
until a convenient deflection is obtained, and then take as 


quickly as possible a series of readings with zine and copper 


alternately to the line. Next substitute for J a set of resist- 
ance coils and yary the resistance until the same series of 
readings is obtained. 
reproduction of each reading indicates the apparent resist- 
ance of the line when that reading was taken. Thé read- 
ings will generally differ because of the existence of a vari- 
able electromotive force in the line. If, however, the 
difference is not very great, the harmonic mean of the 
arithmetic mean of the resistances, when zine and copper 
were respectively to the line, will give nearly the true re- 
sistance. Since the deflections are reproduced by substi- 


Fig. 9. 


tuting resistances for the line, the galyanometer zero may 
be off the scale to one side, and hence the total deflection, 
and therefore the sensibility, may be made very consid- 
erable. In this case the reversing key K is required for 
keeping the deflection in the same direction. With a per- 
fectly insulated battery this can be accomplished by putting 
the galvanometer between the battery and the key K; but 
the arrangement shown is safer. The most suitable galva- 
nometer for these tests is a dead-beat mirror galyanometer 
with a long enough suspension to prevent error from the 
viscosity of the fibre. Such an instrument is much to be 
preferred to the astatic form, especially when variable 
earth-currents are present. 

(3) A highly sensitive modification of method (2) is ob- 
tained by the use of a differential galvanometer, 


cot pi one coil of which is joined in circuit with the 
galyano- Standard resistances and the other coil with the 
meter, line. The resistances are then adjusted to bal- 


ance, or to give no permanent deflection when 
the battery curcuit is closed. Several balances with posi- 
tive and negative currents must be taken and the results 
combined as indicated above. 

(4) When an electrometer is employed for testing insu- 
lation, as described below, it may be used for 
the wire resistance also either by substituting 
it for the galvanometer in Wheatstone’s bridge 
method (Fig. 8, G) or by that shown in Fig.10. One pole 


Ky 
Fig. 10. 


of the battery B is joined to the line through the reversing 
key K and the resistance R, the other pole being to the 
earth. Theelectrometer El. is then applied to the two ends 
of Rand to the end of / and the earth alternately and the 
relative deflection noted. The deflections should be as 
nearly as possible equal; that is, R should be as nearly as 
ble equal to 7. The form of reversing key shown at Ki 
convenient for this test, as it allows the comparison to be 
made quickly ; and as the readings can be always taken to 
the same side of zero, the whole length of the scale is avail- 
able for each deflection. The key consists of two ordinary 
front and back stop single lever keys fixed together by an 
insulating piece i at such a distance apart that the contact 
ee oe c, dare at the corners of asquare. Suppose one 
e batte 


The resistance introduced for the | 


adjustment of R for a second determination of /. Repeat 
these measurements several times and combine the results 
|in the manner described in method (2). If Ris not made 
| equal to /, the resistances are in the ratio of the correspond- 
ing deflections. 

Measurement of Insulator Resistance—(1) In the direct 


deflection method the connections are the same 

as those shown in Fig. 9, except that the Measure- 
distant end of the line is insulated. Very ment of 
| great care must be taken that the galvanom- insulator 
eter and all the connections between it and fag ks 
the end of the line are so well insulated that no deflection 


sensible part of the observed deflection is due method, 
to leakage through them. In making the test, 

first earth the line for five minutes; then, with the galva- 
nometer short-circuited, apply the zine pole of the battery 
to the line; at the end of from thirty seconds to a minute, 
depending on the length and capacity of the line, remove 
the short-circuit plug; and record the deflection at the end 
of every ten or fifteen seconds during the whole time 
(usually from ten to twenty minutes) the test is continued. 
Again earth the line for an interval equal to that during 
which the battery was applied; then apply the copper pole 
of the battery and repeat the readings as before. Using 
the deflections as ordinates and the corresponding times as 


abscissee, construct a smooth curve for both the zine and 
the copper test. The galvanometer constant divided by the 
mean ordinate of these curves at any time gives the insula- 
tion at that time. To determine the galvanometer constant, 
substitute a high resistance R, say one megohm, for the line, 
and shunt the galvanometer with a shunt s. If the deflec- 
tion under these circumstances is d and G is the galva- 
nometer resistance, the constant is 


c=—RraGts. 
8 


(2) The electrometer method is only applicable to lines 
of considerable inductive capacity, but is par- 


ticularly well suited for cable testing. The ines 
battery B (Fig. 11) is connected through a re- method. 


versing key Ki to the ends of the resistance 

slide ab, one end of which is put to earth. The slide 
generally consists either of 10 or 100 equal resistances, 
amounting in the aggregate to from 10,000 to 100,000 ohms, 
The cable can be connected by means of the reversing key 


K to either pair of quadrants of the electrometer El., the 
slider s being at the same time put to the other pair. To 
determine the constant of the electrometer, connect the 
earth wire w with the cable terminal and the slider with con- 
tact 1, and observe the deflection ; this should be the same 
for both directions of the current through the slide; its value 
multiplied by 10, when the slide is made up of ten coils, 
gives the value in scale divisions of the full difference 
of potential between the ends of the slide. This number 
added to the zero reading of the electrometer is called the 
inferred zero. 'To find the insulation of the cable, remove 
the wire w, put in the short circuit plug p, move the slider 
to contact 10, and, the distant end of the cable being insu- 
lated, apply by means of Ki the zine pole of the battery to 
the cable and the copper pole to the earth. Allow sufticient 
time for the cable to charge—say one minute for a cable of 
2000 knots—then remove the short-circuit plug and take 
readings every fifteen or thirty seconds. The difference of 
these readings from zero gives the fall of potential of the 
cable due to discharge through the insulating coat. Next 
earth the cable at both ends for a time equal to the duration 


put to the line and the resistance R ad- | 
until no change of deflection is obtained by depress- and take another series of readings. Subtract these read- 
1g Ki; then R is equal to/ if there is no earth disturbance. | ings from the inferred zero, and, using the differences as 
put the other pole of the battery to the line; turn the | ordinates and the corresponding times as abscisse, draw 
of K through 90° round the pivot p ; and repeat the | two curves. To find the insulation of the cable at any 


of the last test, and after reversing K put the copper pole 
of the battery to the cable and the zine pole to the earth 
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interval ¢t after the battery was applied, draw a tangent to 
the curve at the point corresponding to that time and pro- 
duce it to cut the axis of the ordinates. Let Di be the 
ordinate to the point of intersection, and D the ordinate at 


the time ¢; then, if C be the capacity of the cable in micro- | 


farads and I its insulation in megohms, 
D 
l= C(D;— D)’ 


If the difference between the reading and the inferred zero 
at the times ¢ and ti be D and Dj, the insulation is given 
by the equation 
.4343(t1 — t) 

~~ Clog D/D;’ 
when ft; —?¢ is reckoned in seconds. This latter is the for- 
mula commonly used; it gives the insulation at some time 
in the interval between the two observations; the exact 
time depends on the rate of “ absorption” of the cable. 

The advantages of the electrometer method of testing 
cables are the comparative steadiness of the needle during 
earth-current disturbances, its high sensibility for the de- 
tection of small intermittent faults, and the fact that sim- 
ultaneous tests can be taken from both ends of the cable. 
In order to test from both ends simultaneously one or other 
of the following methods may be adopted. Call the ends 


of the cable A and B, and suppose the operator at A is to |” 


begin the test. The operator at B joins the copper pole to 
the earth and the zine pole to the line, and leaves the slider 
of his slide resistance at the earth end of the slide. Then, 
at a time previously arranged, he watches until he sees the 
electrometer begin to indicate a charge in the cable, and 
moves the slider along the slide so as to keep the electrome- 
ter near zero. As soon as the electrometer ceases to indicate 
increase of charge he ceases to move the slider and begins 
to record the deflections at regular intervals, the first read- 
ing being taken as zero. ‘The other method is to leave the 
slider permanently to earth and keep the electrometer so 
insensitive that the deflection is always within the limits 
of the scale. Observe the time at which the electrometer 
begins to be deflected, and from that time onward take 
readings every thirty seconds during the time of the test. 
The mean of the readings taken at both ends, reduced to 
the same sensibility, should be used for calculating the 
insulation. This method not only eliminates the effects of 
earth-current disturbance but also throws light on the na- 
ture and distribution of such disturbances. 

When an electrometer is not available and the line is too 
much disturbed for good tests to be obtained 


re ose by the galvanometer method, the following 
method by Procedure may be adopted. Join the battery 
galvanom- and the galvanometer in series with the cable 
eter. as for the direct deflection test. Short-cireuit 


: the galvanometer and charge the cable for one 
minute. Insulate the cable for fifteen seconds; then break 
the short circuit of the galvanometer; again apply the 
battery, and take the deflection produced by the charge. 
Keep the battery on the cable for fifteen seconds, and 
during that time take if possible the direct deflection read- 
ing two or three times. Again insulate for fifteen seconds 
and repeat the above readings; and continue the same cycle 
of operations for the whole time of the test. After earthing 
the cable for the proper interval repeat the above test with 
the other pole of the battery to the cable. To reduce the 
charge readings to absolute measure, find the deflection of 
the galvanometer needle due to the charge of a condenser 
of n microfarads capacity by the testing battery ; let d be 
this deflection. Then the deflection that would be obtained 
by charging the whole cable would be Cd/n, and, if D be any 
one of the deflections during the test, Dn/Cd is the fraction 
of the whole charge which has been lost in the fifteen sec- 
onds immediately preceding this charge; thus 


4343 >< 15 
Clog — ea 
Cl? —n2D 


The method just described takes advantage in a somewhat 
imperfect manner of both the direct deflection and the elec- 
trometer test; but the galvanometer should have such a 
long period that the whole of the charge can take place 
before the needle is sensibly moved from its zero position, 
and that the vibration of the needle must not be damped 

_ to any great extent,—a condition which renders the instru- 
ment unsuitable for direct deflection testing. 

_ The points with regard to the cable which should be par- 
ticularly attended to when testing for insulation are—the 
continuity of the insulation all through the test, that is, 
there should be no sign of a breakdown for ever so short a 
time; the rate of polarization with positive and negative 


l= 
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| current is always the same in a perfect cable, but is seldom 
so when a fault exists; the absolute insulation with both 
currents should also be the same if the cable is perfect, but 
is never so for any length of time when a fault exists. If 

the insulations show any sign of being defective great care 
| must be taken not to apply a powerful battery to the cable, 
unless the object is to increase or ‘‘ break down” the fault. 
| The resistance of a fault is generally diminished by apply- 
| ing the zine pole of the battery to the cable and increased 
| by applying the copper pole; but if the fault is small it 


{sometimes happens that both currents increase the resist- 


ance. Even a very powerful battery may in such a case 
fail to increase the fault. 

Capacity Tests —The arrangement of the connections for 
Thomson’s capacity test are shown in Fig. 12. 


| A well-insulated battery B is connected through Thomson's 


capacity 


a reversing key Ky, to the slide resistance ab, test. 


and by means of a key K a can be put to a 
standard condenser C and } to the cable, or the condenser 
and the cable can be connected together and then both put 


Fig. 12. 


to earth through the galvanometer G by closing the key Ke. 
Any point in the resistance ab can be put to earth by means 
of the slider s. Suppose the middle point put to the earth, 
then C and L will be charged to equal potentials but of op- 
posite sign. If the connections to the slide are broken and 
C is joined to L, the resulting charge will be zero when the 
capacity C is equal to the capacity L, and when Ky is closed 
no current will flow through G. Similarly, if as is to sb as 
L is to C the resulting charge is zero. Hence when, after 


joining C to L, no deflection is shown on G when Kz is 
closed— 
Guna 

sb 
A modification of this test has been suggested by Mr. John 
Gott. The condenser C is joined in series with ' 
the cable and one end of the slide is put to  Gott’s test. 
earth. The galvanometerG is joined from the 
end of the cable to the slider s, and the position of the 
latter, which gives no deflection, is found by successive 
trials, the cable being discharged and recharged between 
the trials. A small condenser in the galvanometer circuit 
is an advantage, as it allows several adjustments to be 
made without discharging the cable. The most suitable 
instrument, however, is an electrometer, as it allows the 
adjustment to be made at once. 

The capacities of condensers may be compared by charg- 
ing or discharging them through a galvanome- De Sauty’s 
ter and comparing the deflections, or, as in De tbat. 
Sauty’s method, by substituting them for two 
sides of a Wheatstone’s bridge and finding the ratio of the 
resistances in the other two sides ; then, with the galvanom- 
eter circuit closed, the battery circuit can be closed with- 
out producing any deflection. The galvanometer circuit 
must join the condensers at the same points as the 
resistances. These methods are quite unsuited for te 
line testing because of the resistance and the inductive 
retardation of the line. ‘ P 

Tests of a Submerged Cable-—During the submergei 


L 


eable it is necessary to provide the means of 
knowing at every instant whether it continues _)~<"s 
in perfect electrical condition, so that should ©” ¢, 
any fault develop it can be at once detected 
and further paying out stopped until it is remoy 
also of great importance that the ship and shore 
in telegraphic communication with each other. 
rangements made for these purposes by differen 
cians vary considerably ; but the general 
gathered evra Fig. 13, Which Sales allt 
necessary for the purpose. ep 
always on board the ship, and from it 
tions both on board and on shore are 


all the tes 
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first to the arrangements on board, B is the testing batte ry, K 
the testing key, and G the testing galvanometer; Bi is the | 
signalling or “speaking” battery, Ki the key, and Gi the 
galvanometer; R is a resistance ‘box and E the earth-plate 
—the ship’s side in this case. The battery B is connected 
through the key K, the resistance R, and the galvanometer 
G to the cable, as for direct deflection testing. The shore 
end of the cable is at the same time connected to one set of 
plates of a highly insulated condenser C; and (although this 
may be omitted) to one pair of quadrants of an electrom- 


eter Hi, The other pair of plates of the condenser are put 
to earth through the signalling key Ki. It is convenient 
also to have a second condenser C, on shore, the capacity of 
which can be readily varied, so arranged that its capacity 
can be added to that of Ci by depressing the key K, and 
again discharged through a galvanometer G by releasing 
the key. The operations are then conducted as follows: 
The insulation is measured on board ship, alternately with 
positive and negative currents of from ten to fifteen min- 


utes’ duration, by observing the deflection on the galvan- | 


ometer G; and the reading at the end of each minute, or 


oftener, i is recorded in a diary. The continuity of the con- | 


ductor is tested at short intervals—say every five minutes 
—by the observer on shore depressing the key K and thus 
adding the capacity of C to the cable, This gives a sudden 
deflection on the galvanometer G on board, and at the same 
time shows that the conductor is continuous and that the 
observer on shore is attending to his duties. When the 
shore key K is released, the discharge through G@ is indi- 
cated by a throw deflection, the amount of which is recorded 
in the diary and shows the potential to which the shore end 
of the cable is kept charged. When the electrometer [/ is 
used, a continuous test of the potential at the shore end is 


obtained, and the development of a fault in the cable is at | 


once indicated. Itis convenient for this purpose to dispense 


with the charge in the electrometer jar and needle and con- | 


nect the needle to the pair of quadrants which are joined 
to the cable. The deflection is then proportional to the 
square of the potential and is always to one side of zero, 
- so that the whole range of the scale is available for the de- 


flection. The tests for wire-resistance and capacity are 
practically the same as those already described. They are | 
- in ordinary circumstances of much less importance than | 


the insulation tests. The wire-resistance test is of great 
value, however, for giving a close estimate of the tempera- 
ture of the submerged cable, and hence for giving the 
means of comparing the tests of the submerged cable with 
those of the cable previous to submersion. 
lengths of cable the shore station may be dispensed with 


In laying short. 


and capacity tests relied on for continuity. Communication | 


between ship and shore is carried on by means of the keys 
Ki, Ki, the galvanometer G; and the batteries Bi, Bi. The 
signalling key on board the ship adds or subtracts the elec- 
tromotive force of the battery B, from the testing battery, 
and hence varies the potential of the cable. This is shown 
on shore by the partial charge or discharge of Ci passing 
through the galvanometer G and is interpreted in accord- 
ance with the single needle alphabet in the ordinary way. 
_ Ina similar manner the signalling key on shore varies the 
charge of Ci, and so causes slight variations of the testing- 
current on board the ship, which are read on the galvan- 
ometer G; and interpreted in the same way. The testing 
is usually suspended during the signalling; but if the mes- 
: is long an insulation reading is taken every few min- 
utes according to pre-arrangement. 
‘The galvanometers used at sea require to be constructed 
so that the rolling of the ship does not deflect 
~ the needle, either on account of its inertia and 
the action of gravity, or of the relative changes 
position of the ship’s magnetism. The best form of 
1¢ galvanometer consists of two short bobbins of fine 
red wire placed end to end, about an eighth of an 
‘apart, and having their axes in the same line, with a 
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| very light mirror, carrying cemented to its back one or 
more small magnets suspended between the two bobbins in 
such a way that the centre of the mirror is in their com- 
mon axis. The mirror and magnet system weighs from 
one-half to one grain. It is suspended as shown in Fig. 14 
by a single silk fibre f, which passes through the centre of 
inertia of the mirror and needle 
system m and is fixed at one end 
directly to the frame F and at the 
other end to a light spring s. The 
frame F is made thin enough to 
slide into the opening between the 
two bobbins, so that the mirror 
can be easily taken out for adjust- 
ment when necessary. So long as 
thesuspending fibre passes through 
the centre of inertia of m it is 
clear that no motion of translation 
of F can produce rotation of the 
mirror. When the instrument re- 
quires to be highly sensitive, as for 
testing purposes, it is shielded 
from the action of the ship’s and 
the earth’s magnetism by enclos- 
ing it in a massive iron case. For 
signalling purposes the controlling magnet is arranged to 
produce at the needle a field so strong that the effect of 
variations of external magnetism is inappreciable. 

Testing for Faults—Numerous methods have been pro- 
posed for the localization of faults in telegraph lines, some 
of a complex character and adapted to the cases of faults 
of a kind which fortunately seldom, if ever, occur. We 
give here a brief outline of the tests for the cases of most. 
common occurrence. 

For the determination of the position of a complete rup- 
ture with the conductor insulated both the 


Fie. 14.—Marine galvan- 
ometer, 


insulation and the capacity tests are theoreti- | Complete 
cally applicable. The insulation of a line of a 
uniform type and material is inversely as its bi ens 
length ; hence if a piece is broken off the in- insulated. 


sulation is increased, If I be the total insula- 
tion before rupture, I; the insulation of one section after 
rupture, and / the total length of the line, the length of the 
section is I//h. Unfortunately if is difficult to obtain the 
necessary accuracy in insulation testing on account of the 
great influence of earth-currents on the result; but apart 
from this there is always some uncertainty, especially in 
cables, as to the insulation at the break. For cables a 
fairly reliable test can be obtained from the capacity even 
when the insulation at the fault is somewhat imperfect, if 
it be sufficient to hold the greater part of the charge for a. 
few seconds, since the amount of loss in any short interval 
can be estimated by a separate test. The capacity of a. 
uniform cable is inversely as its length; hence, if C be the 
total capacity of the perfect cable and Ci the capacity of 
one section, the length of that section is /C¢i/C. When— 
as is almost always the case—the cable is not quite uniform 
in electrical quality and in temperature, a table or a curve 
showing the wire resistance, the insulation and the capacity 
up to any point from either end should be kept for refer- 
ence, 

It is not at all uncommon in cables for one side of a frac- 
ture to be partially insulated through the con- 


ductor not breaking exactly at the same point Complete 
as the insulator. In this case, however, the agis 
other end will be in most cases almost per- marital 

fectly earthed and the position of the fault can earthed, 


be very nearly determined by the wire-resist- 

ance test. When both ends are partially insulated it is very 
difficult to obtain a near approach to the position of the. 
fault because of the uncertainty as to which side of the 
break offers the greatest resistance. A first approximation 
is obtained by finding the wire resistance from both ends. 
and subtracting the total wire resistance of the cable from 
the sum of these. This gives the sum of the resistances at. 
the fracture, and half of this, if it is not too great, subtracted 
from the resistance of either section gives an approxima- 
tion to the resistance of that section up to the break. If, 
however, the resistance at the fracture is comparable to the 
total wire resistance of the cable, this method is useless. 
An approach to the solution of the difficulty can be ob- 
tained from capacity tests, the eable being discharged 
through different resistances at the testing end. But the 
procedure is very uncertain and difficult, and a full discus- 
sion of it would take more space than can be afforded here. 
The resistance at a fault can sometimes be greatly dimin- 
ished by repeated ee alternately of the positive 
and negative poles of a powerful battery to the cable, but 
this should never be resorted to if it can possibly be avoided. 

The direct deflection method of taking wire resistance is. 
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most suitable for these tests. The resistance seems to 
diminish gradually after the battery is applied until it 


reaches a minimum value, after which it again increases. | 


This maximum deflection should be taken as indicating 
most nearly the true wire resistance up to the fracture. 
When the fault is a partial earth without fracture, and 
both ends of the cable are available—as in fac- 
Partial tory testing, or when a second well-insulated 
* earth with- cable can be used —the most satisfactory 
out fracture. method is the loop test. In this the two sec- 
tions of the cable form two sides of the 
Wheatstone’s bridge; one pole of the battery is put to the 
junction of the other two sides and the other pole to 
earth,— that is, practically to the fault. The ratio of the 
resistances in the bridge when balance is obtained gives the 
ratio of the resistances of the two sections of the cable, or 
the ratio of the resistance of one section to the resistance 
of the other section plus the resistance of the second cable. 
The total resistance of the cable being known, it is easy to 
determine the position of the fault. When the fault has a 
high resistance it is necessary to make a correction for the 
want of perfect insulation in the sound part of the cable. 
When both ends of the cable are not available, measure the 
potential.at the testing end and the resistance between 
that end and the earth, and simultaneously measure, by 
means of a slide resistance and zero galvanometer or by 
means of a quadrant electrometer, the potential at the dis- 
tant end. Then,if V be the potential at the testing end, v 
the potential at the distant end, and R the resistance 
measured, the true resistance of the fault is R(1—v/V). 
Another simple, although less perfect method, may be men- 
tioned. Measure the resistance between both ends and the 
earth and subtract from the sum the true wire resistance 
of the cable; the difference is twice the resistance of the 
fault. The imperfection of this method, and indeed of any 
which involves two observations not made simultaneously, 
lies in the variable character of the resistance of a fault. 


Ill. Moprern TELEGRAPHS. 


The code of signals introduced by Morse is still em- 
ployed in the United States and Canada, and 
the international code in vogue in Europe dif- 
fers only slightly from it. . Currents in one 
direction only: are used, and different combi- 
nations of from one to four long and short contacts form 
the letters, while the numerals are represented by groups 
of five signals, and punctuation and other special signs by 
groups of six and sometimes more. The instruments used 
for land telegraphs on this system are of two types,— 
“sounders,” which indicate by sound, and “recorders,” 
which record the signals. 

(1) Recorders vary in details of construction, but all 
have the same object, namely, to record the 
intervals during which the current is applied 
to the line. In the earlier forms of instru- 
ment the record was made by embossing lines 
on a ribbon of paper by means of a sharp stile fixed to one 
end of a lever, which carried at the other end the arma- 
ture of an electromagnet. This method of recording is 
still largely employed in America, and certainly has the 
advantage of simplicity. The form of instrument almost 


Morse 
system. 


Morse 
recorders. 


Fic. 15.—Morse ink-writer, one-fourth full size. 


universally used in Europe makes the record in ink, and 
hence is sometimes called the “ink-writer.” This method 
has the adyantage of distinctness, and so is less trying to 
the eyes of the operators. The action of the instrument 
will be understood from the annexed sketch (Fig. 15). Su 
pose s to be a strip of paper which is being pulled towards 
the left by means of two rollers, 7 and 72, moved by a train 


| of mechanism, 
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Underneath the roller 71 a small wheel i is 
kept turning by the same mechanism and has its lower 
edge in contact with the surface of ink in the ink-well w. 
When a current is sent through the magnet.m, the arma- 
ture a is attracted and the lever / lifts the ink-wheel i into 
contact with the paper, against the surface of which it rolls 
until the current is broken, thus making a mark the length 
of which depends on the speed of the mechanism and the 
time the current flows. As the speed of the mechanism 
is nearly constant, the relative length of the marks de- 
pend only on the duration of the current. In this way the 
letters of the alphabet, or any other understood signs, are 
indicated by groups of long and short marks, commonly 
called “dashes” and “dots.” 

(2) Operators who use the recording instrument soon 
learn to read the message by the click of the 
armature against its stop, and as this is a less 
fatiguing method of reading, and leaves the 
hands and eyes free to write, the sound is 
usually preferred. Thus, when itis not necessary to keep 


Morse 
sounders. 
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Fic. 16.—Morse sounder, one-fourth full size. 


a copy, # much simpler instrument may be employed and 
the message read by sound. The earliest successful form 
was Bright’s bell sounder, which consisted of two bells of 
distinct tone or pitch, one of which was sounded when the 
current was sent in one direction and the other when it 
was reversed, This instrument was capable of giving very 
considerable speed, but it was more complicated than that 
now in use, which consists only of an electromagnet, with 
its armature lever arranged to stop against an anvil or 
screw } (Fig. 16) in such a way as to give a distinct and 


/somewhat loud sound. Dots and dashes are distinguished 


by the interval between the sounds of the instrument in 
precisely the same way as they are distinguished when 
reading from the recorder by sound. The form of sounder 
commonly used in England is shown in Fig. 16; it is one 
of the simplest possible instruments, is easily adjusted to 
the current by tightening or slackening the spring s, and is 
very little liable to get out of order. 

Another and in some respects asimpler method of record- 
ing is to use a chemically prepared ribbon of 
paper. Suppose, for instance, the paper ribbon 
to be soaked in a solution of iodide of potassium 
and a light contact spring made to press con- 
tinuously on its surface as it is pulled forward by the mech- 
anism. Then, if a current is sent from the spring to the 
roller through the paper, a brown mark will be made by 
the spring due to the liberation of iodine. This was the 
principle of the chemical telegraph propane by Edward 
Davy in 1838 and of that proposed by Bain in are le 

plan ata 
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gives a ready means of recording on the Morse 
high rate of speed, and Bain’s telegraph was 
ee for zoe years in America. Several i S ba 
plications of his method have been proposed, as, for example, 
the copying telegraph of Bakewell and of Cros, by 
of which a telegram may be transmitted in the er’s 
own handwriting ; the pantelegraph of Caselli; tk ; 
graphic telegraphs of Meyer, Lenoir, Sawyer, and others ;and_ 
the autographie typo-telegraph of Bonelli. The principle of 
action of these instruments is this: Su two meta l- 
inders, one at the sending and the o at the. 1 

station, to be kept revolving synchronously, and suppose 
the axis of each to be threaded with a fine screw 
it revolves rapidly it has a slow side motion. 
the cylinder at the sending station a ribb 
paper covered with a conducting ce 
message is written in varnish or some ¢ 


rows of holes only are used for transmitting the message, 
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stance. Suppose also a ribbon of paper which has been 
soaked in iodide of potassium to be wrapped round the cyl- 
inder at the receiving station. Cause a style, as in the Bain 
telegraph, to press on each cylinder and set it in motion, 


It is evident that sv long as the style at the sending end | 


presses on the clean foil the style at the receiving end will 
continue to make a brown mark, but that when it passes 
over the varnish the mark will be interrupted. In this 
way, as the two cylinders revolve and move sideways, the 
series of interruptions made at the receiving end form an 
exact copy of the varnish marks at the sending end. These 
instruments are at present but little used. 
It has been found possible to make the Morse ink-writer 
so sensitive that it can record signals sent over 
Automatic land lines of several hundred miles in length 
telegraphs. very much faster than they can be transmitted 
by hand, and this has led to the adoption of 
automatic methods of transmission. One was proposed by 
Bain as early as 1846, but it did not come into use. That 
now employed is, however, practically a development of his 
idea. It consists in punching, by means of ‘fa puncher,” a 
series of holes in a strip of paper in such a way that, when 
the strip is sent through another instrument, called the 
“transmitter,” the holes cause the circuit to be closed at 
the proper times and for the proper proportionate intervals 
for the message to be correctly printed by the receiving 
instrument or recorder. The most successful apparatus of 
this kind is that devised by Wheatstone; others have been 
introduced by Siemens and Halske, Garnier, Humaston, 
Siemens, and Little. 


In Wheatstone’s automatic apparatus three levers are | 


placed side by side, each acting on aset of small 


Wheat- punches and on mechanism for feeding the 
ec atin paper forward a step after each operation of the 
system. levers. The punches are arranged as shown in 


Fig. 17, and the levers are adjusted so that the 
left-hand one moves a, b,c, and punches a row of holes 


across the paper (group 1 in the figure), the middle one 
moves 4 only and punches a centre hole (2 in the figure), 
whiie the right hand one moves a, 5, d,,e, and punches four 
holes (3 and 4in the figure). The whole of this operation 
represents a dot and a dash or the letter “a.” The side 


the centre row being required for feeding forward the paper 
in the transmitter. The perforation of the, paper when 
done by hand is usually performed by means of small mal- 
lets, but at the central telegraph office in London the keys 
are only used for opening air-valves, the actual punching 
being done by pneumatic pressure. In this way several 


thicknesses of paper can be perforated at the same time, 


which is a great convenience for press work, since copies | 
of the same message have often to be transmitted to several | 
aoe eepers atthe same time. The mode of using the paper 
on for the transmission of the message is illustrated in 
18. An ebonite beam E is rocked up and down rapidly 
train of mechanism and moves the cranks A and B by 
is of two metal pins p, p. A and Bare in metallic con- 


tact with each other through the springs s,s, and they carry tion 
0 light vertical rods M, Mi, the one as much in front of spring to preponderate. 


he other as there is space between two successive holes in 
> pe ted ribbon. To the other ends of A, B rods H, 
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Hi are loosely hinged, their ends passing loosely through 
holes in the ends of the bar P, which is fixed to the divided 
disk D. By means of two collars K, Ki and the wheel W, 
the disk D is made to oscillate in unison with the beam E, 
The cranks C and C; are connected with the poles of the 
sending battery B. The operation is as follows: The paper 
ribbon R is moved forward by its centre row of holes at the 
proper speed above the upper ends of the rods M, M;; should 
there be no hole in the ribbon it pushes the crank A or B 
out of contact with the pins p, p and prevents a current 
passing to the line. Should, however, a row of holes, like 
group 1 above, be perforated, the rod My will first be 
allowed to pass through the paper and copper will be put 
to the line; at the next half stroke of the beam, M will 
pass through, and as the disk D reverses the battery zinc 
will be put to the line. Thus for a dot first a positive and 
then a negative current are sent to the line, the effect of 
the positive current continuing during the time required 
for the paper to travel the space between two holes. Again, 
suppose groups 3 and 4 to be punched. The first part will 
be, as before, copper to the line; at the next half stroke of 
the beam M will not pass through, as there is no hole in 
the paper; but at the third half stroke it passes through 
and zine is put to the line.. Thus for a dash the interval 
between the positive and the negative current is equal to 
the time the paper takes to travel over twice the space be- 
tween two successive holes. Hence for sending both a dot 
and a dash reverse currents of short duration are sent 
through the line, but the interval between the reversal is 
three times as great for the dash as for the dot. In the 
receiving instrument the electromagnet is so constructed 
that the armature, if pulled into any position by either cur- 
rent, remains in that position, whether the current con- 
tinues to flow or not, until a reverse current is made to act 
on the magnet. For the dot the armature is deflected by 
the first current, the ink-wheel being brought into contact 
with the paper and after a short interval pulled back by 
the reverse currrent. In the case of the dash the ink-wheel 
is brought into contact with the paper by the first current 
as before and is pulled back by the reverse current after 
three times the interval. The armature acts on an inking 
disk on the principle described above, save only that the 
disk is supplied with ink from a groove in a second wheel, 
on which it rolls; the grooved wheel is kept turning with 
one edge in contact with ink in an ink-well. By this 
method of transmission the battery is always to the line 
for the same interval of time, and alternately with opposite 
poles, so that the effect of electrostatic induction is reduced 
to a minimum. Through the instrumentality of this 
method as many as 400 words per minute have lately been 
transmitted by Mr. Preece between London and Newcastle, 
a distance of 278 miles. 

The first considerable improvement on the House type- 
printer, referred to above, was made by D. 


E. Hughes of Kentucky in 1856. In the he eg 
Hughes instrument (see Fig, 19) two trains of cinkiag 
clockwork mechanism, one at each end of the telegraph. 


line, are kept moving synchronously by power- 

ful spring governors. Each instrument is provided with a 

key-board, resembling that of a small piano, 

the key levers of which communicate with 

a circular row, R, of vertical pins. A hori- 

zontal arm, A, fixed to a vertical shaft in 

gear with the mechanism sweeps over these 

pins at the rate of from one to two turns 

per second. When a key is depressed, 

slightly raising one of the pins, the battery 

is put to the line for a short time at that 

part of the revolution by means of a sledge, 

8, carried by the horizontalarm. The cur- 

rent thus sent to the line may be made 

either to act directly on the printing instru- 

ment or to close a local circuit by means of 

a relay. For simplicity we will suppose 

direct action. The current then passes 

through the coils of a powerful electro- 

magnet, M, which relieves the printing 

mechanism. The electromagnet consists 

of two coils, each containing a soft iron 

core of the same length as the coil. These cores rest on 
the ends of the two arms of a powerful horseshoe permanent 
magnet, and thus become strongly polarized by induction. 
A soft iron armature is placed across the free ends of the 
soft iron cores and is pulled by a strong spring, the tension 
of which is adjusted so as to be nearly equal to the mag- 
netic attraction. The current is sent in the proper direc- 
to diminish the power of the magnet and allow the 
A very powerful action is thus ob- 
tained by means of a very small current, the actual work 
being done by motive-power in the instrument itself. After 
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the letter is printed the mechanism short-cireuits the mag- 
net and replaces the armature automatically. The printing 
action is as follows: The type-wheel W is carried round 
continuously by the clockwork, to which it is attached 
through a friction sleeve which allows it to be stopped, and 
pushed backward or forward without stopping the mech- 
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its own key, one of the letter keys of any of the instru- 
ments in the circuit. This instrament was for some years 
extensively used in the United States, until superseded by 
G. M. Phelps’s [1858] modification of it, known as the 
“ American combination printing telegraph,” because it em- 


| bodied part of Hughes’s and part of House’s instruments. 


anism. Another shaft carrying three cams is arranged so 
as to be locked into gear with the wheelwork when the ar- 
mature leaves the poles of the magnet. The cams then 
come into action in rotation; the first moves the adjust- 
ment lever, shown to the left of W in the figure, which 
pushes a wedge-shaped piece into the teeth of the type- 
wheel and adjusts it exactly to the proper position for print- 
ing; the second cam presses the paper against the type; 
the third moves forward the paper; a fourth cam replaces the 
armature of the magnet and relieves the cam shaft, leaving 
the instrument ready to receive another letter. The whole 
of this operation occupies only a small fraction of a second. 
By means of the adjustment lever or “ corrector” 7 every 
error in synchronism decidedly less than half the space 
from letter to letter is perfectly corrected each time an im- 
pression is made. Thus, during the time the receiving in- 
strument at one station is in use, its type-wheel is kept in 
perfect agreement with the sending wheel at the other sta- 
tion; and, if the electric action keeps time, a wrong letter 
cannot be printed unless, the rate of. the clockwork is at 
fault by some such amount as one or two per cent. If the 
two wheels are allowed to run a long time without the elec- 


tric maintenance of agreement, they will be found more or | 


less at variance, as the pieces of clockwork, however good, 
cannot be perfect. All that is necessary to bring them into 
agreement again is to strike several times the key cor- 
responding to a prearranged adjustment signal—that cor- 
responding to the dot type, for instance. The receiver 
knows (according to the regulated system of working) that 
it is adjustment, not message, that is being sent; and he 
turns his type-wheel by hand till it prints dots. 
signals back ““O.K.” (“ All correct !”) and is ready to receive 
the message. 
wrong letter in the course of a message, he disturbs the 
sender (who all the time sees the effect of his sending 
printed before his own eyes) by sending back a few currents 
on him; he receives dots by way of acknowledgment, and 
resets his type-wheel to print correctly. This system of 
telegraphic printing has a great advantage over the step-by- 
step system in using continuous instead of intermittent 
currents, and so avoiding the necessity for the rapidly act- 
ing electric escapement, which, however skilfully planned 


and executed, is always liable to failure when worked too | 


rapidly. In Hughes’s instrument almost perfect accuracy and 
certainty have been attained; and in actual practice it has 
proved to be decidedly superior to all previous type-print- 
ing telegraphs, not only in speed and accuracy, but in less 
liability to mechanical derangement from wear and tear 
and from accident. It involves many novel features: the 
receiving electromagnet is of peculiar construction and re- 
markable efficiency; the transmitting apparatus has a con- 
trivance to prevent unintentional repetitions of a letter 


through the operator holding his finger too long on a key; two lines of wire are required, and bot 
the type-wheel has a lock for each station, to be opened by | driven by one wire, the printing magnet be 


He then | 


If by any accident his type-wheel gets on a | 


Fia. 19.—Hughes's type-printing instrument, one-tenth full size. 
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With this modified form somewhat greater speed was ob- 
tained, but it was found difficult to drive, requiring the use 
of steam or some such motive power. In asubsequent modi- 
fication introduced in 1875 an electromotor is applied to drive 
the printing mechanism. This allows a shorter train and 
stronger wheelwork to be used, secures more certain action, 
and involves less risk of derangement. Hughes’s form was 
taken up by the French Government in 1860, and is still 
very largely in use in France. ‘ 

Stock and private line telegraphs constitute an important 
class of instruments, of which Law’s “ gold in- 


dicator,” introduced in 1866, may be taken as nrock 
the forerunner. A. brief description of Cala- graphs. 


han’s stock telegraph, introduced in 1867, will 
give a general idea of the action of this class of instru- 
ments. The printing mechanism consists of two type- 
wheels, on the edge of one of which are the letters of the 
alphabet and on the edge of the other the numerals from 1 
to 9 and fractions by eighths up to unity. The type-wheels 
are placed side by side, but can be turned independently of 
each other. Beneath them a platen is carried on one end 
of alever, whose other end is attached to the armature of 
an electro-magnet. Between the platen and the wheels a 
ribbon of paper broad enough to cover the edges of both 
wheels is passed. The instrument is worked by three lines 
of wire, one for driving each type-wheel and one for print- 
ing and feeding the paper forward. The movement of the 
type-wheel is accomplished by an escapement acted on by 
closing and opening the circuit of an electromagnet. For 
the convenience of the sender the transmitting instrument 
is made in the form of two dials, each resembling the dial 


‘of an A BC instrument, round the edge of one of which 


letters are printed, and round the other the numerals and 
fractions. Mechanism is provided for opening and closing 
the circuit, so that by turning a handle (fixed to an axis 
passing through the centre of the dial) until an index at- 


| tached to it points to the letter whieh is to be printed, the 


type-wheel of the receiving instrument is in the Bish 


sition to print that letter, and this is accomplished hy 
depressing a key and closing the third cirenit. The print- 
ing magnet then raises the platen and presses 
against the type. Suppose direct United States 
stock is tobe reported and the price is 9§- The 
turns the index on the letter dial to D and pi ; 
printing key; he next turns the index to period and again 
presses the printing key; he then turns in succession to U, 
to period, to S, to period, and prints these; then he turns 
the index on the figure dial to 9 and prints it, |: : 
and to period and prints them. The qu } 
on the paper ribbon D. U.S. 98. ‘ 
Various modifications of this instrument h; 
introduced. In one form, the “universa 
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change the action from one wheel to the other when the 
wheels are brought into a particular position. In another, 
“Phelps’s stock printer,” only one line of wire is required, 
a polarized armature being used for moving the type-wheels 
and an ordinary neutral armature for the printing. The 
rapid reversals which work the polarized armature do not 
last long enough to move the printing lever, but when a 
pause is made the printing mechanism is relieved and a let- 
ter printed. This instrument is similar in principle to the 
House apparatus and is capable of working at a considera- 

ble speed.! 
Cowper’s writing telegraph is designed to record the 
message in written characters; its arrangement 


ote er’s is as follows: Two lines of wire are connected, 
og ng oue with each of two small resistance slides, 
graph. which are placed in such a way that the sliders 


move in the same plane but in directions at 
right angles to each other. A pen placed at the point of in- 
tersection of the lines of motion of the two sliders is con- 
nected with them in such a way that, when it is moved, as 
in the act of writing, each slider takes up that component 
of the motion which is in the direction in which it is free 
to move. The sliders thus vary the resistance in the line 
circuits by an amount proportional to the motion of the 
pen, and when a battery is kept joined in the circuit the 
current varies in the same way. The current is passed 
through the coils of two electromagnets at the receiving 
end, each capable of giving motion to a pencil in one line, 
at right angles to the direction of motion of the other. 
When the pen at the sending end is moved as in the act of 
writing a message the pencil at the receiving end moves in 
a corresponding manner on account of the variations of the 
current, and in this way it writes the message on a slip of 
paper moving beneath its point. 
Methods of Working Telegraph Circuits.—(1) The arrange- 
ment on the open circuit system for single- 


Open cir- current working is shown in Fig. 20, in which 
euit,single- Li represents the line, Ga simple form of gal- 
current yanoscope, used simply to show that the cur- 
system. rents are going to line when the message is 


being transmitted, K the transmitting key, B 
the battery, I the receiving instrument, and E the earth- 


late. The complete circuit is from the plate E through the 
strument I, the key K, and the galvanoscope G to the 

line Ii, then through the corresponding instruments to the 
earth-plate E at the other end, and back through the earth 

to the plate E. The earth is always, except for some 

_ special reason, used as a return, because it offers little resist- 
ance and saves the expense and the risk of failure of the 

_ return wire. The earth-plate E ought to be buried in 
moist earth or in water. In towns the water and gas pipe 

: Ere form excellent earth-plates. It will be observed 
that the circuit is not in this case actually open; the mean- 
ing of the expression “ open circuit” is “ no battery to line.” 

- Under norma! circumstances the instruments at both ends 
are ready to receive, both ends of the line being to earth 
through the receiving instruments. A signal is sent by 
_ depressing the key K, and so changing the contact from a to 
5b, and thus putting the battery to line. On circuits where 
traffic is small it is usual to make one wire serve 
several stations. The connections at an intermediate or 
d ide station are shown at W. S isa switch, consisting 
of three blocks of brass fixed to an insulating base. W 
may be made the terminal station of Li by inserting plug 
8, and of Le by inserting plug 2, or the instruments may be 
cut out of circuit by inserting plug1. In ordinary cireum- 
stances the messages from all stations are sent through the 
hole line, and thus the operator at any station may 
smit, if the line is free, by manipulating his key, The 
atest inconvenience of this system arises from the vary- 

1g strength and resistance of the batteries used at the 
different stations. As, however, delicate recording instru- 
are seldom required on such circuits little difficulty 


nces 


‘these and other rin instruments, see Prescott's 
“i Seed ihe Blecirie. Felegraphe = , 
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(2) The connections for positive and negative current or 
single-needle working on open circuit are 
shown in Fig. 21, in which all the letters have 


: ; 5 Positive 
the same meanings as before. ButNisasingle and nega- 
needle instrument, and K is a reversing key. tive cur- 
The levers 1 and 2 press against the stops a rent, 


when the line is free; hence the line is to earth 
at both ends. But, if lever 1 is depressed, one pole of the 


battery js put to line; if 2 is depressed, the other pole 
is put to the line, In this way the needles of the receiv- 
ing instrument may be made to turn to either left or 
right; and, if we call a motion to the left a dot and a 
motion to the right a dash, the Morse alphabet may be read 
from these motions. The connections for wayside stations 
are illustrated at W, and will be readily understood from 
the description given under single-current working above. 

(3) When the line consists in whole or in part of under- 
ground or submarine cable the capacity causes 
a very considerable diminution in the speed of 
working. This is to some extent got over by 
putting the earth connection in the middle of 
the battery and using double the number of cells, as shown 


Double 
current, 


in Fig. 22. The stop aof the key K is connected through 
a switch S with one pole of the battery B, and the stop d in 
the usual way with the other pole. Suppose the arm e of 
the switch S to be in contact with 2; then when the key 
is manipulated it sends alternately positive and negative 
currents into the line. If the positive is called the signal- 
ling current, the line will be charged positively each time 
a signal is sent; but as soon as the signal is completed a 
negative charge is communicated to the line, thus hasten- 
ing the discharge and the return of the relay lever to its 
insulated stop. This method of working has been already 
referred to in connection with Wheatstone’s automatic 
system. 
The connections for single-current working on this system 
are illustrated in Fig. 23. It differs from the 
open circuit in only requiring one battery Closed cir- 
(although, as in the figure, half of it is often Cuitsystem. 
placed at each end), in having the receiving 
instrument between the line and the key, and in having 
the battery continu- 
L w t ously to theline, The 
battery is kept to the 
line by the bar ¢, 
which short-circuits 
b 
c a cWob b a 
a¢ BS 2 
4 Fig. 23,. ol circuitsending. This 
system is more ex- 
pensive than the open circuit system, as the battery is 
always at work; but it offers some advantages on circuits 
where there are a number of intermediate stations, as the 


the keys. When sig- 
circuit is under a constant electromotive force and has the 


nals are to be sent 
from either station 
same resistance no matter which station is sending or re- 


the operator turns 
the bar ¢ out of con- 
tact with the stop d, 
and then operates 
precisely as in open 
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ceiving. The arrangement at a wayside station is shown 
at W. When the circuit is long and contains a large num- 
ber of stations, the sending battery is sometimes divided 
among them in order to give greater uniformity of current 
along the line. 
at the distant end may be considerably affected by the 
leakage to earth along the line. 


In working long circuits with ordinary instruments in- | 


conveniently high battery power is required in 
order to send suflicient current to produce the 
signals. In such cases it is usual to employ a 
local battery to produce the signals and to close 
the local battery circuit by means of a delicate circuit- 
closing apparatus called’a relay, which is a very delicate 
electromagnetic key having its lever attached to the arma- 
ture of the magnet. The arrangement at a station worked 
by relay is shown in Fig. 24, where L is the line of wire, 


Relay 
working. 


joined through the key K to one end of the coil of the 
relay magnet R, the other end of which is put to earth. 
When a current passes through R the armature A is attracted 
and the local circuit is closed through the amnature at b. 
The local battery Bi then sends a current through the in- 
strument I and records the signal. In the form of relay 
indicated in the figure the armature. is held against the 
stop a bya spring 8. In some cases—as, for example, in 
Siemens’s polarized relay, shown in Fig. 25—the armature 
a is put in contact through 
the pivot h with one pole N 
of a permanent magnet m, the 
other pole s of which is fixed 
to the yolk yof a horse-shoe 
electromagnet M. The arma- 
ture is placed between the 
poles of the electromagnet, a 
little nearer one pole than the 
other, so that the magnetic 
attraction holds the contact 
lever against the insulated 
stop without the aid of a 
spring. This form of relay 


; eo 
only answers to currents in ,  - 


one direction, but it is capable 
of giving great sensibility, 
and for some purposes—for 
instance, in some methods of quadruplex working—its 
directional character is an advantage. 
Translation.—In a precisely similar manner a relay may 
be made to re-transmit automatically the mes- 
sage over another line, or, what is the same 
. thing, over a continuation of the same line 
when the whole length is too great for direct 
. working. It is not usual in practice to employ the delicate 
receiving relay for re-transmitting the message, but it is 
made to work a coarser instrument, which takes the place 
of the sounder, or, it may be, the sounder itself, in the 
local circuit. It is clear that one receiving relay may be 
used to work a number of re-transmitting keys in the same 
local circuit, and hence to distribute a message simultane- 
ously over a number of branch lines from a central station. 
Duplex, Quadruplex, and Multiple Telegraphy.—Duplex tele- 
graphy consists in the simultaneous transmis- 
sion of two messages, one in each direction, 
over the same wire. The solution of this 


Fic, 25,—Siemens’s 
polarized relay. 


Transla- 
tion. 


Duplex, 


problem was attempted by Gintl of Vienna in 1853 and in . 


the following year by Frischen and by Siemens and 
Halske. Within a few years several methods had been 
proposed by different inventors, but none were at first very 
successful, not from any fault in the principle, but because 
the effect of electrostatic capacity of the line was left out 
of account in the early arrangements. The first to intro- 
duce a really good practical system of duplex telegraphy, 
in which this difficulty was sufficiently overcome for land 


When only one battery is used the current | 
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line purposes, was J. B. Stearns of Boston (Mass.).) In 
order that the line between two stations Si and S: may be 
worked on the duplex system it is essential that the re- 
ceiving instrument at Si shall not be acted on by the 
currents sent into the line at Si, and similarly that the 
currents sent into the line at Se shall not act on the receiy- 
ing instrument at S2, while at the same time these currents 
must act on the instruments at S2 and S; respectively. The 
two methods most commonly employed are the following : 
(1) In Fig. 26 B is the sending battery, Bi, a resistance 
equal to that of the battery, R a set of resist- 
ance coils, and C a condenser. Suppose the key ewersial 
at station S; to be depressed; then a current oe 
flows into the line through circuit 1, and to earth through 


circuit 2. Now, if both these currents pass, as indicated in 
the figure, round the electromagnet of the receiving instru- 
ment, but in opposite directions, and if their strengths are 
properly adjusted, no effect will be produced on that instru- 
ment. At station S2, however, the current flows to earth, 
partly through circuit 1 and partly through circuit 2, but 
in the same direction round the coils of the receiving 
instrument. Hence, if the current is strong enough, the 
receiving instrument at Se will be set in action. Similarly 
the depression of the key at S: can be made to produce a 
signal at S; and yet have no effect on the instrument at Se. 
The necessary and sufficient condition is that the currents 
in circuits 1 and 2 at the sending station shall at all times 
bear a certain fixed ratio to each other, depending on the 
coils of the receiving instrument at that station. If for 
simplicity we suppose the resistance of the line to be con- 
stant and not to be affected by the transmitting apparatus, 
and to be of zcro electrostatic capacity, the fixed ratio may 
be obtained by adjusting R in the auxiliary cirenit 2. In 
actual practice the line has capacity, and this is compensated 
for by supplying to R from the condenser C capacity equiv- 
alent to that of the line. C should be of such a form that 
the capacity in the circuit can be varied, and it must have 
the same inductive retardation as the line; that is to say 
the capacity must be distributed along the resistance R in 
a manner equivalent to that in which the capacity of the 
line is distributed along its resistance. A rough approxi- 
mation to this adjustment will answer the purpose for 
ordinary land line working, but for submarine cable work 
a very accurate adjustment is necessary. In order that the 
manipulation of the key may not affect the resistance of the 
line, the resistance between the point D and E should be as 
nearly as possible the same for all positions of the key. 
This implies that the keys shall not at any time break cir- 
cuit, nor make contact on both the front and the back stops 
for more than an instant, for an instantaneous break of the 
circuit would affect the signals being received from the other 
station. The principle of the “continuity preserving key,” 
used for duplex working, will be understood from the figure. 
So long as the key is not depressed the line is kept to earth 
through the resistance Bi; when the key is pushed down 
it suddenly changes to the battery B, being at the transition 
in contact with both B and Bi. This produces very little 
disturbance, because the key is moving quickly at that part 
of its stroke, and the resistance of the line and receiving 
instrument is generally much higher than that of By. This 
is called the “ differential method.” The principle was first 
enunciated by Frischen; but its present conditio 
result of the labors of a large number of experim 
among whom may be mentioned Siemens and Halske. 
Edlund, Gintl, Nystrém, Preece, Nedden, Farmer, 
Winter, Stearns, and Muirhead. . 
(2) The second method to which we may here 
known as the “bridge method ” from the sim- 
ilarity of the arrangement (see Fig. 27) to that 
of the Wheatstone bridge. Instead of sending 
the currents in the two branches of the divid 


1 [This duplex method was produced 4 
the ee Ep.] y 8 a - 
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and DQ through the two coils of a differentially wound 
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| ten years it was worked at by Bosscha, Kranier, Maron, 


relay or receiving instrument, as in Frischen’s method, two | Schaak, Schreder,Wartmann, and others. The first to attain 


resistances a and } are inserted and the instruments are 
joined between Pand Q. It is clear that if the difference 
of potential between P and Q is unaffected by closing the 
sending key K no change of current will take place in the 
instrument circuit. The relative potential of P and Q is 
not affected by the manipulation of K if the resistance ais 
to that of b as the resistance of L is to that of R; hence 
that is the arrangement used. The same remarks with re- 


gard to retardation and capacity that were made when 


describing the ditferential method apply here also. One 
very great advantage in this method is that the instrument 
used between P and Q may be of any ordinary form, 

Most important cables, such as those of the Eastern Tele- 
graph company and the various Atlantic cables, are worked 
duplex on Muirhead’s plan. What may be called a me- 
chanical method of duplexing a cable was described by Sir 
W. Thomson in a patent taken out by him in 1858. In this, 
as in the ordinary methods, a differentially wound receiv- 
ing instrument was used, one coil being connected with the 
cable and the other with the earth; but it differed from 
other methods in requiring no “ artificial” or model cable. 
The compensation was to be obtained by working the slides 
of a resistance slide included in the circuit of the compen- 
sating coil, either by the sending key or by clockwork 
relieved by the key, so as to vary the resistance in that 
circuit according to any law which might be required to 
prevent the receiving instrument being affected by the out- 
going current. Four years later Varley patented his model 
cable, which was the first near approach to a successful 
solution of the duplex problem on the principle now adopted. 
It was not, however, a sufficiently perfect representation of 
a laid cable to serve for duplexing cables of more than a 
few hundred miles in length.) 

By an interesting modification of the bridge method, 
which has been applied with excellent results by Dr. Muir- 
head to submarine work, condensers are substituted for a 
and 4, one being also placed in the circuit between P and Q. 
In this case no current flows from the battery through the 
line or instruments, the whole action being inductive. As 
we have already stated, the distribution of the capacity 
along the resistance R must in submarine cable work be 
made to correspond very accurately with the distribution 
of the capacity along the resistance of the cable. This is 
accomplished by Dr. Muirhead in the following manner. 
One side of a sheet of paraffined paper is covered with a 
sheet of conducting substance, say tinfoil, and over the 
other side narrow strips of the same substance are arranged 
gridironwise to form a continuous circuit along the strip. 
The breadth and thickness of the strip and the thickness 
of the paraffined paper are adjusted so that the relative re- 
sistance and capacity of this arrangement are the same as 
those of the cable with which it is intended to be used. A 
large number of such sheets are prepared and placed to- 
gether, one over the other, the end of the strip of the first 
sheet being connected with the beginning of the strip of the 

_ second, and so on to the last sheet, the whole representing 
the conductor of the cable. In the same way all the con- 
ducting sheets on the other side of the paper are connected 
together and form the earth-plate of this artificial cable, 
thus representing the sea, The leakage through the insu- 
lator of the cable is compensated for by connecting high 
resistances between different points of the strip conductor 
and the earth coating. Faults or any other irregularity in 

the cable may be represented by putting resistances of the 
roper kind into the artificial line. This system of duplex- 
las cables has proved remarkably successful. 

- Quadruplex telegraphy consists in the simultaneous 

ee transmission of two messages from each end of 
engi the line. The only new problem introduced is 

P the simultaneous transmission of two messages 

a the same direction; this is sometimes called “diplex 

ission.” The solution of this problem was attempted 

‘Dr. J. B. Stark of Vienna in 1855, and during the next 


1 See De Sauty, Journ. Soc. Tel. Eng, vol. ii, 1873. 


success was Edison (1874), and his method with some modi- 
fications is still used. One of the latest arrangements is 
shown in Fig. 28, a brief description of which will indicate 
the general principle involved. Ki and Ky are two 
transmitting keys the nature of which will be understood 
from the illustration ; Ri and R: are two differentially wound 
polarized relays, both of which are supposed to respond to 
positive currents and to be held against their back-stops 
by negative currents. When neither key is depressed a 
current, Which for convenience we call—4, flows to the 
line; this is sufficient to overcome the pull of the 
spring T in the relay Ri (the receiving instruments are 
supposed to be at the other end of the line) and hence 
the levers of both relays are held against their back-stops. 
When Kj is depressed a current — 1 is sent to the line, and, 
this being too weak to overcome the spring T, the lever 
of Ri moves into contact with the auxiliary lever] and 
closes the circuit of the sounder 8; When Ke only is 
depressed a current + 4 is sent to the line. This acts on 
both relays, but is powerful enough to overcome the pull of 


the spring Ti, and so to move the lever / and break the 
circuit of the sounder S; before it has time to act. Thus 
K2 acts on the sounder S2 but not on the sounder S}. When 
both keys are depressed a current + 1 is sent into the line. 
This is sufficient to move the lever of Ri into contact with 
l but not to overcome the pull of Ti, and hence the circuit 
of sounder S; is closed; it is also sufficient to move the 
lever of Re and close the circuit of Sx When therefore 
both keys are down the sounders $; and & at the other end 
of the line are both set in action; the first responds to Ki 
and the second to Ky. Thus all the conditions for the 
simultaneous transmission of two messages are provided 
for. It is not necessary to enter again into the question of 
continuity at the different positions of the keys. The 
figure illustrates how this diplex system may be duplexed, 
and hence how quadruplex working can be obtained. It is 
only necessary to wind the coils of the relay magnets dif- 
ferentially, when, by means of a precisely similar arrange- 
ment to that used for simple duplex, the instruments at 
the sending station are left unaffected by the outgoing cur- 
rents, but are affected by the incoming currents. The 
method here indicated is on the differential principle; but 
it is scarcely necessary to say that the bridge method is 
equally applicable. A combination of the bridge and the 
differential methods has been used by Prescott and Smith, 
and possesses some advantages in certain cases. It is im- 
possible in this article to go into the great variety of detail 
in arrangement and method with which it is possible to 
obtain good results. 

The several methods that have been proposed for the 
transmission of a number of messages in one 
direction on the same wire are reducible to 
two classes. In one the time which a revolving 
contact slider takes to make one revolution is divided into 
as many intervals as there are sets of sending and receiving 
instruments on the line, and by means of it the current is 
closed through the different sets of apparatus in succession. 
This implies the synchronous movement of the revolving 
sliders at the two ends of the line. In a sense this may be 
said to be simultaneous transmission ; all the messages are 
being sent at the same time, but the progress of any one 
message is slower than it would be if it alone was occupy- 
ing the whole line in the ordinary way. The method pos- 
sesses some advantages when the line is capable of being 
worked at a higher speed than a single operator can attain, 
or when one of the stations can advantageously be used as 
a distributing station, for in that case one set of apparatus 
may be used as an automutic distributor. Multiple tele- 
graphy on this plan was proposed by Thomson in 1858.2 
A very complete set of apparatus for the purpose was shown 


Multiple. 


2 Tel. Journ., September, 1886. 
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by Meyer at the Vienna exhibition of 1873.1 Delaunay’s 
multiple telegraph is the most recent development of the 
system, and has been lately adopted on some circuits in 
Great Britain? 

In the other class there are joined to the two ends of the 
line of wire a number of branch circuits, in each of which 
a set of transmitting and receiving apparatus is included. 
In the circuit, between the line and each of the sending 
keys, an electromagnetic vibrator is placed so as to open 
and close the circuit a great number of times during each 
signal. The vibrators in the key circuits at one end of the 
line have all different and, if possible, relatively incom- 
mensurable periods. The receivers at the other end of the 
line consist of a corresponding set of electromagnetic 
vibrators, mounted on resonators and having exactly the 
same vibrational periods as those in the key circuits at the 
sending end. When any one of the keys is manipulated 
the currents sent into the line have such a pulsatory char- 
acter that they only affect the receiver, which is capable of 
vibrating freely in unison with these pulsations. When a 
number of keys are manipulated at the same time the re- 
ceivers analyze the resultant wave, each picking out its 
own component, thus separating the different messages. 


The “harmonic telegraph” of Mr. Elisha Gray [1876] of , 


America, is a good example of this class. 

Working of Submarine Cables.—The arrangement of the 
apparatus for working some of the most recent 
cables is shown in Fig. 29. The cable is sup- 
posed to be worked duplex; but if S, Gi, C, 
and AC are removed and the key connected directly with 
Cs, the arrangement for simplex working is obtained. The 
apparatus consists of a sending battery B, a reversing 
transmitting key K,a slide of small resistance S, three 
condensers C1, C2, Cs, an artificial cable AC, the receiving 
instruments I and G, and one or more resistances R for 
adjusting the leakage current. The peculiar construction 
of AC has been already referred to. The conductor of the 
cable is practically insulated, as the condensers in the 
bridge have a very high resistance; hence no appreciable 
current ever flows into or out of the line. Two receiving 


Con- 
nections. 


instruments, a siphon recorder and a mirror galvanometer, 
are shown ; one only is absolutely necessary, but it is con- 
venient to have the galvanometer ready, so that in case of 
accident to the recorder it may be at once switched into 
circuit by the switch s. When one of the levers of K is 
depressed, the condenser C, and the cable, and the con- 
denser Cz; and the artificial cable, are simultaneously 
charged in series ; but, if the capacity of C; bears the same 
proportion to the capacity of the cable as the capacity of 
C2 bears to the capacity of the artificial cable, and if the 
other adjustments are properly made, no charge will be 
communicated to C3. Aftera very short interval of time, 
the length of which depends on the inductive retardation 
of the cable, the condensers corresponding to Ci and C3 at 
the other end begin to be charged from the cable, and since 
the charge of Cs passes through the receiving instrument 
I or G the signal is recorded. The charging of Cs at the 
receiving end will take place, no matter what is the abso- 
lute potential.of the condensers, consequently the incom- 
ing signals are not affected by those which are being 
transmitted from that end. In actual practice the receiving 
instrument is so sensitive that the difference of potential 
between the two coatings of the condenser Cs produced by 
the incoming signal is only a very small fraction of the 
potential of the battery B. When the key is relieved the 
condensers and cables at once begin to return to zero poten- 
tial, and if the key is depressed and relieved several times 
in rapid succession the cable is divided into sections of 
varying potential, which travel rapidly towards the re- 
ceiving end, and indicate their arrival there by producing 
corresponding fluctuations in the charge of the condenser 
Cs. All cables of any great length are worked by reverse 


1 For a description, see Prescott's Electric Telegraph, p. 862. 
2 Preece, Journ. Soc, Tel. Eng., vol. Xv. p. 281. 
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currents, the single needle alphabet being used: that is to 
say, currents in one direction indicate dots and in the other 
direction dashes, 

The following descriptions of the mirror galvanometer 
and the siphon recorder are, with some slight alteration, 
taken from a lecture delivered by Sir W. Thomson before 
the Institution of Engineers and Shipbuilders in Scot- 
land. 

(1.) The instrument first used for receiving signals 
through a long submarine cable (the short-lived 


1858 Atlantic cable) was the mirror galyano- cer 
meter,? which consisted of a small mirror with 5 meter. 


four light magnets attached to its back (weigh- 

ing in all less than half a grain), suspended by means of a 
single silk fibre within the hollow of a bobbin of fine wire, 
—a suitable controlling magnet being placed adjacent to 
the apparatus. The action of the instrument is as follows: 
On the passage of a current of electricity through the fine 
wire coil the suspended magnets with the mirror attached 
tend to take up a position at right angles to the plane of 
the coil, and are deflected to one side or the other accord- 
ing as the current is in one direction or the other. Deflec- 
tions to one side are interpreted as dots and to the other 
side as dashes, and the messages are transmitted in accord- 
ance with the international Morse code of signals. 

(2.) The spark recorder in some respects foreshadowed 
the more perfect instrument—the siphon re- Eoatk 
corder—which was introduced some years later. deieetr. 
Its action was as follows: To an indicator, 
suitably supported, a to-and-fro motion was given by the 
electro-magnetic actions due to the electric currents con- 
stituting the signals. The indicator was connected with a 
Ruhmkorff coil or other equivalent apparatus, designed to 
cause a continual succession of sparks to pass between the 
indicator and a metal plate situated beneath it and having 
a plane surface parallel to its line of motion. Over the 
surface of the plate and between it and the indicator there 
was passed, at a regularly uniform speed, in a direction 
perpendicular to the line of motion of the indicator, a 
material capable of being acted on physically by the sparks, 
either through their chemical action, their heat, or their 
perforating force. The record of the signals given by this 
instrument was an undulating line of fine perforations or 
spots, and the character and succession of the undulations 
were used to interpret the signals desired to be sent. 

(3) The latest form of receiving instrument for long sub- 
marine cables is the siphon recorder, for which 
Sir W. Thomson obtained his first patent in 
1867. Within the three succeeding years great 
improvements were effected on it, and the in- 
strument has since that date been exclusively employed in 


Siphon re- 
corder. 


Fic. 30.—Thomson's siphon recorder. * 


working most of the more important submarine cables of 
the world,—indeed all except those on which the mirror 
galvanometer method is in use. In the si C 

(see Fig. 30) the indicator consists of a light 


8 See his Mathematical and Physical 
4 For a description of the mirror galy; 
VANOMETER, VOI, X. p. 44 8q. 


battery and to earth alternately, 
which 
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signal coil of fine wire, suspended between the poles of two 
powerful electromaguets M, M so as to be free to move 
about its longer axis, which is vertical, and so joined that 
the electric signal currents through the cable pass through | 
it. A fine glass siphon tube is suspended with freedom to | 
move in only one degree, and is connected with the signal- | 
coil and moves with it. The short leg of the siphon tube | 


} 
| 


| 


Fig. 31.—Siphon recorder. 


dips into an insulated ink-bottle, so that the ink it con- 
tains becomes electrified, while the long leg has its open 
end at a very small distance from a brass table, placed 
with its surface parallel to the plane in which the mouth 
of the leg moves, and over which a slip of paper may be 
Sap at a uniform rate, as in the spark recorder. The 
is electrified by a small induction electrical machine E 
placed on the top of the instrument; this causes it to fall 
in very minute drops from the open end of the siphon tube 
upon the brass table or the paper slip passing over it. 
When, therefore, the signal-coil moves in obedience to the 
electric signal currents passed through it, the motion 
communicated to the siphon is recorded on the moving 
slip of paper by a wavy line of ink-marks verv close to- 
gether. Thé interpretation of the signals is according to 
the Morse code,—the dot and dash being represented by 
deflections of the line of dots to one side or other of the 
centre line of the paper. A very much simpler form of 
siphon recorder has been devised and brought into use 
within the last few years. Instead of the electromagnets, 
two bundles of long bar-magnets of square section and 
made up of square bars of glass-hard steel are used. They 
are supported vertically on a cast-iron socket, and on the 
upper end of each is fitted a soft iron shoe, shaped to con- | 
ceutrate the lines of force and thus produce a strong mag- 
netic field in the space within which the signal-coil is 
suspended. Instruments of this kind have been made to 
work both with and without electrification of the ink. | 
Without electrification the instrument (see Fig. 31) is very 
simple and compact, and capable of doing good work on 
cables 500 or 600 miles long. When constructed for elec- 
trification of the ink they are available for much greater 
lengths, but for cables such as the Atlantic the original 
form is still used. The strongest magnetic field hitherto 
ebtained by permanent magnets (of glass-hard steel) is 
about 3000 C.G.S. With the electromagnets used in the 
original form of siphon recorder a magnetic field of about 
or over 5000 C.G.S. is easily obtained. Fig. 32 shows a 
facsimile of part of a message received and recorded by a 
siphon recorder, such as that of Fig. 30, from one of the 
Eastern Telegraph Company’s cables about 830 miles long. 
(4) The automatic curb sender was designed by Sir W. 
Thomson for the purpose of diminishing the 

Automatic effect of inductive embarrassment in long) 


_eurb sender. cables. In ordinary hand-sending the end of 


the cable is put to one or the other pole of the | 
the relative time during | 
it is to battery and to earth depending to a great 
on the operator. By the automatic curb sender the 
to one or the other pole of the battery and 
e reverse pole for definite proportionate times 
each signal. The cable is thus charged first posi- | 
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tively and then negatively, or vice versa, for each signal. 
This method not only facilitates the discharge of the cable, 
and so accelerates the return of the index of the receiving 
instrument to zero, but provides the means of sending 
positive and negative currents into the cable at the proper 
times and for the proper intervals. The action of the in- 
strument is regulated, like that of Wheatstone’s automatic 
transmitter, by a perforated slip of paper. The arrange- 
ment of the perforations and the method of using the 
paper slip are, however, quite different. The paper is fed 
forward by a central row of holes, which are therefore con- 
tinuous. The dots and dashes of the message are repre- 
sented by the side rows of holes; but the two currents 


fn €. 62 Pope ae eee 
Fia. 32.—Facsimile of siphon recorder message. 


Dp 


| required for a dot are produced wholly by one hole on one 


side, and those for a dash by one hole on the other side. 
The perforated slip is exactly similar to the message writ- 
ten by the siphon recorder, the side holes occupying the 
same relative positions as the loops to one side or other of 
the central line in the record. As the side holes reach a 
certain point in their passage through the instrument they 
allow the end of one or the other of two levers to fall; the 
other end of the lever lifts a light contact spring, forming 
one lever of a reversing key, and makes electrical connec- 
tion between the battery and another set of springs, which 
also form the levers of a reversing key. The spring is held 
up by a flange on the edge of a revolving wheel passing 
under it, during the time required by the paper to advance 
through the distance between two central holes. During 
this interval the current is reversed at the proper time by 
a pair of adjustable cams fixed to the same spindle as the 
flanged wheel. This method of transmission has been 
found quite successful, though it has not been brought into 
use, as hand-sending has hitherto proved sufficient for the 
work required. 

Speed of Signalling. —The mathematical theory of the 
speed of telegraphic signalling was given in a 
paper on “The Theory of the Electric Tele- 
graph” communicated by Sir W. Thomson! to 
the Royal Society in 1855. He shows that, if 
k be the wire resistance, c the capacity per unit length, and 
l the total length of the line, the current at the receiving 
end at any time ¢ after the application of the battery at the 
sending end is given by the equation 


Ce =C{1—2Ace— #4 P— a6 ete.) }, 


where C is the maximum current which the battery is 


_ Speed of 
signalling, 


‘capable of maintaining through the line, and « is equal 
t 


to (?)a2 when a is equal to kel? loge (4)/x?. The number ¢ is 
quite arbitrary; it is chosen because it makes a nearly 
equal to the time required for the current to become sensi- 
ble at one end of the line after the battery has been applied 


to the other end. The number 1079, which is more con- 
venient for calculation and which does not differ greatly 
from 4, was subsequently adopted by Sir W. Thomson, and 
also by Professor Jenkin.?, The equation may be written 


—n%tjkel? .—4n%t/ko®  — 9n2t/kel® ) } 
G =Ci 1—2(¢ —e +e + —etce.) f’ 


which shows plainly how the current is affected by the 
length, the resistance, and the capacity of the line. 

It is evident from this equation that a finite time 
is required after the battery has been applied at the 
sending end for the current to become sensible at the 
receiving end, the interval being practically equal to a, 
and also that for similar actions the: intervals between 
operations for one line must be to the corresponding inter- 
vals for another line directly as the values of a or of kel? 


1 See his Mathematical and Physical Papers, vol. ii. p. 61. 
2 See Jenkin, Electricity and Magnetism, p. 331. 
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for the two lines. 
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We see, therefore, that for lines of | land lines is very small, probably not exceeding the five- 


the same type, worked in the same manner, the speed of | thousandth part of a second for a circuit 500 miles in length. 
working will be inversely as the square of the length of |The current, therefore, rises almost to its full value for 


the line, or, if the type varies, inversely as the product KQ, | 


where K is the total resistance and Q the total capacity 
of the line. The interval a must not be confounded with 
the time required for each signal: it is a measure of the 
slowness of transmission; but the number of signals which 
can be received in a given time, on any one line, depends 
on the method of working and on the sensibility of the 
instruments employed. The ratios of the number of signals 
which can be sent over different lines in a stated time are 
the same as the ratios of the values of a for these lines. 
The value of a for the different Atlantic cables varies be- 
tween a fifth and a quarter of a second, and, as the time 
required for the current to reach 90 per cent. of its maximum 
value is ten times a,an instrument which requires as much 
as 90 per cent. of the full current to produce a signal and a 
fall to 50 per cent. between the signals could only receive 
about one signal every two seconds or between one and two 
words per minute. The instruments actually used attain 
to a speed of about twenty times this; but they are capable 
of showing distinctly a current of a ten-thousandth, or even 
less, of the maximum current. The value of a for ordinary 


TELEMETER, or RANGEFINDER. This is an in- 
strument used in modern warfare to determine the 
distance or range to an enemy’s position, in order that 
correct elevations may be given to guns or rifles di- 
rected against it. Telemeters have been made on three 
distinct principles, and classified as acoustic, optical, 
and trigonometrical respectively. 

Acoustic telemeters record the time which elapses 
between seeing the flash or smoke and hearing the 
report of a gun, rifle, or shell, the range being given 


in yards as “‘the time in seconds + 364.6.”’ The 
Boulengé telemeter is the best known of this class. It 


consists of a graduated glass tube filled with liquid and 
containing a small metal traveller. At the flash the 
instrument is brought to a verticel position, and the 
traveller starts from zero ; at the detonation it is turned 
to a horizontal position and the traveller stops. The 
objections to the acoustic telemeter are that the rate 
of transmission of sound in air is affected by wind and 
other local conditions and that the instrument cannot 
be used until firing has commenced. 

Optical or perspective telemeters determine the dis- 
tance to any point by observing the size of some object 
of known dimensions, as seen in a graduated telescope. 
Porro’s telemeter, Elliott’s telescope, and Nordenfelt’s 
macrometer illustrate the principle. The chief defect 
of the system is that the objects most conveniently 
observed—men and horses—vary considerably in size, 
so that the assumption of a constant dimension may 
be productive of error. 

Trigonometrical telemeters shorten the ordinary 
methods of surveying by adapting them to military 
purposes. They are of two kinds,—field rangefinders 
and rangefinders for coast. batteries. 

(1) Field rangefinders exist in great variety, and 
differ from one another both in the trigonometrical 
methods pursued and in the mechanical peculiarities 
exhibited. The following are the common solutions 
of what is technically called ‘the range-finding tri- 
angle,’’—/.e., a triangle in which © (Fig. 1) 
is the object the distance to which is re- 
quired, AOB an acute angle, and AB the 
base.—O being visible both from A and B. 
(i.) Where the base is a fixed length and 
the angles are variable.—A fixed base is 
rarely adopted except when the base forms 
part of the instrument, the angles being 
observed by powerful telescopes. The range 4 
is usually read in yards by the assistance of — Fis. 1. 
verniers, extreme perfection of mechanism being neces- 
sary. Many ingenious instruments of the kind have 
been devised, but none have as vet proved satisfactory. 
With a fixed base the accuracy diminishes as the range 


° 


each signal when the time of contact is as small as the five- 
hundredth part of a second, or, on the Wheatstone instru- 
ment, when the speed is about 500 words per minute. There 
is, however, a very sensible increase in the effective resist- 
ance of the circuit, especially when iron wire is used, when 
signals are sent as rapidly as 100 per second, so that higher 
battery power is required for fast than for slow rates of 
speed. The difficulty in working land lines at rates up 
to 300, or even more,.words per minute is not to any serious 
extent electrical, but is in great measure due to material 
and magnetic inertia in the receiving instruments. A\|- 
though land lines can be worked at a very high speed when 
the whole of the wire is insulated on poles, the rate is 
greatly diminished if a length of underground or of sub- 
marine cable is included in the circuit. In practice also 
the speed depends greatly on the position of the cable in 
the circuit; for example, the actual speed from Dublin to 
London, according to Mr. Preece, is about twice as great as 
that from London to Dublin. Mr. Cully states that the 
greatest effect is produced when the cable is in the middle 
of the circuit. (T. GR.) 


increases. (ii.) Where the base and the angles are 
variable.—The base angles are generally observed by 
instruments of the theodolite type, and the base is 
actually measured or found by means of a sub-base. 
The range is obtained by table or calculating scale. 
The Nolan rangefinder, which was the first telemeter 
used by the British artillery, was of this kind. (iii.) 
Where one base angle is a right angle, the other angles 
and base being variable.-—The instrument is gen- 
erally double-reflecting of the sextant type,—the base 
being found as in (ii.). The most perfect example is 
the Watkin rangefinder, used by the British horse and 


Fic, 2.—Watkin field rangefinder. 


field artillery. It (Fig. 2) consists of an horizon glass 
glass 


capable of assuming two positions, and an i 
set in a steel arm, which is worked bya mova 
on a graduated bar, and this again is moved by the 
° turning of a graduated cylinder. O (Fig. 
3) being the object, the observer sets up 
a picket at A, and with the instrument at 
zero (the horizon glass being inclined 45° 
to the index glass) finds the right angle 
atthe point C. A sub-base AB of 6 y: 
is then set off, and (with glasses set 
lel and the sliding collar at 6) the 
reflects B upon A by turning the « : 
which is thus made to record the base AC 
in yards. This reading set lg 
graduated bar by moving the C0 
4 the observer proceeds to A, and 
p reflects C upon O, which causes th ze 
to be given in yards on the eylind 
this operation the position of 
collar regulates the movement of the steel 
the number of turns of the cylinder is al 


ar 


Fie. 3. 
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measure of the range OC, whatever the length of the 
base AC. (iv.) Where the angles are fixe 
base is a measure of the range.—The base points are 
determined by the use of prisms or of mirrors reflect- 
ing the particular angles adopted. ‘he base is 


and the | 


measured or fuund by a subsidiary triangle, and multi- | 


plied by a constant to give the range. ‘The Weldon 
rangefinder, recently issued to the British infantry, is 
on this principle. It consists of three prisms, and is 
generally atid as follows: O (Fig. 4) being the object 
and D a convenient distant point, the observer makes 
with the first prism the right angle OAD. He then 
retires in the direction DA till the second prism 
records the angle OBD = 88° 51’ 15’”, when the range 
=5) X AB. If it is inconvenient to measure AB, 
the observer can retire from B 
in the line OB until the third 
prism records the angle OCA 
= 74° 53’ 15’’, when the range 
=200 X BC. The prisms 
must be held in the plane of 
the objects and looked into at 
the same point. This range- 
finder is very simple and _ port- 
able, but isfrequently inapplic- 5 


able on hilly or broken ground, A 
and does not possess great c 
accuracy. Fic. 4.—Weldon range- 


finder. 


The merits of different field 
rangefinders depend mainly upon the balance of advan- 
tages they offer with respect to accuracy, suitability to 
variety of ground, simplicity, portability, and dura- 
bility, these conditions being of a more or less conflict- 
ingcharacter. The following are recognized principles : 
(1) the naked eye cannot with certainty appreciate less 
than one minute difference of angle, therefore telescopic 
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power is necessary in proportion as the base is short 
compared with the range ; (2) telescopes of high power 
cannot be steadied by hand alone; (3) the longer the 
base the more inconvenient are any restrictions as to 
its length or direction ; (4) it is a disadvantage to be 
compelled to traverse the line joining base points ; 
(5) the longest base which it is convenient to measure 


by hand is that length of measuring line which can 


be stretched tight in a high wind. 
_ (2) Rangefinders for Coast Batteries. —Rangefind- 
ing is less adapted to the requirements of coast defence 
than ‘‘ position finding,’’—a method which furnishes 
every gun with its proper training and elevation so 
that it can be fired without sighting the target. Range- 
finders are, however, sometimes employed. The most 
worthy of notice is the Watkin depression range- 
finder used by the British artillery in coast batteries. 
The instrument resembles in principle the Watkin field 
rangefinder, the height above the sea-level being a 
vertical base. ‘The range is fuund by observing the 
angle of depression to the object. This is done by a 
powerful cross-wire telescope, which forms part of 
the instrument. The fastest steamer can be continu- 
ously followed, and even the successive grazes of shot 
and shell can be observed. The instrument is levelled 
upon a tripod stand. When necessary, it finds its 
exact height in feet above the water-level in any state 
of tide by reference to a datum distance, and it records 
the range in yards automatically on a graduated cylin- 
der. An interesting contrivance combining telemeter 
and gun-sight, applicable to guns in permanent em- 
lacements over non-tidal waters, has been tried in 
taly. By means of a cam the hind-sight of the gun is 
always maintained in the position necessary to give the 
proper elevation in firing, so that it only remains to 
make the sights cover the target. (A. W. W.*) 


TELEPHONE. 


TELEPHONY is the art of reproducing sounds at a 
distance from their source. The term was first used by 
Philip Reis of Friedrichsdorf. in a lecture delivered 
before the Physical Society of Frankfort in 1861.’ But, 
although this lecture and Reis’s subsequent work 

‘received considerable notice, little progress was made 
until the subject was taken up between 1874 and 1876 
by Alexander Graham Bell, a native of Edinburgh, 
then resident in Boston, Mass. Bell, like Reis, em- 
pore’ electricity for the reproduction of sounds ; but 

e attacked the problem in a totally different manner. 
This will be better understood if we consider shortly on 
what the chief characteristics of sound depend (com- 
pare AcouUSTICS). 

The sensation of sonnd is produced by rapid fluct- 
Charac- vations in the pressure of the atmosphere 
teristiesof on the tympanum of the ear. If the 
sound. fluctuations are irregular and non-periodic, 
the sound is called a noise; if they are cyclic and 
follow a regular and sufficiently rapid periodic law, the 
sound is musical. In connection with the present 
subject it is important to notice the three characteris- 
tics of a musical sound, namely, pitch, loudness, and 
ogi The pitch of a musical sound depends on 
the number of cycles passed through by the fluctua- 
tions of the pressure per unit of time; the loudness 
depends on the amount or the amplitude of the 
fluctuation in each eycle ; the quality depends on the 
form or the nature of the fluctuation in each cycle. 
The necessary condition for a successful system of tele- 

_ phony is the ability to reproduce these characteristics. 


1" Ueber Telephonie durch den galvanischen Strom,” in 
Ji d. Vereins zu Frankfurt am Main, 1860-61, p. 


I. History. 


In 1831 Wheatstone by his ‘‘magie lyre’’ experi- 
ment showed? that, when the sounding-boards of two 
musical instruments are connected together by a rod 
of pine wood, a tune played on one will be faithfully 
reproduced by the other. This only answers, however, 
for telephoning musical sounds to short distances. 


Another and somewhat similarexample is yrechani- 
furnished by what has been variously cal tele- 
designated as the ‘‘string,’’ ‘‘ toy,” phone, 
‘lovers,’ and ‘‘ mechanical’ telephone. Two disks 


of thin metal, or two stretched membranes, each furn- 
ished with a mouthpiece, are connected together by 
a thin string or wire attached at each end to the centres 
of the membranes. A good example may be made 
with two cylindrical tin cups; the bottoms form the 
membranes and the cups the mouthpieces. When the 
connecting string is held taut and sounds, such as those 
of ordinary speech, are produced in front of one of the 
membranes, pulses corresponding to the fluctuations 
of the atmospheric pressure are transmitted along the 
string and communicated to the other membrane, 
which in its turn communicates them to the air, thus 
reproducing the sound. In both these examples all 
the three characteristics—pitch, relative intensity, and 
quality—of sound are reproduced. 

Let us now return to the development of the appli- 
cation of electricity to telephony. Th July, 


Pp: %, 
1837, Dr. C. G. Page of Salem, Mass., drew ‘is. 
attention to the sound given out by an covery. 


electromagnet at the instant when the electric cireuit 
is closed or broken, and in October of the same year he 


2 See his Scientific Papers, p. 47. 
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discussed, in a short article! entitled ‘Galvanic! Reis thought the amplitude was to some extent ob- 


Music,”’ the musical note produced by rapidly revolv- 
ing the armature of an electromagnet in front of the 
poles. Experiments bearing on this subject were sub- 
sequently made by a great number of investigators. 
Page’s discovery is of considerable importance in con- 
nection with the theory of action of various forms of 
telephone, and was a very important feature in the 
early attempts by Reis to transmit music and speech. 
On 26th August, 1854, there appeared in LZ’ Illustration 
(Paris) an interesting article by Charles 
Bourseul on the electric transmission of 
speech.’ The writer recommended the use 
of a flexible plate at the source of sound, which would 
vibrate in response to the varying pressure of the air, 
and thus open and close an electric circuit, and of a 
similar plate at the receiving station, which would be 
acted on electromagnetically and thus give outas many 
pulsations as there are breaks in the current. These 
suggestions were to some extent an anticipation of the 
work of Reis; but the conditions to be fulfilled before 
the sounds given out at the receiving station can be 
similar in pitch, quality, and relative intensity to those 
produced at the transmitting station are not stated, 
and do not seem to have been appreciated. 
In Reis’s lecture an apparatus was described which 
has given rise to much discussion as to 
riority in the invention of the telephone. 
he instrument was described in over fifty 
publications‘ in various countries, and was well known 
to physicists previous to Bell’s introduction of the 
electric telephone as a competitor with the electric 
telegraph. Reis caused a membrane to open and close 
an electric circuit at each vibration, thus transmitting 
as many electric pulses through the circuit as there 
were vibrations in the sound. These electric pulses 
were made to act on an electromagnet at the receiving 
station, which, in accordance with Page’s discovery, 
gave out a sound of a pitch corresponding to the 
number of times it was magnetized or demagnetized 
per second. Reis’s object was to reproduce at a dis- 
tance not only musi¢ but also human speech ; but that 
he did not wholly succeed is clear from the following 
extract from his lecture: ‘‘ Hitherto it has not been 
ossible to reproduce human speech with sufficient 
ties ious, The consonants are for the most part 
reproduced pretty distinctly, but not the vowels as yet 
in an equal degree.’’ Considering the time at which 
he wrote, Reis seems to have understood very well the 
nature of the vibrations he had to reproduce, but he 
failed to comprehend how they could be reproduced 
by electricity. His fundamental idea—the interruption 
of the current—was a fatal mistake, which was not at 
the time properly understood. The suggestion of 
Bourseul and the experiments of Reis are founded on 
the idea that a succession of currents, corresponding 
in number to the successive undulations of the pressure 
on the membrane of the transmitting instrument, 
could reproduce at the receiving station sounds of the 
same character as those produced at the sending 
station. Neither of them seemed to recognize any- 
thing as important except pitch and amplitude, and 


Bourseul’s 
sugyges- 
tions. 


Reis’s tele- 
phone. 


1 See Silliman's Journ., xxxii. p. 396 and xxxili, p. 118. 

2 Marrian, Phil. Mag., 3d ser., xxv. p. 382; Beatson, Arch. de 
PE 'ect., v. P 197 ; De la Rive, Treuise on Electricity, vol. i. p. 306, 
also Phil. Mag.. 3d ser., vol. xxxv. p. 422, and Comp, Rend., xx. p. 
1287, xxii. p. 482 ; Matteucci, Arch. del E’ect., v. 389: Guillemin, 
Comp. Rent., xxii, p. 264; Wertheim, Comp. Rend., xxii. pp. 336, 
544, xxvi. p. 505, also Ann. de Chim, et de Phys., xxiii, p, 302, and 
Phil, Mag., 34 ser., xxviii. p. 544; Jannair, Comp. Rend, xxiii. p. 
319; Joule, Phil. Mag., 30 ser., xxv. pp. 76, 225; Laborde, Comn. 
yy " s Mors Poggendor®, Pog. a Ixxxvii. p,189, xeviii. 

3 el, Exp. ect., vol. ii. p. 125, iii.” p. 83; 
Detesenne, cy ee 1841, xvi. Dp. 406. » PLPP ieee 

ee also Didaskalia: Blitter fiir Geist, Gemiith, ti, Publicité 
Frankfort, No, 232, 28th September, 1854 ; Du Moneel, Exposé i 
Applications de U Flectricité, Paris, vol. ii. p. 25, ed. 1854. vol. fil, p. 
110, ed. 1856, and Comp. Rend., 26 November, 1877. 

4 The English reader may consult—/ourn, Soe, Tel. Faq., March, 
1883; British Assoc. Rep., 1863; Civ. Eng. and Arch, Journ., Vol. 
xxvi. p. 307; R. M. Ferguson, Electricity, 
aia a Philip Reis, 


London, 1846, p, 257; S. 
the Inventor of the Telephone, London, 


tained by the varying length of contact in the trans- 
mitting instrument. This might possibly be to a 
small extent true; but, considering the small capacity 
of the circuits he used and the nature of his receiving 
instrument, it is hardly probable that duration of con- 
tact sensibiy influenced the result. ‘The quality of the 
sounds was to some extent also reproduced; but, judg- 
ing from the results of recent telephone investigation, 
it is highly probable that this was due, not to the 
varying duration, but to the varying firmness of the 
contact. Since the effect of the degree of contact has, 
through the researches of Bell, Berliner, Edison, 
Hughes, Elisha Gray, and others, become generally 
understood, it has become easy to make instruments 
very similar to those of Reis; and even his instru- 
ments, with slight modification, can be made to speak 
fairly well. The accidental transmission of words by 
Reis, the occasional recognition of the voice of a singer, 
and other instances of the transmission of quality were 
no doubt due to this element, the existence of or the 
necessity for which was never, so far as the present 
writer knows, hinted at by Reis. 

The next worker at the telephone, and the one to 
whom the present great commercial impor- Yel 
tance of the instrument is due, was Bell. — eorenes. 
His aim was the production, by means of 
the undulations of pressure on a membrane caused by 
sound, of an electric current the strength of which 
should at every instant vary directly as the pressure 
varied.® His first idea seems to have been to employ 
the vibrations of the current in an electric cireuit, pro- 
duced by moving the armature of an electromagnet 
included in the circuit nearer to or farther from the 
poles of the magnet. -He proposed to make the 
armature partake of the vibrations of the atmosphere 
either by converting it into a suitable vibrator or by 
controlling its vibrations by a stretched membrane of 

archment. In the early trials the armature had the 
orm of a hinged lever of iron carrying a stud at one 
end, which pressed against the centre of a stretched 
membrane. The experiments with this form were not 
successful, and, with the view of making the moving 
parts as light as possible, he substituted for the com- 
paratively heavy lever armature a small piece of clock 
spring, about the size of a sixpence, glued to the 
centre of the diaphragm. The magnet was mounted 
with its end carrying the coil opposite, and very close 
to, the centre of the piece of clock spring. This 
answered sufficiently well to prove the feasibility of the ~ 
plan, and subsequent experiments were directed to 
the discovery of the best form and arrangement of the 
parts. An increase in the size of the iron disk 
attached to the membrane augmented both the loud- 
ness and the distinctness of the sounds, and this finally 
led to the adoption of the thin iron disk now in use, 
which is supported round its edge, and acts as both 
membrane and armature. Again, the form of the 
opening or mouth-piece in front of the membrane ex- 
ercised considerable influence on the efficiency of the 
instrument, and it was ultimately ascertained that a 
small central opening, with a thin air space extending 
across the face of the membrane, was best. It was 
also found that comparatively small magnets were suf- 
ficient, and that there was no particular virtue in the 
closed circuit and electromagnet, but that a small per- 
manent magnet having one pole in contact with the 
end of the core of a short electromagnet, the coil of 
which was in circuit with the line, but which had no 
permanent current flowing through it, answered the 
purpose quite as well.® In fact the effect of keeping a 
permanent current flowing through the line we 
coils of the electromagnet was to y ber the core of the 


wip “-y. 


i o* 

5 See A. G, Bell, “Telephone Researches,” in Journ. Soe, Tel. 

Eng... 3ist October, 187. > : ey ra 
®° The extreme smallness of the magnets which mig Te 

cessfully employed was first demonstrated by Professor | 

rown University, Providence, R. I. 
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electromagnet magnetized. This seems to have been 
almost simultaneously pointed out by Bell and others 
who were working in conjunction with him and by 
Professor Dolbear. Many experiments were made for 
ascertaining the best length of wire to use in the coil 
of the transmitting and the receiving instrument ; but 
this is clearly a question dependent to a large extent 
on the nature of the line and the system of working 
adopted. 

After Bell’s success a large number of experimenters 
entered the field, and an almost endless variety of 
modifications have been described. But few possess 
any real merit, and almost none have any essentially 
new principles! 

A telephone transmitter and a receiver on a novel 
plan were patented in July, 1877, by Edi- 
son, shortly after the introduction of Bell’s 
instruments. The receiver was based on 
the change of friction produced by the pas- 
sage of an electric current through the 
point of contact of certain substances in relative mo- 
tion. In one forma drum, mounted on an axis and 
covered by a band of paper soaked in a svlution of 
caustic potash, is turned under a spring the end of 
which is in contact through a platinum point with the 
paper. The spring is attached to the centre of a 
diaphragm in such a way that, when the drum is turned 
the friction between the point of the spring and the 
ee deflects the diaphragm. The current from the 
ine is made to pass through the spring and paper to 
the cylinder. Now it had been previously shown by 
Edison that, when a current is made to pass through 
an arrangement like that just described, the friction 
between the paper and the spring is greatly diminished. 


Edison's 
transmitter 
and friction 
receiver. 


Hence, when the undulating telephonic currents are | 


made to pass through the apparatus, the constant 
variation of the friction of the spring causes the de- 
flections of the diaphragm to vary in unison with the 


variation of the electric currents, and sounds are given | 


out corresponding in pitch, and also to some extent in 
quality, with the sounds produced at the transmitting 
station. A cylinder of chalk was used in some of 
Edison’s later experiments with this receiver. The 
transmitter is illustrated (see Fig. 10) and described 
(p. 142) below. 
Experiments very similar to these of Edison were 
made by Elisha Gray, of Chicago, Ul., and 


ss described by him in papers communicated 
esperl: to the American Electrical Society in 1875 
ments. and 1878. In these experiments the elec- 


tric current passed through the fingers of 
the operator’s hand, which thus took the place of the 
spring in Edison’s apparatus. The diaphragm was 
itself used as the rubbin surface, and it was either 
mounted and rotated or the fingers were moved over 
it. When the current passed, the friction was felt to 
inerease, and the effect of sending a rapidly undulat- 
ing current through the arrangement was to produce 
asound. The application of this apparatus to the 
transmission of music is described by Gray.’ 
In another form of telephone, brought prominently 
forward by Professor Dolbear,’ the effects 


hy paphal are produced by electrostatic instead of 
telephone. electromagnetic forces, as in the Bell-tele- 


phone. Sir W. Thomson observed in 1863 * 
that when a condenser is charged or discharged a sharp 
click is heard, and a similar observation was made by 
Cromwell F. Varley, who proposed to make use of it 
in a telegraphie receiving instrument.® In Dolbear’s 
instrument one plate of a condenser is a flexible dia- 


1 For a detailed description, in a collected form, of a large 


Biblioth2que des Merveilles, Paris, 1882. 
mee George B. Prescott, The Speaking 


, 151-205. 
ne Scientific American, 18th June, 1881, 


iad and Magnetism, p. 236, ; 
bike Tel. Journ., Ist August, iri, p. 178; also Adams, Journ. 
Tel. Eng., 1877, p. 6. 


Telephone, London, 1879, 


number of these modifications, see Du Moncel, “ Le Téléphone,” | 
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| phragm, connected with the telephone line in such a 
way that the varying electric potential produced by the 
action of the transmitting telephone causes an in- 
creased or diminished charge in the condenser. This 
'alteration of charge causes a corresponding change in 
the mutual attraction of the plates of the condenser ; 
hence the flexible plate is made to copy the vibrations 
|of the diaphragm of the transmitter. It is obvious 
that this apparatus may be used either as a trans- 
mitter or as a receiver, but that the effects must un- 
' der ordinary circumstances be in either case extremely 
| feeble. , 

Tn the Reis instruments the transmitter and_re- 
ceiver are separate parts, which are not interchangeable. 
The Bell telephone can be used either as a transmitter 
or asa receiver. ‘The Edison receiver and the Dolbear 
condenser were only intended to be used’ as receiving 
instruments. 

It was very early recognized—and, indeed, is men- 
tioned in the first patents of Bell, and ina 
caveat filed by Ehsha Gray in the United 
States patent office only some two hours 
after Bell’s application for a patent—that 
sounds and spoken words might be trans- 
mitted to a distance by causing the vibrations of a 
diaphragm to vary the resistance in the cirenit. Both 
Bell at Gray proposed to do this by introducing a 
column of Lent, into the circuit, the length of the 
resistance of which could be varied by causing the vi- 
brations of the diaphragm to vary the depth of im- 
/mersion of a light rod fixed to it and dipping into the 
liquid (see Figs. 8, 9 below). This idea has been per- 
haps the most fruitful of any modification of telephonic 
apparatus introduced. 

On 4th April, 1877, Mr. Emile Berliner filed a caveat 
in the United States patent office, in which 
he stated that, on the principle of the vari- | Berliner's 
ation with pressure of the resistance at tranehitter, 
the contact of two conductors, he had made 
an instrument which could be used as a telephone 
transmitter, and that, in consequence of the mutual 
forces between the two parts of the current on the two 
sides of the point of contact, the instrument was capa- 
ble of acting as a receiver. The caveat was illustrated 
by a sketch showing a diaphragm with a metal patch 
in the centre, against which a metal knob was lightly 

ressed by an adjusting screw. This seems to have 
een the first transmitter in which it was proposed 
to use the resistance at the contact of two con- 
ductors. 

Almost simultaneously with Berliner, Edison con- 
ceived the idea of using a variable resist- 
ance transmitter.® He proposed to intro- 
duce into the circuit a cell containing carbon 
powder, the pressure on which could be 
varied by the vibrations of a diaphragm. He some- 
times held the carbon powder against the diaphragm 
in a small shallow cell si a quarter to half an inch 
in diameter and about an eighth of un tnch deep), and 
| sometimes he used what he describes as a fluff, that is, 


Liquid 
transmitters 
of Bell and 
E. Gray. 


Edison's 
microphone 
transmitter. 


a little brush of silk fibre with plumbago rubbed into 
it. In another form the plumbago powder was worked 
into a button cemented together with syrup and other 
substances. In the specification of the patent applied 
for on 21st July, 1877, he showed a sketch of an instru- 
ment: which consisted of a diaphragm, with a small 
platinum patch in the centre for an electrode, against 
which a hard point, made of plumbago powder ce- 
mented together with india-rubber and vulcanized, was 
pressed by a long spring, the pressure of the carbon 
against the platinum disk being adjusted by astraining — 
screw near the base of the spring. Subsequently he 
filed an application fora patent in which various forms 
of springs and weights assisted in maintaining the 
contacts and otherwise improved the instrument. 


6 See Journal of the Telegraph, New York, April, 1877; Phila- 
| dapito Times, July, 1877; and Scientific American, August, 
ide 
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In the early part of 1878 Professor Hughes, while | clined position of the cell, is also less liable to fall 


engaged in experiments upon a Bell tele-| 


Hughes's 


microphone, Phone in an electric cireuit, discovered that 


u peculiar noise was produced whenever 
two hard electrodes, such as two wires, were drawn 


across each other, or were made to touch each other | 


with a variable degree of firmness. Acting upon this 
discovery, he constructed an instrument which he ealled 
a microphone,! and which consisted essentially (see 
Fig. 11) of two hard carbon electrodes placed in con- 
tact, with a current passing through the point of 
contact and a.telephone included in the same circuit. 
One of the electrodes was attached to a sounding- 
board capable of being vibrated by sound-waves, and 
the other was held either by springs or weights in deli- 
eate contact with it. When the sounding-board was 
spoken to or subjected to sound-waves, the mechanical 
resistance of the loose electrode, due to its weight, or 
the spring, or both, served to vary the pressure at the 
contact, and this gave to the current a form corres- 
ponding to the sound-waves, and it was therefore 
capable of being used as a speaking-telephone trans- 
mitter.? The best transmitters now in use are modi- 
fications of Hughes's apparatus. A microphonic ap- 
paratus very similar to it is described in the specifi- 
cation of a German patent taken out by Robert 
Lutdge on 12th January, 1878. In this patent the 
action of the microphone is also described.® 

The next transmitter of note, introduced by Mr. 
Francis Blake, U. S. (see Fig. 13 below), al- 
though it does not, like the first micro- 
phones, embody anything intrinsically new, 
is one of the most perfect and convenient forms of 
microphone. It is at present almost universally used 
in the United States. 

It appears to be pretty well established that carbon 
in one form or another is the best material 


Blake trans- 
mitter. 


eee for one or both of the contacts of a micro- 
Edison’s phone transmitter. When both the con- 
pene tacts are of carbon and the surfaces have 


considerable area, say from a quarter to 
half an inch in diameter, the sounds are loud, but 
have atendency to harshness. When, as in the Blake 
transmitter, one of the contacts is a piece of polished 
gas carbon and the other a small eure of platinum 
about the twentieth of an inch in diameter, the articu- 
lation is clear, but less loud. For most purposes, how- 
ever, the increased clearness more than compensates 
for the diminished loudness. Many transmitters in 
actual use—as, for instance, the ‘‘ Gower,’’ largely 
employed in the United Kingdom—have a number of 
contacts. Some of these when properly adjusted are 
both loud and clear in theiraction. Although the Blake 
instrument is most in vogue in America, in the United 
Kingdom and on the Continent multiple contact micro- 
phones have found more favor. Carbon powder in- 
struments have been to some extent used, and in one 
or two cases—as, for example, the Hunnings trans- 
mitter—with considerable success. The fault in most 
of them is the tendency of the powder to “pack,” 
which causes the instrument to rapidly lose sensibility. 
In the Hunnings transmitter this difficulty is to a large 
extent overcome by the use of a coarse granular pow- 
der in a somewhat large cell (about an inch in diameter 
and from one-eighth to one-fourth of an inch deep). 
The front face of the cell is a piece of platinum foil, 
which serves both as an electrode and as a diaphragm. 
The cell is placed either on edge or in an inclined posi- 
tion when in use, the action being precisely similar to 
that in other transmitters. In addition to its freedom 
from packing, the carbon, in consequence of the in- 


1 This term was used by Wheatstone in 1827 for an acoustic 
apparatus intended to convert very feeble into audible sounds; 
see his Scientific Papers, p. 32. 

2 See Proc. Roy. Soc., vol. xxvii. p. 362; Proc. Phys. Soc., vol. ii. 

. 255; igen es te ser., vol. vi. p. 44; Preece, Journ. Soc. Tel. 

g., Vol. vii. p. 270. 
® Although this patent is dated prior to Hughes's 
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not follow that the descriptions were filed before these. 


away from the electrode and break the cireuit. Some 
packing of the powder, however, does occur, and sey- 
eral modifications have been proposed by Blake and 
others for making the sound vibrations stir the powder 
and keep it loose. Good results appear to have been 
got by placing the cell mouth downwards, the carbon 
powder lying on the platinum foil, and by forming the 
upper electrode either of wire gauze or of a perforated 
plate completely immersed in the powder. ‘The sound 
vibrations are conveyed to the bottom of the cell by a 
bent tube communicating with a mouthpiece. In- 
struments of this class are very loud-speaking, and, 
therefure, very serviceable for long or disturbed cir- 
cults. 

The radiophone is an instrument proposed by A. G. 
Bell and Sumner Tainter in 1880, for utiliz- 
ing radiant energy, such as light or radiant 
heat, for the transmission of sound. The 
apparatus forms a telephone transmitter of a particu- 
larly interesting kind. In the earlier papers deserib- 
ing it and the experiments which led to its invention 
it is called photophone, because at that time the effects 
were supposed to be wholly due to light. Afterwards, 
in order to avoid ambiguity, Bell changed the name to 
radiophone and suggested that, to distinguish between 
instruments depending on the different kinds of radia- 
tion, the names photophone, thermophone, ete., should 
be employed. He also proposed the name spectrophone 
for an application of this instrament to spectrum in- 
vestigation.* The apparatus is founded on the dis- 
covery, made by Mr. May while carrying out experi- 
ments on selenium for Mr. Willoughby Smith, that 
when selenium is exposed to light its electrical resist- 
ance is very different from what it is in the dark. This 
discovery led to a great many interesting experiments 
by other investigators.® In thinking over this dis- 
covery in 1878 Bell conceived the idea that, if a beam 
of light proceeding from one station could ‘be made to 
fall on a selenium plate at another station, and 
if its intensity could be varied by the voice of a speaker, 
then by connecting a telephone and a battery in cir- 
cuit with the selenium plate the words spoken at the 
distant station would be heard in the telephone. This 
was found to be the case. At first, to vary the inten- 
sity of the beam, it was passed through a small open- 
ing, the width of which could be varied by the vibra- 
tions of a diaphragm against which the speech was 
directed. But better results were afterwards ob- 
tained when the diaphragm formed a mirror from 
which the beam of light was reflected. The spread- 
ing of the beam, due to the vibrations of the mirror 
dispbreem, served to vary its intensity (see Fig. 18 

clow). 

Edison’s phonograph (see Fig. 19 below) is an in- 
strument whose action somewhat resembles 


Radio- 
phone. 


that of a telephone transmitter and which waren 
has been much talked of in regard to its graph. 
possible applications in telephony. It was 

invented shortly after the introduction of the hone 


for the purpose of recording sounds, and was included 
in some of Edison’s telephone patents as a means of 
working a telephone transmitter, and thus telephoning 
sounds which had been previously recorded on the 
phonograph sheets. 


4 On this subject see A. G. Bell, Phi?. Mag., 5th ser., Woe “xf. P- 
510, and Journ. Soc. Tel. Eng., vol. ix. p. 404 ; Me , 
Mag., 5th ser., vol, xi. PY 78; Tyndall, Proc. . Soc., Vol. 


. 307; Routgen, Phil. Mag., Preece, 
Be 506; Rayleigh, Nature, vol. xxiii, 
and Proc. Roy. Soc., 1877; Bidwell, Phil. 


. 216, Draper and Moss, .s 
Acad., vol. i, p. 529; Tosse, Phil. Mag., 4th ser., vol. x 
W. G. Adams, Proc. Roy. Soc., vol. xxiii. p. 585 and v 
163 ; W. G. Adams and B. E. Day, ibid., vol. xxv. p. 
Siemens, Monatsber. kén. Preuss. ‘Akad. der 
1875, p. 280, and Phil. Mag., 4th ser., vol. 1. p. 
Mag., 5th ser., vol. v. p. 401. ig 
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- tnde, and their frequency to the frequency of the vibra- 


_ tions of the armature ; in fact, the difference between the 
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II. TeELEPHoNiIc INSTRUMENTS. 


One of the best-known forms of the Reis telephone is 
shown in Fig. 1. The transmitter consists of a box A, pro- 


Fic. 1.—Reis’s telephone. 


vided with a mouthpiece M. In the top of the box a round 
hole is cut and across it a membrane S of hog’s bladder is 
stretched. A thin strip of platinum p fixed to the box at 
one side of the hole and extending to the centre of the 
membrane, supports at that point one foot of a light metal 
tripod eqf. One of the feet, e or f, rests in a cup contain- 
ing mercury, which is in metallic connection with the ter- 
minal b, while the end of the strip p is similarly in con- 
nection with the terminal a. The receiver consists of an 
electromagnet made up of a magnetizing coil H, with a 
stout knitting needle for a core. When in use these two 
instruments are joined in cireuit with a battery B, so that 
under ordinary circumstances a continuous current is flow- 
ing through the line. Suppose a sound is then produced in 
front of the mouthpiece M, the successive variations in the 
ressure of the air are communicated to the inside of the 
x, and cause the membrane to vibrate in unison with the 
sound. Reis’s theory of the action of the instrument was 
that at each outward impulse of the membrane the point g 
would be thrown out of contact with the plate underneath 
it and would thus break the circuit. There would conse- 
quently result as many breaks in the circuit as there were 
vibrations in the sound, and in conformity with Page’s dis- 
covery, the electromagnetic receiver would give out arapid 


succession of beats, which would together form a continuous 


sound of the same pitch as that to which the transmitter 
was subjected. 

Fig. 2 shows the first telephone made by Bell for trans- 
Bell’s first mitting speech. It consisted of a wooden frame 
telephone. /, to one side of which a tube T was fixed ; over 
. the end ofthe tube a membrane M was stretched 
taut by astretching ring R. To the opposite side of the 
frame and with its axis in line with that of the tube T was 
fixed an electromagnet H, and between the membrane M 
and the end of the electromagnet a hinged armature A was 
arranged in such a way that its motions would be controlled 
by the membrane. The instrument was joined in circuit 
with a battery and another similar instrument placed at a 
distance. A continuous current was made to flow through 
the circuit, which kept the electromagnet magnetized. Bell 
reasoned thus: when words are spoken in front of the tube 


-T the membrane will be set in vibration and with it the 


armature A, and the vibration of the armature in front of 
the electromagnet will induce variations in the line cur- 
reut; their magnitude will be proportional to the ampli- 
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Fic. 2.—Bell’s first telephone ; one-fifth full size. 


and the average current in the cireuit will be at each 

proportional to the rate of motion of the armature. 
follows this that the armature and membrane of the 
instrument should have induced in them a motion 
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precisely similar to that of the membrane of the transmit- 
ter. This telephone was made in June, 1875, but was pnt 
aside after trial as unsatisfactory on account of the feeble- 
ness of the sounds it produced ; since then, however, a suc- 
cessful telephone has been made on precisely thesame plan 
as that here indicated. 

The next form tried is shown in Fig. 3. It is very simi- 
lar except in constructive details to the first; 


4 . . e 11° 

the hinged armature, however, is omitted, its Bell's 
3 : : second 

place being taken by a small iron disk A fixed telephone. 


to the centre of the diaphragm D. Theelectro- 
magnet H is, as before, placed so as to have the centre of 
the soft iron core C opposite to the centre of the disk, and 


a ee 


FIG. 3—Bell's second telephone ; one-fifth full size, 


the theory according to which it was expected to act is the 
same. The results obtained with this instrument were much 
more satisfactory ; indeed it was with one precisely like 
that shown in the figure that the remarkable results of the 
Philadelphia Exhibition in 1876 were obtained. A perspec- 
tive anda sectional view of the receiving instrument used 
along with that shown in Fig. 3 are illustrated in Figs. 4 
and 5, It consisted of an iron cylindrical box B, through 


Fic. 4. Fie. 5. 


Fias. 4, 5.—Bell’s iron box receiver (1876). 
Fic. 4, perspective view ; Fic. 5, sectional view. 


the axis of which a rod of soft iron C was passed to form the 
core of an electromagnet, having the magnetizing helix H 
wound on the upper half of its length. Across the top of 
the box a thin disk D of soft iron was fixed, the core C being 
just clear of the disk when the strongest current is flowing 
through the helix. In the perspective view the disk is re- 
moved, showing the end of the core. These instruments 
are interesting, not only because they may be considered 
the first really successful speaking telephones, but because 
they are of the same form as those brought to Great Britain 
in 1876 by Sir W. Thomson, and exhibited before the British 
Association at Glasgow in that year. 

Fig. 6 shows one of the earliest forms brought into com- 
mercial use. On each pole of a somewhat large horse-shoe 


Fic. 6.—Bell’s multiple pole telephone (1877) ; one-fifth full size. 


permanent magnet M a short coil E with a soft iron core 
was fixed, This is one of the early forms of permanent mag- 
net telephones, of which there were at that time several, 
including a hand telephone very similar to that shown in 
Fig. 7. In another form, introduced about the end of 1877 
the small magnetizing coils and soft iron cores were fixed 


9 
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on the side and opposite the poles of the horse-shoe magnet, | 
and the diaphragm was placed with its plane parallel to | 
that of the magnet. The diaphragm in these telephones was | 
of thin sheet iron and a little over 4 inches in diameter. . 

The form of telephone now almost. universally in use is 
Bell’s hand shown in Fig. 7. It was introduced in Decem- 
telephone, ber, 1877, and consists of a compound permanent | 
magnet M, fitted into the centre of a tube of | 
vuleanite or “ hard rubber ”’ and carrying at one end a short | 
electromagnet, the coil of which through its terminals ¢, t 


| 


Fic. 7.—Bell’s hand telephone, present form. 


is included in the circuit when the instrument is in use. In 
front of the electromagnet, with its plane normal to the axis 
of the magnet, is fixed a thin soft iron disk about 1# inches 
in diameter, which has its cover cut to a convenient shape 
to form a mouthpiece. This telephone acts well either as 
a transmitter or as a receiver; but for the former purpose 
itis now seldom used on account of the great advances which 
have been made in “ microphone” transmitters. 

It has been stated that Bell and Elisha Gray almost simul- 
Bell’s liquid taneously suggested the use ofa column of liquid 
transmitter, to vary the resistance in the circuit. The form 

of instrument proposed by the former and said 
to have been exhibited at the Philadelphia exhibition is 
shown in Fig. 8. It consists of a speaking tube or mouth- 
piece M, across the lower end of which a membrane D is 


Fic, 8. 


Fic. 9. 


Fra. 8.—Bell’s liqnid transmitter. 
Fic. 9.—Elisha Gray’s liquid transmitter, 


stretched. To the centre of the membrane a light rod R, 
made of metal or of carbon, is fixed with its length at right 
angles to the plane of the membrane. Under the lowerend 
of Rasmall metallic vessel C is supported ona threaded 
rod, working in a nut fixed to the sole F, so that its height 
may be readily adjusted. Suppose C to be filled with water 
or any other conducting liquid, and the rod R to be of metal. 
C is raised until the liquid just touches the point of the rod, 
when advantage is taken of the change of contact resistance 
BAL ma Sauer or less pre of R during the vibration 
of D. Good results were obtained with mere iqui 
and with a rod of carbon. “Dm 
The arrangement proposed by Elisha Gray is almost iden- 
F.Gray’s _ tical in form with Bell’s. The only difference 
liquid seems to be that Gray intended the rod R (Fig. 
transmitter. 9) to reach near to the bottom of the vessel B 
or to the end of another rod, a prolongation of b, projecting 
up from the bottom. The variation of the current was pro- 
duced by the variation of the distance between the ends of 
the rod caused by the vibrations of the diaphragm. This 
plan was not tried until after the success of Bell’s experi- 
ments was known, and when it was tried the results did 
not prove encouraging. Indeed the variations of the resist- 
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ance which can be produced in this way must be excessively 
small, unless the liquid has a very high specific resistance, 
the distance between the ends is very small, and the sides 
of the rods are prevented by an insulated covering from in- 
terfering with the results. Neither of these transmitters 
has any great merit as such, but they show that both Bell 
and Gray clearly recognized the principle on which sue- 
cessful transmission of the different forms of sound, includ- 
ing speech, could be accomplished. 

The first successful microphone transmitter was Edison’s. 
An early form of it (Fig. 10) somewhat resem- 
bles Bell’s hand telephone in external form. Edison's 
A cell of insulating material has at its bottom Microphone 
a flat-headed platinum serew G; on the top of emitter. 
G is a layer of carbon powder C, on the top of that 
a thin platinum disk D, and above that, forming the 


Fic. 10,—Edison’s microphone transmitter. 


cover of the cell, a disk of ivory B, held in position by a 
ring E. Resting on the centre of this disk is a small piece 
of rubber tubing, which is lightly pressed by the diaphragm 
A, and this, as in the hand telephone, is held in position 
by the mouthpiece M. The varying pressure on A, when a 
sound is produced near it, causes corresponding variations 
in the pressure on the carbon powder, and this produces 
similar variations in its electrical resistance. Thus, when 
the instrument is included in an electrie cireuit through 
which a current is flowing, undulations in the pressure on 
the diaphragm produce corresponding undulations in the 
current. 

Perhaps the best known forms of the microphone are 
those introduced by Prof. Hughes. One of the 
commonest is shown in Fig, 11. It consists of Hughes's 
two rectangular pieces of wood, B and D, fixed microphone. 
together with their planes at right angles to F 
each other. D forms the base, and to B two small blocks 
of carbon C, C are attached. Between these a light rod A 


Ftc, 11.—Hughes's microphone, 


of the samé material is supported on small cups formed in 
C,C. To the blocks two electrodes e, e are connected for 
the purpose of inserting the instrument in an  ¢ 
cuit. The material which Hughes found most suitab! 
the carbon blocks and rod was wood charcoal meta 
heating it to redness and plunging it while hot i 

eury. If this microphone is joined in cireuit with a 
phone and a small battery, say one or two 
cells, the vibration produced by a fly walking 
D can be distinctly heard in the telephone. 
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ratus will also act as a microphone transmitter, but the 
sounds are apt to be harsh. A better form for this purpose 
is shown in Fig. 12. In this alight pencil of carbon M is 
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Fic. 12.—Microphone transmitter. 


pivoted at h and has one end resting on two blocks of car- 
bon ¢, ¢, the lower one being fixed to the base. The pres- 
sure of M on the carbon block is regulated by a spring s. 
This arrangement is enclosed in a box of thin wood, against 
which the sound is directed. It is capable of acting well 
as a transmitter, and especially in a modified form used by 
Hughes as a microphone receiver. The lower block c is 
then attached to the centre of a vertical diaphragm and 
against it the sounds are directed. 
The Blake transmitter, which is perhaps most widely 
used of all, is a simple modification of the 
Blake Hughes instrument last described. It consists 
transmitter. (Fig. 13) of a frame F, to which is attached a 
diaphragm D of thin sheet iron; in front of 
this is a cover M, M provided with a suitable cavity for 
directing the sound-waves against the diaphragm. The 
microphonie arrangement consists of a spring S, about the 
hundredth of an inch thick and the eighth of an inch 
broad, fixed at one end to a lever L, and carrying at its free 
extremity a brass block W. In one side of W a small disk 
C of gas carbon is inserted, resting on the hemispherical 
end of asmall platinum pin K, about the twentieth of an 
inch in diameter, held in position by a thin spring A. The 
ressure of the carbon on the platinum point can be ad- 
fasted by the screw N, which turns the lever about the 
flexible joint G. The electrical connections of the instru- 
ment as arranged for actual use are also illustrated in the 
figure. The current circuit goes through S, W, C, K, A, 
and the primary circuit of the induction coil I to the bat- 
tery B, and thence toS again. This forms a local circuit 
at the transmitting station. The line of circuit passes 
through the secondary of the induction coil I to the Jine, 
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Fic. 13.—Blake's transmitter. 


from that to the telephone T at the receiving station, and 


then either to earth or back to the induction coil by a 


return line of wire. 


Telephonic Circuits. 


The lines used for telephone purposes are, generally 
speaking, so far as erection, mode of insulation, 
and so on are concerned, much the same as 
those used for ordinary telegraphs. In towns 
where a very large number of wires radiate 
one centre or exchange, as it is called, where thick 


» 
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wires are unsightly, and where it is often necessary to pro- 
vide for long spans, a comparatively thin wire of strong 
material is employed. For this reason various bronzes, 
such as silicon, aluminium, etc., have come to be exten- 
sively used for making wires for telephone lines, They 
are made from about the twentieth to the thirtieth of an 
inch in diameter, and are found to wear well in the some- 
what mixed atmosphere of a town; and owing to their 
lightness and considerable tensile strength it is compara- 
tively easy to erect them and keep them in order. The 
main objection to them is the high. electrical resistance 
they oppose to the current. The lines on a town exchange 
system are not, however, as a rule, so long as to make this 
objection of great importance. But long lines, such as those 
extending between towns some miles apart, should be made 
of pure copper wire hard drawn. It has lately been found 
possible to draw copper so hard as to be almost equal to 
bronze in strength, and yet to retain about three times the 
electric conductivity of that substance. Copper and bronze 
wires possess great advantages for telephonic purposes over 
the iron wires employed in telegraph lines, in that they 
offer amuch lower effective resistance to the rapidly un- 
dulating and intermittent currents produced by telephonic 
transmitters. The electric resistance opposed by a wire’ to 
the passage of such a current is always greater than that 
opposed to a steady current, and this difference is much 
more marked when the wire is of magnetic material like 
iron. This increased resistance rises in proportion to the 
rapidity of the undulations of the current; consequently 
high notes are more resisted than low notes. Besides this 
variable resistance, telephony has to contend with “self- 
induction” (see Enrcrrictry, vol. viii. pp. 74-76 sq.) of 
the current on itself, and this is by no means unimportant, 
especially on Jong circuits! The marked difference be- 
tween iron and copper for long circuits is plainly shown by 
the fact that Rysselberg and others have spoken clearly to 
a distance of over 1000 miles through a copper wire in- 
sulated on poles, whereas Preece could not work a similar 
lino of iron wire between London and Manchester. 

The electrostatic capacity of the line (see TELEGRAPH, 
p. 123 above) is also diminished by the use of 
thin wires of highly conducting material. They 
should all if possible be erected on poles at a 
considerable height above the earth. It is not practicable 
to work an ordinary underground line through more than 
20 miles, and cable telephony through distances of over 
100 miles may in the present state of science be put down 

as an impossibility. 

Another element of great importance in connection 
with telephone lines, which in most cases does 
not require to be attended to in ordinary tele- 
graph circuits, is the induction from one line 
to another (see ELECTRICITY, vol. viii. p. 71 sq.). When 
two lines having, as in ordinary telegraphy, an earth 
connection at each end run for any great distance, say a 
mile or more, parallel to each other on the same supports, 
a conversation which is being carried on through one of 
them can be overheard by means of the telephones on the 
other. This is due to the fact that, when a current is sud- 
denly set up in one closed circuit, it induces an instanta- 
neous current in any other closed circuit which is near 
toit. This induced current not only destroys the privacy 
of the circuit in question but also lowers its efficiency. 
The mischief is even greater when telegraph and tele- 
phone lines run along the same route supported on the 
same poles, because the strong intermittent currents sent 
through telegraph wires and the irregular manner in 
which the intermittences follow each other, induce a 
series of such powerful secondary currents in the tele- 
phone lines that the noise heard in the telephone is often 
sufficient, when the line is a mile or two long, to drown 
all speech. In the case of parallel telephone lines the 
best, if not the only, cure is to use return 


Capacity. 


Indue- 
tion. 


wires, and arrange them so that the currents Methods 
induced in the outgoing wire shall be neu- for deg 
tralized by the corresponding current induced arp 
in the incoming wire. For mixed telegraph tion. 


and telephone circuits various methods have 
been proposed; but the most generally approved plan is 
to have return wires. For circuits worked wholly on 
the return principle the main thing to be attended to is the 
symmetrical arrangement of the wires, so that the out- 


1See papers by Prof. Hughes, Proc. Soc. Tel. Eng., vol. Xv. Bed 
and Proc. Roy. , vol. xl. p. 468, with remarks on them by f 
H. F. Weber, Tel. Journ.. vol. xviii. me 321 and vol, xix, ie ‘ 
by Oliver Heaviside, Phil. Mag., vol. xxii. p. 118; by Rayleigh 
Phil, Mag., vol, xxi. p.881 and vol. xxii. p.469. See also Prof. 
Chrystal on the ‘Differential Telephone,” in Trans. Roy. Soc. 
Edinb. vol. xxxi. pp. 609-636. 


144 


going and incoming wires may be subjected to the same in- 
fluence. This is nearly provided for by running them in 
such a way that they may all be supposed to lie on the sur- 
face of a cylinder in lines parallel to its axis, the two wires 
at the opposite ends of a diameter being always used for the 
same circuit. When more than four wires form the group 
complete compensation is not obtained in this way, because 
the current is always stronger near the transmitting end of 
the line than near the receiving end, on account of the very 
sensible effect of the capacity and the leakage of the line. 
It is therefore best to arrange the wires in groups of four— 
that is, in pairs of circuits—and run them so as to form 
spiral lines round an axial line equidistant from each of the 
four wires. Any pair of wires forming a circuit which 
runs parallel to other wires can be arranged so as to be 
very nearly free from induction by interchanging their posi- 
tion relatively to the other wires at short distances along the 
line. Care must, however, be taken, when more than one 
group of four or when more than one pair are run, that the 
compensation produced by the twisted arrangement of one 
set, or of the interchanges of the wires in the different pairs, 
is not spoiled by the twisting or interchanging of another 
set or pair. Telephone lines running parallel to telegraph 
lines should be formed into one or more groups, each being 
run on the twist plan so as to eliminate as completely as 
possible the effect of the telegraph signals; the small 
residual effect of the telephone signals is of comparatively 
little importance in such a case. <A twisted cable of tele- 
phone wire may, when each cireu't is formed by diamet- 
rically opposite wires, be placed in the same tube with 
similar cables employed for telegraph purposes. The cen- 
tral wire of the cable may be used either as a telegraph 
line or as a telephone line having an earth return. Another 
method is to use powerful telephone transmitters and in- 
sensitive receivers; that is to say, make the telephone cur- 
rents so powerful that the telegraphic induced currents 
will be small in comparison, and use receivers so insensi- 
tive as to suit such currents. One of the main obstacles in 
the way of this method at present is the difficulty of get- 
ting strong telephonic currents, for even the best trans- 
mitters are not yet sufficiently powerful, and there is, be- 
sides, a decided tendency towards a loss of quality in the 
sound when the transmitter is made powerful. <A third 
method is to render the telegraphic current comparatively 
harmless by taking away the suddenness of the intermit- 
tences. This is quite possible because the number of cur- 
rents sent per second, even on fast working circuits, is not 
such as to produce a high musical note. If, then, the cur- 
rents be made in some way to rise slowly to their full 
strength and fall again slowly to zero, the diphragm of the 
receiving instrument, instead of showing the sudden rise 
and sudden fall as at present, would move so slowly back- 
wards and forwards that the ear would not be disturbed 
by the sound. Perhaps the simplest’ way to accomplish 
this is to place an electromagnet in the circuit of the tele- 
graph line at the sending station, for the self-induction of 
the magnet-coil prevents the current assuming its strength 
suddenly. But on telegraph circuits where speed is of 
great importance this method cannot be followed owing to 
the retardation of the telegraph signals and the consequent 
loss of speed thereby occasioned. 

An ingenious application of the method of compensation 
just indicated has been made by Rysselberg, 
who has used not only wires carried on the 
same poles as the telegraph but even the tele- 
graph lines themselves for telephone purposes. The ar- 


Rysselberg’s 
system. 
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Fia. 14. 


rangement of his system is shown in Fig. 14, where L 
and Ly represent two telegraph lines. Between these, at 
each end, are inserted two condensers Ci, C2 and a tele- 
phone T, together with transmitters, ete., so that, supposing 
the telegraph instruments removed, the two wires would 
be an ordinary telephone circuit worked through con- 
densers. The telegraph apparatus consists of an ordinary 
receiver R, sending battery B, and key K, together with a 
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condenser C, inserted between the earth and the line ter- 
minal of the key, and two electromagnetic inductors E, E’. 
When the key is depressed the current is retarded by the 
electromagnet E and the condenser C, which has to be 
charged, giving in fact additional electrostatic capacity at 
the sending end of the line. The current is still furthe 
retarded by the electromagnet E’; hence the condenser Cy 
becomes charged so gradually that very little disturbance 
is noticeable in the telephone T. The condersers (i, C2 
prevent leakage from one line to the other, but have 
sufficient capacity to allow the telephone to act as if it were 
in a metallic circuit. 


The Working of Telephone Circuits, 


The method first employed for working a telephone line 
was extremely simple. <A single line of wire, 
like an ordinary telegraph line, had a Bell zerry 
telephone included in it at each end and the tee tae 
ends were put to earth. Words spoken to the telephone at 
one end could be heard by holding the telephone to the 
ear at the other. To obviate the inconvenience of placing 
the telephone to the mouth and the ear alternately, two 
telephones were commonly used at each end, joined either 
parallel to each other or in series. The contrivance most 
generally adopted for calling attention is the eall bell, rung 
either by a small magneto-electric machine or by a battery. 
The telephone was switched out of circuit when not in use 
and the bell put in its place, an ordinary key being used for 
putting the battery in circuit to make the signal. This ar- 
rangement is still employed, a hook being attached to the 
switch lever so that the mere hanging up of the telephone 
puts the bell in circuit. In some eases, when the bell is 
rung by a magneto machine, the coil of the machine is 
automatically cut out of circuit when it is not in action, 
but the turning of the handle moves a centrifugal arrange- 
ment by which it is thrown in.. 

At first it was usual to employ the same instrument both 
as transmitter and as receiver, and to join it in 


the direct circuit. But it was,soon found that _ , Working 
the microphone transmitter could only be as o 


used to advantage in this way when the total 
resistance of the circuit, exclusive of the microphone, was 
small compared with the resistance of the microphone,— 
that is, on very short lines worked with low resistance tele- 
phones. The transmitter on long and high resistance 
lines worked better by joining indirectly in a local circuit, 
in the manner shown in Fig. 13, the microphone, a bat- 
tery, and the primary of an induction coil, and putting the 
line in circuit with the secondary of the induction coil, 
which acted as the transmitter. The resistance of the micro- 
phone can thus be made a large fraction of the total resist- 
ance of the circuit in which it is placed; henee, by using 
considerable currents, small variations in its resistance can 
be made to induce somewhat powerful currents in the line 
wire. The requisite energy is derived from the battery. 
If there are other resistances in the cireuit it is, in some 
cases, better to join it as a shunt to the primary cireuit of 
the induction coil. It may even prove advantageous to in- 
sert resistances in the circuit, increase the battery power, 
and join the microphone as here indicated, because in this 
way powerful currents can be obtained in the line with- 
out the harshness which is apt to be produced by the vari- 
ations of a strong current passing through the microphone. 
Translation from one line to another, or from one sec- 
tion to another of the same line, is effected by i 
putting the primary of an induction coil in tion. 
the place of the receiving telephone, the sec- 
ondary being in circuit with the second line or section. 
This plan is useful where the same message is to be sent to 
different places at once (distributed), and is sometimes 
used for translating from a double wire to a single wire sys- 
tem. Probably a better plan is to work a micro by 
the membrane of the receiving telephone, and re-transmit 
the message, taking new energy from a second battery.! 
When the induction coil arrangement is used for translat- 


ing from a double to a single wire circuit, or vice versa, it 
is necessary to make the induction coil suit the cireuits, so 
that either coil may be used as primary, according to the 


end from which the message is sent. Evyerythin; 
being similar, the resistances of the coilsshould 
the same ratio as the resistances of the lines in whic 
are placed. p 
In a large town it is neither practicable nor 
connect each subscriber directly with all the 
other subscribers, hence a system of “ex- 
changes” has been adopted. An exchange isa 
tion to which wires are brought from the 


ay 


1 See Thomson and Houston, Tel. Journ., 151) 
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scribers, any two of whom can be put in telephonic com- | 
munication with each other when the proper pairs of | 
wires are joined together in the exchange. The arrange- 
ment is illustrated in Fig. 15, where C represents an ex- 
change from which wires radiate to the points a, b,c. d,... 
Suppose a wishes to speak to d; he communicates his wish 
to an attendant at C, who first calls d, and then connects 6 
to 1, making the circuit continuous from atod. The ar- 
rangements at the exchange for facilitating connections vary 
considerably, but are similar in principle to the switch 
boards used in telegraphy. Each of the wires is first 
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Fic. 15.—Telephone exchange. 


brought to an indicator and then to a set of terminals ar- 
ranged in an orderly manner on a board, the number of 
the terminal for any one wire being the same as the num- 
ber under the shutter of the indicator in that wire circuit. 
In many cases the terminals take the form of spring clips, 
which connect the line to earth, and under which a thin 
piece of metal, covered with insulating material on one side 
and called a‘ jack,” can be readily inserted for connecting 
that circuit with any other. A piece of flexible wire cord, 
carrying a jack at each end, formsa ready and common me- 
dium of connection; but in many cases the switch board is 
arranged with cross strips of metal sothat by inserting a 
jack into the terminals of the two wires they can be both 
connected to the same strip of metal and therefore to- 
gether. In large exchanges one switch board of moderate 
size is not suflicient, and so a number are fitted, being con- 
nected together by several conductors, in order that no in- 
terruption may ensue in consequence of these being all 
occupied. A line on one board is connected with one on 
another board by joining the terminal of the first to one of 
the conductors connecting the two boards by a jack-cord, 
and then by another jack-cord connecting that conductor 
to the terminal of the other line. Thus different switch 
boards may be looked upon as separate exchanges, con- 
nected together by a number of trunk wires after the 
manner described below. 

In a large system it is much more convenient and eco- 
nomical to have exchanges in the various districts, and 
connect these with a central exchange by a sufficient num- 


Fic. 16.—Telephone district exchanges. 


ber of trunk lines. A subscriber in one district wishing to 
» speak to a subscriber in another calls the exchange in his 
own district and is put in communication by the attendant 
stationed there with the central exchange. The attendant 
at the central exchange puts the subscriber in communica- 
tion with the district he requires, and the attendant there 


—_ 
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An arrangement was proposed about two years ago by 
Mr. D. Sinclair of the Glasgow telephone ex- 
change for allowing small district exchanges to 
be worked by theaattendants at the central ex- 
change! The two exchanges are connected by 
a trunk line and from the district exchange 
wires are led to the different subscribers. These wires are 


Sinclair’s 
automatie 
exchange, 


|in the normal state of matters connected with contact 


plates, over which an arm joined to the trunk wire can be 
made to travel. Suppose the central exchange wishes to 
speak to any one of the subscribers, the arm is made to 
travel round, by currents sent from the exchange through 
an electromagnetic step by step arrangement, until it comes 
in contact with the proper plate, after which the subscriber 
is called in the ordinary way. When one subscriber be- 
longing to the district exchange wishes to speak to another 
in the same district, he rings the bell in the ordinary way, 
and this operation disconnects all other subscribers and 
puts him in connection through the trunk line with the 
central exchange. Theattendant there ascertains to whom 
it is that he wishes to speak, and by moving round the 
contact arm puts the two subscribers’ lines in contact. 

The indicator, or annunciator as it is sometimes called, 
is shown in Fig. 17. It consists of an electro- 


magnet, M, which on a current being sent Indicator 
through it pulls down the armature a, relieves © a ered 


the catch ¢, and allows the shutter d to fall 
down, exposing a plate p, on the frontof which the number 
of the subscriber is printed. 
When the exchange is 
called, the shutter d is 
dropped, the attendant con- 
nects the line leading to 
the exchange table with 
the terminal corresponding 
to the indicator, and finds 
who is wanted; then he 
calls that subscriber, makes 
the through connection, and 
puts up the shutter. When the subscribers have finished, 
both call the exchange, or, as it is commonly put, “ring 
off ;” this drops both shutters and serves as the signal that 
they have finished speaking. 

The principle of transmitting sound by the radiophone 
will be understood from Fig. 18. M represents 
amirror, from which a beam of lightis reflected 
through the lens / to a second mirror m, and m 
forms a diaphragm against the back of which 
the sound vibrations sent through the tube ¢ are made to 
impinge. The beam of light, after being reflected from m, 
passes through the lower lens J, and thence as a nearly 
parallel beam to the parabolic reflector R. A photophonic 
receiver P, supposed in this case to be a spiral of selenium 
wire wound on the surface of a cylinder, is placed at the 
focus of the reflector so that the beam of light from m is 

concentrated on it. In circuit with the receiver P a 
battery B and a telephone T are included, and through 


N 
N 


Fic. 17.—Indicator or 
annunciator, 


Radio- 
phone. 


Fic. 18.—Bell’s radiophone. 


the circuit a feeble electric current flows continuously. 
The photophonic receiver should be placed so as to receive as 
little light as possible from any other source than the mirror 
m. Words spoken through the tube t make the mirror m 
vibrate, so that the beam of light reflected from it becomes 
more or less spread. The lens / is then unable to bring the 
beam into parallelism, and the intensity of the reflections 
from R to P is varied, therefore also the current through the 
coil of the telephone, which in consequence gives out a sound, 
The amount of spreading of the beam being proportional to 
the intensity of the vibrations of m, and this again pro- 
portional to the intensity of the sounds, the sounds heard 
in the telephone are similar to those produced at the end 
of t. Theoretically the receiver may be at any distance 
from the transmitter, but considerable difficulty arises if 
the distance is great. : 


1 See Proc. Phil, Soc. of Glasgow, vol. xvii. p. 89. 
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One of the simplest forms of the phonograph is shown in | bearings has either a screw thread cut along it, or is fitted 


Fig. 19. Itconsists of a rigid spindle S screwed 
Phono- 
graph. work smoothly but tightly 4n the frame f, f, 
which is securely attached to a sole plate P. 


On the spindle a drum D is fixed, the axis of which co- 


Fic. 19.—Edison’s phonograph. 


incides accurately with that of the spindle. On the surface 


of the drum a screw is cut of precisely the same pitch as | 
/and the drum again turned, the diaphragm, acted on by 


that on the spindle. A fly-wheel W is fixed to one end of 


the spindle, and is provided with a handle H, by which the | 


spindle and drum can be conveniently turned. One of the 


for about one-third of its length, and fitted to | 


with one or more studs which work easily, but without 
shake, in the screw thread. When the spindle is turned, 
it receives a transverse motion, anda point fixed relatively 
to the sole plate P and touching the drum traces out a 
spiral on its surface, exactly coinciding with the serew 
thread cut on it. A mouthpiece M, like that of a telephone- 
transmitter, provided with a diaphragm of parchment or 
similar substance, is mounted on a lever, which is pivoted 
at h and provided with a set screw b. A blunt needle point 
is either fixed to the centre of the diaphragm or earried by 
a light spring in such a way as to press on the centre of the 
diaphragm with the needle point projecting outwards. To 
use the instrument, the drum D is covered with a sheet of 
somewhat stiff tinfoil, and the mouthpiece is adjusted as 
shown in the figure, with the needle point over the hollow 
part of the tinfoil, and fixed by the set screw to make a 
slight indentation in it, The drum is then turned and 
words spoken in a somewhat loud and clear tone in front 
of the mouthpiece. The vibrations of the diaphragm cause 
the needle point to make indentations more or less deep, 
according to the intensity of the sound, in the surface of the 
tinfoil. If the mouthpiece is then raised, the drum turned 
back to its original position, the mouthpiece lowered so 
that the point rests on the groove which it previously made, 


the needle point passing over the indentation, will give 
out the same words which were spoken to it. (T. GR.) 
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d Pee telescope is an optical instrument employed to 

view or discover distant objects.! The funda- 
mental optical principles involved in its construction 
have already been dealt with in the articles Lianrand 
Megs and these should be first perused by the 
reader. 


History. 


The credit of the discovery of the telescope has been 
a fruitful subject of discussion. Thus, because Demo- 
critus announced that the milky way is composed of 
vast multitudes of stars, it has been maintained that 
he could only have been led to form such an opinion 
from actual examination of the heavens with a tele- 
scope. Other passages from the Greek and Latin 
authors have similarly been cited to prove that the 
telescope was known to the ancients. But, as has been 
remarked by Dr. Robert, Grant (Zistory of Physical 
Astronomy, p. 515), we are no more warranted in 
drawing so important a conclusion from casual remarks, 
however sagacious, than we should be justified in 
stating that Seneca was in possession of the discoveries 
of Newton because he predicted that comets would one 
day be found to revolve in periodic orbits. Molyneux, 
in his Dioptrica Nova, p. 256, declares his 
opinion that Roger Bacon (who died e. 
: 1294) ‘did perfectly well understand all 
kinds of optie glasses, and knew likewise the method 
of combining them so as to compose some such instru- 
ment as our telescope.’’ He cites a passage from 
Bacon’s Opus Majus, p. 377 of Jebb’s edition, 1733, 
translated as follows: 


s Greater things than these may be performed by re- 
fracted vision. For it is easy to understand by the canons 
above mentioned that the greatest objects may appear 
exceedingly small, and the contrary, also that the most 
remote objects may appear just at hand, and the converse; 
for we can give such figures to transparent bodies, and dis- 
pose them in such order with respect to the eye and the 
objects, that the rays shall be refracted and bent towards 
any place we please, so that we shall see the object near at 
hand or at any distance under any angle we please. And 
thus from an incredible distance we may read the smallest 
letters, and may number the smallest particles of dust and 
sand, by reason of the greatness of the angle under which 


Roger 
Bacon. 


1 In recent years the term “ photographic telescope" has been 
applied to instruments employed to record th 
celestial objects by photography, + ENS 


we see them. . Thus also the sun, moon, and stars 
may be made to descend hither in appearance, and to bo 
visible over the heads of our enemies, and many things of 
the like sort, which persons unacquainted with such things 
would refuse to believe.” ' 


Molyneux also cites from Bacon's iS gcpeed ad 
Parisiensem, *‘ Of the Secrets of Art and Nature,’’ 
chap. 5: 

“ Glasses or diaphanous bodies may be so formed that the 
most remote objects may appear just at hand, and the 
contrary, so that we may read the smallest letters at an 
incredible distance, and may number things, though never 
so small, and may make the stars also appear as near as we 
please.” 


These passages certainly prove that Bacon had very 
nearly, if not perfectly, arrived at theoretical proof of 
the possibility of constructing a telescope and a micro- 
scope; but his writings give no account of the trial 
of an actual telescope, nor any detailed results of the 
application of a telescope to an examination of the 
heavens. It has been pointed out by Dr. Smith, in 
his Complete System of Optics, that Bacon imagines 
some effects of telescopes which cannot be performed 
by them, and his conclusion is that Bacon never actu- 
ally looked through a telescope. : 

oe: ree della ‘ee * Loe Magia Naturalis, 
printed in 1558, makes the following re- 
markable statement : ap Dose. 


“Tf you do but know how to join the two (viz., the con- 
cave and the convex glasses) rightly together, you will see 
both remote and near objects larger than they otherwise 
appear, and withal very distinct.” 


_ Wolfius infers from this passage that its author was 
the first actual constructor of a telescope, and it 
pears not improbable that by happy } 
really did make some primitive form of tel 
excited the wonder of his friends. Here, 
his interest in the matter appears to have cea 
he was unable either to appreciate the impor 
his discovery or to describe the means by wh 
object was attained. pe who examin 
account of his concave and convex ledses by 
his patron the emperor Rudolph, declared 

erfeotly unintelligible. Poggendorff_ 
Physik p. 134) throws coneiiedaaial d 
originality of Porta’s statement. 


CPSC 
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Thomas Digges, in his Stratiotieus, p. 359, published 


Leonard in 1579, states that his father, Leonard 
Digges, Digges. 


“Among other curious practices had a method of discov- 


ering by perspective glasses set at due angles all objects | 


pretty far distant that the sun shone upon, which lay in the 
country round about.” 


And that this was by the help of a manuscript book 
of Roger Bacon, of Oxford, who he conceived was the 
only man besides his father who knew it. There is 
also the following passage in the /mtometria (bk. i. 
chap. 21) of Leonard Digges' (originally published by 
his son Thomas in 1571, and again in 1591): 

“Marvellous are the conclusions that may be performed 
by glasses concave and convex, of circular and parabolic 
forms, using for multiplication of beams sometime the aid 
of glasses transparent, which, by fraction, should unite or 
dissipate the images or figures presented by the reflection 
of other.” 

He then describes the effects of magnification from 
a combination of lenses or mirrors, adding : 

“But of these conclusions I minde not here to intreate, 
having at large in a volume? by itselfe opened the miracu- 
lous effects of perspective glasses.” 


It is impossible to discredit the significance of these 
quotations, for the works in which they occur were 
published more than twenty years before the original 
date claimed fur the discovery of the telescope in 
Holland. 

That Roger Bacon had tolerably clear ideas as to the 
ana vossibility of constructing telescopes, and that 

onard Digges had access to some unpublished MSS. 
of Bacon, and by their aid constructed some form of 
telescope, seem to be obvious inferences from the pre- 
ceding evidence. But it is quite certain that previous 
to 1600 the telescope was unknown, except possibly to 


individuals who failed to see its practical importance, | 


and who confined its use to ‘‘ curious practices’’ or to 
The Dutch M@emonstrations of “natural magic.”’ The 
telescope of practical discovery of the instrument was 
1608. certainly made in Holland about 1608, but 


on behalf of three individuals, Hans ad ha and 
Zacharias Jansen, spectacle-makers, in Middelburg, 
and James Metius, of Alkmaar (brother of Adrian 
Metius, the mathematician). 

Descartes, in his treatise on Dioptrics (1637), attributes the 
discovery to Metius “about thirty years ago,” whilst Schy- 
relus de Rheita, a Capuchin friar, in his Oculus Enoch et Elie 
(Antwerp, 1645), gives the credit to Lippershey about 1609. 
Peter Borel, physician to the king of France, published at 
The Hague, in 1655, a work De Vero Telescopii Inventore. 


He was assisted in its preparation by William Borel, Dutch | 4 2 : 
een A month of May, 1609, he heard that a Belgian had in- 


vented a perspective instrument by means of which 


envoy at the court of France, and the latter declares, as the 
result of patient investigation, that Jansen and his father 
were the real inventors of the telescope in 1610, 
and that Lippershey only made a telescope 
after hints accidentally communicated to him 
of the details of Jansen’s invention. But the most trust- 
worthy information on the subject is to be got from the 
researches of Van Swinden.’ Briefly summarized, this 
evidence is as follows. In the library of the university of 
Leyden, amongst the MSS. of Huygens there is an original 
copy of a document (dated 17th October, 1608) addressed to 
the states-general by Jacob Andrianzoon (the same indi- 
vidual who is called James Metius by Des- 
Metius. cartes), petitioning for the exclusive right of 
' selling an instrument of his invention by 


Jansen. 


_ dent when engaged in making experiments, and had so far 
eg it that distant objects were made as visible and 
r net by his instrument as could be done with the one 

- which had been lately offered to the states by a citizen 
le-maker of Middelburg. Among the Acts of 
-general preserved in the Government archives 


‘e died about 1570. His son alludes to his untimely death in 
face to the ia. 


» is no further trace of this volume, 
Moll, of Utrecht, in Journ. Roy. Inst., vol. i, 1831. 


} 


| 


which distant objects appear larger and more distinct. | 
He states that he had discovered the instrument by acci- | 


; “crag : : ‘date 3lst August, 1609, that ‘ 
the credit of the original invention has been claimed | ad ihae oe ed 
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at The Hague, Van Swinden found that on 2d October, 1608 
the assembly of the states took into considera- 

tion the petition of Hans Lippershey, spectacle- Lippershey. 
maker, a native of Wesel and an inhabitant of 

Middelburg, inventor of an instrument for seeing at a dis- 
tance. On 4th October a committee was appointed to 
test the instrument, and on the 6th of the same month 
the assembly agreed to give Lippershey 900 florins for his 
instrument. Further, on the 15th December of the same 
year they examined an instrument invented by Lippershey 
at their request to see with both eyes, and gave him orders 
to execute two similar instruments at 900 florinst each; 
but, as many other persons had knowledge of this new in- 
vention to see at a distance, they did not deem it expedient 
to grant him an exclusive privilege to sell such instru- 
ments. Thedates of these documents dispose effectually of 
Borel’s statement that Lippershey borrowed the ideas of 
Jansen in 1610. They also prove that, whilst Metius was 
in possession of a telescope, with which he may haye ex- 
perimented, about the time when Lippershey presented his 
application for patent rights, yet he makes no pretension 
that Lippershey borrowed the invention from him, The 
conclusion is that Lippershey was the first person who in- 
dependently invented the telescope, and at the same time, 
made the instrument known to the world. The common 
story is that Lippershey, happening one day, whilst hold- 
ing a spectacle lens in either hand, to direct them towards 
the steeple of a neighboring church, was astonished, on 
looking through the nearer lens, to find that the weather- 
cock appeared nearer and more distinct. He fitted the 


lenses in a tube, in order to adjust and preserve their rela- 


tive distances, and thus constructed his first telescope. But 
doubt may be thrown on this traditional account owing to 
the further statement that the image of the weathercock 
so viewed was seen turned upside down, All the original 
Dutch telescopes were composed of a convex and a concave 
lens, and telescopes so constructed do not invert. The in- 
verting telescope, composed of two convex lenses, was a 
later invention; still it is not impossible that the original 
experiment was made with two convex lenses. 


Telescopes seem to have been made in Holland in 


considerable numbers soon after the date of their in- 


vention, and rapidly found their way over Kurope. 
Sirturus, in his De Telescopio (1618), states that ‘Sa. 
Frenchman proceeded to Milan in the month of May, 
1609, and offered a telescope for sale to Count 
di Frentes;’’? and Lorenzi Pigorna writes,® under 
alileo had been ap- 
pointed lecturer at Padua for life on account of a per- 
spective like the one which was sent from Flanders to 
Cardinal Borghese.’’ Simon Marius, the German 
astronomer, appears to have made astronomical obser- 
vations in 1609 with a telescope which he procured 
from Holland, and Professor Rigaud, of Oxford, found 
from the MSS. of Harriot, the mathematician, that 
he had been making astronomical observations with a 
Dutch telescope as early as July, 1609. 
Galileo, in his Nimeius Sidereus, states 
that, happening to be in Venice about the 


Galileo, 


distant objects appeared nearer and larger, and that 
he discovered its construction by considering the 
effects of refraction. In his Saggiatore Galileo states 
that he solved the problem of the construction of a 
telescope the first night after his return to Padua 
from Venice, and made his first telescope next day by 
fitting a convex lens in one extremity of a leaden tube 
anda coneave lens in the other one. A few days after- 
wards, having succeeded in making.a better telescope 
than the first, he took it to Venice, where he commu- 
nicated the details of his invention to the public, and 
resented the instrument itself to the doge Leonardo 
i mees sitting in full council. The senate, in return, 
settled him for life in his lectureship at Padua and 
doubled his salary, which was previously 500 florins, 
and which then became treble that which any of his 
predecessors had enjoyed. Galileo may thus claim to 
have invented the telescope independently, but not 
till he had heard that others had done so. In fact the 


4 [In modern equivalents 900 florins may be put down as $2287.80 
and 500 florins as $1270.9).—Am. Ep. 
6 Lettre d’ Vomini Illustri, p. 112, Venice, 1744. 


148 


time was ripe ; and, as often happens in similar cir- 
cumstances, only a hint was necessary to complete the 
latent chain of thought. Galileo devoted all his time 
to improving and perfecting the telescope. Knowing 
the theory of his instrument, and possessed of much 
practical skill, coupled with unwearied patience, he 
conquered the difficulties of grinding and polishing 
the lenses, and soon succeeded in producing telescopes 
of greatly increased power. His first telescope mag- 
nified three diameters; but he soon made instruments 
which magnified eight diameters, and finally one that 
magnified thirty-three diameters.’ With this last in- 
strument he discovered in 1610 the satellites of 
Jupiter, and soon afterwards the spots on the sun, 
the phases of Venus, and the hills and valleys on the 
moon. He demonstrated the rotation of the satel- 
lites of Jupiter round the planet, and gave rough 
predictions of their configurations, proved the rota- 
tion of the sun on its axis, established the general 
truth of the Copernican system as compared with that 
of Ptolemy, and fairly routed the fanciful dogmas of 
the philosophers. These brilliant achievements, to- 
gether with the immense improvement of the instru- 
ment under the hands of Galileo, overshadowed in a 
great degree the credit due to the original discoverer, 
and led to the universal adoption of the name of 
the Galilean telescope for the form of the instrument 
invented by Lippershey. 

Kepler first explained the theory and some of the 
practical advantages of a telescope con- 
structed of two convex lenses in his Catop- 
trics (1611). The first person who actually 
constructed a telescope of this form was Father 
Scheiner, who gives a description of it in his J2osa 
Ursina (1630). William Gascoigne was the first who 

practically appreciated the chief advan- 
Gascoigne. tages of the form of telescope suggested 

by Kepler, viz., the visibility of the image 
of a distant object simultaneously with that of a small 
material object placed in the common focus of the two 
Jenses. This led to his invention of the micrometer 
and his application of telescopic sights to astronomical 
instruments of precision (see MIcROMETER, vol. xvi. 
p. 251). But it was not till about the middle of the 
17th century that Kepler’s telescope came into general 
use, and then, not so much because of the advantages 
pointed out by Gascoigne, but because its field of 
view was much larger than in the Galilean telescope. 
The first powerful telescopes of this con- 
struction were made by Huygens, after 
: much labor, in which he was assisted by 
his brother. With one of these of 12-feet focal 
length, he discovered the brightest of Saturn’s satel- 
lites (Titan) in 1655, and in 1659 he published his 
Systema Saturnium, in which was given for the first 
time a true explanation of Saturn’s ring, founded on 
observations made with the same instrument. The 
sharpness of image in Kepler’s telescope is very in- 
ferior to that of the Galilean instrument, so that when 
a high magnifying power is required it becomes essen- 
tial to increase the focal length. Cassini 
discovered Saturn’s fifth satellite (Rhea) 
_ . in 1672 with a telescope of 35 feet, and 
the third and fourth satellites in 1684 with tele- 
scopes made by Campani of 100 and 136 feet focal 
length. Huygens states that he and his brother 
made object-glasses of 170 and 210 feet focal length, 
and he 2 earth one of 123 feet to the Royal Society 
of London. Auzout and others are said to have made 
telescopes of from 300 to 600 feet focus, but it does 
not appear that they were ever able to use them in 
practical observations. Bradley, on 27th December, 
1722, actually measured the diameter of Venus with a 
ranges whose object-glass had a focal length of 212} 
feet. In these very long telescopes no tube was em- 


1This last power could not be exceeded with ad i 
this form of ‘alenaage till after the invention of the Bh a 
object-glass. 


Kepler. 


Huygens. 


Cassini. 
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ployed, and they were consequently termed aerial tele- 
| scopes. Huygens contrived some ingenious 
arrangements for directing such telescopes 
towards any object visible in the heavens,— 
the focal adjustment and centring of the eye-piece 
being preserved by a braced rod connecting the object- 
glass and eye-piece. Other contrivances for the same 
purpose are described by La Hire (Mém. de Ul Acad., 
1715) and by Hartsoeker (Miscel. Berol., vol. i. 
261). Telescopes of such great length were naturally 
difficult to use, and must have taxed to the utmost the 
skill and patience of the observers. One cannot but 
pay a passing tribute of admiration to the men who, 
with such troublesome tools, achieved such results. 

Until Newton’s discovery of the different refrangi- 
bility of light of different colors, it was 


Aerial tele- 
scopes, 


generally supposed that object-glasses of coped 
telescopes were subject to no other errors Sones. 


than those which arose from the spherical 
figure of their surfaces, and the efforts of opticians 
were chiefly directed to the construction of lenses of 
other forms of curvature. James Gregory, é 
in his Optica Promota (1663), discusses the as at 
forms of images of objects produced by lenses and 
mirrors, and shows that when the surfaces of the lenses 
or mirrors are portions of spheres the images are curves 
concave towards the objective, but if the curves of the 
surfaces are conic sections the spherical aberration is 
corrected. He was well aware of the failures of all 
attempts to perfect telescopes by employing lenses of 
various forms of curvature, and accordingly proposed 
the form of reflecting telescope which bears his name. 
But Gregory, according to his own confession, had no 
practical skill; he could find no optician capable of 
realizing his ideas, and after some fruitless attempts 
was obliged to abandon all hope of bringing his tele- 
scope into practical use. Newton was the Swi 
first to construct a reflecting telescope. are 
When in 1666 he made his discovery of the different 
refrangibility of light of different colors, he soon per- 
ceived that the faults of the refracting telescope were 
due much more to this cause than to the spherical 
figure of the lenses. He over-hastily concluded from 
some rough experiments ( Optics, bk. i. pt. ii. prop. 
3) ‘that all refracting substances diverged the pris- 
matic colors in a constant proportion to their mean 
refraction’’; and he drew the natural conclusion “that 
refraction could not be produced without color,”’ and 
therefore ‘“‘that no improvement could be expected 
from the refracting telescope’’ (Treatise on Opties, p. 
112). But, having ascertained by experiment that for 
all colors of light the angle of incidence is equal to the 
angle of reflection, he turned his attention to the con- 
struction of reflecting telescopes. After much ex- 
periment he selected an alloy of tin and copper as the 
most suitable material for his specula, and i. devised 
means for grinding and polishing them. He did not at- 
tempt the formation of a parabolic figure on account of 
the probable mechanical difficulties, and he had besides 
satisfied himself that the chromatic and not the spheri- 
cal aberration formed the chief faults of previous tele- 
scopes. Newton’s first telescope so far realized his 
expectations that he could see with its aid the satellites 
of Jupiter and the horns of Venus. Enco by. 
this success, he made a second telescope of 6}-inches 
focal length, with a nage ower of 38 diam: 
ya 


which he presented to the Society of London in 
December, 1671. A third form of reflecting teleseope 
was devised in 1672 by Cassegrain (Journal Gaatehetn: 
des Sgavans, 1672). No further practical ‘ 

advance appears to have been made in the design or 
construction of the instrument till the year agey. 


1723, when John Hadley (best known as _ 
the inventor of the sextant) presented to the Royal 
Society a reflecting telescope of the Newtoni 
struction, with a metallic spouts of 6 

ture and 62§-inches focal length, | 

magnifying up to 230 diameters. Th 
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examined by Pound and Bradley, the former of whom 
reported upon it in Phil. Trans. , 1723, No. 378, p. 382. 
After remarking that Newton's telescope ‘had lain 
neglected these fifty years,’’ they stated that Hadley 


had sufficiently shown ‘‘that this noble invention does | 


not consist in bare theory.’’ They compared its per- 
formance with that of the object-glass of 123-fget focal 
length presented to the Royal Society by Huygens, 
and found that Hadley’s reflector 


“will bear such a charge as to make it magnify the object 
as many times as the latter with its due charge, and that 
it represents objects as distinct, though not altogether so 
clear and bright. . . . Notwithstanding this difference in 
the brightness of the objects, we were able with this reflect- 


ing telescope to see whatever we have hitherto discovered | 


with the Hugenian, particularly the transits of Jupiter’s 


satellites and their shadows over his disk, the black list in | 


Saturn’s ring, and the edge of his shadow cast on his ring. 
We have also seen with it several times the five satellites 
of Saturn, in viewing of which this telescope had the advan- 
tage of the Hugenian at the time when we compared them; 
for, being in summer, and the Hugenian telescope being 
managed without a tube, the twilight prevented us from 
seeing in this some of these small objects which at the same 
time we could discern with the reflecting telescope.” 


Bradley and Molyneux, having been instructed by 
Hadley in his methods of polishing specula, succeeded 
in producing some telescopes of considerable power, 
one of which had a focal length of 8 feet; and, Moly- 
neux having communicated these methods to Scarlet 
and Hearn, two London opticians, the manufacture of 
telescopes as a matter of business was commenced by 

them (Smith’s Optics, bk. iii. ch.1). But 
= it was reserved for James Short of Edin- 

; burgh to give practical effect to Gregory’s 

original idea. Born at Edinburgh in 1710 and origi- 
nally educated for the church, Short attracted the 
attention of Maclaurin, professor of mathematics at 
the university, who permitted him about 1732 to make 
use of his rooms in the college buildings for experi- 
ments in the construction of telescopes. In Short’s 
first telescopes the specula were of glass, as suggested 
by Gregory, but he afterwards used metallic specula 
gly: and succeeded in giving to them true parabolic 
and elliptic figures. Short then adopted telescope- 
making as his profession, which he practiced first in 
Edinburgh ioe, afterwards in London. All Short’s 
telescopes were of the Gregorian form, and some of 
them retain even to the present day their original high 
polish and sharp definition. Short died in London in 
1768, having realized a considerable fortune by the 
exercise of his profession. 

The historical sequence of events now brings us to 
attics: the discovery of the achromatic telescope. 
matic The first person who succeeded in making 
telescopes. achromatic refracting telescopes seems to 
have been Chester Moor Hall, a gentleman of Essex. 
Pe ciker He argued that the different humors of 
M. Hall. the human eye so refract rays of light as to 

produce an image on the retina which is free 

from color, and he reasonably argued that it might be 

’ possible to produce a like result by combining lenses 
composed of different refracting media.’| After devot- 
ing some time to the papiey he found that by combin- 

. ing lenses formed of different kinds of glass the effect 
of the unequal refrangibility of light was corrected, 
and in 1733 he succeeded in constructing telescopes 
which exhibited objects free from color. One of 
these instruments of only 20-inches focal length had an 
aperture of 24 inches. Hall was a man of independent 
means, and seems to have been careless of fame : at 

t he took no trouble to communicate his invention 

to the world. Ata trial in Westminster Hall about 
_ the patent rights granted to Dollond (Watkin v. Dol- 


1 The same argument was sapere: by Gregory more than 
years previously, but had been followed by no practical re- 
The lens of the human eye is not achromatic (see LicuT, 


. xiv. p. 606). 


| 


lond),? Hall was admitted to be the first inventor of 
the achromatic telescope; but it was ruled by Lord 
Mansfield that ‘it was not the person who locked his 
invention in his scrutoire that ought to profit for such 
invention, but he who brought it forth for 
the benefit of mankind.’’* In 1747, Euler 
communicated to the Berlin Academy of Sciences a 
memoir in which he endeavored to prove the possi- 
bility of correcting both the chromatic and the spheri- 
cal aberration of an object-glass. Like Gregory and 
Hall, he argued that, since the various huinors of the 
human eye were so combined as to produce a perfect 
image, it should be possible by Sait combinations 
of lenses of different refracting media to construct a 
perfect object-glass. Adopting a hypothetical law of 
the dispersion of differently colored rays of light, he 
proved analytically the possibility of constructing an 
achromatic object-glass composed of lenses of glass 
and water. But all his efforts to produce an actual 
object-glass of this construction were fruitless,—a 
failure which he attributed solely to the difficulty of 
procuring lenses worked precisely to the requisite 
eurves (Mem. Acad. Berlin, 1753). Dollond admitted 
the accuracy of KEuler’s analysis, but disputed his 
hypothesis on the grounds that it was purely a theo- 
retical assumption, that the theory was opposed to 
the results of Newton’s experiments on the refrangi- 
bility of light, and that it was impossible to determine 
a physical law from analytical reasoning alone ()zi. 
Trans., 1753, p. 289). In 1754 Euler communicated 
to the Berlin Academy a further memoir, in which 
starting from the hypothesis that light consists of 
vibrations ,excited in an elastic fluid by luminous 
bodies, and that the difference of color of light is due 
to the greater or less frequency of these vibrations in 
a given time, he deduced his previous results. He did 
not doubt the accuracy of Newton’s experiments 
quoted by Dollond, because he asserted that the differ- 
ence between the law deduced by Newton and that 
which he assumed would not be rendered sensible by 
such an experiment.* Dollond did not reply to this 
memoir, but soon afterwards he received an abstract 
of a memoir by Klingenstierna, the Swedish 
mathematician and astronomer, which led 
him to doubt the accuracy of the results 
deduced by Newton on the dispersion of refracted 
light. Klingenstierna showed from purely geometri- 
cal considerations, fully appreciated by Dol- Dolland 
lond, that the results of Newton’s experi- rae 
ments could not be brought into harmony with other 
universally accepted facts of refraction. Like a prac- 


Euler. 


Klingen- 
stierna. 


2 At a meeting of the Royal Astronomical Society held on 9th 
May, 1886, a legal document, signed by Chester Moor Hall, was 
presented by Mr. R. B. Prosser of the Patent Office to the society. 
On the same occasion Mr. Ranyard made the following interest- 
ing statement respecting Hall: 

“Some years ago very little was known about Moor Hall. It 
was known that, about seven years after the cag for making 
achromatic object-glasses was granted to Dollond, his claim to 
the invention was disputed by other instrument-makers, en | 
them by a Mr. Champness, an instrument-maker of Cornhill, 
who began to infringe the patent, alleging that John Dollond 
was not the real inventor, and that such telescopes had been 
made twenty-five years before the granting of his patent by Mr. 
Moor Hall, John Dollond, to whom the Copley medal of the 
Royal Society had been given for his invention, was then dead, 
and his son brought an action for infringing the patent against 
Champness. There is no report of the case, but the facts are 
referred to in the reports of subsequent cases. It appears that 
workmen who had been employed by Mr. Moor Hall were 
examined, and proved that they had made achromatic object- 
glasses as early as 1733. Dollond’s perent was not set aside, 
though the evidence with regard to the prior manufacture was 
accepted my Lord Mansfield, who tried the case, as having been 
satisfactori y proved. ... Mr. Hall was a bencher of the Inner 
Temple, and was alive at the time of the action. He was a man 
of some property, and is spoken of on_ his tombstone as an ex- 
cellent lawyer and mathematician. He was not a fellow of the 
Royal Society, but must certainly haye known of the gift of the. 
Copley medal to Dollond, It is very curious the conflicting evi- 
dence we have to reconcile, but I think the balance of evidence. 
is in favor of there having been a prior invention of achromatic 
ohiecigiames before the date of Dollond’s patent" (Astron, Reg- 
ister, May, 1886 ; see also the Observatory for same date). - 

% Gentleman's Magazine, 1790, part ii. p. 890. : 

4 For a account of this controversy, see Dr. H. Servus, 
Geschichte des Fernrohrs, p. 77 8q., Berlin, \. 
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tical man, Dollond at once put his doubts to the test | 
of experiment, confirmed the conclusions of Klingen- | 
stierna, discovered ‘‘a difference far beyond his hopes | 
in the refractive qualities of different kinds of glass 
with respect to their divergency of colors,’’ and was 
thus rapidly led to the construction of object-glasses 
in which first the chromatic and afterwards the spheri- 
cal aberration were corrected (Phil. Traus., 1758, p. 
733). 

We have thus followed somewhat minutely the his- 
tory of the gradual process by which Dollond arrived 
independently at his invention of the refracting tele- 
scope, because it has been asserted that he borrowed 
the idea from others. Montucla, in his Histoire des 
Mathématiques (pp. 448-449), gives the following 
footnote, communicated to him by Lalande: 


“Ce fut Chestermonhall” (an obvious misprint for Ches- 
ter Moor Hall) ‘“‘qui, vers 1750, eut V’idée des lunettes 
achromatiques. Il s’adressoit & Ayscough,! qui faisoit 
travaillir Bass. Dollond ayant eu besoin de Bass pour un 
verre que demandoit le duc d’Yorck, Bass lui fit voir du 
crown-glass ef du flint-glass. Hall donna une lunette a 
Ayseough, qui la montra a plusieurs personnes; il en donna 
la construction a Bird, qui n’cn tint pas compte. Dollond 
en profita. Dans le proces qu'il y eut entre Dollond et Wat- 
kin, au bane du roi, cela fut prouvé; mais Dollond gagna, 
parce qu’il étoit le premier qui edt fait connoitre les lunet- 
tes achromatiques.” 

It is clearly established that Hall was the first. in- 
ventor of the achromatic telescope ; but Dollond did 
not borrow the invention from Hall without acknowl- 
edgment in the manner suggested by Lalande. His | 
discovery was beyond question an independent one. 
The whole history of his researches proves how fully 
he was aware of the conditions necessary for the at- 
tainment of achromatism in refracting telescopes, and 
he may be well excused if he so long placed implicit 
reliance on the accuracy of experiments made by so 
illustrious a philosopher as Newton. His writings 
sufficiently show that but for this confidence he would 
have arrived sooner at a discovery for which his mind 
was fully prepared. It is, besides, impossible to read 
Dollond’s memoir (Phil. Trans., 1758, p. 733) without 


self-denial recall forcibly the story of Palissy. 


being impressed with the fact that it is a truthful ac- 
count, not only of the successive steps by which he 
independently arrived at his discovery, but also of the 
logical processes by which these steps were successively 
suggested to his mind. P 

The triple object-glass, consisting of a combination 
of two convex lenses of crown glass with a concave 
flint lens between them, was introduced in 1765 by 
Peter, son of John Dollond, and many excellent tele- 
scopes of this kind were made by him. 

The limits of this article do not permit a farther 
detailed historical statement of the various steps by 
which the powers of the telescope were developed. 
Indeed, in its practical form the principle of the in- 
strument has remained unchanged from the time of 
the Dollonds to the present day; and the history of 
its development may = summed up as consisting not 
in new optical discoveries but in utilizing new appli- 
ances for figuring and polishing, improved material 
for specula and lenses, more refined means of testing, 
and more perfect and convenient methods of mount- 
ee ing. About the year 1774, William Her- 
pdleg schel, then a teacher of music in Bath, 
_ began to oceupy his leisure hours with the 
construction of specula, and finally devoted himself 
entirely to their construction and use. In 1778, he 
had selected the chef d’cuvre of some 400 specula 
which he made for the celebrated instrument of 7-feet 
focal length with which his early brilliant astronomical 
discoveries were made. In 1783 he completed his re- 
flector of 18y%-inches aperture and 20-feet focus, and 
in 1789 his great reflector of 4-feet aperture and 40- 
feet focal length. The fame of these instruments was 
rapidly spread by the brilliant discoveries which their 


1 Ayscough was an optician in Ludgate Hill, London. 
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maker's genius and perseverance accomplished by 
their aid. The reflecting telescope became the only 
available tool of the astronomer when great light gras 
was requisite, as the difficulty of procuring disks of 

lass (especially of flint glass) of suitable purity and 
Ramviatiel limited the dimensions of the achromatic 
telescope. It was in vain that the French Academy . 
of Sciences offered prizes for perfect disks of optical 
flint glass. Some of the best chemists and most 
enterprising glass-manufacturers exerted their utmost 
efforts without succeeding in producing perfect disks 
of more than 34 inches in diameter, All the larger 
disks were crossed by striae, or were otherwise deficient 
in the necessary homogeneity and purity. 

Pierre Louis Guinand, a humble watchmaker living 
near Chaux de Fond in Neuchatel, Swit- 
zerland, was the first who succeeded in 
making marked progress in the manufacture of optical 
flint ial. After making preliminary experiments 
extending over seven years (1784-90), and nothing 
daunted by their comparative want of success, he 
erected a furnace near Les Brenets, and devoted most 
of his slender earnings (then derived from making the 
bells, or rather gongs, of repeating watches) to the fulfil- 
ment of his ambition. is persistency, courage, and 
In 1805 
he joined the optical establishment of Fraunhofer and 
Utzschneider and remained with them about nine 
years. During this period extensive experiments were 
instituted with remarkable success. It is said that 
the disks for the Dorpat refractor (9.6 inches aperture, 
with which the observations of Wilhelm Struye were 
made) were manufactured during this period, though 
the complete instrument was not delivered till 1823. 
Fraunhofer had, however, profited so fully 
by the suggestions of Guinand, and had 
probably also so far improved on the original 
methods, that he afterwards succeeded in producing 
still larger object-glasses. After Fraunhofer’s death in 
1826 his successors Merz and Mahler carried out success- 
fully the methods handed down to them by Guinand 
and Fraunhofer, and produced some large and excel- 
lent telescopes, which are hereafter mentioned. Mean- 
while Guinand, having returned to his native count 
in 1814, resumed there the manufacture of disks o 
optical glass, discovered a method of removing strize 
by breaking and reuniting the portions by heat, when 
the glass was in a plastic state, and eventually pro- 
duced perfect disks up to 18 inches in diameter. 
Most of these he disposed of to Lerebours and Seere- 
tan, opticians in Paris, by both of whom some fine 
object-glasses were made.? Guinand communicated 
his secrets to his sons before his death in 1823. About 
1829 Bontemps entered into partnership with one of 
the sons, and another son carried on his father’s manu- 
facture in partnership with his mother. The latter 
firm was succeeded by Dauget of Soleure, whose ex- 
hibits of optical glass excited so much attention at 
the London exhibition of 1851. About 1848 Bon- 
temps joined the firm of Chance Brothers of Bir- 
mingham, and thus earried the secret of Guinand’s _ 
methods to England. It is not a little remarkable 
that the only firms in the world by whom large disks 
of optical glass have been produced trace their suc- 
cess to information derived more or less directly from 
Guinand. MM. Feil of Paris, who are direct desce! 
dants of Guinand, and Messrs. Chance Brothers 
Birmingham are at the present time the only ma 
of optical glass in disks of larger diameter me 
inches. bad oa) 
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We now proceed to give an account of the n 
and principles of construction of the various: 


. * 
PCH 


telescopes, and to describe in detail specia 


2 See Wolf, Be ny rae , and C 
Astronomy, pp. 146-147. La a 


Guinand. 
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instruments, which, owing to the work accomplished 
by their aid or the practical advances exemplified in 
their construction, appear most worthy of record or 
study. 


Refracting Telescope. 


In its simplest form the telescope consists of a convex 
Farl object-lens capable of forming an image of a dis- 
y : ; 

forms. tant object and of an eye-lens, concave or con- 
vex, by which the image so formed is magnified. 

When the axis of the eye-lens coincides with that of the 
object-glass, and the focal point of the eye-lens is coincident 
with the principal focus of the object-lens, parallel rays inci- 
dent upon the object-glass will emerge from the eye-piece as 
parallel rays. These, falling in turn on the lens of the 
human eye, are converged by it and form an image on the 


Fie. 1. 


retina.! Fig. 1 shows the course of the rays when the eye- 
lens is convex (or positive), Fig. 2 when the eye-lens is 


coneaye (or negative). The former represents Kepler’s, 
the latter Lippershey’s or the Galilean telescope? The 
magnifying power obviously depends on the proportion of 
the focal length of the object-lens to that of the eye-lens, 
that is, 

magnifying power= Fie, 


where Fis the focal length of the object-lens and e that 
of the eye-lens. Also the diameter of the pencil of parallel 
rays emerging from the eye-lens is to the 

+n in fama diameter of the object-lens inversely as the 
magnifying power of the telescope. Hence 

one of the best methods of determining the magnifying 
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object-glass by the diameter of the emergent pencil. If 
we desire to utilize all the parallel rays which fall upon an 
object-glass it is necessary that the full pencil of emerg- 
ing rays should enter the observer’s eye. Assuming with 
Sir William Herschel that the normal pupil of the eye 
distends to one-fifth of an inch in diameter when viewing 
faint objects, we obtain the rule that the minimum magni- 
fying power which can be efliciently employed is five times 
the diameter of the object-glass expressed in inches. The 
defects of the Galilean and Kepler telescopes are due to 
the chromatic and spherical aberration of the simple lenses 
of which they are composed (see Oprics, vol. xvii. p. 827 
sq.). The substitution of a positive or negative eye-piece 
for the simple convex or concave eye-lens, and of an 
achromatic object-glass for the simple object-lens, trans- 
forms these early forms into the modern achromatic tele- 
scope. The Galilean telescope with a concave eye-lens 
instead of an eye-piece still survives as the modern opera- 
glass, on account of its shorter length, but the object-glass 
and eye-lens are achromatic combinations. 

The principles of an achromatic combination of prisms 
or lenses have been explained in LiGcurT (vol. 


xiv. pp. 596, 599) and further developed in Op- Achro- 
TIcs (vol. xvii. p. 829 sq.). As a lens may be Raven 
regarded as built up of a series of thin slices glass! 


of prisms, divided from each other by planes 

parallel to the axis of the lens, it will be seen that, if 
a prism perfectly achromatic for rays of two definite 
waye-lengths, and approximately achromatic for all rays, can 
be constructed by combining two prisms of different kinds of 
glass, all that is required to produce an object-glass with 
similar small chromatic errors is to combine a convex lens 
of crown glass and a concave one of flint glass as in Fig, 3, 
their surfaces being of such curvatures as to form a series of 
imaginary prisms (such as we have supposed an object-glass 
to consist of ) through any one of which all kinds of light 
falling on the object-glass parallel to its axis will be refracted 
very nearly to a common focus F. Accordingly any pro- 
posed object-glass can be tested as regards its optical condi- 
tions by “ tracing a ray,” i.e., calculating the point at which, 
after refraction through the two lenses, the ray so traced 
will cut their common axis. For the analytical solution of 
this problem it is necessary to assume that the adjacent 
surfaces of the supposed infinitely numerous prisms form 
together some continuous curved surface, which practi- 
cally is nearly spherical. But the actual differences between 
the curves which may be required in certain conditions for 
producing a perfect lens differ so slightly from true spheri- 
cal surfaces that it is impossible by any previously designed 
mechanical process to predict whether the resulting figure 
will be that of a sphere or some other curve very nearly 
that of asphere. The mathematician, therefore, who dis- 
cusses the subject is compelled to adopt spherical curves as 
the basis of his calculation, On this assumption we may 


Fi. 3. 


power of a telescope is to measure the diameter of the 
emergent pencil of rays, after the telescope has been adjusted 
to focus upon a star, and to divide the diameter of the 


yoo 


the magnifying power of telesco 


from the eye-piece when adjusted for distinct 


}/ for the intersect after refraction at the second surface 


then trace a ray rigidly through any supposed object-glass 
as follows. Let A, B, A’, B’ be respectively the points where 
the refracted ray produced would iutersect the optical axis 
after refraction at the first, second, third, and fourth re- 
fracting surfaces respectively ; also let a be the first angle 
of incidence, » and y’ the refractive indexes for the crown 
and flint lens respectively for a ray of the wave-length 
whose course is to be traced, rand s the first and second 
radii for the crown lens, r’ and s’ the first and second radii 
for the flint lens, a, B, a’, 8’, a’, and b’ auxiliary angles, d the 
thickness of the crown lens, d’ the thickness of the flint 
lens, A the distance between the second and third surfaces. 
Then for the intersect after refraction at the first surface. 


sin oun gin a; 
B 


r.sina 


(A)=a—a; A= (ay tr? 


- 
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sin B =p. sin b; 
s sin B 
a (A\-+e=5:B— = 
Peers iP sin(B) 
for the intersect after refraction at the third surface 
sin (B), 


0 


83 


sin a’=-—(B)-7’—4) 


sin pes sin a’; 
# 
(A)—(B) tea’; Arr, Si 
for the intersect after refraction at the fourth surface 
sin b/=-(A’+ s’/-d’) sin (a), 


gs’ 


sin Bp’ sin b; 


weary pag eek Hsin Ae 
(B’) = (A’) +0’-p’; B’=-s in (B) 


The computation is very much simplified when we consider 
the angle of incidence to be very small—i.e., the point of 
incidence very near the optical axis, viz., 
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By means of these formule we can compute B’ (the point 
where a ray, entering the first surface of the object-glass, 
will intersect the optical axis) for any angle of incidence 
=a, when for aray of that wave-length the indexes of re- 
fraction are known for the glassof which the lenses are 
composed, if the radii of curvature of the lenses are also 
known. The most perfect object-glass would be one in 
which the value of B’ is the same for two rays of the two 
selected wave-lengths, through whatever portion of the 
object-glass they may pass. This, however, is a condition 
which cannot be mathematically satisfied with spherical 
surfaces. It isof course possible to find values of the four 
unknown quantities r,s, r’, and s’ such that four conditions 
shall be satisfied. The ordinary approximate method is to 
find snch values of the radii that B’ is the same for rays of 
two different wave-lengths when the incident rays are near 
the axis, and for mean rays which enter near the margin 
of the lens; but of course this solution is indeterminate, 
and only becomes rigid when two radii are assumed, Thus, 
for any crown lens of any radii of curvature it is possible 
to find a flint lens to satisfy these conditions. The rigid 
solution becomes one of successive approximation to such 
four conditions as the computer may consider most desira- 
ble. Herschel advocates satisfying the terms depending on 
the second power of the aberration, Kliigel that the refrac- 
tions of the rays should be as small as possible; or we may 
make it a condition that the second and third surfaces shall 
have the same radius, so that the surfaces may be cemented 
together. The fourth condition is of course the desired 
focal length. But for all practical purposes it is sufficient 
to have placed the reader in a position to test the optical 
conditions of any combinations that may be proposed, and 
to refer him to the works mentioned in the subjoined 
note :! for, in in fact the construction of object- 


Practical —_ glasses on paper is of far higher interest as a 
open! mathematical exercise than as a practical mat- 
putation. ter. By aslight departure from the spherical 


figure—a departure so minute that there are 
no mechanical means sufficiently delicate to measure it 
with certainty—the optician may fail to realize true sphe- 
rical surfaces, and thus on the one hand miss the fine defi- 
nition which his calculation led him to expect, or on the 
other hand convert an object-glass which with spherical 
curves would have large spherical aberration into one per- 


1 Euler, Dioptrica, St. Petersburgh, 1767-71; Clairaut, . 
P Acad, Scien.,1757 ; D'Alembert, Opese.. vol, fil,: Lagraree atecct 
Taurin., iii, 2, p. 152,and Mem. Acad. Berl., 1778; Schm dt, Lehr- 


buch der analytischen Optik ; Santini, Teorvea degli’ Strumenti Ottici : 
aoe in Gilbert's Ann. d. Physik, xxxiv., 1810, Pp. 265-275 and 
276-291 ; Herschel, Phil. Trans. Roy. Soc., 1821, pp. Dh067: Littrow, 
Mem, R.A.S. (London), vol. iii. pp. 285-255 ; ite inson, Mechanical 
Ph hy, art. “ Telescope,” vol. fii. pp. 408-514; Gauss, “ Ueber 
die achromatischen ee OCHS, | in Lindenau’s Zéitschr., 
iv., 1817, PP. 345-351, and Gilbert's Ann. d, Physik, lix. pp. 188-195; 
Gauss in Louville’s Journal, 1856, i, pp. 9-43; Steinbell, Astron. 
a oll age as aT es 1 a col. 305-306, and 1861, 

‘Ol. + A. nheil, Le erechnw ‘ischer Construc- 
tionen; Carl Steinheil, Repertorium, iii., 1867, p ons 


§ . 430-440, and Miin- 
chen Akad, Sitz., 1867, il, pp. 284-297 : Steinhell' (Carl A. sud HL A)., | that it is 


Gottingsche Nachrichten, 1365, pp. 131-143, 211-214. 
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fectly corrected in this respect. Having, therefore, for par- 
ticular kinds of glass ascertained a good general form of 
object-glass, it becomes only necessary for the optician to 
perform an approximate calculation of the curvatures re- 
quisite to produce correction of the chromatic aberration, 
and to trust to the process of final figuring for correction 
of the final spherical and chromatic aberration. It fortu- 
nately happens that in the rigid equations the terms which 
express the thickness and distance apart of the lenses in- 
volve only the focal distances of central rays, and have 
but a small influence on the ratios of the aberrations of the 
lenses ; and, further, they affect chiefly the focal length of 
the lens, and have a very small influence on the chromatic 
aberration. Thus in the preliminary computation the op- 
tician may neglect the thickness of the lenses and employ 
the simple approximate formule given under Optics, vol. 
xvii. p. 827. 


ae i ie 
pol f #-1 Joe 
Posh -. 
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where ey and Pe are the dispersive powers of the 


two kinds of glass for the two rays which he desires to 
unite, f and f’ the corresponding focal lengths of the two 
lenses, and F the focal length of the combination. The fo- 
cal lengths of the two lenses which secure the conditions 
of achromatism having been thus computed, the radii of 
curvature may be computed for either lens by the usual 
formula (see Liaut, vol. xiv. p. 599) : 


1 pe | 
, f= (-1) (2-4 . 


In the last expression, where r and s correspond to the radii 
of curvature, the optician has an infinite range of choice. 
He will of course select such a proportion of r to s as expe- 
rience or more elaborate calculation has shown to be favor- 
able. In the form of object-glass recommended by Sir 
John Herschel, as fulfilling the most favorable conditions 
for correction of a spherical aberration for parallel as well 
as nearly parallel rays, the required curvatures for the ex- 
terior surfaces of the crown and the flint lens were found 
to vary very slightly for a considerable range of the ratio 
of the dispersive powers of the crown and the flint glass. 
Assuming p» (the mean index of refraction) to be 1.542 for 
crown glass and 1.585 for flint glass, Herschel proved that, 
if the radii in question are taken to be 6.72 for the crown 
lens and 14.20 for the flint lens (supposing the foeal length 
of the desired combination to be 10), we have only to com- 
pute the radii of the second and third surfaces by means of 
the above simple formule and the measured dispersive and 
refractive power of the glass of the lenses. (The method 
of determining », ete., is given under Oprics, vol. xvii. p. 
826.) The form generally adopted 

(see Fig. 4)in the best modern object- 

glasses is extremely simple, viz., an 

equi-convex crown lens and a flint 

lens whose first surface has the 

Fic. 4. same radius of curvature as the sur- 

faces of the crown lens—this radius 
depending on the focal length which it is desired to give to 
the object-glass. Since in order to fulfil the conditions of 
achromatism the focal lengths of the two lenses have to be 
proportional to their dispersive powers (for the rays which 
it is desired to unite), and as in the two descriptions of 
glass in question the dispersion of flint glass for C to rays 
between F and G is very nearly twice that of crown glass, 
the posterior surface of the flint lens becomes nearly a plane. 
The tinal correction for achromatism is made, if necessary, 
by departing slightly from a plane in the curvature of the 
last surface of the flint lens, and the final for 
spherical aberration in the figuring of the surfaces. In a 
lecture delivered at the Royal Institution on 2d April, 1886, 
Sir Howard Grubb, optician, of Dublin, said: ; 


“A truly spherical curve is the exception, not the rul 
I tell you that a sensible difference in correction for 
aberration can be made by half an hour's polishing, eo 
ing probably to a difference in the first place of doclunind 
of the curves, you will see that it is practically not ne 
enter upon any calculation for spherical aberration. 
about what form gives an approximate correction ; 
nearly to that, and the rest is done by —_ of the s 
illustrate what I mean: I would he hbo ! tov 
alter the curves of the crownor flint lens of any of 
by avery large quantity, increasing one and decre 
so as to still satisfy the conditions of achroma D 
ing theoretically a large amount of tive ornegat 
aberration, and yet to make out of the altered len 
corrected for spherical << 
sometimes ble to make a be 
from the curves which give a true. 
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aberration, and correcting that aberration by figuring, rather 
than by strictly adhering to the theoretical curves.” 


When an object-glass is designed for use as an ordinary 
telescope it is usual to select for the rays of dif- 
ferent color to be united those near C and those 
between F and G, since rays of lower and higher 
refrangibility produce a comparatively faint impression on 
the sense of sight. In such a telescope of any considerable 
aperture the image of a bright star at focus is surrounded 
by a halo of bluish or violet-colored light,—a defect which 
is unavoidable in an object-glass composed of a crown and 
flint lens on account of the irrationality of their spectra 
(Lieut, vol. xiv., p.596). There seems to be no doubt that 
different eyes are differently impressed by rays of different 
wave-length.! Thus two observers will often have differ- 
ent opinions as to the chromatic corrections of the same 
object-glass: the observer whose eye is abnormally sensitive 
to violet light will pronounce the chromatic aberration 
over-corrected in an object-glass which another will con- 
sider perfect in this respect, and vice versa. Probably it is 
partly owing to this cause that the object-glasses of different 
makers show systematic differences in their color correc- 
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contraction gives the wave-length of the ray which has the 
same focus as C. If the telescope hus a focusing scale, we 
can also measure directly in this way the change of focus 
for rays of different colors. The chromatic aberration will 
be best corrected for the rays of minimum focus, and this 
minimum focus should for an ordinary telescope correspoud 
with the brightest part of the spectrum, viz., with rays be- 
tween Dand E, A comparison of the chromatic correction 
of object-glasses by different makers is given by Dr. Vogel 
(Monatsber. der Berliner Akad., April, 1880), obtained in the 
manner just described. The telescopes compared are: 


No. of Aper- 
tures in 
Focal Length 


Observatory to Aperture 
which Instru-,of Object- 
ment belongs.) Glass. 


Focal 


Maker. Langth. 


m, 
0.298 
0.207 
0.243 


Schréder 
Grubb .. 
Fraunhofer. 


Potsdam. 


5.4 
3.16 
4.381 


Berlin. 


Fig. 5, taken from the above-quoted paper, affords most 
interesting information as to the color-correction of these 


Spectrum of a while Star for different adjustment of the focus. 
Red Violet 
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tion. An exceedingly sensitive method of testing this cor- 
rection devised by Professor Stokes is given 


Spal under Oprics,vol. xvii. p. 828, Another method, 
chromatic due to Professor Harkness and first carried out 


aberration. by Dr. Vogel, is the following : Place behind 
the eye-piece a direct vision prism (ef. OpTIcs, 

p. 825). The image of a star in the field will then be con- 
verted into a narrow spectrum, which, if there were no 
chromatic aberration, would when focused be represented 
by a faint colored straight line, uniformly sharp and nar- 
row. But inan ordinary object-glass only two points in the 
spectrum can be perfectly focused simultaneously ; there- 
fore all its other parts are spread out, forming a colored 
band of variable breadth. If we focus on the brightest part 
of the spectram, both its extreme ends become spread out 
into a more or less trumpet-shaped form, enabling the ob- 
server to note the range of the spectrum over which precise 
definition can be expected. The amount of this extension 
will depend in some degree on the form of the object-glass, 
but much more (if the achromatism is fairly well cor- 
rected) on the irrationality of the spectra of the glass of 
which the lenses are composed. If we then focus, for ex- 
ample, on the C line, we shall have the band of light con- 
tracted at C and at another point ( probably between F and 
), widening to a slightly trumpét-shaped form below C, 

} epatkedly so above G. This second point of greatest 


bney and Fe Festing, Lo age Lecture, Phil. Trans., 1886; 
ews, May, 1886, p. 332, . : 


three typical object-glasses. The curves of the diagram 
show the variation of the focal point for rays of different 
wave-lengths in the case of each object-glass. It will be 
seen that Fraunhofer has united the rays about C with 
those of wave-length 525 millionths millimétres, Grubb with 
those about wave-length 494, and Schréder about wave- 
length 463. The object-glasses of Grubb and Schréder are 
composed of modern glass, which is comparatively colorless, 

whilst Fraunhofer’s glass is decidedly green in color. The 
minimum focus in. Fraunhofer’s telescope is» placed near D 
(rather at wave-length 585), because the absorption of the 
blue and violet rays of the spectrum by the flint lens ren- 
ders the brightest part of the spectrum Jess blue than in an 
objective composed of modern glass by Chance or Feil, 

which is nearly colorless. This circumstance enabled 
Fraunhofer to apply a very large over-correction for color, 

—that is, to unite as perfectly as possible the red and cen- 
tral part of the spectrum, and to leave the outstanding vio- 
let rays to be in great part absorbed by the color of the 
glass. The color-corrections in the object-glasses of Grubb 
and Schréder are very different in character. In Grubb’s 
object-glass the minimum focus is for rays of wave-length 
about 545, that of Schréder’s is about wave-length 533, 

which appears to prove that Grubb’s eye is more sensitive 
to red and Schréder’s to blue light, Also Grubb’s object- 
glass unites the red rays very closely with the brightest 
part of the spectrum, and leaves the blue and violet rays 
outstanding. Schroder, on the other hand, leaves the red 
rays outstanding in order to unite the rays between D and 
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F more closely. The conclusion is that to Grubb’s eye the 
red rays would be obtrusively prominent in Schréder’s tele- 
scope, and that he would pronounce the object-glass under- 
corrected ; whilst Schréder’s eye would find the outstanding 
violet rays too prominent in Grubb’s telescope, and pro- 
nounce it over-corrected. The absolute amount of light in 
the secondary spectrum in viewing the same object depends, 
ceteris paribus, upon the square of the aperture; therefore 
telescopes of large aperture have to be made of greater pro- 
portional focal length than those of small aperture, in order 
to diminish the secondary spectrum. Figs. a, 8. y, 6 in the 
diagram give the form of the spectrum of a star in Schro6- 
der's telescope for various adjustments of the focus; Figs. 
a’and y' give the corresponding forms for Fraunhofer’s tele- 
scope. Fig. a represents the eye-piece focused for the 
brightest part of the spectrum; Fig. 8 when the red rays 
and those near Ha are simultaneously focused ; Fig. y when 
the extreme red rays are in focus, the corresponding focus 
being a little below Hy; Fig. 6 when focused on Hy. 

When a telescope is to be constructed for photographic 
purposes the aim should be to unite, as per- 


P — p. fectly as possible, the rays near that portion of 
erwae. the spectrum which act most powerfully on 


the photographie plate to be employed. This 
latter point has been determined for the various photo- 
graphic processes by Captain Abney.! The results are 
shown graphically in Fig. 6 for the processes practically em- 
ployed at present in astronomical photography. 


Visual spectrum. 


AglI, acid or alka- 
line developer. 
Do., short expos- 

ure. 


AgBr, acid or fer- 
rous ecitro-oxa- 
late developer. 


Do., short expos- 
ure. 


Orange, AgBr. 


Do., short expos- 
ure. 


Green, AgBr. 


Do., short expos- 
ure. 


Gray, AgCl. 


Do., short expos- 
ure. 
AgI + AgBr + Ag 
‘Os; wet plate. 
AgI + AgBr, fer- 
rous Oxalate de- 
veloper. 


. 6. 


To unite the rays near G or HZ the angle of the flint prism 
must be diminished; that is, the focal length of the flint 
lens must be lengthened as compared with that of an ob- 
ject-glass of similar construction suited for eye observa- 
tions; and the rays of greatest photographic action can be 
united more perfectly than the visible rays. 
If an object-glass is composed of three lenses of different 
kinds of glass it is theoretically possible to 
Triple ob- unite three instead of two points of the spec- 
ject-glasses. trum, besides improving the correction for 
spherical aberration. The most important 
practical applications of such a system have been—(1) the 
triple object-glass of John Dollond; (2) the application of a 
convex crown glass in front of an ordinary ohject-glass in 
order to alter its chromatic correction from that best suited 
for eye observations to that best suited for photographie 
observation, John Dollond’s object-glass is generally de- 
scribed as a concave flint lens between two crown lenses. 
If the crown lenses are of similar glass, there is no gain as 


to the correction of the secondary spectrum: it becomes | 


only possible to correct the spherical aberration more per- 
fectly. Very few telescopes with triple object-glasses have 
been made since the days of John Dollond, But the great 
and detrimental obtrusiveness of the secondary spectrum 


1 Proc. Roy, Soc., vol. xxxiii. pp. 164-186, 
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jin the large object-glasses of the present day can be di- 
/ minished in no other way, unless very extreme focal 
| lengths are adopted, or some new kinds of glass that can 
be produced in large disks are discovered, in which the 
irrationality of their spectra is less, and in which also there 
is the necessary difference in the relation between re- 
fractive index and dispersive power. The cost of a triple 
object-glass would of course be at least 50 per cent. greater 
than that of a double object-glass; but, on the other hand, 
the extreme focal length necessary for large object-glasses 
might be considerably reduced. Thus the cost saved by a 
less heavy mounting and, a smaller observatory and dome 
might counterbalance to some extent, if not entirely, the 
additional cost of the triple object-glass. Dr. Schréder has 
constructed for the present writer an exquisite triple ob- 
ject-glass (three different kinds of glass) of 34-inches aper- 
ture and only 18-inches focal length. Its performance with 
its highest eye-piece of }-inch focus (power 72) is most 
admirable. It would probably be impossible to construct 
large telescopes approaching such short focal length, but 
there is no doubt that a large triple object-glass of 10 or 12 
apertures focus would have an enormous adyantage in 
color correction, and probably in spherical aberration, over 
a double object-glass of the same aperture and much 
greater focal length. One peculiarity of such a triple 
object-glass is that three points in the spectrum can have 
the same focus, and therefore the point of minimum focus 
may for the best chromatic adjustment not quite correspond 
with the focal point for the brightest part of the spectrum ; 
but, obviously, the rays of the whole visible spectrum may 
thus be brought to intersect the axis much more nearly at 
the same point. There will probably be a far wider adop- 
tion of the triple object-glass in the future, especially as 
the greater intrinsic brilliancy of the image in short-focus 
telescopes is a matter of high importance in the-spectro- 
scopic and photographie processes of modern astronomy. 
On the subject of triple object-glasses the reader is referred 
to an admirable paper by Professor C. S. Hastings (Amer. 
Journal of Science and Arts for December, 1879, p. 429), which 
exhibits the results to be got from combinations of different 
existing kinds of glass. 

The following table exhibits the excess of the focus for 
any ray over the true focus, the unit being yg of the 
focal length, in—I. the actual results of Dr. Voge 's obser- 
vations on three existing object-glasses already quoted, but 
each reduced to comparison with its true or minimum 
focus; II. the theoretically best possible results from a 
double object-glass consisting of Feil’s crown 1219 and 
Feil’s flint 1237, as computed by Hastings; III. the theo- 
retical results of four different triple object-glasses, capable 
of practical construction, of which details are given by 
Hastings. ‘ 


Double Object-Glasses. Triple Object-Glasses. 


& Il 
Fraun- Schro- || Hast- || Hast. 
hofer, |Grubb.| "ger, ings. 
e , eZ ~ Ss 
1|— 53 — 35 
0| +41 + 50 
0; + 2 Loe 2 
25 | — 10 —410 
0o|-—14 —4 
Oo|;+ 2 — 3 


Prof. Hastings’s first condition in these computations is 
that the radius of curvature of none of the surfaces shall 
exceed one-fifteenth of the focal length. He also neglects 
the thickness and distance apart of the lenses, since these 
affect chiefly the focal length, but do not very materially 
affect the difference of the foci for different rays. The ex- 
pression for the focal length F is then ? 


$= w-a(2 +2) +(x""-1) (=+7) +(ul""-1)( — 
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three kinds of glass, and mi, 7, . . . r6 the 
ture for the six successive surfaces. 


form 
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we may call A, B, and C the curvature sums 
second, and third lenses bie pe Ps: pre 
is to find, for existing specimens " 
and C no one of which shall exceed 30 ¥ 


fe 


a 


TELESCOPE. 


light transmitted. The resulting values of A, B, and C for 
the first combination (marked “ Hastings 1”) are 


A B Cc 
3.47026 7.20827 — 8.35472; 

the curvatures are therefore very moderate and perfectly 
practicable. The constants for the glass of the first and 
second lenses have been determined by the author with 
great accuracy (see Amer. Jour., vol. xv. p. 273). The third 
glass is Fraunhofer’s flint 13 (Hastings «, misprinted v in 
his table, in Amer. Jour., vol. xviii. p. 131), for which the 
constants are given in Schumacher’s Astron. Abhandlung fiir 
1823. If this glass can be reproduced in large disks, as no 
doubt it could be, we have the means of making an object- 
glass very superior to any in existence and equally avail- 
able for eye and photographic observation. Such an object- 
glass could be made of much shorter proportional focus 
than is usual or possible in double object-glasses, not only 
because of the absence of secondary spectrum but also from 
the command afforded over the spherical aberration by six 
surfaces. After satisfying the conditions of focal length, 
the first power of the spherical aberration, and two condi- 
tions of achromatism, we have still two available arbitrary 
conditions, which may be that re=73 and ry—r5._ If these 
lead to convenient forms, as seems likely in the case in 
point, the whole may constitute a cemented lens; thus the 
loss of light at the interior surfaces may be eliminated, 
and the final perfecting of the spherical aberration be left 

to the figuring of the surfaces. 
In some recent large double object-glasses, especially those 
of Alvan Clark, it has been usual to leave a 


Change-of space between the crown and the flint lens suf- 
se ficient to afford access, through apertures in the 
by separat- cell, for cleaning the inner crown and flint sur- 
ing lenses. faces, without risk of disturbing the lenses 


and their centring! If in Fig. 3 we imagine 
the lenses to be considerably separated and through both 
lenses trace a ray entering the crown lens parallel to and at 
some distance from the axis, we shall find that the effect of 
the separation is to diminish the power of the flint lens, 
and therefore to change the character of the chromatic 
aberration. Thus an object-glass over-corrected for color 
can be improved in this respect by increasing the distance 
between the lenses. It has been suggested that a telescope 
can be made suitable for both eye observation and photo- 
graphic purposes if means are provided for increasing the 
distance between the lenses without risk of deranging the 
centring when the telescope is to be employed for photog- 
raphy. But the great change that would be necessary in 
such a case cannot be brought about consistently with 
preservation of the perfection of the corrections for spheri- 
cal aberration.” 
Any account of the achromatic object-glass would be in- 
complete without reference to the labors of the 


Vernon Rev. W. Vernon Harcourt and Prof. Stokes. 
Harcourt’s Experiments in the production of optical glass 
one. were instituted by the former in 1834; and 


specimens, exhibited at the meeting of the 
British Association at Cambridge in 1862, were 
placed in the hands of Prof. Stokes, who determined the 
optical constants of the numerous specimens of glass which 
Harcourt produced, and indicated from these results the 
direction in which fresh experiments should be undertaken. 
It was discovered that titanic acid extends the blue end of 
the spectrum more than corresponds to the dispersive power 
of the glass, whilst boracie acid has the opposite effect 
(Report Brit. Assoc, 1871, p. 38). At a meeting of the 
British Association at Belfust in 1874 a telescope was ex- 
hibited whose object-glass was constructed from Harcourt’s 
glass by Sir Howard Grubb of Dublin. The following is 
Prof. Stokes’s complete and concise account of it. 


“The original intention was to construct the objective of a 
phosphatic glass containing a suitable pont e of titanic acid, 
achromatized by a glass.of terborate of lead. (The percentage of 
titanic acid was so chosen that there should be no irrationality 
of dispersion between the titanic glass and the terborate.) As 
the curvature of the convex lens would be rather severe if the 
whole convex power were thrown into a single lens, it was in- 
tended to use two lenses of this glass, one in front and one 
behind, with the concave terborate of lead placed between them. 
Tt was found that, provided not more than about one-third of the 
convex power were thrown behind, the ee surfaces might 
be made to fit, consistently with the condition of destroying the 

erical as wellas the chromatic aberration. This would render 
possible to cement the glasses, and thereby protect the terborate, 


1 This arrangement also — to — the temperatures of 
e lenses with each other and with the outer air. 

2 Quite Pag oe eoeien — suggested that te maaws a 

cope to either photographic or telescopic purposes at pleasure 

wn Sara piecutid be reversible as well as changeable as to 

with to the flint. In this way doubtless the 

could be preseryed for the 


155 


which was rather liable to tarnish. At the timeof Mr. Harcourt’s 
death two disks of the titanic glass had been prepared which it 
was hoped would be good enough for employment, as also two 
disks of terborate. These were placed in Mr. Grubb’s hands, 
On polishing, one of the titanie disks was found to be too badly 
striated tobe employed ; the other was pretty fair. As it would 
have required a rather severe curvature of the first surface and 
an unusual convexity of the last to throw the whole convex 
power into the first lens, using a mere shell of glass to protect the 
terborate, Professor Stokes thought it more prudent to throw 
about one-sixth of the whole convex power into the third or 
crown glass lens, though at the sacrifice of an absolute destruction 
of secondary dispersion, which by this change from the original 
design might be expected to be | a barely perceptible. Of the 
terborate disks, the less striated happened to be slightly muddy, 
from some accident in the preparation ; but, as this signified less 
than the striz, Mr. Grubb deemed it better to employ this disk. 
The telescope exhibited to the meeting was of about 2%-inches 
aperture and 28-inches focal length, and was provided with an 
object-glass of the ordinary kind, by which the other could be 
replaced, for contrasting the performance, When the telescope 
was turned on to achimney seen against the sky or other suitable 
object, and half the object-glass covered by a screen with its 
edge parallel to the edges of the object, in the case of the ordinary 
objective vivid green and purple were seen about the two edges, 
whereas with the Harcourt objective there was barely any per- 
ceptible color. It was not of course to be expected that the per- 
formance of the telescope should be good, on account of the 
difficulty of preparing glass free from strize, but it was quite 
pore to show the possibility of destroying the secondary 
color. 

An experiment to determine whether the substitution of 
titantic acid for a portion of the silica in ordinary crown 
glass would have an effect similar to that which had been 
observed in the phosphatic series of glasses (viz., whilst 
somewhat raising the dispersive power, to produce asepara- 
tion of the colors at the blue as compared with the red end 
of the spectrum, to an extent ordinarily belonging only to 
glass of much higher dispersive power) was carried out by 
Mr. Hopkinson at the glass works of Messrs. Chance of 
Birmingham ; but it proved unfortunately in this combina- 
tion that, whilst the dispersive power was increased, as in 
the phosphatic glasses, the blue end of the spectrum, as 
compared with the red end, was not spread out more than 
in ordinary glass of like dispersive power (Report Brit. 
Assoc., 1875, p. 26). It is to be hoped, however, that makers 
of optical glass will not relax their efforts till astronomers 
shall be able to obtain refracting telescopes in which the 
secondary spectrum is nearly if not quite eliminated. 
Abbe’s new optical glass® leads one to believe that this hope 
will soon be realized. 

The addition of a convex crown lens in front of the 
ordinary object-glass, to diminish the color- 


correction and change the minimum focus from A third or 
that for rays between D and E to that for rays photo- 
near G, was first made by Rutherford of New ig are 


York. In this way he altered his telescope 
from one suited for eye observations to one in 
the best chromatic adjustment for photographic work. The 
chromatic effect is the same as increasing the convexity of 
the crown lens, and by proper proportioning of the two 
radii of curvature it becomes possible also to conserve, and 
even to further perfect, the destruction of spherical aberra- 
tion. The great object-glass of 36-inches aperture, now 
(1887) under construction for the Lick observatory by 
Messrs. Clarke of Boston (Mass.), is to be provided with an 
additional crown lens for this purpose. 

The problem of making a perfectly achromatic object- 
glass has been solved by Dr. Blair (Jédin. 
Trans., vol. iii. p. 53) by employing fluid media, 
and he actually constructed an object-glass 
consisting of a plano-conyex lens and a men- 
iscus lens, both of crown glass with their con- 
vexities turned towards each other, the space 
between the lenses being filled with hydrochlorie acid. 
Unfortunately such combinations are practically useless, 
not only on account of unavoidable leakage, but also be- 
cause currents are set up in fluid lenses by changes of tem- 
perature, which correspond in effect with want of homo- 
geneity in the flint lens in an ordinary object-glass. 


Blair's 
achromatic 
fluid object- 

glasses. 


8 See Nature, vol. xxxiv. p. 622, 26th October, 1886. 

4 For recent literature on the secondary spectrum in double 
and triple object-glasses, ete., see W. Schmidt, Die Brechung des 
Lichtesin Glasern, insbesondere d. achromat. und aplanat, Objectivlinse, 


Leipsic, 1874; W. Harkness, “‘ On the Color Correction of Achro- 
matic Telescopes,” in Amer, Jowr. of Science and Arts, September, 
1879, mp 189-196 ; C. S. Hastings, “Triple Objectives with Com- 

lete Color Correction,” 7b., December, 1879, pp. 429-435 ; Perty, 
Veber die Grenzen der sichtbaren Schipfung nach den {rer B= 
tungen der Mikroskope und Fernréhre, Berlin, 1874; H. C. Vogel 
Ueber eine einfache Methode zur Bestimmung der Brennpunkte und 
der Abweichungskreise eines Fernrohr-Objectivs fiir Stra. von ver- 
schiedener Brechbarkeit; C. A. Young, “ The Color Correction of 


Certain Achromatic Object-Glasses.” in Amer. Jour, Sci., June, 
1880, pp. 454-456; also a review of these papers by A. Safarik, 
Vi schrift der Gesellsc! 1882, pp. 13-39, 
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Eye- Pieces. 


The first substitute for the single lens of the Galilean and 
Kepler telescopes was the compound eye-piece 
invented by Rheita. Behind the convex eye- 
lens of the Kepler telescope he applied a second 
short telescope, consisting of two convex lenses, their dis- 
tance being the sum of their focal lengths. The principal 
effect was to erect the inverted image, and thus to consti- 
tute the simplest form of the day eye-piece, or common 
terrestrial telescope. The next improvement was the Huy- 
genian eye-piece, which consists of two convex lenses (see 
Fig. 7),—the “ field-lens,” that next the object-glass, having 
its focal length to that of the “eye-lens” as 3 to1; the 
distance between them is twice the focal length of the 
latter, the combination beingso placed as to form the visible 
image half-way between the two. This eye-piece is achro- 
matic in the sense in which an eye-piece is said to be so; a 
colorless image seen through it does not appear bordered 
with colored fringes, as is the case with a single lens or 
Rheita’s eye-piece. This is not because, as in the achro- 
matic object-glass, all the central colored rays are collected 
in one focus, which in the case of an eye-piece is a matter 
of comparatively small consequence, but because it possesses 
the same magnifying power for rays of all colors on an object 
of sensible angular diameter, so as not to form overlapping 
colored pictures of it on the retina, This condition it is 
whieh furnishes the “equation of achromaticity” of an 
eyepiece. An expression for the magnifying power of a 
telescope provided with a certain eye-piece is formed in 
general terms which involve the focal length of its lenses, 
their distances from each other, and their refractive indexes ; 
and, this being made to vary by the variation of the last- 
mentioned elements only, the variation is equated to zero. 
The algebraic working, which even for a two-glass eye- 
piece is a little complex, is given in H: Lloyd’s Treatise 
on Light and Vision (London, 1831), and in an elaborate 
paper by Littrow in the fourth volume of the Trans. Roy. 
Astron. Soc. (p. 599). From the former we extract the fol- 
lowing proposition: An eye-glass of two lenses of the same 
medium is achromatic when the interval between the lenses 

is an arithmetical mean between their focal 
Huygenian Jength,—a condition which the Huygenian 
eye-piece. construction evidently satisfies. The rationale 

of this is obvious, independently of algebraic 
analysis, by inspection of the course of the rays in Fig. 7, 


Eye-pieces. 
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tages. The total deflection of the light, to produce the 
magnifying power, is equally divided between the two 
giasses,—the most favorable condition for diminishing that 
distortion which is always perceived in looking obliquely 
through a lens; and the field of view is greatly enlarged in 
proportion to the size of the eye-lens, being such as would 
require, to produce the same magnifying power, a single 
lens of the much greater semi-diameter bd, found by draw- 
ing Qb parallel to gB and erecting bd. The inconvenience 
of this eye-piece (whence it is improperly termed a nega- 
tive eye-piece) is that the image, being formed between its 
lenses, undergoes a certain amount of distortion by the field- 
glass, owing to which equal linear portions of it do not 
correspond precisely to equal angular measures of the dis- 
tant object. Equal parts of a micrometer applied at the 
place of the image, so as to be seen at the same time through 
the eye-lens, will not correspond to precisely equal angular 


intervals. The common astronomical or posi- 

tive eye-piece, described by Ramsden (Phil, Common 
Trans., 1783), consists of two plano-convex OF positive 
lenses of equal lengths, having their convexi- &¥€-Piece. 


ties turned towards each other and separated 
by two-thirds of the focal length of either, as in Fig. 8. 


Fic. 8.—Common or positive eye-piece. 


This combination is placed behind the image PQ formed by 
the object-glass, at a distance AP equal to one-fourth of the 
focal length of A. The first or field-glass, therefore, forms 
an enlarged image pq, at a distance one-third of that focal 
length which places it in the focus of the eye-glass. This 
eye-piece is not properly achromatic, but its spherical aber- 
ration is much less than in any of the other constructions, 
and it has the advantage of giving a flat field of view, re- 


Fia. 9.—Erecting or terrestrial eye-piece. 


where AC, BD are the lenses, PQ the image which would 
be formed by the object-glass alone, pg that really formed by 
theaction of the field-glass. The object-glass being supposed 
achromatic, a ray of white light, as OC, going to form the 
image of a point Q, will be refracted by the field-glass at C to- 
wards the corresponding point q of the new image, but not as 
a single white ray ; it will be separated into colored rays, fol- 
lowing different céurses. The red ray Cr being less re- 
fracted will fall on a point r of the eye-glass more remote 


Fic, 7.—Huygenian eye-piece. 


from its centre B than the violet ray Cr, and (the prisma- 
ticity of the lens increasing from the centre outwards) will 
in proportion by the second transmission be more bent aside 
than the violet, and thus a compensation is effected, and 
the two rays finally emerge parallel, their exact parallelism 
being secured by the proportion of their focal lengths. The 
Huygenian eye-piece possesses also other important advan- 


quiring no change of focus to see the centre and borders of 
the field with equal distinctness. The erect- 


ing or terrestrial eye-piece was invented «by or 
Dollond. The principle of its construction will _ terrestrial 
be understood from Fig. 9. Itisconvenient for €Ye-Piece. 


telescopes of ordinary use, because it presents 
a non-inverted image to the eye, although at some sacrifice 
of light and definition. : 

For an account of the theory of the chromatic and 
spherical aberration of eye-pieces by Sir 
George B. Airy, see Trans. Phil. Soe. Airy on 
Camb., vol. ii. p. 243 and vol. iii. p. 61. eye-pieces. 
The author’s conclusions are the fol- ‘ 
lowing: (1) To secure the greatest distinetness with 
an eye-piece of the Huygenian type, the field-lens 
should be a meniscus of focal length 3, the radii of 
its surfaces 11:4, and its convexity towards the ob- 
ject-glass; the eye-lens should be a double con- 
vex of focal length 1, the radii of its su 3 1: 
and its more convex side towards the 
The distance of the lenses should be 2, 
should be a perforated diaphragm at distance 
the eye-lens. If a bright object appears yel 
dark one blue at the edge farthest from the 
of the field, the lenses must be brought a 
nearer together. (2) For an eye-piece of Re 
the two lenses should be plano-convex, of 
placed at distance 2, their convex sur 
towards each other. (3) For an erecting 
lenses the first and fourth (reckoned from 
towards the eye) should be crossed lenses 0 
the radii of their surfaces 1:6, with 
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towards each other. The second lens should be a meniscus 
of focal length 4, the radii of its surfaces 25:11, and its 
convexity towards the eye. The third lens should be plano- 
convex, of focal length 4, its plane side towards the eye. 
The distance of the centre of the second lens from that of 
the first =4; that of the third from the second=6; and 
that of the fourth from the third =5.13. If a bright ob- 
ject appears yellow or a dark one blue at the edge farthest 
from the centre of the field, the third and fourth lenses 
must be together pushed inwards towards the second lens. 

In many telescopes constructed specially for star obser- 
vation only the object-glass is over-corrected for color and 
under-corrected for spherical aberration ; both these errors 
may sometimes be nearly eliminated by a properly con- 
structed Huygenian eye-piece (see MIcroscoPE, vol. xvi. 
p. 277). But, when a telescope is to be used over a consid- 
erable range of field for micrometric measurements, it is 
obvious that the spherical aberration should be corrected 
by the object-glass alone. It is possible, however, to im- 
prove the appearance of objects somewhat in a telescope in 
which the chromatic aberration is over-corrected by em- 
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The radii of curvature for a lens of 1 inch (27.07 mm.) 
focal length are: 


mm, mm, 
1 = 20,12 15 = 13.80 
T. = rg = 10,94 cemented T= 1; = 7.00 cemented 
T= 0 t= a 
F, = focal point of combination =— 9.05 mm. from vertex 
of 71; F2= position of observer’s eye =— 14.49 mm. from 


vertex of rs. 
The thicknesses and distances apart of the surfaces are— 


Ist vertex to 24d = 0.70 mm, flint glass, 
sae “ dth = 3.50 ‘* crown glass, 
4th “ “ 5th=—19.51 “ air, 

bthr * “ 6th= 0.61 “ flint glass, 
won) 9 © 8th= 245 “ crown glass. 


The distance between the plane surfaces is 22.57 mm. 
This form of eye-piece has been employed by Schénfeld in 
his southern “ Durchmusterung,” and Dr. Schréder has 
made one for the present writer which gives a perfect field 
44° in diameter on the telescope of 18 inches focal length and 
34 inches aperture already referred to. 


Reflecting Telescope. 
The following are the various forms of reflecting 


i Vee telescopes. The Gregorian telescope is 
gt-7° Sree represented in Fig. 12. AA and BB are Ganaerian, 
wo n- <0L------------- poset seo concave mirrors having a common axis peste) Soc 
Pa ee rye. Wp er et PSS Gy Leese and their concavities facing each other. The focus 
Se pean Ae of A for parallel rays is at F, that of B for par- 


-—-- 
--" 


Fic. 10.—Schréder's high power eye-piece. 


ploying an eye-piece somewhat under-corrected for color, 

and vice versa ; but the only satisfactory plan is to have both 

object-glass and eye-piece as free as possible from both | 
chromatic and spherical aberration. In order to secure this, 
or a very large field of view, many forms of eye- 
piece have been devised. Achromatic combinations 
have been substituted in some cases for the field- 
lens, in others for the eye-lens, in others for both 
simple lenses of the Ramsden eye-piece. The best 
of these combinations which the pres- 
ent writer has tested and which prac- 


fore hich tically fulfil all requirements of the 
powereye- astronomer are due to Dr, Hugo Schré- 
piece. der, to whom he is indebted for infor- 


mation as to their construction. Fig. 
10 represents Schréder’s high power eye-piece, 
which is admirably suited for micrometer work, 
not only because there are only two reflecting sur- 
faces in the triple lens of which it is composed, 
but also because there is a comparatively large 
distance between the lens and the micrometer 
web when the latter is in focus. This condition is essential 
when it is desired to get the best bright illumination of 
the wires in a dark field (see MICROMETER, vol. xvi. p. 258). 
The triple lens is composed of a dense fiuid plano-convex 
lens between two lenses of soft crown glass. The radii of 
curvature are: 
7, = 80.026 convex 
T2 = 36.536 convex 
Tz = 36.536 concave 
y= @ plane 


i © plane 
T= 80.026 convex 


surfaces } soft crown glass, 


cemented 
surfaces 


} dense flint glass, 
cemented 


soft crown glass. 


The corresponding foci for zones of different distance from 
the axis are: axis = 100.00; zones 12.5 from axis, 99.81; 25 
from axis, 99.32; 40 from axis, 93.35; 45 from 


O.Schrsé- Xis, 100.15; 50 from axis, 101.85. Thus the 
der’saplan- aperture of the lens may be half its focal 
atic eye- length without any sensible defect. Fig. 11 
piece. represents Dr. O. Schréder’s aplanatic eye-piece. 


The glass employed is Dauget’s crown (Chi) and 
flint (Fh). The refractive power of crown is 1.5126 for D, 


Fie, 11.—Schréder’s aplanatic eye-piece. 


of flint 1.6405; the dispersive power of both kinds of 
is 0.588. 


aceenciwasdmwncosife 


allel rays at f—between B and F. Parallel rays 
falling on AA converge at F, where an image is 
formed; the rays are then reflected from B and 
converge at P, where a second and more enlarged 
image is formed. Gregory himself showed that, 
if the large mirror were a segment of a paraboloid of revo- 
lution whose focus is F, and the small mirror an ellipsoid 
of revolution whose foci are F and P respectively, the re- 
sulting image will be plane and undistorted. The image 


Fic. 12.—Gregorian telescope. 


formed at P is viewed through the eye-piece at E, which 
may be of the Huygenian or Ramsden type. The focal ad- 
justment is accomplished by the screw §S, which acts on a 
slide carrying an arm to which the mirror B is attached. 
The practical difficulty of constructing Gregorian tele- 
scopes of good defining quality is very considerable, be- 
cause if spherical mirrors are employed their aberrations 
tend to increase each other, and it is extremely difficult to 
give a true elliptic figure to the necessarily deep concavity 
of thesmall speculum. Short appears to havesystematically 
conquered this difficulty, and his Gregorian telescopes 
attained great celebrity. The use of the Gregorian form is, 
however, practically abandoned in the present day. The 


ae 
~ e-+a’ 
fare respectively the focal lengths of the large and the 
small mirror, e the focal length of the eye-piece, and « the 
distance between the principal foci of the two mirrors 
(=Ff in the diagram) when the instrument is in adjust- 
ment for viewing distant objects. The images are erect. 
The Cassegrain telescope differs from the Grego- 
rian only in the substitution of a con- | 
vex hyperbolic mirror for a concave 
elliptical mirror as the small speculum. 
This form has two distinct advantages: (1) if spheri- 
cal mirrors are employed their aberrations have a 
tendency to correct each other; (2) the instrument 
is shorter than the Gregorian, cxteris paribus, by 
twice the focal length of the small mirror. Fewer 
telescopes have been made of this than perhaps 
of any other form of reflector; but in compara- 
tively recent years the Cassegrain has acquired 
importance from the fact of its adoption for the great 
Melbourne telescope. The magnifying power is computed 


magnifying power of the telescope is where F and 


Cassegrain 
telescope. 
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by the same formula as in the case of the Gregorian 
telescope. $ 

The Newtonian telescope is represented in Fig. 13. AA is 

a concave mirror whose axis is aa. Parallel 

Newtonian. rays falling on AA converge on the plane 

mirror BB, and are thence reflected at right 

angles to the axis, forming an image in the focus of the 


Fic. 13.—Newtonian telescope. 


eye-piece E. The surface of the large mirror should be a 
paraboloid of revolution, that of the small mirror a true 
optical plane. The magnifying power is=—Je. This 
form is employed in the construction of most modern 
reflecting telescopes. A glass prism of total reflection is 
sometimes substituted for the plane mirror. 
The Herschelian or front view reflector is represented 
in Fig. 14. AA is a concave parabolic mirror, 
Herschelian whose axis ac is inclined to the axis of the tube 
ab so that the image of an object in the focus of 
the mirror may be viewed by an eye-piece at E, the angle 
bac being equal to the angle cak. This form was adopted 
by the elder Herschel to avoid the loss of light from 


Fic. 14.—Herschelian reflector. 


reflection in the small mirror of the Newtonian telescope. 
It has several disadvantages. (1) The upper part of the 
observer’s head must necessarily obstruct some of the rays 
which would otherwise fall on the large mirror; but when a 
telescope of very large aperture is employed the loss of 
light thus occasioned is comparatively insignificant. More- 
over, disturbance of the air in front of the telescope is 
created by heat from the observer’s head and body, and 
this is fatal to the best definition. To avoid the latter 
drawback Sir John Herschel ( Eney. Brit., 8th ed., art. 
“Telescope,” vol. xxi. p. 128) suggested the employment of 
a small right-angled prism of total reflection placed close to 
the eye-lens of the eye-piece, to permit the observer to 
view the image by looking in a direction at right angles to 
the eye-piece, and therefore at right angles to the tube. 
(2) In consequence of the tilting of the mirror aberration 
is created, and this increases rapidly with increased tilting. 
The construction is thus limited to telescopes in which the 
proportion of aperture to focal length is not too great. In 
Herschel’s 40-feet telescope the proportion was 1 to 10, and 
the construction would hardly be applicable to modern 
telescopes, in which the proportion often rises to 1 to 5 
or 6. Yet, when exceedingly faint objects have to be 
observed, this form of telescope has great advantages. 
Hersche! found that some objects which he discovered with 
such an instrument could not even be seen with the same 
telescope when used in the Newtonian form. The front 
view telescope, however, has hardly been at all employed 
except by the Herschels. But at the same time none but 
the Herschels have swept the whole sky for the discovery 
of faint nebule; and probably no other astronomers have 
worked for so many hours on end for so many nights as 
they did, and they emphasize the easy position of the 
observer in using this form of instrument. 


Construction of Object-Glasses. 
The first point is the selection of glass disks of suitable 
quality. The requisites are (1) general transparency and 
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freedom from mechanical defects, such as specks, air-bub- 
bles, ete.; (2) homogeneity; (3) freedom from 


internal strain. The disk being roughly pol- Toating 
ished on the sides, faults of the first class are Fp J 


easily detected by inspection. In order tosecure 
the maximum of light grasp for aperture it is desirable 
that the glass should be as colorless as possible; if the 
roughly polished disk is laid upon white paper the amount 
of discoloration can be readily estimated by comparing the 
color of the sheet as seen directly with that seen through 
the glass. Fraunhofer’s glass was far from colorless. Dol- 
lond’s more colored still; and we have shown that, for 
purposes when extreme light grasp is not an object, the 
less transparency of such glass to the blue rays of the 
spectrum affords advantages for a better correction of the 
chromatic aberration of rays in the brighter part of the 
spectrum. The amount of light excluded by specks, air- 
bubbles, or even scratches is quite insignificant; but these 
blemishes create diffraction phenomena and scattered light 
in the field, which are very injurious to the performance of 
the instrument, especially when faint objects are searched 
for in the neighborhood of brighter ones. It is essential 
for a telescope lens that the glass should be perfectly homo- 
geneous; that is, the refractive index must be identical for 
every part of the disk. This can be tested with extreme 
delicacy by grinding the disk into the form of a lens and 
testing it by Téppler’s method,! described under Oprics 
(vol. xvii. p. 828). If the disk is intended for a concave 
lens and is already so thin that it becomes undesirable to 
make it thinner at the edges by converting it, in the first 
place, into a convex lens, it may be tested by placing one 
of its surfaces in contact with and at right angles to the 
axis of a crown Jens of known perfection, and testing the 
combination by Téppler’s method. If a glass disk is not 
properly annealed—that is, if it has been too - 
quickly cooled, so that the outer shell has aaneed- 
hardened before the inner portion—the finally AG 
solidified mass must be in a state of tension, like 
that of “Rupert’s drops.” Unless cooled very 
gradually an optical disk would fly to pieces, but 
avery much smaller defect in the annealing pro- 
cess would be fatal for refined optical purposes. 
Changes of temperature would Vere: changes 
of curvature, and the lens would also change its 
form when successive portions of the strained 
outer shell were removed in the Prey of grind- 
ing and polishing. Fortunately defects in anneal- 
ing are very easily detected by means of the 
polariscope. The polished disk is placed in light 
reflected from a polarizing surface, such as a sheet 
of glass blackened at the back, and examined with 
a Nicol's prism asan analyzer. If the bright rings 
and black cross (see LIGHT, vol. xiv. p. 617) are visible, the 
disk is unfit for use; but, since few disks are so perfectl 
annealed as not to show a trace of the black cross, suc 
as show it in no marked degree may be safely employed. 
Perfect annealing has now become the most difficult por- 
tion of the art of making optical glass, and large disks 
(more particularly of crown glass) are rejected by the opti- — 
cian more frequently for defects in annealing than for any 
other cause. 

Thedisks having been selected, their refractive and disper- 
sive powers determined, and the radii of curvaturecomputed, 
it remains toconvert the disks into lenses with surfaces of 
the required curvature, and to complete the object-glass. 
The work consists of five distinct operations—(1) rough 
grinding by a revolving tool supplied with sand and water ; 
(2) fine grinding with emery; (3) polishing with oxide of 
iron, rouge, or putty powder, the grinder being faced with 
fine cloth, satin, paper, or—best of all—piteh ; (4) centring ; 
(5) figuring and testing. These processes are essentially of 
a technical character, and can only be familiar to those who 
practice the art. The details would be out of place here, 
but are well described in a lecture delivered by Sir How- 


ard Grubb at the Royal Institution, 6th April, 1886, and 
printed in Nature, 27th May, 1886. , 
Construction of Specula. ~~ 


The composition of metallic specula in the present day . 
differs very little from that used by Sir Isaac 
Newton. Many different alloys have been sug- bases «ee 
gested, some including silver, nicke?, zine, or specula. 
arsenic; but that which has practically been ara 
found best is an alloy of four equivalents of copper to 
of tin, or the following proportions by babe. wet C 
tin 117.8. Such speculum metal is exceeding 
brittle, takes a fine white polish, and when p 
damp has little liability to tarnish. The pro 


1 Pogg. Annal., exxxi., 1 
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and annealing, in the case of the specula of the great Mel- 
bourne telescope, was admirably described by Dr. Robinson 
in Phil. Trans., 1869, vol. clix. p. 135. 


tools precisely similar to those employed in the construc- 
tion of lenses. The reflecting surface is first ground toa 
spherical form, the parabolic figure being given in the final 
process by regulating the size of the pitch squares and the 
stroke of the polishing machine. The process of testing is 
identical with that of an object-glass. 

Soon after Liebig’s discovery of a process for depositing a 
film of pure metallic silver upon glass from a salt of silver in 
solution, Steinheil (Gaz. Univ. d’ Augsburg, 24th March, 1856), 
and later, independently, Foucault (Comptes Rendus, vol. 
xliy., February, 1857), proposed to employ glass for the 
specula of telescopes, the reflecting surface of the glass spec- 
ulum to be covered with silver by Liebig’s process. These 
silver-on-glass specula are now the rivals of the achromatic 
telescope, and it is not probable that many telescopes with 
metal specula will be made in the future. The best specu- 
lum metal and the greatest care are no guarantee of free- 
dom from tarnish, and, if such a mirror is much exposed, 
as it must be in the hands of an attive observer, frequent 
repolishing will be necessary. This involves refiguring, 
which is the most delicate and costly process of all. Every 
time, therefore, that a speculum is repolished, the future 


quality of the instrument is at stake; its focal length will | 


probably be altered, and thus the value of the constants of 
the micrometer also have to be redetermined. Partly for 
these reasons the reflecting telescope with metallic mirror 
has never been a favorite with the professional astronomer, 
and has found little employment out of England. In Eng- 
land, in the hands of the Herschels, Rosse, Lassell, and De la 
Rue it has done splendid service, but in all these cases the 
astronomer and the instrument-maker were one.! The sil- 
ver-on-glass mirror has the enormous advantage that it can 
be resilvered with little trouble, at small expense, and with- 
out danger of changing the figure. Its chief work has been 
done in the hands of Draper and Common, who were the en- 
gineers, if not the actual constructors, of their own instru- 
ments. Glass is lighter, stiffer, less costly, and easier to 
work than speculum metal. The silvered mirrors have also 
some advantage in light grasp over those of speculum metal, 
though, aperture for aperture, the former are inferior to the 
modern object-glass. Comparisons of light grasp derived 
from small, fresh, carefully silvered surfaces are sometimes 
given which lead to illusory results, and from such experi- 
ments Foucault claimed superiority for the silvered specu- 
lum over tlie object-glass, But the present writer has found 
from experience and careful comparison that a silvered 
mirror of 12-inches aperture mounted as a Newtonian tele- 
scope (with asilvered plane for the small mirror), when the 
surfaces are in fair average condition, is equal in light grasp 
to a first-rate refractor of 10-inches aperture, or area for area 
as 2:3. This ratio will become more equal for larger sizes 
on account of the additional thickness of larger object- 
glasses and the consequent additional absorption of light in 
transmission. 


Mounting of Telescopes, 


The proper mounting of a telescope is hardly of less im- 
portance than its optical perfection. Freedom 
eee of from tremor, ease and delicacy of movement, 
oe facility of directing the instrument to any de- 
sired point in the heavens, are the primary qualifications. 
Our limits forbid an historical account of the earlier en- 
_deavors to fulfil these ends by means of motions in altitude 
and azimuth, nor can we do more than refer to mountings 
such as those employed by the Herschels, or those designed 
by Lord Rosse to overcome the engineering difficulties of 
mounting his huge telescope of 6 feet aperture. Both are 
abundantly illustrated in most popular works on astronomy, 
and it seems sufficient to refer the reader to the original 
descriptions? 
We pass, therefore, directly to the equatorial telescope, 
Equatorial. the instrument par excellence of the modern ex- 
tra-meridian astronomer, and relegate to the 
article TRANSIT CIRCLE (q.v.) adescription of those mount- 
ings in which the telescope is simply a refined substitute 
for the sights or pinules of the old astronomers. The equa- 


1 ie prize of 2500 francs offered by the Academie des Sciences 
of France for a satisfactory method of silvering mirrors was 
awarded to M.Lenoir. His process was to silver the a by means 
of tartaric acid and ammoniacal silver nitrate and then expose 
it to a weak solution of double cyanide of mercury and potas- 
sium. Then fine zine-dust is powdered over the surface to reduce 
ksilver of the cy e and thus form a brilliant silver 

on 


‘on the —Am. Ep, 
Mi Trane 1795, bon Ixxxy, p. 347; Rosse, Phil. 
1840, p. 503, and 1861, p. 681. 
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torial in its simplest form consists of an axis parallel to the 


| earth’s axis, called the “ polar axis;” a second axis, at right 
' Shaping, polishing, | 
and figuring of specula are accomplished by methods and | 


angles to this, called the “ declination axis”; and a tele- 
scope fixed at right angles to the latter. In Fig. 15 AA is 


Fia, 15.—Equatorial telescope. 


the polar axis; the telescope is attached to the end of the 
declination axis; the latter rotates in bearings attached to 
the polar axis, and concealed by the telescope itself. The 
telescope is counterpoised by a weight attached to the op- 
posite end of the declination axis, The lower pivot of the 
polar axis rests on a cup bearing at C, the upper pivot upon 
a strong metal casting MM, attached toastone pierS. A 
vertical plane passing through AA is therefore in the me- 
ridian, and, when the declination axis is horizontal, the 
telescope moves in the plane of the meridian by rotation on 
the declination axis only. Thus, if a graduated circle BB 
is attached to the declination axis, together with the neces- 
sary microscopes or verniers V, V for reading it (see 
TRANSIT CIRCLE), so arranged that when the telescope is 
turned on the declination axis till itis parallel to AA the 
vernier reads 0° or 90°, and when at right angles to AA 90° 
or 0°, then we can employ the readings of this circle to 
measure the polar distance or declination of any star seen 
in the telescope, and these readings will also be true (apart 
from the effects of atmospheric refraction) if we rotate the 
instrument through any angle on the axis AA. Thus one 
important attribute of an equatorially mounted telescope is 
that, if it is directed to any fixed star, it will follow the 
diurnal motion of that star from rising to setting by rota- 
tion of the polar axis only. If we further attach to the 
polar axis a graduated circle DD, called the “ hour circle,” 
of which the microscope or vernier R reads 04 when the 
declination axis is horizontal, we can obviously read off the 
hour angle from the meridian of any star to which the tele- 
scope may be directed at the instant of observation. Ifthe 
local sidereal time of the observation is known, the right 
ascension of the star becomes known by adding the observed 
hour angle to the sidereal time if the star is west of the 
meridian, or subtracting it ifeast of the meridian. Since 
the equatorial is unsuitable for such observations when 
great accuracy is required (see TRANSIT CrRcLE), the decli- 
nation and hour circles of an equatorial are employed not 
for determination of the right ascensions and declinations 
of celestial objects, but for directing the telescope with ease 
and certainty to any object situated in a known position, 
and which may or may not be visible to the unaided eye, or 
to define approximately the position of an unknown object. 
Further, by causing the hour eirele, and with it the polar 
axis, to rotate by clockwork or some other mechanical con- 
trivance at the same angular velocity as the earth on its 
axis, but in the opposite direction, the telescope will auto- 
matically follow a star from rising to setting. 

Equatorial mountings may be divided into five types. 
(A) The pivots or bearings of the polar axis are 
placed at its extremities. The declination axis 
rests on bearings attached to opposite sides of 
the polar axis. The telescope is attached to one end of the 
declination axis, and counterpoised by a weight at the other 
end, asin Fig. 15. (B) The polar axis is supported as in 
type A; the telescope is placed between the bearings of the 
declination axis and is mounted symmetrically with respect 
to the polar axis; no counterpoise is therefore requisite. 
(C) The declination axis is mounted on the prolongation 
of the upper pivot of the polar axis; the telescope is placed 
at one end of the declination axis and counterpoised by a 
weight at the other end. (D) The declination axis is 
mounted on a forked piece or other similar contrivance at- 
tached to a prolongation of the upper pivot of the polar 
axis; the telescope is mounted between the pivots of the 
declination axis. (E) The eye-piece of the telescope is 
placed in the upper pivot of the polar axis; a portion or 
the whole of the axis of the telescope tube coincides with 
the polar axis. Mountings of t Aand B—that is, with 
along polar axis supported at both ends—are often called 


Types of 
equatorials. 
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the “English mounting,” and types C and D, in which | partly spherical on its lower side, bearing in a correspond- 


the declination axis is placed on the extension of the 


ingly shaped annulus, formed to receive it in the cast-iron 


upper pivot of the polar axis, are called the “German! block which is attached to the pier. This arrangement en- 


mounting,” from the first employment of type C 
by Fraunhofer. A description of some of the best 
examples of each type will illustrate their relative 
advantages or peculiarities. 

Fig. 15 may be taken as a practical example of 
the earlier equatorials as made by 
Troughton in England and afterwards 
by Gambey for various Continental 
observatories. In the Phil. Trans. for 1824 (part 
3, pp. 1-412) will be found a description by Sir 
John Herschel and Sir James South of the equa- 
torial telescope which they employed in their 
measurements of double stars. The polar axis 
was similar in shape to that of Fig. 15 and was 
composed of sheets of tinned iron. In Smyth’s 
celebrated Bedford telescope the polar axis was of 


Type A. 


mahogany. Probably the best example of this 

type of mounting applied to a refractor 
et Meh is that made by the elder Cooke of 
telescope. York for Mr. Fletcher of Tarnbank ; 


the polar axis is of cast iron and the 
mounting very satisfactory and convenient, but un- 
fortunately no detailed description has been pub- 
lished, In recent 


years no note- 
worthy _refrac- 
tors have been 


mounted on this 
plan; but type A 
has been chosen 
by Grubb for the 
great Melbourne 
reflector, with 
marked inge- 
nuity of adapta- 
tion to the pecu- 
liar requirements 
of the case. Fig. 
16 shows the 
whole instrument 
ona small scale, 
and Fig. 17 repre- 
sents part of it on a larger scale, the upper part of the 
tube and polar axis being omitted. The figures show the 
telescope directed to the pole, the hour circle being set 6% 
from the meridian. The polar axis consists of a hollow 
cone C (Fig. 17) of cast-iron bolted to a hollow cast-iron 
cube H, to the lower side of which is attached a short 
steel axis carrying the driving sector EF and the hour 
circle R, and terminating in the lower pivot of the polar 
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Fic. 16.—Melbourne reflector. 
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Fig. 17.—Section of Melbourne reflector. 


ables the bell-metal cushion to take its own position when 
the direction of the polar axis is slightly changed in process 
of adjustment. The pressure of the pivot on its bearings, 
in the direction at right angles to the polar axis, is 
relieved by the sector A, which is forced up by the 
screw d acting through lamine of steel springs. The end 
pressure of @ upon its bearings is relieved by a weight. 
The friction of the upper pivot is relieved by a sector 


Fia. 18,—Greenwich equatorial, 


axis. This pivot a is terminated by a piece of chilled cast 
iron polished flat on its lower face. which face revolves in 
contact with a piece of bell metal, flat on its upper and 


although the moving part of the tel: 
0 tb, it can be turned with a pressure of 


* 
» 


oy 


way 
18,17 


‘ 
ptessed up against it by the action of two weights. wee 
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at a radius of 20 feet. 


The driving sector EF is 5 feet in) model of the original polar axis. 
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The model was prepared 


radius; its circular rim is accurately toothed to fit a square | to illustrate the manner in which the new telescope is to be 


threaded endless screw E, which is turned by the driving 
clock. A toothed wheel attached to H and acted on bya 
pinion connected with a hand-wheel affords an easy means 
of setting the instrument in hour angle, or moving the tele- 
scope quickly in right ascension. The telescope is clamped 
by iron bands to the strong cast-iron cradle, which is cast 
with and forms one extremity of the declination axis. The 
counterpoise U is attached to the other extremity. There 
is an elegant arrangement for diminishing the friction of 


the declination axis, which our limits do not permit us to | 


describe, and the means for clamping and giving slow motion 
in declination do not require special notice. The reader is 
referred for a fuller description to Phil. Trans., 1869, pp. 
127-161. The telescope is of the Cassegrain form, the mir- 
ror having a 4-feet aperture and 30}-feet focal length. 

The best existing examples of type Bare Airy’s equatorial 
at Greenwhich, the equatorial at Liverpool 
(also designed by Airy), and the photographic 
equatorial recently erected at the Paris observ- 
atory. The polar axis of the Greenwich equatorial consists 
of six iron tubes arranged so as to form two 
triangular braced beams connected by very 
strong elliptical wheels of cast iron, which carry 
the upper and lower pivots of the polar axis. These tubes 


Type B. 


Greenwich 
equatorial. 


are shown in section at the points T, Fig. 18, which repre- | 


sents a section through the declination axis in the plane of 
the equator when the telescope is directed to a star at the 
equator (for the general arrangement of the mounting, see 
Fig.19). The driving circle is 6 feet in diameter, and turns 
freely on the lower pivot of the polar axis, under the action 
of the driving clock. The hour circle is graduated on the 
driving circle, and may be set to show sidereal time during 


Fie. 19.—Grubb's telescope for Greenwich. 


the whole of a night’s work ; thus the observer, in order to 
direct the instrument on a particular object, has only to set 
an index connected with the polar axis to the star’s right 
ascension upon the hour circle, without the trouble of com- 
puting the hour angle at the instant of observation. This 
convenient arrangement was first introduced by Airy. The 
whole mounting is very massive, but very inconvenient to 
use when a great many different objects have to be examined 
on the same night; but on account of its freedom from 
tremor and the excellence of its driving clock it should be 
very suitable for prolonged study of a single object or for 
long photographic exposures.! Quite recently Sir Howard 

Grubb has signed a contract to make a telescope 


_ New of 28-inches aperture and 28-feet focal length,? | 
q —” which is to be substituted for the present tele- 


scope by Merz & Son of 12-inches aperture and 
18-feet focus. Fig. 19 is engraved from a photograph of the 


1 See the detailed account in Greenwich Observations, 1868. 
This object-glass will have the shortest proportional focal 
of any yet constructed of aperture exceeding 16 inches, 


Vou. XXIII.—1169 
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mounted, and we are indebted for the picture to the kind- 
ness of Mr. Christie, astronomer royal. The object-glass 
will be actually outside the dome when the telescope is 
pointed near the zenith or near the horizon. The dew- 
cap, not shown iw the model, will be always outside the 
dome, and it is not impossible that this arrangement may 
be favorable to good definition, except in case of high wind. 
When the telescope is not in use the dew-cap slides back- 
wards on four rails parallel to the axis of the telescope, and 
the whole is housed in the position shown in Fig. 19. The 
spectroscope is used at right angles to the telescope tube, a 
right-angled prism of total reflection being interposed in 
the converging cone of rays near the focus. This prism 
can be turned 180° and an eye-piece inserted on the opposite 
side from the spectroscope for observations near the zenith 
or horizon, otherwise the eye end would be too near the 
floor or northern pier.’ 

A figure of the new photographic telescope erected at the 
Paris observatory may be seen in Nature, 13th 
May, 1886. The object-glass is by MM. Paul ginny 
and Prosper Henry, the mounting by M. Gau- a aecna 
tier. Here Airy’s braced tubes are replaced by ; 
hollow metal beams of triangular shape (as for the Liver- 
pool equatorial). The hour circle has two toothed circles 
cut upon it, one acted upon by a screw attached to the pier 
and driven by the clock, the other by a second screw at- 
tached to the polar axis, which can be turned very slowly 
by a handle in the observer’s hand. Thus a very slow 
movement can be given to the telescope in right ascension, 
independently of the clock. Slow motion in declination 
can be communicated by a screw acting ona long arm, 
which can be clamped at pleasure to the polar axis by a 
convenient handle. An oblong metallic box, 
fitted with pivots, whose bearings are attached 
tothe triangular beams, forms the tube for two 
parallel telescopes; these are separated through- 
out their length by a metallic diaphragm. The 
chromatic aberration of the object-glass of one 
of these telescopes is corrected for photographic 
rays, and the image formed by it is received on 
a highly sensitive photographic plate. The other 
telescope is corrected for visual rays and its 
image is formed on the plane of the spider lines 
of a filar micrometer. The peculiar form of the 
tube is eminently suited for rigid preservation 
of the relative parallelism of the axes of the two 
telescopes, so that, if a certain selected star is 
retained in bisection by two intersecting wires 
in the micrometer, by means of the driving clock, 
aided by small corrections given by the observer 
in right ascension and declination (required on 
account of irregularity in the clock movement, 
error in astronomical adjustment of the polar 
axis, or changes in the star’s apparent place pro- 
duced by refraction), the image of a star will 
continue on the same spot of the photographic 
plate during the whole time of exposure. Ex- 
quisite photographs of star clusters, double stars, 
the moon, and planets have been obtained by 
MM. Henry, and they are the most eloquent 
testimony to the optical perfection of the object- 
glass and the efficiency of the mounting. They 
o _ show also that we are entering upon a new era in 
WM practical astronomy, in which photography is des- 

tined to play a leading part. The Henry photo- 

graphic object-glass is of 13.4 inches aperture and only 10 
apertures in focal length. The “guiding telescope” is of 
94-inches aperture and nearly 12-feet focus. The photo- 
graphic object-glass, notwithstanding its small proportional 
focal length, covers a field of 24° in diameter with perfect 
precision, 

Many more telescopes have been made of type C than of 
any other, and it is now almost exclusively em- 
ployed for the mounting of modern refractors. Type C. 
Its essential features are (1) a comparatively 
short polar axis and (2) a cross-head attached to the exten- 
sion of the upper pivot of the polar axis, to 
carry the bearings of the declination axis. Fig. 
20 shows the Dorpat refractor, the chef d’euvre 


Dorpat 
refractor. 


The following table gives the focal length in apertures of the 


| largest existing refractors : 


Vienna telescope (Grubb) 27-in.aperture,focal length 15.5 apertures 
Washington “ Clark) 26 a < 15.0 
Pulkowa “ (Clark 30 18.0 

8 These inconvenient conditions are imposed by the dimensions 
of the existing dome and may lead to accidents in practice. 


“ “ “ 
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of Fraunhofer, and the first equatorial of any importance , of Struve results were obtained by it which in com- 


that was provided with clockwork. 
B the hour circle graduated on the face and read by 
the vernier V. 


Fic. 20.—Dorpat refractor. 


endless screw S, that gears in the toothed edge of the cir- 
cle B. D is the cross-head supporting at its extremities the 
bearings of the declination axis. The wooden telescope 
tube. rests in a strong cradle FF of cast brass, which is 
screwed to a flange on oné end of the declination axis; the 
declination circle EE, which is attached to its opposite end, 
serves to clamp the instrument in declination to the arm 

H is a weight acting on a lever which presses the 
wheels k (one only seen in the figure) against the upper 
pivot of the polar axis in order to relieve the friction of 
that pivot on its bearing. The counterpoise W balances the 
tube about the polaraxis. M,M are counterpoise weights 
which act on levers m, m, whose fulera are universal joints 
at n attached to the cradle. These weights serve to coun- 
terpoise the longer end of the tube and to check its flexure. 
QQ is the finder, a small telescope whose axis is parallel to 
the great telescope ; having a low magnifying power and a 
large field of view, it serves to direct the large telescope 
to any object seen in the sky, which otherwise would be 
difficult to find in the comparatively limited field of 
the large telescope. The stand TTT is of oak. The 
instrument is described in detail by Struve (Beschrei- 
bung des auf der Sternwarte zu Dorpat befindlichen grossen 
Refractors von Fraunhofer, Dorpat, 1825, fol.). The in- 
strument was an enormous advance upon all previous 
telescopes for micrometric research. In the hands 


“were made much stronger in proportion to t! 


AA is the polar axis, | bined quality and quantity had never before been reached 
in micrometric research. 
C’ is the driving clock, which turns an | of Fraunhofer’s telescope became stereotyped for many 


Its success was such that the type 


years not only by his successors but throughout 
Germany. When twelve years afterwards Struve 
ordered the 15-inch refractor for the new observa- 
tory at Pulkowa, the only important change made 
by Fraunhofer’s successors was, at Struve’s sugges- 
tion, the substitution of a stone pier for the wooden 
stand in the original instrument. 

Both the Dorpat and the Pulkowa refractor are 
defective in rigidity, especially in right ascension. 
The declination circle is most inconvenient of 
access, and slow motion in declination can only be 
effected when the instrument is clamped by a 
long and inconvenient handle, so that practically 
clamping in declination was not employed. The slow 
motion in right ascension is defective. being accomplished 
in the Dorpat refractor by changing the rate of the clock, 
and in the Pulkowa refractor by a handle which when 
used affects very injuriously the rate of the clock for 
the time being. Struve’s skill as an observer was such that 
he used to complete the bisection on the fixed wire of the 
micrometer by a pressure of the finger on the side of the 
tube,—a method of proved efficiency in such hands, but 
plainly indicative of the want of rigidity in the instrament 
and of the deficiency of the slow motions (see MICROMETER, 
vol, xvi. p. 252). The driving circle is also much too small, 
so that a very slight mechanical freedom of the in- 
the teeth involves a large angular freedom of the 
in right ascension, whilst its position at the low: of a 
too weak polar axis tends to create instability in right as- 
cension from torsion of that axis, Strange to say, the 
wooden tube has till very recently retained its place in Ger- 
man mountings. } 

About 1840 a great advance was made in the right diree- 
tion by the Repsolds of Hamburg in the equa- ‘ 
torial mounting of the Oxford heliometer, _ 
The driving circle was greatly increased in h 
diameter, and placed at the upper end of the 
polar axis, and both the polar axis and the de 
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instrument they were destined to carry. (A figure of this 

instrument is given in the Oxford Observations 
Cooke's for 1850.) 
equatorial. 


began his career as the maker of equatorial 
telescopes, and gave a new character to the 
Fig. 21 represents a typical equatorial 


German mounting. 
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Fie. 22.—Grubb’s 27-inch refractor (Vienna). 


of his design. A strong cast-iron pillar is substituted for 
Fraunhofer’s stand. On the semi-cylindrical top of the 


Fic. 23.—Dr,. Engelmann’s 8-inch refractor. 


rests the cast-iron box AA, which contains at its 
and lower extremities the bearings of the polar axis. 
of connection with the pillar permits the inclina- 


About 1850 Thomas Cooke of York | 
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tion of the box to be changed for adjustment of the 
inclination of the polar axis. The strong cross-head C, 
supporting the bearings of the declination axis, is of cast- 
iron, bolted to a flange on the upper pivot of the polar axis. 
Fraunhofer’s cradle and wooden tube are abolished, and in 
their place is a cast-iron cylindrical tube D, flanged at both 


Fie, 24.—Dr, Engelmann ’s 8-inch refractor. 


ends and also at the point where it is bolted to a 
corresponding flange on the end of the declination 
axis, all three flanges being cast in one piece with 
the central tube; the rest of the tube consists of 
two slightly tapered brass cylinders bolted by strong 
flanges to the central tube D. The handle F clamps 
the arm H to the cross-head C at pleasure, and 
_slow motion in declination is communicated by the 
handles at E and G. Two circles at K and M are 
attached to the upper part of the polar axis, To one 
of these motion is communicated by the tangent 
screw at M (turned by the clock N) acting on teeth 
cut at the edge of the circle. The other is a gradu- 
ated hour circle read by two opposite microscopes, 
one of which is seen at P. The endless cord hanging 
down and holding a sliding ring at Q is employed 
to give slow motion in right ascension, in some 
instruments by moving the frame of the driving 
screw in the direction of the axis of the screw, in 
others by moving differential wheels which accel- 
erate or retard the velocity of rotation of the driving 
screw without affecting the rate of the clock. The 
declination circle RR is attached to the farther end 
of the declination axis and is inconvenient Of access. 
Cooke’s stand is admirable for its symmetry and sim- 
plicity of design, its just apportioning of strength, 
ane a general rigidity with suitability of means to 
ends. ; 
It is not a little curious that the obvious improv 
ment of transferring the declination circle as well as 
the declination clamp to the telescope end of the declination 
axis was so long delayed; we can ascribe the delay only to a 


desire to retain the declination circle as part of the counter- 
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which the declination axis was read from the eye end were 


the 15-inch by Grubb and the 6-inch by Cooke, made for the | 


observatory of Lord Crawford (then Lord Lindsay) at Dun 
Echt (Aberdeenshire) about 1873. The plan is now almost 
universally adopted. Telescopes of such dimensions can be 
conveniently directed to any object by the circles without 
the observer being under the necessity to climb a special 
ladder. But when much larger instruments are required 

the hour circle becomes inaccessible from the 


Great floor and means have to be devised for reading 
Vienna both circles from the eye end. This was first 
telescope. accomplished by Grubb in the great refractor 


of 27-inches aperture which he constructed for 

the Vienna observatory, represented in section in Fig. 22. 
The observer's eye is applied to the small telescope E, which 
(by means of prisms numbered 1, 2, 3, 4) views the vernier 
attached to the cross-head simultaneously with the hour 
circle attached to the upper end of the polar axis. Light 
to illuminate the vernier and circle is thrown from the 
lamp L upon prism 4 by the prisms 6and 5. Prism 1 is in 
the axis of the declination circle and always reflects rays 
along that axis, whatever the position of the telescope may 
be, whilst the prisms 2, 3, 4,5, and 6 are attached te the 
cross-head and therefore preserve their relative positions 
to each other. Through the eye-piece of the bent! tele- 
scope E’ another hour circle attached to the lower end of 
the polar axis can be seen; thus an assistant is able to 
direct the telescope by a handle at H to any desired hour 
angle. A slight rotatory motion of the telescope E on its 
axis enables the vernier of the declination circle to be read 
through prism 1. The leading features of this fine instru- 
ment represent those of all Grubb’s large telescopes. The 
mode of relieving the friction of the declination axis is 
similar to that employed in the Melbourne telescope and in 
the account of the Vienna telescope published by Grubb. 
The end friction of the polar axis is relieved by a ring of 
conical rollers shown in section beside the principal figure. 
From this point we must condense further description 
into critical remarks on a few typical modern instruments. 
(1) Telescopes of Moderate Size for Micrometric Research 
only.—Fig. 23 shows the mounting of the 8-inch refractor, 
of 9-feet focal length, at the private observatory of Dr. 
Engelmann, Leipsic. The object-glass is by Messrs. Clark of 
Cambridge, Mass., the mounting by the Repsolds 


ie pa of Hamburg. The declination circle reads from 
equatorial, the eye end, and four handles for clamping and 


slow motion in right ascension and declination 
are situated near the observer’s hands. The tube is of 
sheet steel, light, stiff, and free from tremor. The eye end 
carries the micrometer with an illuminating apparatus 
similar to that previously described under MIcROMETER, 
vol. xvi. p. 258 sq., Figs. 16, 17, 20, and 21. The lamp near 
the eye end illuminates the field or the wires at pleasure, 
as wellas the position circle of the micrometer and the 
declination circle; a separate lamp illuminates the hour 
circle, An excellent feature (see Fig. 24) is the short dis- 
tance between the eye-piece and the declination axis, so 
that the observer has to follow the eye end in a compara- 
tively small circle; another good point is the flattening of 
the cast-iron centre-piece of the tube so that the flange of 
the declination axis is attached as near to the axis of the 
telescope tube as is consistent with free passage of the cone 
of rays from the object-glass. For purposes of micrometric 
research with the ordinary micrometer this instrument is 
the most elegant, satisfactory, and useful that we know, as 
was shown by the exceedingly accurate observations of the 
minor planets Victoria and Sappho for solar parallax, by 
Galle’s method (see PARALLAX, vol. xviii. p. 254), made 
by Dr. Engelmann in 1882. The substitution of small in- 
candescent electric lamps for the oil lamps would be an 
improvement. 
(2) Telescopes of Moderate Size for General Purposes.—The 
modern equatorial should for general purposes 


Grubb’s r 
small be capable of carrying spectroscopes of con- 
equatorial, siderable weight, so that the strength of the 


axis and the rigidity of the instrument gen- 
erally have to be considerably increased. Grubb has real- 
ized our ideas of what such an instrument should be in 
an equatorial of 6-inches aperture which he has recently 
made for the royal observatory at the Cape of Good Hope. 
The principal features are its great strength and rigidity, 
with special precautions to ensure preservation of the in- 
strumental declination. The observations of Victoria and 
Sappho in 1882 revealed the great deficiency of most modern 
equatorials in this respect. That is to say, ifastar near 
the meridian is first made to run along the measuring web 


1 In the bent telescope refracting prisms are employed at the 
corners to change the direction of the rays. 


We believe that the first important equatorials in | 
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of the micrometer, the clockwork then set in action, and 
the star brought back to the centre of the field by the slow- 
motion handle in right ascension, it will be found that the 
perfection of the bisection is no longer preserved. Thus at 
most observatories the measures of difference of declination 
when the clockwork was employed were far inferior to 
those made with the telescope at rest. The reason seems 
to be that in most equatorials the lower pivot is cylindrical, 
and enters an ordinary cylindrical bearing which cannot 
be a perfect fit. Also the cross-head, telescope, counter- 
poise, etc., generally together overbalance the polar axis. 
about the upper bearing, so that the lower pivot presses. 
upwards in its bearing, and its rotation, under the action 
of the clock or slow motion coupled with the friction of 
the surfaces, gives rise to a small rolling freedom which 
creates the errors in question. In this telescope the lower 
pivot is of steel, made slightly conical, and carefully ground 
to fit a long conical bearing, in which it would work very 
tightly, or even jam, but for spring pressure brought to 
bear on its lower hardened flat end, which relieves the 
greater part of the thrust; and the polar axis is accurately 
balanced aboutits upper bearing by a weight at the lower 
end of the polar axis, so that the thrust is exactly in the 
axis of the cone. The upper pivot (4 inches in diameter) 
is also of steel, finished with the same care as that of a 
transit circle, so that the telescope rotates with the preci- 
sion of a meridian instrument. Unusual rigidity has also 
been given to the declination clamping arms, and the new 
slow motion in declination is by far the best yet contrived ; 
it isa recent invention of Grubb’s, and is described below 
in his own words. The eye end, suitable for heavy spec- 
troscopes, etc., is fitted to the butt end of the telescope by 
bayonet joints and tightening screws, so that it can be ex- 
changed for a micrometric eye end with almost as little 
trouble as the exchanging of an eye-piece. The illumina- 
tion of the circles and the micrometer is by electric incan- 
descent lamps. The instrument may be adjusted to any 
latitude and is probably the most practical and serviceable 
equatorial made. The subjoined description of the new 
slow motion in declination is taken from Proc. R. Dubl. Soc., 
1886, p. 107. ; 


“The slow motion arrangements usually used in equatorials are 
of either of two forms, viz., (4) an endless screw working into a 
sector or portion of a toothed circle of long radius, or (b) a screw 
applying or pushing directly against an arm, that arm being kept 
in contact with the screw by a spiral or some other form of spring 
having a considerable range of motion, The first (a) possesses 
the disadvantage that, however carefully made, it is impossible 
it is quite free from ‘loss’ or ‘back lash’; and a Hy se the 
position of the telescope is not perfectly determinate in declina- 
tion, which fault is inconvenient when delicate measures are 
required. Thesecond (b) has practically no ‘ back lash,’ as spring 


Fig. 25, 


fect contact with screw, but it has the dis- 
keeps the arm in perfe F oa! oe 


advantage that, whatever range of motion is required 

must be capable of working through the same 

quently the spring will be much stronger in actio 

of the range than the other, unless it be made vi 

in which case its action is uncertain and unpleasan 

these defects the author [Grubb] has dey the fol 

possesses the advantages of both: ABCD (rig 2 8 @ portio 

the arms attached to telescope, or cradle, on which is planted the 
block (6), forming the bearing of the screw, The nut (mn) is inthe 
form ofa ball working inasocket on the extremity of the clamp- 
arm EFG. Ashort stiffspring (8) is attached to this clamp-arm, 
bearing, not directly against any part of other arm, but against 
end ofasecond screw of same pitch as the main screw, the nut 


on 


of which (00) is toothed on edge, and works into a wheel of 


i on main screw. The pointof this second 
choretoree a Jie as much in one direction as the frame 
is carried in other, according as the milled head is turned ; 
conseapans the paint a4 belt yd does not sensibly 1 

sition with respec EFG. 
ae therefore be used, and the Bisadv. 


disappears.” 
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This form of slow motion could be applied with advantage 
to the right ascension also, and probably to the separation 
of the segments of heliometers. 

(3) Of large equatorials we name first the great refractor 

at Washington of 26-inches aperture and 324- 
Large _ feet focal length.1 The mounting appears to 
uatorials. ick morthy of the well-k rcallende of 

ashington De unworthy oO the we cnown excellence o 
telescope. the object-glass. To illuminate the microme- 

ter an assistant is required to hold a lamp in 
his hand. No convenient means are provided for illumi- 
nating the declination axis; and in order to point the tele- 
scope in declination the following elaborate process has to 
be performed : 

“The instrument is brought into the meridian and set by the 
observer within a degree by means of coarse divisions painted 
on the edge of the declination cirele. These divisions are ren- 
dered visible by lighting one or two of the gas burners of the 
dome, and viewed = the astronomer with an opera-glass. Then 
an assistant mounts by a ladder to a high platform and holds 
a gas lamp near the vernier, and the fine setting is accomplished 
a the observer seated in the observing chair, the declination 
cla 


—ra and slow-motion screw being convenient to his hand.”— 
¢ 


The polar and declination axes are of steel, only 7 inches 
in diameter at the thickest point, and the driving arc, 
which is far too small, is placed at the lower end of this 
slender axis. There must thus be considerable liability to 
tremor in right ascension. However well the instrument 
may act in specially practiced hands with an excellent 
Clark’s micrometer (art. MICROMETER, vol. xvi. p. 254), 
the instrument must be considered wanting in the rigidity 
and convenience which a modern equatorial should possess. 
In his official report on the instruments of European obser- 
yatories Newcomb defends the want of solidity and con- 
venience of this instrument as compared with the Vienna 
telescope, because its smaller axes (notwithstanding Grubb’s 
anti-friction arrangements) permit it to turn more easily 
and the mounting to be of far simpler design. But at the 
time of Newcomb’s visit the Vienna telescope had not been 
brought into work, and cannot have been in proper work- 
ing order if the motion in declination was so stiff as he 
describes it; at least when the present writer tested the in- 
strument in Dublin that motion was surprisingly easy. 


ington Observations, 1874, Appendix L., p. 33). 


Fie. 26.—Pulkowa refractor. 
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centre to its extremities, and bolted by very powerful 
flanges to a strong short cast-iron central tube, in which, 
as in Dr. “—Englemann’s telescope (Fig. 23), the attach- 
ment to the flange of the declination axis is placed as 
close as it can be to the axis of the tube without inter- 
fering with rays converging from the object-glass to any 
point in the field of view. A new featurein this instrument 
is the platform at the lower end of the polar axis, where an 
assistant can view the hourcircle by one eye-piece and the 
declination circle by another (looking up the perforated 
polar axis), and where he can also set the telescope to any 
hour angle by one wheel, or to any declination by a second, 
with the greatest ease. The observer at the eye end can also 
read off the hourand declination circles and communicate 
quick or slow motions to the telescope both in right ascen- 
sion and declination by conveniently placed handles. The 
eye end presents an appearance too complicated to be figured 
here ; it has a micrometer and its illumination for the posi- 
tion circle, a micrometer head, and a bright or dark field,? 
clamps in right ascension and declination and quick and 
slow motion in the same, a finder, microscopes for reading 
the hour and declination circles, an illuminated dial show- 
ing sidereal time and driven by a galvanic current from 
the sidereal clock, and counter weights which can be re- 
moved when a spectroscope or other heavy appliance is 
added. All these, although making up an apparently com- 
plicated apparatus, are conveniently arranged and are all 
necessary for the quick and easy working of so large an in- 
strument. We have the authority of Otto Struve for stating 
that in practice they are all that can be desired. There is 
inthis instrument a remarkably elegant method of reliey- 
ing the friction of the polar axis. Let AA (Fig. 27) bea 
section of the polar axis; it is then easy to adjust the 
weight P of the circles, etc., attached to its lower end so 
that the centre of gravity X of the whole moving parts of 
the instrument shall be in the vertical (VV) of a line pass- 
ing through the apex of the hollowed flange pq at g, which 
flange forms part of the polar axis. If now a wheel W is 
forced up against q with a pressure equal to the weight of 
the moving part of the instrument, the whole weight of the 
moving part would rest upon W in unstable equilibrium ; 
or if a pressure R, less than W, is employed, we have the 
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Fie. 27. 


end friction on the lower bearing removed to an ex- 
tent = R sin ¢, and the friction on the bearings of 
the upper pivot removed to the extent of F cos ¢,— 
where ¢ is the latitude of the place. The wheel W 
is therefore mounted on a guiding rod, which is 
forced upwards by suitable levers and weights, and 
this relief of pressure is precisely proportional to the 
pressure on the respective bearings. The Repsolds 
find it unnecessary to relieve the friction of the de- 
clination axis. ; 
Fig. 28 shows the equatorial mounting which 
Grubb designed for the great object-glass of 36-inches 


The great Pulkowa refractor (Fig. 26) erected in 1885 is | aperture that Messrs, Clark have completed for the Lick 


of 30-inches aperture and 45-feet focal length. | 


Pulkowa The object-glass is by Clark, the mounting by 
refractor. the Repsolds. The tube is cylindrical, of riveted 
steel plate, graduated in thickness from the 


eeerined and figured in the Washington Observations, 1874, 


_of paper, by pressure of the finger, the re. 
| of Lavi 9 and fractions of a revolution of the head at each 
_ observation, the 
| another record after each observation. 


trustees, and which may be supposed to express Grubb’s 


2 There is also an elegant arrangement for printing on a ribbon 
ings of the number 


ribbon being automatically moved forward for 
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latest ideas as to the mounting for a very large telescope.! | 
The Repsolds have a large driving circle at the | 


Coke ted upper end of the polar axis, thus avoiding tor- 
for 3sinch lon of the polar axis at the expense of greatly | 
refractor. increased length of the cross-head. Grubb by 


employing a driving arc gets the telescope much 
closer to the polar axis with an increased radius for driving, 
and he makes the polar axis a very large hollow steel or 
cast-iron cylinder in which torsion is insensible. Both 
Grubb and the Repsolds seem to think that for the tube of 
the telescope all necessary rigidity can be attained with 
cylindrical tubes of riveted steel, the thickness of the suc- 
cessive sheets of which diminish from the centre-piece out- 
wards without making the extremities cone-shaped. 
In these very large telescopes the arrangements for giving 
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Fic. 28.—Grubb’s mounting for the Lick object-glass, 


access to the eye end and for following its diurnal motion 
have hitherto proved a source of difficulty. The travelling 
stages of the new Pulkowa telescope are the most man- 
ageable and practical that have yet been contrived, but even 
they leave much to be desired. For energetic work the 
standing position is best, provided that the eye-piece is_ 
situated at the precise height above the stage which is 
most convenient for the observer, and that the altitude of 
the observed object is not greater than 60°. For altitudes 
above 60° a small chair with a back, the top of which is 
stuffed for the head to rest upon, is the best seat, provided 
that the observer’s eye can be kept at the height of the 
eye-piece. Accordingly Grubb has suggested the following 
plan for the observatory at Mount Hamilton, California, 
which is to cover the Lick telescope. The whole floor, 70 
feet in diameter, is to be raised or lowered by water-power 
under control of the observer by means of electric keys, 
which act on a secondary piece of mechanism, that in turn 
works the valves and reversing gear of the water-engines.? 
Other water-engines, similarly connected with keys at the 
observer’s hands, rotate the dome and perform the quick 
motions in right ascension and declination. By this 
arrangement a large instrument can be worked with perfect 


1 [The first maker of achromatic lenses in America was Alvan 
Clark of Mass. (1804-1887.) : : 

He was in early life a portrait painter, About 1844 he began 
making small telescopes and inventing improvements so highly 
appreciated by astronomers, that, in company with his sons, he 
soon gained world-wide fame. 

Among the lenses famous not only for size, but accuracy, from 
the shop of Alvan Clark and Sons, are those for the Naval 
observatory at Washington and the University of Virginia, each 
26 inches in diameter; forthe Imperial observatory at St. Peters- 
burg, 30 inches ; and for the Lick observatory on Mount Hamil- 
ton, California, 36 inches in diameter for the clear aperture. 

This is the largest object-glass in the world, and will show the 
moon as it would “ig oS to the naked eye at about 200 miles 
from the earth.—Am. Ep. 

2(Theelevating floor is 614 feet in diameter, weighing 50,000 

unds,and ismoved upand down througha space of 16 feet. 

See Scientific American, March 17, 1888.) 

The Lick telescope constructed at a cost of $700,000, pursuant to 
abequest of James Lick, a native of Pennsylvania Rat long a 
resident of California, was first directed to the sky on the night of 
8d January, 1888, 

The donor died, October, 1876, aged 78 years, and his body was 
interred under the base of the great telescope.—Am. Ep. 

8 A woodeut showing these arrangements appeared in the 
Engineer, 9th July, 1886. | 
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facility and comfort. There is only one other plan, that of 
suspending the observer’s chair to the eye end, so that his 
eye is near the centre of motion of the chair. This is quite 
practicable for a 36-inch telescope, and one observer, with 
the necessary guiding keys at hand, could easily work a 
telescope and dome of the largest dimensions as quickly 
and with more ease than he could one of 10 or 12 inches 
aperture. Probably’a nervous astronomer would prefer a 
solid floor to work upon, as in Grubb’s proposal ; in the 
latter case the quickest working can only be accomplished 
by two persons, one seated on the platform at the foot of the 
polar axis and doing the rough setting in right ascension 
and declination, the other meanwhile adjusting the height 

of the floor and the azimuth of the dome opening. 
In very large equatorials there must be in existing 
methods considerable inconveni- 


v ence from the extended width of Sond ena 
the apparatus at the eye end. for using 
Were we called upon to design a _ large tele- 
great refractor we should abolish SCOpen: 


all such apparatus and provide the observer 
with a few conveniently placed small handles 
or keys for electrical connections, and we 
should perform all motions of the telescope 
whatsoever by electromotors. There is no 
form of energy so convenient for the astron- 
omer. It provides by incandescent lamps the 
most suitable light for his purpose, perfectly 
constant, giving off little heat, and unaffected 
by wind; and such a light can be placed where 
required without the aid of reflectors or any 
complicated apparatus, and its intensity can 
be regulated with ease and precision by chang- 
ing the resistance of the conductors. More- 
over the electromotors can be as powerful or 
as delicate as we please, and can be placed in 
the most convenient or suitable positions. 
The energy of a 5-horse-power steam-engine 
working for ten hours can be stored in aceu- 
mulators of no inconvenient dimensions ready 
for use as required during a whole week or 
even a month, and can be brought into action 
in force equivalent to several horse-power to 
raise or lower the floor or turn the dome, or to 
perform slow motions requiring no greater energy than that 
exercised by the finger and thumb, or to illuminate a lamp 
of 4 or + candle-power. There would be no limit to the 
rigidity which could be given to such a telescope, as great 
ease of motion would not have to be considered, and we 
should abolish all complicated anti-friction apparatus for the 
declination axis, retaining it only for the polar axis to save 
wear in the teeth of the driving are. Finally, instead of 
making the finder a short telescope attached to the eye end 
of the instrument, we should give it a focal length equal to 
that of the great object-glass, attaching the cell of its object- 
glass rigidly to the cell of the large object-glass and its eye 
end to the butt end of the main telescope, in order to secure 
the utmost rigidity in the relations of the axes of the two 
telescopes. Such a finder would correspond in efficiency 
to that of the Henry photographic telescope and would be 
available as a guiding telescope in photographic work, or 
for keeping a star exactly on the slit of a spectroscope. 

The first important instruments of type, D were Mr. 
Lassell’s reflectors, the largest of which, and Type D 
the last, is represented in Fig. 29. The polar “ 
axis is sufficiently rigid, but the long and compara- 
tively slender forks which earry the pivots of ; 
the central cradle are elements of instability, nal 
especially when the instrument is directed to s- 
an object of considerable hour angle. There is practical 
confession of this instability in the cross-bracing which 
connects the two forks, and which must be removed if the 
telescope is pointed to an object between the zenith and the 
elevated pole. 

The best example of type D is the reflecting telescope 6f 
36-inches aperture designed by Mr. A. A. Com- F 
mon, with which his exquisite photographs of Gaeoc 
nebule, etc., were made. The principal prelimi- js 
nary conditions which he laid down as necessary were the 
following:* (1) no tube properly so called, to avoid air-cur- 
rents in the tube; (2) no mass of metal either below or at 
the side of the line joining the large and small mirrors, to 
avoid currents from possible difference of tem be- 
tween the mass of metal and the surrounding air; (3) an 
equatorial mounting capable of direction to any part of the 
visible heavens and of continued observation past the 
meridian without reversal ; (4) an efficient means of su 
porting the mirror without flexure ; (5) driving clock; cit 


4 Manthly Notices R.A.S., Vol. XXXix, p. 884. 


TELESCOPE. 


cles to find or identify an object, and motions taken to eye | 
end ; (6) amounting which will give the greatest amount | 
Fig. 30 is | 


of steadiness with the least amount of friction. 
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of the T is bored to receive the declination axis; and, as 
‘the elbow puts the polar axis considerably out of balance, 
the T-shaped head is carried forward of the axial line about 
1} inches, so that the whole weight of the 
telescope above just restores the balance. Two 
heavy weights X, X counterpoise the eye end 
F with the four braced tubes T, T which 
support it. Bis the declination circle. It is 
impossible to describe this fine instrument 
adequately within our limits; we mention as 
specially worthy of study the method of sup- 
porting the mirror and the eminently in- 
genious and practical form of the observatory, 
and refer the reader to Common’s illustrated 
account of the instrument in Mem, R.A.S., vol. 
xlvi. pp. 173-182. 

There is also an admirable mounting of type 
D designed by Lord Rosse for his 


3-foot reflector at Birr Castle, de- Pome 
scribed by him in Phil. Trans., vol. cocina, 


elxxi. p. 153. The instrument is 
planned on the broad lines of Lassell’s tele- 
scope (Fig. 29), but the badly planned and weak 
fork of the latter is replaced by a thoroughly 


ATT 
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FG. 29.—Lassell’s reflector. 


a section of the instrument in the plane of the meridian. | 
DD is a cast-iron hollow cylinder, accurately bored out, 
attached to a strong base block. D2 isa cover bolted on the | 
bottom of this cylinder, in the centre of which is a taper- 
ing steel pin Ds, which enters a corresponding hole in the 
bottom of the polar axis E, and serves as the lower pivot 
of the polar axis. The cylindrical part of the polar axis is 


Fic. 30.—Common’s reflecting telescope. 

accurately turned to a diameter one-eighth of an inch less 
than the outer cylinder, and the otherwise severe friction 
on the pin Ds is relieved by filling in the space between D 
and E with mercury, so far as sufficient nearly to float the 
moving part of the telescope. The upper elbow- 
part of the polar axis Ey is flanged and bolted to the 
part. In the section at right angles to that exhibited 
30 this elbow-shaped part is T-shaped, and the cross 


“4 


rigid bent fork made of boiler plate a quarter 
of an inch thick, firmly riveted to angle iron 
of 24 X 2} X #; inch scantling along each 
angle, the whole, as we have proved by trial, 
being exceedingly rigid. It would be an im- 
provement to adopt Mr. Common’s plan of 
putting the declination axis a little out of the 
line of prolongation of the polar axis, and 
thus dispense with the counter-weight; and 
we should prefer hollow steel tubes with push 
and pull bracing rather than the angle iron 
rods and bracing which form the tube. 

In the Proceedings of the Royal Dublin 
Society (vol. ii. p. 362), Grubb de- 
scribes a “siderostatic telescope,” 
which forms a good elementary 
example of type E. In Fig. 31 TT is the tube 
of a telescope of 4-inches aperture, which is 
mounted to rotate about its axis, 


Type E. 


the latter forming the polar axis. eee 
MM is a plane mirror reflecting rays from a  gatic tele- 
star S to the object-glass, so that its image can scope. 


be viewed from the eye-piece at E. The star 
is retained in the field by the clock C. Stars of different 


Fra. 81.—Grubb’s siderostatie telescope. 


declination can be viewed by rotating the mirror on its 
axis G, and in different hour angles by rotating the tube 
upon its axis. The instrument in European latitudes 
cannot command a view of the heavens between the ele- 
vated pole and the zenith unless the distance OG is made 
exceedingly great; even then only a limited range beyond 
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the zenith is possible. The instrument is primarily in- 
tended for solar spectroscopy, and thus these drawbacks do 
not apply. The resulting advantage is that the observer 
may be in complete darkness and his observations are not 
interrupted by change of position. 


In Comptes Rendus for the year 1883, vol. xevi. pp. 735-741, | 


M. Loewy gives an account of an instrument 


> axel Bad 1 which he calls an “ equatorial coudé,” designed 
a ey ie gn (1) to attain greater stability and soto measure 


larger angles than is generally possible with 
the ordinary equatorial ; (2) to enable asingle astronomer to 
point the telescope and make observations in any part of the 
sky without changing his position ; (3) to abolish the usual 
expensive dome, and to substitute a covered shed on wheels 
(which can be run back at pleasure), leaving the telescope 
inthe open air, the observer alone being sheltered. These 
conditions are fulfilled in the manner shown in Fig.32. EP 
is the polar axis, rotating on bearings at E and P. The ob- 
ject-glass is at O, the eye-piece at E. There is a plane mirror 
at M, which reflects rays converging from the object-glass 
to the eye-piece at E. A second mirror N, placed at 45° to 
the optical axis of the object-glass, reflects rays from a star 
at the pole; but by rotating the box which contains this 
mirror on the axis of its supporting tube T a star of any 
declination can be observed, and by combining this motion 
with rotation of the polar axis the astronomer seated at E 
is able to view any object whatever in the visible heavens, 
except those situated between 105 and 125 hour angle. 
An hour circle attached to EP and a declination circle 
attached to the box containing the mirror N, both of 
which can be read or set from E, complete the essentials 
of the instrument. Its mechanical details present no great 
difficulty, and are most conveniently arranged. But we 
entertain grave doubts as to the practical value of the in- 
strument, not on mechanical, but on optical grounds. There 
must be a certain loss of light from two additional reflec- 
tions; but that could be tolerated for the sake of other 
advantages, provided that the mirrors could be made suffi- 
ciently perfect optical planes. A few years ago it was very 
difficult to obtain an optically perfect plane 6 inches in 
diameter, and having obtained it there remained the 
further difficulty of mounting it so that in all positions it 
should be free from flexure. By making the mirrors of 
silvered glass, one-fourth of their diameter in thickness, 


Fic. 32.—Loewy’s coudé equatorial. 
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MM. Henry have not only succeeded in mounting them with 
all necessary rigidity free from flexure, but have given them 
optically true plane surfaces, notwithstanding their large 
diameters, viz., 11 and 15.7 inches. The present writer 
tested the equatorial coudé on double stars at the Paris 
observatory in 1884, and his last doubts as to the practical 
value of the instrument were dispelled. He has never seen 
more perfect optical definition in any of the many telescopes 
he has employed, and certainly never measured a celestial 
object in such favorable conditions of physical comfort. 
The easy position of the observer, the convenient position 
of the handles for quick and slow motion, and the absolute 
rigidity of the mounting, leave little to be desired. In 
future instruments the object-glass will be placed outside 
the mirror N, so that both the silvered mirrors will be pro- 
tected from exposure to the outer air, and probably will 
retain the brilliancy of their surfaces for a long period, 


Adjustment of the Equatorial. 


Let us take the usual case, that of an equatorial of type 


C. (1) By means of an azimuth compass, or, better, by the 
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shadow of a plumb line at apparent noon, lay down a me- 
ridian line on the upper surface of the stone 

pier, or other foundation, previously built for Adjustment 
the instrument. (2) Employ this meridian — 
line to set up the instrument and with it the ' 
polar axis approximately in the azimuth of the meridian, 
which can be tested by stretching a wire through the cen- 
tres of the bearings of the polar axis, and dropping a plumb 
line from the extremities of the wire upon the meridian 
line. If this is carefully done when the azimuth adjust- 
ment is near the middle of its range all desirable accuracy 
in this preliminary desideratum will be secured. (3) Place 
the polar axis approximately at the altitude of the pole. 
This is very easily done for an instrument in which the 
polar axis is cylindrical or is encased in a box with an upper 
side parallel to that axis (as in Grubb’s or Cooke’s equato- 
rials). Prepare aright-angled triangle of wood of which the 
acute angles represent the latitude and co-latitude of the 
place. Lay the hypothenuse of this triangle upon the line 
of the instrument parallel to the polar axis (or the wire of 
operation 2) with the angle equal to the co-latitude next to 
the elevated pole, and change the inclination of the polar 
axis till a mason’s level placed on the side of the triangle 
opposite to the angle of the latitude shows the side in ques- 
tion to be horizontal, (4) Adjust the movable micrometer 
web to coincidence with the axis of the position circle by 
bisecting the image of a distant object and reading the 
number of revolutions or fractions of a revolution at two 
different readings of the position circle 180° apart. The 
mean of these two readings is the reading for coincidence 
with the axis of the position circle, Set the micrometer to 
this mean. (5) Adjust the polar axis more exactly to the 
required altitude as follows. Point the telescope to a well- 
known star not far from the equator and near the meridian, 
and turn the position circle so that the image of the star by 
the diurnal motion runs along the web. Read the declina- 
tion circle. Now reverse the telescope to the other side of 
the polar axis and bisect the same star again, and again 
read the declination circle. The mean of the two readings 
is the star’s instrumental apparent declination; the differ- 
ence of the two readings is twice the index error. To 
eliminate this latter it is only necessary to shift the vernier 
of the declination circle by the screws provided for the pur- 
pose, without unclamping in declination, till the circle 
reads the star’s instrumental apparent declination. This 
being done, select another star near the meridian and com- 
pute its apparent declination (allowing for refraction). Set 
the telescope to this computed reading and clamp in declina- 
tion; then cause an assistant to change the altitude of the 
polar axis (by the screw for the purpose) till the star is bi- 
sected by the micrometer wire. (6) Select any convenient 
known star about six hours from the meridian; compute 
its apparent declination (allowing for refraction); and set 
the telescope to this reading in declination. Cause the 
assistant to turn the slow motion in azimuth till the image 
of the star is bisected by the micrometer web. (7) Repeat 


operation 5 and make final corrections if neces wen (8):< 
Repeat operation 6 with stars both east and_ of the 
meridian, and readjust azimuth if necessary. (9) rn the 


position circle of the micrometer 90°; place the declination 
axis nearly horizontal; clamp the lea ; ascen- 
sion; and observe the time of transit of a known star across 
the web of the micrometer. Compute the true hour angle 
of the star from the known error of the micrometer and the 
star’s right ascension, and set the vernier so that the hour 
circle shall read the computed hourangle. By these means, 
with a previously prepared programme, the writer has fre- 
quently completely adjusted an equatorial in Jess than an 
hour, so far as operations 4 to 9 were concerned. 

There still remain two instrumental errors of the stand. 
(1) The line joining the optical centre of the lens with the 
axis of rotation of the position circle may not be at right 
angles to the declination axis. (2) The declination axis 
may not be at right angles to the polar axis. In modern 
equatorials it is usual to leave these adjustments to the 
maker, as to leave them to the astronomer would be incom- 
patible with the greatest stability of the instrument. Ina 
good instrument these errors will certainly be extremely 
small and have no influence on its efficiency for 
purposes. The methods for determining their amount are 
given in most works on practical astronomy.! 

There remain two important optical adjustments which 
must be very carefully attended to, viz., the centring of the 
lenses of the object-glass relative to each other and the 
centring of the axis of the object-glass relative to that of 
the eye-piece. The former consists in placing the lenses 
of the object-glass so that the centres of curvature o 

1 Chauvenet, Practical and Spherical Astronom 


890; Brunnow, Spherical Astronomy, p. 445; and { 
Astronomy, pp. oo, : 7 
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surfaces shall lie in one straight line, which line is the axis | 


of the object-glass. This operation is so delicate and re- 
quires such special experience and skill that it should be 
left to the maker of the object-glass. An elegant method 
of testing this adjustment was given by Wollaston in Phil, 
Trans., 1822, p. 32. If the object-glass itself is perfectly 


Fic. 33. 


Fig. 34. 


centred, the test of the centring of its axis with that of the 
eye-piece is very easy: are the diffraction rings which sur- 
round the image of a bright star shown as in Fig. 33, or is 
there flare, that is, are the rings extended on one side as in 
Fig. 34? Ifthe latter is the case, that side of the object- 
glass towards which the flare is directed is too far from the 
eye-piece, and should be brought towards it by the appro- 
priate screws or other means provided by the maker. Ina 
good object-glass perfectly centred, on a night of steady 
definition, a bright star in focus should appear as in Fig. 33. 


Fics, 35, emg Lp for adjustment of 
centring in a small telescope. 


A useful apparatus for the adjustment of centring is a 
small telescope (Fig. 35) whose axis is in the centre of and 
at right angles to a flat piece of brass in the shape of an 
equilateral triangle fitted with screws at the three angles. 
To use this instrument, place the points of the screws on 
the object-glass as in Fig. 36, so that two angles of the tri- 
angle are in contact with the inner edge of the cell of the 
object-glass, and adjust the screw a so that the cross-wires 
in the common focus of the object-glass and eye-piece of the 
small telescope coincide with the image of the cross-wires 
of the micrometer of the telescope which mark the axis of 
rotation of the position circle. Now, keeping the same 
angles of the brass triangle in contact with the cell, move 
the small centring telescope round the circumference of the 
object-glass and note where there is the greatest departure 
from coincidence. Correct this departure half by the screw 
aof the small centring telescope and half by the centring 
screws of the object-glass. The adjustment is perfect when 
the centring telescope can be moved round the whole per- 
iphery of the object-glass in the above manner whilst its 
__ eross-wires continue to bisect the cross-wires of the micro- 
meter of the telescope. If after this adjustment has been 

_ the diffraction rings are still not circular round 
images of stars, the fault is in the centring of the lenses 
the object-glass with respect to each other, and the object- 
should be sent to the maker for rectification. 


aa) 


‘are simple in construction and act very well. 
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Driving Clock. 
The means employed to cause an equatorial telescope to 
follow the diurnal motion of a star obviously 


must not resemble the intermittent motion of payee 
an ordinary clock. Numerous devices have b 
been contrived for producing uniform motion. But the 


limits of this article will only allow us to refer briefly to a 
few of those most commonly in use. Fig. 37 represents 
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Fic, 37.—Fraunhofer’s governor. 


Fraunhofer’s governor. On its axis Cis a pinion driven by 
a train of wheels. The axis carries an arm BB, at the ex- 
tremities of which, attached by springs f, f’, are the weights 
D, D’. When these weights acquire a certain velocity of 
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Fic, 38.—Modification of Watt’s governor. 


rotation the centrifugal force is sufficient to cause the 
weights to fly out and rub against the inside of the cylinder 
AA, and their velocity is checked. Instead of a cylinder, 
the balls may rub against the inside of a hollow cone, and 
by raising or lowering the axis C the contact of the weights 
with the cone may be made to take place when the balls 
have slightly greater or less velocity, and thus the rate of 
the clock is regulated. A much better arrangement is a 
modification of Watt’s governor, employed by Grubb and 
Cooke. The governor balls g, g (Fig. 38) repose on the points 
h,h of the arm KK till they reach their normal velocity, 
when they fly outwards and bring the point 8 (tipped with 
leather) into contact with the friction plate p. These clocks 
Newcomb in 
the Washington equatorial has employed a long suspended 
conical pendulum ; when this pendulum in the least exceeds 
its normal velocity (that is, its normal departure from the 
vertical) it establishes an electrical contact which brings 
friction to bear, and thus reduces the power applied to 
the pendulum. There is occasional tendency to elliptical 
motion, and the clock is otherwise troublesome. In the 
Repsolds’ driving clock of the 30-inch Pulkowa refractor 
the conical pendulum is reversed, being a heavy weight at 
the top of a vertical steel rod, kept in conical rotation by a 
pin at its upper end, which enters a slot in a revolving arm. 
The rod is in fact a spring of such a form as to cause the 
revolutions to be nearly or perfectly isochronous whatever 
the angle of the cone of motion; the clock is therefore, 
within limits, independent of the power applied to it or the 
force to be overcome. 
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Many forms of air-fans have been suggested; probably 


E 


Fic. 39.—Hilger’'s modification of Foucault’s air-fan. 


the best is the modification of Foucault’s proposed by Hilger 
(see Monthly Notices R. A. S., vol. xlvi. p. 155), which is 
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shown in Fig. 39. E is the axis of rotation; C and D are 
fans that are pulled towards the spindle E by chronometer 
|springs in the boxes A and B. The fans fly out sym- 
| metrically when the velocity exceeds 25 or 30 revyolu- 
tions per second; the increased resistance of the air 
thus produced checks the velocity of rotation. By means 
|of the small weights W, W attached to arms on the fans 
Hilger states that it is possible to adjust this governor 
|so that it shall even lose by an increase of the driving 
weight. 

For the most refined work none of these governors can be 
| said to be perfect; none would be even tolerable as a clock 
for astronomical time-keeping purposes. It is possible that 
the elaborate Greenwich driving clock may give better 
results, but its construction is too complica to be fre- 
quently repeated (see, for a description of it, the Greenwich 
Observations for 1868). The only way in which nearly per- 
fect uniform motion can be realized is to control it in some 
way from a swinging pendulum. This is done in Bond’s 
spring governor! and by Grubb, the latter employing the 
arm of a remontoir train. connected with a dead-beat escape- 
.ment to bring friction to bear on a revolving plate con- 
nected with the axis of his governor (see Fig. 38). The 
best existing driving clock is probably that at Lord Craw- 
ford’s observatory at Dun Echt.2. An account of its per- 
formance is given by Dr. Copeland in Vierteljahrsschr. astron. 
Gesellsch., 16 Jahrg., p. 305. In this clock gain of a hun- 
dredth of asecond, or even less, introduces increased friction 
on the revolving disk during the next second, or until the 
gain has been corrected. A still more perfect clock could 
probably be made on a similar plan by abolishing the clock 
weight and making the origin of power an electromotor, 
the current being cut off in a way similar to that in the 
Dun Echt clock if the clock of continuous motion gets in 
advance of the ordinary clock. 5 ; 

For information on clockwork of equatorials and telescope 
mountings generally, see Konkoly’s Practische Anleitung zur 
Anstellung astron. Beobachtungen. (D. GI.) 


TELESPHORUS, bishop of Rome from about 128 
till about 137, succeeded Sixtus I. and was followed 
by Hyginus. Eusebius in his History gives the date 
of the martyrdom of Telesphorus as the first year of 
Antoninus Pius (138) and in his Chronicle as the 
eighteenth year of Hadrian (135). 

ELFORD, Tuomas (1757-1834), civil engineer, 
was the son of a shepherd in Eskdale, Dumfriesshire, 
and was born in the valley of the Megget, 9th August, 
1757. From early childhood he was employed as a 
herd, occasionally attending the parish school of 
Westerkirk, where his quickness age diligence helped 
to make up for his lack of opportunity. On being 
apprenticed, at the age of fifteen, to a stone mason at 
Langholm, he found leisure not only to gain an ac- 
quaintance with Latin, French, and German, but to 
gratify his literary tastes by a wide variety of reading. 
In his early manhood he was much given to the writ- 
ing of verse: a poem of some length on Eskdale 
Sik ae in 1784 in the Poetical Museum, published 
at Hawick; under the signature of ‘‘ Eskdale Tam”’ 
he contributed verses to Ruddiman’s Weekly Magazine ; 
and he addressed an epistle in rhyme to Burns, which 
was published in Currie’s Life of the poet. But these 
pre effusions were of comparatively little value. 

n 1780 Telford went to Edinburgh, where he was 
employed in the erection of houses in the “‘ new” 
town, and oceupied much of his spare time in learning 
architectural drawing. ‘Two years later he proceeded 
to London, finding employment in the erection of 
Somerset House. Haute in 1784 superintended the 
erection of a house for the commissioner at Ports- 
mouth dockyard, he next repaired the castle of 
Sir W. Pulteney, member for Seawibaas who con- 
ceived sucha high opinion of his talents that’ he got 
him made surveyor of public works for the county of 
Salop. His earliest bridge was that across the Severn 
at Montford, finished in 1792. In the following year 
he was appointed engineer of the Ellesmere Gana 
which led to his being employed for the chief canals 
subsequently constructed in Great Britain, including 


the Caledonian (1804), the Gloucester and Berkeley 
(1818), the Grand Trunk (1822), the Macclesfield het’ 
and the Birmingham and Liverpool Junction (1825 

He was consulted in 1806 by the king of Sweden re- 
garding the construction of the Gotha Canal between 
Lake Wener and the Baltic, and, his plans having 
been adopted, he visited the country in 1810 to super- 
intend some of the more important excavations. In 
1803 he had been appointed engineer for the construc- 
tion of 920 miles of roads in the Highlands of Scotland, 
a great part through very difficult country. Of the 
numerous bridges built in this line of roads mention 
may be specially made of that across the Tay at Dun- 
keld. Subsequently he perfected the road communi- 
cation between London and Scotland and the northern 
towns of England. An undertaking of equal magni- 
tude and importance with that in the Highlands of Scot- 
land was asystem of roads through the more inaccessi- 
ble parts of Wales, which involved the erection of the 
magnificent suspension bridge across the Menai Straits, 
begun in 1820, and the Conway bridge, n in 1822. 
For the Austrian Government Telford built the Polish 
road from Warsaw to Brest. While the fame of 
Telford rests chiefly on his road and canal engineering, 
and the erection of the numerous bridges and aque- 
ducts which this involved, he also did good work in 
harbor construction. In 1790 he was employed by 
the British Fishery Society to inspect the harbors 
on the northeast coast of Scotland; and, besides con- 
structing the important fishing harbor at tel 
town, Wick, he greatly improved those at the 
principal fishing stations. His important works o: 
this kind were, however, his improvement of the 
harbors at Aberdeen and Dundee, and the construc- 
tion of the St. Katherine’s docks at London. In 
1828-30 he drained the north level of the eastern Fen 
district, an area of 48,000 acres. The erection « 
Dean Bridge, Edinburgh, and of the 


1 Konkoly, Practische Anleitung zur Anstellung a. 
ungen, Brunswick, 1883. 
Monthly Notices R. A. S., November, 1873. 
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Bridge, Glasgow, and the improvement (1833-34) of 

Dover harbor were the principal achievements of his | 
later years. He died on 2d September, 1834, and was | 
buried in Westminster Abbey. | 


Telford was never married, For twenty-one years he | 
lived at the Salopian coffee house, afterwards the Ship | 
Hotel, Charing Cross. He was a fellow of the Royal Socie- 
ties of London and of Edinburgh, and was annually elected | 
president of the Institution of Civil Engineers from its | 
commencement. He received the Swedish order of knight- | 
hood “of Gustavus Vasa.” 


See Telford's Memoirs, written by himself and edited by John | 
Rickman (1838) ; also Smiles’s Lives of the Engineers. | 

TELL. The story of William Tell’s skill in shoot- 
ing at and striking the apple which had been placed 
on the head of his little son by order of Gessler, the | 
tyrannical Austrian bailiff of Uri, is so closely bound | 
up with the legendary history of the origin of the 
Swiss Confederation that they must be considered 
together. Both appear first in the 15th century, 

robably as results of the war for the Toggenburg 
inheritance (1436-50); for the intense hatred of | 
Austria, greatly increased by her support of the 
claims of Zurich, favored the circulation of stories 
which assumed that Swiss freedom was of immemorial 
antiquity, while, as the war was largely a struggle 
between the civic and rural elements in the Confedera- 
tion, the notion that the (rural) Schwyzers were of 
Scandinavian descent at once separated them from 
and raised them above the German inhabitants of the 
towns. 

The Tell story is first found in a ballad the first nine 
stanzas of which (containing the story) were certainly 
written before 1474. There is no mention made of 
the names of the bailiff or of his master, or of the 
hat placed ona pole. Tell is called ‘‘ the first Con- 
federate,”’ and his feat is treated as the real and only 
reason why the Confederation was formed and the | 
pl driven out of the land. It is probably to, 
this 
his 


ballad that Melchior Russ of Lucerne (who began 
Chronicle in 1482) refers when in his account 
(from Justinger) of the evil deeds of the bailiffs in 
the Forest districts, he excuses himself from giving 
the story. He yoes on to narrate how Tell, irritated | 
by his treatment, stirred up his friends against the 
governor, who seized and bound him and was convey- 
ing him by boat to his castle on the Lake of Lucerne, 
when a storm arose, and Tell, by reason of his great 
bodily strength, was, after being unbound, given 
charge of the rudder on his promise to bring the boat 
safely to land. He steers it towards a shelf of rock, 
called in Russ’s time Tell’s Platte, springs on shore, 
shoots the bailiff dead with his crossbow, and goes 
back to Uri, where he stirs up the great strife which 
ended in the battle of Morgarten. In these two ac- 
eounts, which form the basis of the Uri version of the 
origin of the Confederation, it is Tell and Tell only 
who is the actor and the leader. We first hear of the 
eruelties of Austrian bailiffs in the Forest districts in 
the Bernese Chronicle of Conrad Justinger (1420). 
No names or details are given, and the dates are 
different in the two recensions of the Chronicle as 
“olden days before Bern was founded’’ (7.e., before 
1191) and 1260. Several details, but only one name, 
are added in the De Nobilitate et Rusticitate Dialogus 
(cap. 33) of Felix Hemmerlin, a canon of Zurich, who. 
te it after 1451 and before 1454; in this last year 
he was imprisoned by the Schwyzers, whom he had_ 
repeatedly insulted and attacked in his books. Accord- | 
ing to him, the men of Schwyz and of Unterwalden were | 
- the first to rise, those of Uri following suit much later. | 
But neither Justinger nor Hemmerlin makes any allu- | 
to Tell or his feat. 
_ The Tell story and the ‘‘atrocities’’ story are first. 
found combined in a MS. known as the White Book 
. They are contained in a short chronicle | 
between 1467 and 1476, probably about 1470, 
ed on oral tradition. Many details are hve | 


, 
| 
| 
! 
| 


| empire in 1273. 


‘something else and not der 


| way.”’ 
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of the oppressions of the bailiffs: we hear of Gessler, 
of the meeting of Stoupacher of Schwyz, Fiirst of Uri, 
and a man of Nidwald at the Riitlii—in fact, the usual 
version of the legend. ‘To give an instance of tyranny 
in Uri, the author tells us the story of the refusal of 
‘der Thill’’ to do reverence to the hat placed ona 
pole, of his feat of skill, and of his shooting the bailiff, 
Gessler,from behind a bush in the ‘‘ hollow way’’ near 
Kiissnacht. Tell is represented as being one of those 
who swore at the Riitli to drive out the oppressors ; 


but the narrative of his doings is merely one incident 


in the general movement which began quite indepen- 
dently of him. The chronology is very confused, but 
the events are placed after Rudolph’s election to the 
This is the only account in which Tell 
is called ‘‘ der Thill,’’ which name he himself explains 
by saying, ‘‘ If I were sharp (witzig) I should be called 
all,’ Ze., the simpleton 
or slow-witted man. The only other known instances 
of the Uri version of the legend relating to the origin 
of the Confederation are the Latin hexameters of 
Glareanus (1515), in which Tell is compared to Brutus 
as ‘‘assertor patrize, vindex ultorque tyrannum,’’ and 
the Urnerspiel (composed in 1511-12), a play acted in 


Uri, in which Russ’s version is followed, though the 
| bailiff, who is unnamed, but announces that he has 


been sent by Albert of Austria, is slain in the ‘‘ hollow 
Tell is the chief of the Riitli leaguers, and it 
is his deed which is the immediate occasion of the 
rising against the oppressors, which is dated in 1296. 
Mutius (1540) is the latest writer who, in his deserip- 
tion of the origin of the Confederation, does not men- 
tion Tell and his act. The two stories are now firmly 
bound together; the version contained in the White 
Book is the accepted one, though small additions in 
names and dates are often made. 

The task of filling up gaps, smoothing away incon- 
sistencies, rounding off the tale, was accomplished by 
Giles Tscuupt (q.v.), whose recension was adopted, 
with a few alterations, by Von Miiller in his History 
of the Confederation (1780). In the final recension of 
Tschudi’s Chronicle (1734-36), which, however, differs 
in many particulars from the original draft still pre- 
served at Zurich, we are told how Albert of Austria, 
with the view of depriving the Forest lands of their 
ancient freedom, sent bailiffs (among them Gessler) to 
Uri and Schwyz, who committed many tyrannical acts, 
so that finally on 8th November, 1307, at the Riitli, 
Werner von Stauffacher of Schwyz, Walter Fiirst of 
Uri, Arnold von Melchthal in Unterwalden, each with 
ten companions, among whom was William Tell, re- 
solved on a rising to expel the oppressors, which was 
fixed for New Year’s day, 1308. <A few days later 
(November 18) the Tell incident takes place (described 
according to the White Book version), and on the ap- 
pointed date the general rising. ‘Tschudi thus finally 
settled the date, which had before varied from 1260 
to 1334. He utterly distorts the real historical rela- 
tions of the Three Lands, though he brings in many 
real historical names, their owners being made to per- 
form historically impossible acts, and introduces many 
small additions and corrections into the story as he 
had received it. In particular, while in his first draft 
he speaks of the bailiff as Gryssler—the usual name 
up to his time, except in the White Book and in 
Stumpff’s Chronicle ot 1548—in his final recension he 
calls him Gessler, knowing that this was a real name. 


Later writers added a few more particulars,—that Tell 


lived at Biirglen and fought at Morgarten (1598), that 
he was the son-in-law of Fiirst and had two sons (early 
18th century), ete. Johannes von Miiller gave a vivid 
description of the oath at the Riitli by the three (Tell 
not being counted in), and threw T'schudi’s version into 
a literary form, adding one or two names and adopting 
that of Hermann for Gessler, calling him of ‘‘ Bru- 
neck.’’ Schiller’s play gave the tale a world-wide 
renown. 

The story was, on the ground of want of evidence, 
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regarded as suspicious by Guilliman in a private letter | edited the earlier volumes of the Englisches Bibelwerk 
of 1607, and doubts were expressed by the brothers (in 19 vols., 1749-70), an adaptation for German read- 
Iselin (1727 and 1754) and by Voltaire (1754); but it | ers of the exegetical works of Mh Ainsworth, Pat- 


was not till 1760 that the legend was definitely attacked, | rick, Poole, Henry, and others. 


eller was born at 


on the ground of its similarity to the story of Tokko (see , Leipsic on 9th January, 1734, and studied philosophy 


below), in an anonymous ere 
a Bernese pastor. ‘This causec 


»hlet by Freudenberger, | and theology in the university there. 


Amongst the 


great stir ; it was pub-| men whose influence mainly determined his theologi- 
licly burnt by order of the Government of Uri, and many | cal position and line of work was J. A. Ernesti. 
y i ) | 


is 


more or less forged proofs and documents were pro-| writings present rationalism in its course of develop- 


duced in favor of Tell. 


The researches of J. H. Kopp*) ment from Biblical su 
first cleared up the real early history of the league, and | deistical naturalism. 


pernalaras to the borders of 
lis first learned production was 


overthrew the legends of the White Book and Tschudi. | a Latin translation of Kennicott’s Dissertation on the 


Since then many writers have worked in the same 
direction. Vischer (1867) has carefully traced out the 
successive steps in the growth of the legend, and Roch- 
holz (1877) has worked out the real history of Gessler 
as shown in authentic documents. The general result 
has been to show that a mythological marksman and 
an impossible bailiff bearing the name of a real family 
have been joined with confused and distorted remin- 
iscences of the events of 1245-47, in which the names 
of many real persons have been inserted and many 
unauthenticated acts attributed to them. 


The story of the skilful marksman who succeeds in strik- 
ing some small object placed on the head of a man or child 
is very widely spread: we find it in Denmark (Tokko), 
Norway (two versions), Iceland, Holstein, on the Rhine, 
and in England (William of Cloudesley). How it came to 
be localized in Uri we do not know; possibly, through the 
story of the Scandinavian colonization of Schwyz, the tale 
was fitted to some real local hero. 

The alleged proofs of the existence of a real William Tell 
in Uri in the 14th century break down hopelessly. (1) The 
entries in the parish registers are forged. (2) As to the 
Tell chapels—(a) that in the “ hollow way” near Kiissnacht 
was not known to Melchior Russ and is first mentioned by 
Tschudi (1570). (+) That on Tell’s Platte is also first men- 
tioned iu Tschudi. The document which alleges that the 
chapel was built by order of a “landsgemeinde” held in 
1388, at which 114 men were present who had been person- 
ally acquainted with Tell, was never heard of till 1759. 
The procession in boats to the place where the chapel stands 
may be very old, but is not connected with Tell till about 
1582. (c) The chapel at Biirglen is known to have been 
founded in 1582. Other documents and statements in sup- 
port of the Tell story have even less claim to credit. It has 
been pointed out above that with two exceptions the bailiff 
is always called Gryssler or Grissler, and it was Tschudi 
who popularized the name of Gessler, though Gessler occurs 
as late as 1765. Now Gessler is the name of a real family, 
the history of which from 1250 to 1513 has been worked out 
by Rochholz, who shows in detail that no member ever 
played the part attributed to the bailiff in the legend, or 
could have done so, and that the Gesslers could not have 
owned or dwelt at the castle of Kiissnacht; nor could they 
have been called Von Bruneck. 

In the Urnerspiel the name of the bailiff’s servant who 
guarded the hat on the pole is given as Heintz Vogely, and 
we know that Friedrich Végeli was the name of one of the 
chief military officers of Peter von Hagenbach, who from 
1469 to 1474 administered for Charles the Bold, duke of 
Burgundy, the lands (Alsace, etc.) pledged to him by Sig- 
ismund of Hapsburg. Now Hagenbach is known to have 
committed many cruelties like those attributed to the bail- 


iffs in the legend, and it has been plausibly conjectured | 


that his case has really given rise to these stories, especially 


when we find that the Confederates had a hand in his cap- | 


ture and execution, that in a document of 1358 Hagenbachs 
and Gesslers appear side by side as witnesses, and that the 
Hagenbachs had frequent transactions with the Hapsburgs 
and their vassals. 


Among the vast number of books and pamphlets on the Tell 
story, the two most to be recommended are W. Vischer, Die Sage 
von der Befreiung der Waldstdtte, Leipsic, 1867, and E. L. Roch- 
holz, Tell und Gessler, with a yolume of documents 1250-1513, 
Heilbronn, 1877. Convenient summaries of the controversy will 
be found in any modern book on Swiss history, and more particu- 
larly in G. von Wyss, Ueber d. Gesch. d. drei Liéinder—Uri, Schwyz, 
u. Unterwaiden—in den Jahren 1212-1315, Zurich, 1858; Alf Huber, 
Die Waldstiitte bis zur festen Begriindung ihrer Eidgenossenschaft, 
mit cinem Anhange tiber die geschichlliche Stellung des With, Tell, 
Innsbruck, 1861; Albert Rilliet, Les Origines de la Confédération 
Suisse, Histoire et Légende, Geneva, 1869. (w. A. B. C.) 


TELLER, Wituetm ABRAHAM (1734-1804), was 
the son of the Leipsie clergyman, Romanus Teller, who 


1 Documents for the History of the Federal Alliances, 1835 and 
1851, and his History, part ii., 1547. 


State of the Printed Hebrew Text of the Old Testament 
(1756), which was followed the next year by an essay 
in which he expounded his own critical principles, In 


1761 he was appointed pastor and professor of the- 
ology in the university of Helmstidt. 


Here he pur- 
sued his exegetical, theological, and historical re- 
searches, the results of which appeared in his Lehrbuch 
des christlichen Glaubens (1764), This work threw the 
entire theological world into commotion, as much by 
the novelty of its method as by the heterodoxy of its 
matter, and more by its omissions than by its positive 
teaching, though everywhere the author seeks to put 
theological doctrines in a decidedly modern form. In 
consequence of the storm of indignation the book pro- 
voked, Teller eagerly accepted an invitation from the 
Prussian cultus minister to the post of prebendary of 
Kéln on the Spree, with a seat in the Berlin consistory 
(1767). Here he found himself in the company of the ra- 
tionalistic theologians of Prussia—Sack, Spalding, and 
others—and became one of the leaders of the ration- 
alistic party, and one of the chief contributors to 
Nicolai’s Allgemeine Deutsche Bibliothek. Teller was 
not long in making use of his freer position in Berlin. 
In 1772 appeared the most popular of his books, Wér- 
terbuch zum Neuen Testament (6th ed., 1805). The 
object of this work is to recast the language and ideas 
of the New Testament and give them the form of 
18th-century illuminism. Thus Heb. xiii. 8 signifies 
the permanence of Christ’s teaching, and, as the New 
Testament has no word for Christianity, ‘‘ Christ” 
may mean sometimes His person and at others His 
doctrine or the Christian religion; Col. i. 15 ponies 
the priority of Christ to all other Christians. By this 
lexicon Teller had put himself amongst the most ad- 
vanced rationalists, and his opponents charged him 
with the design of overthrowing positive Christianity 
altogether. The edict of Wo6llner (1788), and Teller’s 
manly action as consistorialrath in defiance of it, led 
the Prussian Government to pass upon him the sen- 
tence of suspension for three months, with forfeiture 
of his stipend. He was not, however, to be moved 
by such means, and (1792) issued his work Die Re- 
ligion der Vollkommeneren, an exposition of his theo- 
logical position, in which he advocated at length the 
idea, subsequently often urged, of ‘the perfectibility 
of Christianity,’’ — that is, of the ultimate trans- 
formation of Christianity into a scheme of simple 
morality, with a complete rejection of all specifically 
Christian ideas and methods. This book represents 
the culminating point of German illuminism, and is 
separated by a long process of development from the 
author’s Lehrbuch. Teller died on 9th December, 
1804. In addition to the above works he wrote An- 


leitung zur Religion Rheiae und zum All. inen 
des Christenthums insbesondere (1792); and, besides 
his contributions to the Allgemeine Deutsche Biblio- 


thek, he edited a popular an 
zin fiir Prediger (1792-1801). 
See Gass, Geschichte der protestantischen Dogmatik, iv. pp. 
206-222; Tholuck, art. “Teller,” in Herzog-Plitt’s Real- 
encykl. ; Doring, Deutsche Kanzelredner des 18ten und 19ten 
Jahrh., p. 506 sq.; Pusey, Causes of the Late Rationalistic 
Character of German Theology (1828), p. 150. ’ 


TELLEZ, Gaprtet (c. 1570-1648), Spa 
matist, better known as 0 DE MoLIna 
de plume), was born about the year 1570, ¢ 


practically useful Maga- 
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1613 entered the order of the Brothers of Charity at | transfer or sketch his whole design on the dry finished 
Toledo. In 1645 he became prior of the monastery of | surface; while in fresco work each portion of the 


the order at Soria, where he died in 1648. 


His dramatic works are said to have numbered nearly 
300, but of these only a small proportion are now extant. 
A selection of the best of them was edited by Hartzenbusch 
in 1839-42 (Madrid, 12 vols.). See Don JUAN, vol. vii. p. 
309, DRAMA, vol. vii. p. 364, and SPANISH LITERATURE, 
vol. xxii. p. 373. 


TELLICHERRI, a seaport town of India, in Mal- 
abar district of Madras, situated in 11° 44” 53/7 N. 
lat. and 75° 31’ 38’7 E. long. It is a healthy and 
picturesque town, built upon a group of wooded hills 
running down to the sea, and is protected by a natural 
breakwater of rock. The town with its suburbs oceu- 

ies about 5 square miles, and was at one time de- 
fended by a strong mud wall. The citadel or castle 
still stands to the north of the town. The Kast India 
Company established a factory here in 1683 for the 
pepper and cardamom trade. For two years (1780- 
82) the town withstood a siege by Hyder’s 


Tellicherri was the base of operations for the ascent 
of the Ghats from the west coast. In 1881 the popu- 
lation was 26,410. ; 

TELLURIUM. See SELENIUM AND TELLURIUM. 
_ TELPHERAGE. See Traction. 

TEMESVAR, a royal free city and capital of the 
county of Temes, is the chief town of southeastern 
Hungary. It lies on the navigable Béga Canal and 
the river Béga, in 45° 47’ N. lat. and 21° 14” E. long. 
The inner town is fortified and separated from the 
suburbs by a glacis, now partly converted into a park. 
Temesvar is the seat of the Roman Catholie bishop 
of Csandd and of a Greek bishop, as also of several 
Government departments of great importance, and 
of one of the Baca attny corps of the Austrian- 

ungarian army. The majority of the inhabitants 
follow industrial and commercial pursuits, and carry 
on a brisk trade in grain, flour, spirits, fruits, flax, 
and hemp with the neighboring districts and with 
Roumania and Servia, by means of the Arad-Temes- 
var and the Austrian-Hungarian State Railways, as 
well as by the Béga Canal and by road. The town 
possesses many charitable and educational establish- 


ments, and is a favorite place of residence on account | 


of its neatness and cleanliness. It has been lighted 
by electricity since 1883. Among the buildings spe- 
cially worthy of notice are some fine old churches. a 
new theatre, and a synagogue in the Byzantine style. 
Temesvir played an important part in the Turkish 
wars and in that of 1848-49. The population was 
37,500 in 1886. 

TEMMINCK, Konrap Jacos (1778-1857), keeper 
of the Leyden museum of natural history, was espe- 
cially distinguished as an ornithologist, and was the 
author of many magnificently illustrated systematic 
works. See OrNrTHOLOGY, vol. xviii. p. 15 sq. 

TEMPE. See THessary. 

TEMPERA, or Distemper,’ is a method of paint- 
ing in which solid pigments are employed, mixed with 
a water medium’ in which some kind of gum or gela- 
tinous substance is dissolved to prevent the colors from 
sealing off. Tempera is called in Italy “‘fresco a 
seeco,’’ as distinguished from ‘‘ fresco buono,”’ or true 

fresco, painted on freshly laid patches of stucco. The 

peculiarities of true fresco are described in vol. ix. p. 

676 sg. The disadvantages of tempera painting are 

that it will not bear exposure to the weather ; the 

pene merely lie on the surface and do not sink 
the stucco, as is the case with true fresco pig- 
ments ; moreover, the medium used, being soluble in 
water, will not stand the rain. Its advantages are 
that the painter can work at leisure and can also 


1 For some account of tempera painting in classical and medi- 
immon, nee MURAL DECORATION, vol. xvii. pp. 40-54. 

t used to be called “ water-work”; see Shakespeare, 
. IV., part ii., act ii. se. 1. 


| design is hidden piecemeal as each new patch of stucco 
‘is applied (see RAPHAEL, vol. xx. p. 286). Another 
|important point is that a far greater variety of pig- 
ments can be used in tempera painting, as they are 
not subjected to the caustic action of wet lime. Lastly, 
tempera painting can be applied to any substance, 
such as dey ylaster, wood, stone, terracotta, vellum, 
and paper.® Verirae media have been used for tem- 
pera work, such as the glutinous sap of the fig and 
other trees, various gums which are soluble in water, 
and size made by boiling down fish-bones, parchment, 
and animals’ hoofs. In more recent times a mixture 
of egg and vinegar has been found to make a good 


/medium, especially when it is desirable to apply the 


colors in considerable body or ¢mpasto. Painting in 
tempera is probably the oldest method of all, and was. 


eneral | 
Sardér Khan, and in the subsequent wars with Mysore | 


used in ancient Egypt very largely, as can be seen by 
an examination of the many existing examples on 
papyrus or wood and stone thinly coated with a skin 
of fine plaster ( gesso). Other ancient examples have 
been found in Babylon and Nineveh, and for internal 
work it appears to have been much employed by the 
Greeks. To some extent tempera was used by the 
Romans, though in most cases a combination of fresco 
and encaustic (hot wax) was employed for their mural 
decoration (see vol. xvii. p. 49). 

In medizeval times, from the 6th century in the 
Byzantium of Justinian down to the 14th century, 
most painting, whether on walls or panels, was exe- 
cuted in tempera, though in many cases it appears to 
have been the custom to put in the colored ground in 
true fresco, and, when that was dry, paint on it the 
complete picture with a tempera medium. This was 
the method used in the Byzantine wall-paintings in 
the churches of Thessalonica, Mount Athos, and else- 
where. A similar practice existed in England and 
other northern countries,* as in the very complete: 
series of paintings on the walls and vault of the chancel 
of Kempley church, Gloucestershire, dating from 
about 1100. Most commonly, however, in England as 
in France and Germany the whole painting was done 
in tempera, the finished surface of the plaster being 
first covered with a wash of old slaked lime or 
whitening. As a rule every inch of stone, whether 
carved, moulded, or plain, in the cathedrals and other 
churches of mediaeval France, England, and other 
countries was covered with this thin coating of white, 
and then elaborately decorated with tempera painting. 
In those rare cases where want of money prevented 
the application of color the stone-work of the interior 
received the coat of white, so that at any future time 
the coloring might be added, and also because the feel- 
ing of the Middle Ages evidently was that bare stone: 
inside a building Pei an unfinished and uncomfortable 
look,® and was quite as unsuitable ina richly decorated 
and furnished cathedral as it would now be considered 
in a lady’s drawing-room. The additional splendor 
gained by the use of minute patterns stamped in gesso, 
thinly laid over the surface of the stone, is described in 
Murat DecoratIon, vol. xvii. p. 52; see also Fig. 17. 

Tempera in Italy.—For panel and canvas paintings. 
tempera continued in use till nearly the end of the 15th 
century, when the Flemish method of oil painting 
gradually took its place. In many cases with pane 

ictures of the latter part of the 15th century it is now 
Fifficult, if not impossible, to be sure whether they’ 
were painted in tempera or in oil, either because both 
methods were combined—the picture being begun in 
tempera and finished with oil glazings—or because an 


3 Miniatures and illuminated letters in medieval MSS. were 


pores with very finely ground colors mixed with a tempera 
medium, 
4 A fine example of 14th-century tempera painting in Sweden 
is illustrated in vol, xvii. plateI. _ 

5 Nothing could be more opposed to the spirit of the Middle 
Ages than the modern rage for cutting off plaster and scraping: 
old stone-work, under a mistaken notion of esthetic honesty. 
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oil varnish has been laid over the tempera pictures, 
and so the pigments have absorbed oil out of the 
varnish and have thus practically become associated 
with an oil medium. In some eases slight peculiari- 
ties of brush-work bear witness to one medium or the 
other ; but these appearances are often deceptive, and 
any real certainty on the point is unattainable. The 
round panel of the Madonna and St. Joseph by 
Michelangelo may be mentioned as an example of 
these doubtful cases. 

In the main the earlier tempera easel pictures were 
painted on wood,—pear, poplar, or walnut being com- 
monly used ; but afew painters preferred in some cases 
to use canvas.! The National Gallery of London pos- 
sesses a very beautiful example of this,—the Entomb- 
ment, attributed to Van der Weyden (see SCHOOLS OF 
PAINTING, vol. xxi. p. 458, Fig. 29), which is most 
delicately and yet powerfully painted on linen without 
any priming. Usually both panels and canvas were 
prepared for tempera by bein 
priming or coating of gesso (plaster). Some later 
painters used marble dust ; others unfortunately used 
white lead, which has since blackened through the ab- 
sorption of gases from the air. 

n the case of wall paintings, both tempera and 
fresco” were used together,—the proportion of fresco 
work being gradually increased. In the 13th and most 
of the 14th century-little more than the groundwork 
of the picture was painted in fresco, though this varied 
according to the custom of each painter. In the 15th 
century increased technical skill and rapidity of execu- 
tion allowed much more complete work to be done in 
fresco, till at last nothing but a few finishing touches 
were done in tempera. Tor this, exceptional certainty 
of touch and speed of execution were required, and 
some weaker painters never attained to a very com- 
plete mastery over the fresco process. The brilliant 
series of wall paintings by Pinturicchio in the cathedral 
library at Siena contain a very large proportion of 
tempera work, in spite of which thef are still in a 
wonderful state of preservation. Raphael's rapid ad- 
vance in the mastery of fresco-work is clearly shown in 
his paintings in the Vatican stanze, each one of which 
is carried to a further stage in true fresco than the 
preceding. -Thus the earliest painting of the series 
(the Disputa) is very largely executed in tempera, 
while some of the later ones are nearly completed in 
fresco, and show the most perfect skill in that difficult 

rocess. Michelangelo was specially remarkable for 

is great power in fresco, and carried his Sistine paint- 
ings to a very advanced stage before touching them 
with tempera. Sad to say, what tempera finishing 
touches he did apply have mostly been scraped off dur- 
ing the many cleanings and repairs that these works 
have undergone; and the same misfortune has hap- 
pened to a large number of other important pictures. 
Tempera was specially used for paintings on canvas 
which were intended to be hung like tapestry, as, for 
example, the fine 15th-century series at Rheims and 


Mantegna’s Triumph of Julius Ceesar at Hampton | 


Court. It was also much used for large cartoons, 
such as Raphael’s tapestry designs, now in the South 
Kensington Museum. 
century the increasing use of oil painting, assisted by 
the artistic decadence of the age, caused the gradual 
disuse of both fresco and tempera. 

A third process, often used during the earlier Middle 
Ages, was a sort of compromise between tempera and 
fresco, A finished stueco surface was prepared as for 
ordinary tempera, but before each day’s painting the 

laster was soaked with water, so that the pigments, 
aid on to the wet plaster, to some extent sank below 
the surface, though without penetrating as deeply as 
they would on newly mixed stucco. (J. H. M.) 

1 In order to ensure an even surface some painters prepared 
their panels by covering them with linen or vellum, over which 
the gesso priming was laid. 


2“ Fresco” here means “ fresco buono,” or true fresco. 
3 See vol. xv. p. 509. 
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TEMPERANCE SOCIETIES.* The modern tem- 
| perance movement may be said to date from the pub- 
ication at Philadelphia, in 1785, of Dr. Benjamin 
Rush’s essay on ‘‘ The Effects of Ardent Spirits on the 
/Human Body and Mind,” which was republished in 
\the Gentleman’s Magazine of 1786, and had a wide 
circulation. The distinction which he draws between 
distilled and fermented liquors has, however, no foun- 
dation in fact, the difference being one of degree and 
not of kind. In 1808 Dr. Lyman Beecher and Dr. B. 
J. Clark, both readers of Rush, took action, and the 
result of the work of the latter was the formation of 
what is believed to be the first modern temperance 
society. It was formed in Greenfield, Saratoga 
county, New York, as an anti-spirits association, 
and still remains a teetotal society. This example 
was soon followed elsewhere, the early societies all re- 
stricting their scope to advocacy of moderation in 
the use of distilled liquors, and placing no inhibi- 
tion upon fermented drinks. dne society had a 
by-law requiring any member who became intoxicated 
to treat all the other members. The work made fur- 
ther progress when the American Temperance Society 
was founded in 1826. Three years later Prof. John 
Edgar of Belfast called attention to the need for simi- 
lar work in Ireland; and John Dunlop nearly at the 
same time organized a temperance society in el 
In 1830 the first English temperance society was 
founded at Bradford. ‘The habitual use of fermented 
liquors in England was a prolific source of drunkenness, 
and the evil was greatly increased by the passing of 
the Beer Act in October, 1830. Henee some of the 
reformers began to abstain from all forms of alcohol. 
This new departure found its leader in Joseph Livesey 
of Preston, a man of singular zeal and benevolence, 
who with six others signed a pledge of total abstinence 
on Ist September, 1832. The reformers were soon 
divided over the fierce ‘‘ battle of the pledges.’’ Some 
were willing to pledge themselves to abstain, but not 
to refrain from providing alcoholic drink for their 
visitors. After the formation of the distinetive total 
abstinence organizations, the moderation societies died 
of inanition. It should be mentioned here that the 
Society of Bible Christians, founded at Salford in 1809, 
adopted the rule of abstinence from flesh meat and 
intoxicants, and that a number of the ‘radical re- 
formers’’ were abstainers from a desire to diminish 
the public revenue, which they regarded as devoted to 
wrong purposes by the Government of the day. In 
Ireland Father ‘Theobald - Matthew. beaunaliiiealiiint 
of the Total Abstinence Society in Cork, in 1838, and 
the ‘‘ pledge’’ was taken from his hands by crowds; 
before he died in 1856 between three and four million 
persons are said to have received it from him in the 
course of his journeys. J.S. Buckingham secured 
the appointment of a committee of the House of 
Commons, which sat in June, 1834, to inquire into 
drunkenness. The adjective ‘‘ teetotal ’’ was first used 
in September, 1833, by Richard Turner, a reformed 
drunkard, to express the thoroughgoing principle of 
total abstinence, but whether he coined the word, or 
whether it was merely a stuttering pronunciation of 
‘total,’ or an old dialect word has been disputed ; 
Prof. Skeat (tym. Dict. s.v. ‘‘ Teetotal’’) believes it 
is an emphasized form of ‘‘total,’’ formed on the 
principle of reduplication. The early teetotallers were 
earnest missionaries. In consequence of their efforts 
societies and leagues multiplied, periodicals were es- 
tablished, and, notwithstanding many failures and 
apparent retrogressions, the temperance movement 
progressed. One of the chief forms of thrift —— 
the artisan class was that of the friendly society, the 
oe of which were usually held at the public 
house, large sums being spent (sométimes 4 a 
liquor. In 1835 the Independent Order of ch bites 


4 The manner and degree in which the law hasin r 
regulated the sale of intoxicants is described under 
(vol. xiv. p. 694). 
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was formed at Salford, and has since had a prosperous 
career as a working-class insurance company on tem- 

erance principles. The Sons of Temperance and the 

otal Abstinent Sons of the Phoenix are similar or- 
ganizations. The sickness and death-rate among 
members of these bodies is much below that of’ the 
ordinary friendly societies. The beneficial effect of 
abstinence upon health and longevity is shown by the 
experience of the United Kingdom Temperance Provi- 
dent Institution, the example of which has led several 
large insurance companies to add a special section for 
teetotallers. The statistics of these offices show that 
the mortality of the ordinary insured is considerably 
heavier than that of the abstainers. A vehement 
controversy arose at an early period as to the use of 
sacramental wine, and the nature of the wines men- 
tioned in Scripture was discussed in innumerable 
pamphlets. ‘The result has been that in a number of 
cases the wine now used for sacramental purposes is 
understood to be: unfermented. The cosmopolitan 
character of the movement was shown by the meeting 
of the World’s Temperance Convention at London in 
1846. The Scotch United Presbyterian Abstinence 
Society, originated in 1845, was one of the first of the 
church societies; and there are now few, if any, 
religious denominations either in England or America 
in which such organizations are wholly wanting. The 
Church of England Temperance Society has two sec- 
tions, one pledged to the temperate use of intoxicants 
and the other to total abstinence. This method of 
organizing has found imitators. The enactment of the 
Maine Liquor Law in America, in 1851 (see vol. xv. 
4 302) led to the formation, in 1853, of the United 

ingdom Alliance, which has for its object the sup- 
pression of the liquor traffic by legislation, and with a 
view to this suggests that a power of local veto should 
be placed in the hands of the rate-payers. This 
ey took parliamentary form in the Permissive 

ill of Sir Wilfrid Lawson, which was ultimately 
withdrawn and replaced bya ‘local option ”’ resolution 
which has been thrice affirmed by the House of Com- 
mons. Temperance hotels, temperance cafés, British 
workmen public-houses, cocoa houses, coffee palaces, 
teetotal clubs, have arisen in many places as social aids 
of the temperance movement. 

In 1868 the Good Templar order was introduced into 
England from the United States, where it had come 
into existence several years earlier. In England it 
made rapid progress, until it was seriously checked by 
a dispute arising out of the negro question; but the 
two sections have again reunited (1887). Good Tem- 
plary is the freemasonry of temperance, with ritual, 
passwords, grips, ete., closely modelled on those of 
the old secret societies. It has had a remarkable 
extension in Great Britain, the United States, the 
British colonies, and in Scandinavia, its aggregate 

membership now reaching over 623,000. One of its 
results has been the foundation of a temperance or- 
phanage at Sunbury-on-Thames. Side by side with 
the general movement there has been a special move- 
ment against the use of alcohol as medicine, and the 
tendency of medical teaching now favors at least 
restriction of its use as a therapeutic agent. The 
London Temperance Hospital for the non-alcoholic 
treatment of disease was opened in October, 1873. The 
importance of training the young was early recognized 
by the leaders of temperance reformation, and_the 
labors of Dr. R. B. Grindrod of Manchester and Mrs. 
Carlile of Dublin led to the formation of bands of 
hope, which are now found in connection with many 
of worship. The juvenile temples of the Good 
plar order also work in the same direction. The 
~ Woman's Christian Temperance Union, founded in 
United States in 1874, is one of the latest 
forms of temperance activity. A branch was organ- 
, in Great Britain in 1876; and in 1883 the 
‘orld’s Women’s Temperance Union came into 
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| The temperance movement has now branched out into 
a multitude of organizations in the United Kingdom, of 
which the Railway Temperance Union, the post-office tem- 
perance societies, and associations connected with the army 
and navy are types. The organizations of a more general 
| character are the United Kingdom Alliance, which is very 
active in the dissemination of teetotal doctrines generally, 
| the National Temperance League, the Scottish Temperance 
| League, the British Temperance League, the Scottish Per- 
missive Bill Association, the Irish Temperance League, and 
| the Irish Association for the Prevention of Intemperance. 
| There are also large district and county societies. Next to 
these come the secret orders, of which the Rechabites, Sons 
| of Temperance, Sonsof the Phenix, are large benefit so- 
| cieties. The Independent Order of Good Templars is non- 
beneficiary, and seeks in its “lodges” to provide social 
attractions, and at the same time to train the members in 
* temperance work ; itis probably the largest voluntary as- 
sociation in the world. There are societies in connection 
with the various religious bodies, of which the Church 
of England Temperance Society, the Catholic League of 
the Cross, the Baptist Total Abstinence Society, are promi- 
nent instances. 

The oldest organization in America is the Sons of Tem- 
perance (1842), now numbering about 80,000 members. 
The Independent Order of Good Templars (1851) is the 
largest, its membership approaching 100,000. Both these, 
as also the Royal Templars of Temperance (1877) and the 
Templars of Honor and Temperance (1845), are mutual 
benefit societies. The Woman’s Christian Temperance 
Union, the National Temperance Society and Publication 
House (New York), and the National Prohibition Party are 
active in educational work. The Woman’s Christian 
Temperance Union is the outgrowth of “the Women’s 
Crusade ” (1872), a remarkable uprising among the women 
of Ohio and Pennsylvania against the liquor traffic. The 
organization was effected in 1874, and has since spread” 
throughout the United States, its membership now (1887) 
numbering 207,000. Its influence has been widely felt in 
legislatures and in elections in which prohibitory laws have 
been voted upon. With the exception of the Church Tem- 
perance Society of the Protestant Episcopal Church, which 
has the “double basis,” all the temperance societies of the 
United States are based on the doctrine of total abstinence ; 
and, with the additional exception of the Father Mathew 
Total Abstinence Societies of the Roman Catholic Church, 
they all advocate the principle of prohibition. Amend- 
ments embodying this idea have been inserted in the State 
constitutions (by popular yote) of Maine, Kansas, and 
Rhode Island. In Vermont and Iowa the legislature has- 
enacted statutory prohibition, which is still in force. In 
other States local prohibition prevails to a large extent, 
chiefly in Georgia, Mississippi, Massachusetts, Tennessee, 
Kentucky, and Arkansas. 


Bibliography.—The literature of the subject is very extensive 
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Economy: F. R. Lees, Argument for the Prohibition of the Liquor 
Traffic; W. Hoyle, Our National Resources ; Hargreaves, Our Wasted 
Resources (New York). (5) SCIENCE: J. Livesey, The Malt Liquor 
Lecture; P. Burne, Tectotaller’s Companion; W. B. Carpenter, Physi- 
ology of Temperance and Total Abstinence; A. A. Reade, Study and 
Stimulants; Miller, Alcohol, its Place and Power; 1d., Nephatism ; 
B. W. Richardson, Cantor Lectures on Alcohol; Hargreaves, Alcohol 
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TEMPLARS, Kytaurs. Perhaps the most re- 
nowned of the three great military orders founded in 
the 12th century for the defence of the Latin Kingdom 
of Jerusalem is that of the Knights Templars ( pau- 
peres commitlitones Christi templique Salomonict), 
though abolished long before its rivals. It differed 
from the Hospitallers and the Teutonic Knights in 
having been a military order from its very origin, inas- 
much as its earliest members banded themselves to- 
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gether for the express purpose of giving armed pro- 
tection to the numerous pilgrims who, after the first 


crusade, flocked to Jerusalem and the other sacred | 


sites in the Holy Land. Walter Map has preserved 
the legendary story of their first achievements, from 
which it would appear that their earliest efforts were 
confined to the immediate neighborhood of Jerusalem ; 
and the memory of their original aim may perhaps be 
traced from fifty to seventy years later, when they 
conducted Henry of Saxony from their own quarters 
on Mount Moriah to the banks of Jordan, or when on 
the fall of the Holy City (1187) they protected the 
_ vanguard of the Christians on its way from Jerusalem 
to Tripoli. ‘The three orders were distinguished from 
each other by their garb. The Hospitallers wore black 
mantles with white crosses, the Templars white man- 
tles with a red cross, the Teutonic Knights white 
mantles with a black eross.+ 

The Templars almost from their foundation had 
their quarters in the palace of the Latin kings, which 
had been the mosque of Mount Moriah. This palace 
was also known as Solomon's temple, and it was from 
this templum Salomonis that the Templars took their 
name. ; 

About the year 1118 a Burgundian knight, Hugh 
de Paganis, bound himself and eight com- 
rades by a vow to the patriarch of Jerusa- 
lem to guard the public roads, to live as 
regular canons, and to fight for the King of Heaven 
in chastity, obedience, and self-denial. Baldwin ILI. 
granted them quarters on Mount Moriah and recom- 
mended their cause to St. Bernard. Under his patron- 
age the papal legate, Matthew, bishop of St. Albano, 
presided at the council of Troyes in January, 1128, for 
the purpose of drawing up or confirming the statutes 
of the new order. ‘The seventy-two statutes then 
drawn up met with the approval of Pope Honorius 
IL. and the patriarch of Jerusalem, and became the 
groundwork of the later and more elaborate ‘‘ Régle 
du Temple.’ Long before St. Bernard’s death (1153) 

the new order was established in almost 
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poe every kingdom of Latin Christendom. 
alee: Henry I. granted them lands in Nor- 
mandy. ‘They seem to have been settled 


in Castile by 1129, in Rochelle by 1131, in Languedoe 
by 1136, at Rome by 1138, in Brittany by 1141, and 
in Germany at perhaps a still earlier date. Alphonso 
I. of Aragon and Navarre, if we may trust the Span- 
ish historians, bequeathed them the third of his king- 
dom (Mariana, x. ¢. 9). ‘Raymond Berengar, count 
of Barcelona, and Alphonso’s successor in Aragon 
whose father had been admitted to the order, ranted 
them the strong castle of Mongon (1143), and estab- 
lished a new chivalry in imitation of theirs. Louis 
VIL. in the latter years of his reign gave them a piece 
of marsh land outside Paris, which in later times 
became known ,as the temple, and was the head- 
quarters of the order in Europe. Stephen of Eng- 
land granted them the manors of Cressing and Witham 
in Essex, and his wife Matilda that of Cowley, near 
Oxford. Eugenius III., Louis VII., and 130 breth- 
ren were present at the Paris chapter (1147) when 
Bernard de Balliol granted the order 15 librates of 
land near Hitchin ; and the list of English benefactors 
under Stephen and Henry IT. includes the noble 
nates of Ferrers, Harcourt, Hastings, Lacy, Clare, 
Vere, and Mowbray. 

After the council of Troyes Hugh de Paganis came 
to England and induced a number of English knights 
to follow him to the Holy Land. Amongst these was 
Fulk, count of Anjou, who would seem to have been 
a Templar before assuming the crown of Jerusalem in 
1131. Hugh de Paganis died about the year 1136 
and was succeeded by Robert de Craon, who is said 
to have been Anselm’s nephew. Everard de Barris, 


1 William of Tyre, xii. c. 7, viii. 3, xviii. 3-6; James de Vitry, 
Hist. Hieros., 60-67. 
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the third master, was conspicuous in the second cru- 


sade. In the disastrous march from - 

dicea to Attalia his troops alone kept up Ear! 
even the show of discipline; and their suc- Butane 
cess prompted Louis VIL to regulate his i 


whole army after the model of the Templar knights. 
In the French king’s distress for money the Templars 
lent him large sums, ranging from 2000 silver marks 
to 30,000 solidi. When Conrad IIT. of Germany 
reached Jerusalem he was entertained at their palace 
(aster 1148) ; and in the summer of the same year 
they took part in the unsuccessful siege of Damascus. 
The failure of this expedition was ascribed by a con- 
temporary writer to their treachery,—a charge to 
which Conrad would not assent. This is the first note 
fof the accusations which from this time were of con- 
stant recurrence. ? 

Henceforward for 140 years the history of the 
Templars is the history of the CrusapEs (q.v.). In 
1149 the Templars were appointed to guard the fort- 
ress of Gaza, the last Christian stronghold on the 
way towards Egypt. Four years later the new mas- 
ter, Bernard de Tramélei. and forty of his followers, 
bursting into Ascalon, were surrounded by the Sara- 
cens and cut off to a single man. William of Tyre has 
preserved the scandal of the day when he hints 
that they met a merited fate in their eagerness to 
possess themselves of the city treasure. ext year 
the rumor went abroad that they had sold a noble 
half-converted Egyptian prince, who had fallen into 
their hands, to chains and certain death for 60,000 
aurei [$258,187.50]. In 1166, Amalric, the Latin 
king of Jerusalem, hanged twelve Templars on a 
charge of betraying a fortress beyond the Jordan to 
an emir of Nir al-Din of Damascus. The military 
power of Niir al-DMm (1145-1173) was a 


standing menace to the Christian settle- oe 
ments in the Kast. Edessa had fallen to “anim 


the prowess of his father (1144-45); Dam- 
ascus was conquered by the son (1153), who four years 
earlier had carried his depredations almost to the walls 
of Antioch, and in 1157 laid siege to the Christian 
town of Paneas near the sources of the Jordan. In 
the disastrous fight that followed for the safety of the 
fortress of the Hospitallers, Bertrand de Blanquefort, 
the master of the T'emplars, and Odo de St. and 
one of his successors, were taken prisoners. Bertrand 
was released later when Manuel was preparing to 
march against Nur al-Din. The Templars do not. 
seem to have onpres Amalric’s early expeditions 
against Egypt. It was Geoffrey Fulcher, the Tem- 
plar correspondent of Louis VIL., who brought back 
(1167) to Jerusalem the glowing accounts of the 
splendor of the caliph’s court at Cairo with which 
ibbon has enlivened his great work. Nor was the 
order less active at the northern limits of the Latin 
kingdom. ‘Two English Templars, Gilbert de Lacy 
and Robert Mansel, *‘ qui Galensibus preeerat,”’ start- 
ing from Antioch, surprised Nir al-Din in the neigh- 
borhood of Tripoli an a him bare-footed to flight. 
But jealousy or honor led the Templars to oppose 
coats Egyptian expedition of 1168 ; and the wis- 
dom of their advice became apparent when the re- 
newed discord on the Nile led to the cones of Egypt 
to the 


by Asad al-Din Shirktih, and thus indirectly 
accession of Saladin, in 1169. In 1170, 

they beat Saladin back from their frontier er 
fortress of Gaza; and seven years later  gajadin. 


they shared in Baldwin IV.’s great victory 
at Ascalon. 

Meanwhile Saladin had possessed himself of Em 
and Damaseus (1174-75), and, as he was y lord 
of Egypt, his power hemmed inthe Latin kingdom 


every side. In July, 1173, Amalrie was suce by 
his son Baldwin IV., a boy of twelve. nd IIf., 
count of Tripoli, a man suspected of being in league 

—s ag 


2 Hist. Pontific., ap. Pertz , xx. 535-536. 
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with the Saracens, was appointed regent, although in 
1176 the masters of the Templars and the Hospitallers 
united in offering this office to the newly arrived Philip 
of Flanders. The construction of the Templar fortress 
at Jacob’s ford on the upper Jordan led to a fresh 
Saracen invasion and the disastrous battle of Paneas 

1179), from which the young king and the Holy 

ross escaped with difficulty, while Odo de St. Amand, 


the grand-master, was carried away captive and never | 


returned. 


Christian faith if released from the tribute he had 
paid to the Templars since (according to the reckoning 
of M. Defrémery) somewhere about 1149. The 
Templars murdered the envoys on their return (ce. 
1172). Amalric demanded that the offenders should 
be given up for justice. Odo refused to yield the 
chief culprit, though he was well known, and invoked 
the protection of the pope. Amalric had to vindicate 
his right by force of arms at Sidon, and died while 
reparing to take stronger measures. 
tween the Templars and the Old Man was still vital 
eighty years Jater when the two grand-masters rebuked 
the insolence of the Assassin envoys in the presence 
of Louis IX. Odo de St. Amand was succeeded by 
Arnold de Torroge, who died at Verona on his way to 
implore European suceor for the Holy Land. ‘The 
wer of Saladin was now (1184) increasing daily ; 
dwin LV. was a leper, and his realm was a prey to 
rival factions. There were two claimants for the 
guardianship of the state,—Raymond III. of Tripoli 
and Guy de Lusignan, who in 1180 had married 
Sibylla, sister of the young king. Baldwin inclined 


Torroge. veal 
There is something Homeric in the story of the fall 
of the Latin kingdom as related by the 


ea a 


Fall of 
Eeetom. knight, Gerard de Riderfort or Bideford, 
coming to the East in quest of fortune, 
attached himself to the service of Raymond of Tripoli, 
looking for the hand of some wealthy widow in re- 
ward. But on his claiming the hand of the lady of 
Botron he was met with a refusal. Angered at this, 
Gerard enrolled himself among the Templars, biding 
his time for revenge, and was elected grand-master on 
the death of Arnold. Baldwin IV. died (1185), leav- 
ing the throne to his young nephew Baldwin V., the 
‘son of Sibylla, under the guardianship of Raymond, 
whose office was not of long duration, as the little king 
died in September, 1186. This was Gerard’s oppor- 
tunity. The Templars carried the body of their dead 
_ sovereign to Jerusalem for burial ; and then, unknown 
to the barons of the realm, Gerard and the patriarch 
erowned Sibylla and her husband Guy. The corona- 
tion of Guy was the triumph of Reginald of Chatillon, 
onee prince of Antioch, and Saladin’s deadliest foe. 
It was at the same time the overthrow of Raymond’s 
ambition; and both Latin and Arabic writers are 
zreed that the Christian count and the Mohammedan 
an now entered into an alliance. ‘To break this 
friendship and so save the kingdom, the two grand- 
sters were sent north to make terms with Raymond. 
ut the rash valor of the Templars provoked a hope- 
less contest with 7000 Saracens. The grand-master of 
Hospitallers was slain ; but Gerard made his es- 
eape with three knights to Nazareth (Ist May, 1187). 
this emergency Raymond became reconciled with 
Guy; and Gerard placed the temple treasures of Henry 
IIL. at his king’s disposal. Once more it was the 
jars’ rashness that led to the disastrous battle of 
n (4th July). Gerard and the king fell into the 
of Saladin, but. were released about a year 
Raymond of Tripoli made his escape through 
ry or fortune ; and 230 Templars fell in or after 
for the fight was scarcely over before Sala- 
dered all the Templars and Hospitallers to be 
VoL. XXIIL—1170 


The connection | 


to the former, against the patriarch and Arnold de | 


historians of the next century. A French | 
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murdered in cold blood. One after another the Chris- 
tian fortresses of Palestine fell into the 
hands of Saladin. Jerusalem surrendered 
on 2d-3d October, 1187, and the treasures 
of the temple coffers were used to purchase the re- 
demption of the poorer Christians, part of whom the 
Templar warriors guarded on their sad march from the 
Holy City to Tripoli, Part of their wealth was ex- 
pended by Conrad of Montferrat in the defence of 


Fall of 
Jerusalem, 


( é} | ‘Tyre ; but, when this prince refused to admit Guy to 
During Odo’s mastership the Old Man of the. 
Mountains sent to Amalric offering to accept the. 


his city, both the Templars and the Hospitallers from 
the neighboring parts flocked to the banner of their 
released king el accompanied him to the siege of 
Acre (22d August, 1189). In his company 
they bore their part in the two years’ siege 
and the terrible famine of 1190-91; and 
their grand-master died in the great battle of 4th 
October, 1189, refusing to survive the slaughter of his 
brethren. 

On the fall of Acre, Philip Augustus established 
himself in the palace of the deans who are, how- 
ever, stated to have sympathized with Richard. This 
king sold them the island of Cyprus for 100,000 
besants t 218,700]; but unable to pay the purchase 
money, they transferred the debt and the principality 
to Guy of Lusignan. The English king consulted 
them before deciding on any great military movement; 
and in June, 1192, they advocated the bold plan of 
an advance on Kgypt rather than on Jerusalem. In 
the disputes for the Latin kingdom of the East the 
Templars seem to have supported Guy, and, like 
Richard, were credited with having had a hand in the 
murder of Conrad of Montferrat (April, 1192). It 
was in the disguise of a Templar and in a Templar 
galley that Richard left the Holy Land. When Acre 
was recovered, the Templars, like the Hospitallers, 
received their own quarters in the town, which from 
this time became the centre of the order. On the 
death of Henry of Champagne (1197) they vetoed the 
election of Raoul de Tabarie ; after the death of his 
successor Amalric they refused to renew the truce 
with Saladin’s brother, Saif al-Din, and led an ex- 
pedition against the Saracens before the 


Siege of 
Acre. 


arrival of the new king, John de Brienne, E Apeat toy 
at whose coronation in 1210 William de : 
Chartres, the grand-master. was present. Seven 


years later, with the aid of Walter de Avennis and of 
the Teutonic Knights, they commenced the building 
of their fortress of Castle Pilgrim, near Acre, on a 
rocky promontory washed by the Mediterranean on 
every side except the east. This wonderful structure, 
whose ruins are still to be seen, was fortified with a 
strong wall, founded on the substructure of a yet more 
extensive one running from sea to sea, and was flanked 
by lofty towers of huge square stones. Within was a 
spring of pure water, besides fishponds, salt-mines, 
woods, pastures, orchards, and all things fitted to 
furnish an abode in which the Templars might await 
the day of their restoration to Jerusalem. 

Tt was from this castle that in May, 1218, the fifth 
crusade started for the expedition against rien 
Egypt. The Templars were the heroes of — crusade, 
the siege of Damietta, at which William de 
Chartres was slain. ‘‘ First to attack and last to 
retreat,’’ they saved the Christian army from anni- 
hilation on 29th August, 1219; and ‘endl the city 
surrendered (5th November) the only one of’ its 
twenty-eight towers that had begun to give way had 
been shaken by their engines. On the other hand, it 
was largely owing to their objections that John de 
Brienne refused the sultan’s offer to restore Jerusalem 
and Palestine. ; 

From the very first the Templars seem to have been 
opposed to Frederick II., and when he landed at Acre 
(7th September, 1228) they refused to march under 
the banners of an excommunicated man, and would 
only accompany his host from Acre to Joppa in a 
separate body. They were accused of notifying Fred- 
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erick’s intended pilgrimage to the Jordan to the sultan, | 
and they were certainly opposed to Frederick's ten | 
years’ peace with Al-Kamil, the sultan of Egypt, and 
refused to be present at his coronation in Jerusalem. 
Frederick was not slow to avenge himself: he left) 
Jerusalem abruptly, publicly insulted the grand- | 
master, demanded the surrender of their fortresses, | 
and even laid siege to Castle Pilgrim. He left Acre | 
on 3d May, 1229, and on landing in Apulia gave orders | 
to seize the estates of the order and chase all its mem- | 
bers from the land. } | 
Long before the expiration of Frederick’s peace 
Europe was preparing for a fresh crusade 
against the now divided realm of the Ay- | 
yubids. Theobald of Navarre and_ his 
crusaders reached Palestine about August, 1239. The | 
Templars shared in the great defeat near Jaffa, an 
engagement which their temerity had done much to | 
provoke (13th November, 1239). If the king ever) 
accepted the overtures of Salih of Damascus, he was 
supporting the policy of Hermann of Perigord, the 
grand-master, who towards the summer of 1244 wrote 
a triumphant letter to England, telling how he had 
engaged this sultan and Nasir of Kerak to make an | 
alliance against the sultan of Egypt and restore the 
whole of Palestine from the Jordan to the sea. Theo- 
bald, however, before leaving the Holy Land (27th 
September, 1240), signed a ten years’ truce with Sélih 
of Egypt. The Hospitallers seem to have been won 
over to his view, and when Richard of Cornwall 
arrived (11th October) he had to decide between the 
two rival orders and their opposing policies. After 
some hesitation he concluded a treaty with the sultan 
of Egypt, much to the annoyance of the Templars, 
who openly mocked his efforts. On his departure the 
three orders came to open discord; the Templars laid 
siege to the Hospitallers in Acre and drove out the 
Teutonic Knights ‘‘in contumeliam imperatoris.”’ 
They were successful on all sides. The negotiations 
with Damascus and Kerak were reopened, and in 1244 
Hermann of Perigord wrote to the princes of Europe 
that after a ‘‘silence of’ fifty-six years the divine 
regres would once more be celebrated in the Holy 
ity. 
It was in this moment of danger that the sultan of 
Babylon called in the barbarous Khariz- 


Seventh 
crusade. 


Khariz- mians, whom the Mongol invasions had 
mian in- . * Z 
VEaADTE driven from their native lands. These 


savages, entering from the north, flowed 
like a tide past the newly built and impregnable Temp- 
lar fortress of Safed, swept down on Jerusalem, and 
annihilated the Christian army near Gaza on St. 
Luke’s day (18th October), 1244. From this blow the 
Latin kingdom of the Kast never recovered; 600 | 
knights took part in the battle; the whole army of 
the Templars, 300 in number, was present, but only 
18 survived, and of 200 Hospitallers only 16. The 
‘ masters of both orders were slain or taken prisoners. 
Despite the admirable valor of the Templars, their 
policy had. proved the ruin of the land. Jerusalem 
was lost to Christendom forever; and, though the 
Kharizmians melted away in the course of the next 
three years, they left the country so weak that all the 
acquisitions of Theobald and Richard fell an easy prey 
to the sultan of Babylon. 
Recognizing the fact that the true way to Jerusalem 
lay through Haypt, Louis LX. led his host 
to the banks of the Nile, being accom- 
ores by the Templars. Their master, 
Villiam de Sonnac, attempted in vain to 
restrain the rash advance of the count of Artois at the 
battle of Manstira (8th February, 1250), which only 
three Templars survived. St. Louis, when captured 
a few weeks later, owed his speedy release to the gen- 
erosity with which the order advanced his ransom- 
money. Shortly after his departure from Acre (April, 
1254) they consented to an eleven years’ truce with 
the sultans of Egypt and Damascus. 


Louis 
IX.’s 
crusade, 
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A new enemy was now threatening Mohammedan 
and Christian alike. For a time the Mongol advance 
may have been welcomed by the Christian cities, as 
one after another the Mohammedan principalities of 
the north fell before the new invaders. But this new 
danger stimulated the energies of Egypt, 


which under the Mameluke Beybars (see EL 
vol. vii. pp. 655-6) encroached year after — Seybars, 


year on the scanty remains of the Latin 
kingdom. The great Frankish lords, fearing that all 
was lost, made haste to sell their lands to the Templars 
and Hospitallers before quitting Palestine forever. 
In 1260 the former purchased Sidon and Beaufort ; 
next year the Hospitallers purchased Arsuf. In 1267, 
by a skilful adaptation of the banners of both orders, 
Beybars nearly surprised Antioch. The Templar 
fortress of Safed surrendered with its garrison of 600 
knights, all of whom preferred death to apostas 

(June, 1266). Beaufort fell in April, 1268, Antioc 

six weeks later; and, though the two orders still made 
occasional brilliant dashes from their Acre stronghold, 
such as that to Ascalon in 1264 and that with Prince 


Edward of England to destroy Kakvin in 1271, they 


became so enfeebled as to welcome the treaty which 
secured them the plain of Acre and a free road to 
Nazareth as the result of the English crusade of 1272. 
But, though weak against external foes, the Tem- 
plars were strong enough for internal warfare. In 
1277 they espoused the quarrel of the bishop of 
Tripoli, formerly a member of the order, against his 
nephew Bohemond, prince of Antioch and Tripoli, 
and commenced a war which lasted three years. In 
1276 their conduct drove Hugh IIL, king of Cyprus 
and Jerusalem, from Acre to Tyre. In the ensuing 
year, when Mary of Antioch had sold her claim to the 
crown to Charles of Anjou, they weleomed this prince’s 
lieutenant to Acre and succeeded for the moment in 
forcing the knights of that city to do homage to the 
new king. Thirteen years later (26th April, 1290) 
Tripoli fell, and next year Acre, after a siege of six 
weeks, at the close of which (16th May) William de 
Beaujeu, the grand-master, was slain. The 
few surviving Templars elected a new mas- paeon. 
ter, and, forcing their way to the seashore, palestine. 
sailed for Cyprus, which now became the 
headquarters of the order. <A futile attempt against 
Alexandria in 1300 and an unsuccessful effort to form 
a new settlement at Tortosa about the same time 


(1300-2) are the closing acts of their long career in the 


western parts of Asia. 
For more than a hundred years the Templars had 
been one of the wealthiest and most influ- 
ential factors in European polities. If we 
confine our attention to the East, we real- 
ize but a small part of their enormous 
power. Two Templars were appointed gu 
the disputed castles on the betrothal of irae Henry 
of England and the French princess in 1161. Other 
Templars were almoners of Henry ILI. of England 
and of Philip IV. of France. One grand-master was 
godfather to a daughter of Louis [X.; another, despite 
the prohibition of the order, is said to have been 
godfather to a child of Philip 1V. They are reported 
to have reckoned a pope (Innocent III.) among their 
members and to have refused admission to a king and 
his nephew (Philip IV.). They were summoned to 
the great councils of the church, such as the Lateran 
of 1215 and the Lyons council of 1274. Frederick I1.’s 
persecution of their order was one of the main causes 
of his excommunication in 1239; and his last will en- 
joined the restoration of their estates. Their prop- 
erty was scattered over every country of Christendom, 
from Denmark to Spain, from Ireland to Pero. 
Before the middle of the 13th century, Matthew 
reckons their manors at 9000, Alberic of Trois-Fon- 
taines at 7050, whereas the rival order of St. « 
barely half the latter number. Some fifty 
lier their income from Armenia alone wa 


Power and 
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sants [$43,740]. Both in Paris and in London their 
houses were used as strongholds for the royal treasure. | 
In the London temple Hubert de Burgh and the Poi- | 
tevin favorites of Henry ILL. stored their wealth; and | 
the same building was used as a bank into which the | 
debtors of the foreign usurers paid their dues. From 
the English Templars Henry Ti borrowed the pur- | 
chase money of Oléron in 1235; from the French | 
Templars Philip IV. exacted the dowry of’ his daughter | 
Isabella on her marriage with Edward II. To Louis 
IX. they lent a great part of his ransom, and to Ed- 
ward L. of England no less than 25,000 livres Tournois 

$5062.50], of which they remitted four-fifths. James | 

e Molai, the last grand-master, came to France in 1306 
with 150,000 gold florins [$381,271.50] and ten horse- | 
loads of silver. In the Spanish peninsula they oceu- 
pied a peculiar position, and more than one king of 
Aragon is said to have been brought up under their 
discipline. 

Such were the power and wealth of the Templars at 
the time when Philip IV. of France accused hens of 
heresy and worse offences, had them arrested (13th 
October, 1307), and forced them to confess by tortures 
of the most excruciating kinds. Five years later (26th 
May, 1312) the order was suppressed by decree of the 
council of Vienne and its goods transferred to the 


hospital of St. John. 


The order consisted of (1) knights, (2) chaplains, and (3) | 
men-at-arms (armigeri, clientes, and servientes). | 

~Constitu- = The knights were ¢ither bound for life or fora 
go fixed period, and were the only members enti- 


tled to wear the white mantle. Married brethren were ad- | 
_ mitted; but no woman might enter the order. Each knight | 
_ might keep three horses and one man-at-arms, who, like his | 
master, might be bound for life or only for a time. Like | 
_ Augustinian canons, they were to attend daily services ; but 
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The general spirit of the Templar statutes remained un- 
altered to the end, though the increasing wealth 
of the order gave rise to a number of additional 
rules. ‘The grand-master was always head of 
the society; his instructions were binding on every mem- 
ber, and the very laws were at his discretion. But he could 
not declare war, alienate the society’s estates, or even admit 
a member without the consent of his chapter. He was 
elected by thirteen brothers, chosen by a peculiar method 
of co-optation, and all, if possible, belonging to different 
nations. Next to him in dignity came the seneschal, on 
whom the duties of the absent master devolved. The mar- 


Adminis- 
tration, 


,Shal had charge of the steeds and accoutrements; he also 
commanded the knights and men-at-arms, the latter of 


whom seem in time of war to have been at the disposal of 
the tureopolier. The commander of the kingdom guarded 
the treasure-house, to which even the grand-master might 
not havea key ; the commander of the city of Jerusalem had 
charge of the True Cross in time of war. There were twelve 
or perhaps more commanders or preceptors of the different 
provinces and kingdoms of Europe and Asia,—Jerusalem 
(kingdom and. city), Acre, Tripoli, Antioch, France, Eng- 
land, Poitou, Aragon, Portugal, Apulia, and Hungary. No 
European preceptor could cross the sea without the grand- 
master’s leave; but all ought to be present at the election 
to this office. The privileges and duties of every member 
were strictly prescribed, from the number of horses he might 
ride and the amount of food he might eat to the color of 
his clothes. The order seems to have owned a fleet, part 
of which, if not all, was under the authority of the com- 
mander of the kingdom. Besides the knights and men-at- 


/arms, the society reckoned chaplains in its ranks; and it 


was the habit of confession to these priests that seems to 
have stirred the wrath of the Dominicans and the Francis- 
cans, who played a very conspicuous part in the overthrow 
of the order, especially in England. For grievous offences, 
such as desertion to the Saracens, heresy, or losing the gon- 
falon, a Templar might be expelled (perdre la maison); for 
minor offences, such as disobedience or lowering the banner 
in battle, he suffered a temporary degradation (perdre son 
abit). By a mutual agreement the Templars and Hospital- 


_ the soldier outwearied with his nightly duties might on | 
_ ¢ertain conditions absent himself from matins with the 
_ master’s consent. Two regular meals were allowed for each | 
day; but to these might be added, at the master’s discre- | 
tion, a light collation towards sunset. Meat might be eaten | 
_ thrice a week; and on other days there was to be a choice | 
of vegetable fare so as to suit the tenderest stomach. 
Brethren were to eat by couples, each keeping an eye on his 
_ fellow to see that he did not practice an undue austerity. 
Wine was served at every meal, and at those times silence 
was strictly enjoined that the words of Holy Writ might 
be heard with the closest attention. Special care was to be 
taken of aged and ailing members. Every brother owed 
the most absolute obedience to the master of the order, and 
was to go wherever his superior bade him without delay, 
“as if commanded by God.” All undue display in arms or 
_harness was forbidden. Parti-colored garments were for- 
Dbidden; black or dusky-brown (burellus) was to be worn by 
all except the knights. All garments were to be made of 
wool; but from Easter to All Souls a linen shirt might be 
ubstituted for one of wool. The hair was to be worn short, 
and a rough beard became one of the distinguishing marks 
of the order. Hunting and hawking were unlawful; and 
‘the very allusion to the follies or secular achievements of 
earlier life was forbidden. A lion, however, being the type 
of the eyil one, was legitimate prey. Strict watch was 
kept on the incomings and outgoings of every brother, ex- 
cept when he went out by night to visit the Sepulchre of 
Lord. No letter, even from the nearest relative, might 
be opened except in the master’s presence; nor was any 
nember to feel annoyance if he saw his relative’s gift trans- 
d at the master’s bidding to some other brother. The 
n were to sleep in separate beds in shirts and 
eches, with a light always burning in the dormitory. 
e who lacked a mattress might place a piece of carpet 
m the floor; but all luxury was discouraged. The order 
ognized two governing bodies,—the first, a meeting for 
nary business, to which only the wiser members were 
mmoned; the second, one for extraordinary affairs, such 
granting of lands or the reception of new members, 
‘ich ocexsions the master might summon the whole | 
unity. Even at these last assemblies the master 
have decided on the final action (c. 59). A term 
ion was assigned to each candidate before admis- 
da special clause discouraged the reception of boys — 
were of an age to bear arms. Lastly, the 
of the Temple were exhorted to shun the kiss 
woman, whether maid or widow, mother, aunt, or 


lers, despite their long and deadly feud, were bound not to 
receive ejected members of the rival order; and the Tem- 
plar cut off in battle and defeat from all hope of rejoining 
his own ranks might rally to the cross of St. John. As Acre 
was the headquarters of the order in the East, so Paris was 
its centre in the West (Matt. Paris, vy. 478). Every member 
before admission must declare himself free of debt, sound 
of body, and affiliated to no other religious society ; he must 
also take a vow of obedience and chastity, at the same time 
renouncing his private property and dedicating his future 
life to the Holy Land. The order prided itself specially on 
the splendor of its religious services, the abundance of its 
alms, and its reckless valor for the Christian faith. At the 
time of its suppression it was calculated to number 15,000 
members. Three MSS. of its ancient statutes, written in 
Old French, are still extant‘at Dijon, at Paris, and at Rome. 
Of these the first was transcribed about 1200, the last two 
from 1250 to 1300. They have been published by M. Mail- 
lard de Chambure (Paris, 1840). 

A scheme for the union of the three great military orders 
into one had received the sanction of Gregory 
X.and Louis TX., of Nicholas ITV. and Boni- suppression 
face VIII. The recovery of the Holy Land of the order. 
was the dream of the last pope’s highest am- 
bition: and when he died a prisoner in the hands of Philip 
IV. of France this king continued to advocate the plan for 
his own purposes. His gold or influence secured the 
election of Clement V.as pope (5th June, 1305).  Accord- 
ing to a slightly later tradition, before consenting to the 
new pope’s appointment he exacted from him an oath to 
assist in carrying out six propositions, one of which he 
would not disclose as yet. This sixth condition, if it ever 
existed, must have been the suppression of the Templars; 
and, whether false or true, Villani’s story emphasizes a 
popular and almost contemporary opinjon, It is known 
that Philip was urging Clement in this direction before the 
latter’s coronation at Lyons on 14th November, 1305, and 
all through the two succeeding years. On 6th June, 1306, 
the pope summoned the grand-master from Cyprus to 
France. James de Molai obeyed the call, and, hearing of 
the charges against his order, demanded a prompt investi- 
gation. In this demand he was supported by the leading 
Templars of the realm. Clement, who disbelieved the ac- 
cusations, fenced with the question. But, though only a 
very short time previously Philip had —— of his special 
love for the order, and though it had sheltered him from the 
fury of the Paris mob in 1306, he was now determined on its 
destruction. Its wealth would fill the royal coffers, and the 
rumors of the day afforded a ready engine for its overthrow. 
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For perhaps half a century there had been strange stories | 
circulating as to the secret rites practiced by 
the order at its midnight meetings. It was | 
said that on his initiation each member had | 
to disavow his belief in God and Christ, to spit upon the 
crucifix, to submit to indecent ceremonies, and to swear 
never to reveal the secrets of the society or disobey the 
mandates of a grand-master, who claimed full power of | 
absolution. When the mass was celebrated the consecrat- | 
ing words “ Hoc est corpus” were omitted; on Good Fri- 
day the holy cross was trampled under foot; and the 
Christian duty of almsgiving had ceased to be observed, 
Even the vaunted chastity of the order towards women 
had, it was said, been turned into a sanction for more hor- 
rible offences. These evil practices were part of the secret 
statute law of an order which in its nightly assemblies 
worshipped hideous four-footed figures,—a cat or a calf. 
In England the very children at their play bade one an- 
other beware of a Templar’s kisses. Stranger stories yet 
were rife in this country and gravely reported before 
bishops and priests,—of children slain by their fathers be- | 
cause they chanced to witness the nightly orgies of the 
society; of one prior’s being spirited away at every meet- 
ing of the general chapter; of the great preceptor’s de- | 
claring that a single hair of a Saracen’s beard was worth | 
more than the whole body of a Christian man. In France | 
they were said to roast their illegitimate children and 
smear their idols with the burning fat. 

For nearly two years Philip waited for Clement to fulfil 
his bargain. A certain Templar from the 
prisons of Toulouse now offered to put the 
king in possession of a secret that would be 
worth arealm. Acting on the evidence of this 
informer, Philip issued orders (14th September, 1307) for 
the arrest of all the Templars in France on the night of 
Friday, 13th October. He seems to have written to the 
neighbdring princes urging them to act in the same way. 
James de Molai was seized with sixty of his brethren in 
Paris. On Saturday they were brought before the univer- 
sity of Paris to hear the enumeration of their crimes; and 
on Sunday the Paris mob was gathered in the royal gar- 
dens, where preachers were inveighing against the iniqui- 
ties of the order. The inquisitors began their work at 
once; and inhuman tortures forced the most horrible 
avowals from the lips of many. In Paris alone thirty-six 
Templars died under torture.1. Of 140 Templars examined 
at Paris between 19th October and 24th November, 1307, 
the experience of some of whom extended over nearly half 
a century, there is hardly one who did not admit the dis- 
honoring of the crucifix at his reception. Very many con- 
fessed to other charges, even of the worst description. 
Clement V., although he suspended the inquisitor’s powers 
on 27th October (Loiseleur, 159), before the end of the next 
month wrote to Edward II. to arrest all the English Temp- 
lars, who were accordingly seized on 10th January, 1308. 
About the same time they were arrested in Sicily (24th 
January) and in Cyprus (27th May). As Clement did not 
move fast enough, Philip went to Poitiers with 700 armed 
men, and the pope was at his mercy. It was agreed that 
the prisoners, their lands, and their money should be nom- 
inally placed in the hands of Clement’s commissioners. 
The power of the inquisitors was restored (5th July); and 
the property forfeited was to be devoted to the recovery of 
the Holy Land. Clement now gave orders for fresh dio- 
cesan inquiries, into the guilt of the Templars. He had 
already heard the confessions of seventy-two at Poitiers 
(29th June to 1st July). The grand-master and the three 
preceptors were re-examined at Chinon, and renewed their 
old confessions (20th August). Lastly, the bull Regnans in 
Colo summoned a great council at Vienne for Ist October, 
1310, when the question of the guilt of the order might be 
considered. The diocesan councils were only empowered 
to inquire into the conduct of individuals. 

The trial began on 11th April, 1310. On 23d April Regi- 
nald de Pruino protested against the unfair- 
ness of the proceedings. On Tuesday, 12th 
May, fifty-four Templars were burnt by order 
of the archbishop of Sens, and a few days later four more. 
Next day the terror spread (19th May). Forty-six Temp- 
lars withdrew their defence and the commissioners decided 
(30th May) to adjourn till November. The second exam- 
ination lasted from 18th December, 1310, to 5th June, 1311. 
Meanwhile (c. April, 1311) Clement and Philip had come to 
terms. The pope condemned the Templars. The council 
of Vienne met in October, 1311. A discussion arose as to 
‘whether the Templars should be heard in their own de- 
fence. Clement, it is said, broke up the session to avoid 
compliance; and when seven Templars offered themselves 
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as deputies for the defence he had them cast into prison. 
Towards the beginning of March Philip came to Vienne, 
and he was seated at the pope’s right hand when that 
pontiff delivered his sermon against the Templars (3d 
April, 1312), whose order had just been abolished, not at 
the general council, but in private consistory (22d March), 
On 2d May, 1312, he published the bull Ad Providam, trans- 
ferring the goods of the society, except for the kingdoms 
of Castile, Aragon, Portugal, and Majorca, to the Knights 
of St. John. The order was never formally pronounced 
guilty of the crimes laid to its charge; its abolition was 
distinctly, in the terms of Clement’s bull Considerantes 
Dudum, ““non per modum definitive sententiz, cam eam 
super hoe secundum inquisitiones et processus super his 
habitos non possemus ferre de jure sed per viam provisionis 
et ordinationis apostolice ” (6th May, 1312). 

The individual members of the order seem to have been 
left to the judgment of provincial councils. They were 
divided into three classes,—(1) those who confessed at 
once; (2) those who persisted in denial of the charges; (3) 
those who, having confessed at first, withdrew their con- 
fessions later on the plea that they had been extracted by 
torture. The penalties for the three classes were respec- 
tively (1) penitence, (2) perpetual imprisonment, (3) death 
by fire. The cases of the grand-master, the visitor of 
France, and the masters of Aquitaine and Normandy were. 
Early in 1314 they were. 
forced to make a public confession in Notre Dame, and had 
already been condemned to perpetual imprisonment when 
the grand-master and the preceptor of Normandy publicly 
proclaimed their entire innocence. The king, without con- 
sulting the church, had them burnt “in the little island” 
of the Seine “ between the Augustinians and the royal 
garden.” 

The opinion that the monstrous charges brought against 
the Tempiars were false and the confessions 


were only extracted by torture is supported by , Question of 
the general results of the investigation (in py ah cea 


almost every country outside France), as we 
have them collected in Raynouard, Labbe, and Du Puy. 
In Castile, where the king flung them into prison, they 
were acquitted at the council of Salamanca. Im Aragon, 
where they held out for a time in their fortresses against. 
the royal power, the council of Tarragona proclaimed in 
their favor (4th November, 1312). In Portugal the com- 
missioners reported that there were no grounds for accusa- 
tion. At Mainz the council pronounced the order blame- 
less. At Treves, at Messina, and at Bologna, in Romagna. 
and in Cyprus, they were either acquitted or no evidence 
was forthcoming against them. At the council of Ravenna. 
the question as to whether torture should be used was 
answered in the negative except by two Dominicans; all 
the Templars were absolvyed,—even those who had con-— 
fessed through fear of torture being pronounced innocent: 
(18th June, 1310), Six Templars were examined at Flor- 
ence, and their evidence is for its length the most re- 
markable of all that is still extant. Roughly speaking, 
they confess with the most elaborate detail to every charge, 
—even the most loathsome; and the perusal of their evi- 
dence induces a constant suspicion that their answers were 
practically dictated to them in the process of the exam- 
ination or invented by the witnesses themselves.2 In 
England, where perhaps torture was not used, out of 
eighty Templars examined only four confessed to the 
charge of denying Christ, and of these four two were 
apostate knights. But some English Templars would 
only guarantee the purity of their own country. That 
in England as elsewhere the charges were held to be not 
absolutely proved seems evident from the form of confes- 
sion to be used before absolution, in which the Templars. 
acknowledged themselves to be defamed in the matter of 
certain articles that they cannot purge themselyes. In Eng- 
land nearly all the worst evidence comes at second or third 
hand or through the depositions of Franciscans and Domin- 
icans. Yet it can hardly be doubted that the “ spuitio- 
super crucem ” did form a part of the initiation ceremony. 
Even the English Templars admitted that the ites of 
the order were one aud the same all the world 
there is no setting aside the consistent evidence 
every French Templar as to his guilt in this 
the other charges the most revolting may have o 
in the abuse and misinterpretation of a license prin 
intended for military emergencies. Such at least is the 
form it seems to take in the evidence of John Senand (ap. 
Mich., ii. p. 137). A debased mind might misinterpret — 
this concession and translate it into coarser ) ; 
(this part ot the initiation ceremony being pri 
ducted in private, as, most certainly, was the 
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the cross) there might be two formularies current in the 
order, of which the second was plainly immoral, whereas 
the first was perfectly harmless unless coupled with a 
sous-entendre. So too with regard to the spuitio. One Tem- 


plar says plainly that he took it for a joke,—pro trufa; | 


others regarded it as an imitation of St. Peter’s denial; a 


modern writer has suggested that the custom was intended | 
as a symbol of absolute obedience (ap. Mich., ii. 260). | 
There is little doubt that most members looked upon the | 


ceremony with disgust. Some salved their consciences by 
the excuse that they were denying Jesus and not Christ; 
another when shown the erucifix denied his belief in the 


painted figure. Nearly all declared that they had spat near | 


but not upon the cross, and denied Christ ‘non corde sed 
ore.” Men who could thus play with their own consciences 
at their initiation might well, when their lives were in 
peril, clothe a falsehood in the garb of truth by denying 
“spuitio super crucem” instead of confessing to “ spuitio 
juxta crucem.” 

The other charges stand upon a somewhat similar foot- 
ing. The power of lay absolution might easily be de- 
veloped out of the harmless words with which the master 
or preceptor dismissed his chapter. The cordule which 
Templars were accused of wearing in honor of their idol 
take a very different appearance as the “ zones of chastity ” 
or “belt of Nazareth” worn in accordance with St. Ber- 
nard’s precept. With regard to the charge of idolatry the 
evidence is very conflicting. In France and at Florence 
a large proportion of the members confessed to indecent 
kissing (oscula inhonesta) at their initiation; but hardly a 
single English Templar admitted the charge, and one 
French witness suggested an almost ludicrous explanation 
of the rumor. Here also a simple ceremony of respect or 
humiliation seems to have been expanded into one of 
shamelessness ; but the evidence is too strong to admit of 
its being explained away, at least in France. 

Not a few witnesses confessed that they had been called 
upon to declare Christ a false prophet, who 
suffered for His own sins and not for the race, 
and to believe only in a superior God of the 
heavens (Deum celi superiorem). One Florence 
_ witness admits that the idol was worshipped as God and 

Saviour. It was this head, according to one of the wit- 

nesses, that could make the order rich and cause the earth 

to bud and the trees to blossom. A Carcassonne Templar 
spoke of the idol (Raynouard, 241) asa friend of God, who 

converses with God when he wishes. On such evidence M, 

Loiseleur holds that the Templars were members of a 

secret religion, which combined the heretical teachings of 
_ the Bogomilians and the Luciferians. The former “the 
_ friends of God,” believed in a Supreme Deity, whose eldest 
_ son Satanael was the creator of our world after his revolt 
_ against his father, and whose younger son Jesus was made 

man to counteract the evil deeds of his brother. They did 
- not yenerate the cross, regarding it as the instrument of 
_ Christ’s passion. The Luciferians, on the other hand, wor- 

shipped the eldest son, who had power over all the riches 

of this world. M. Loiseleur has shown some remarkable 
coincidences, verbal and otherwise, between the creed of 
these two sects and that of the Templars, who, according 
to him, borrowed from the former their belief in the 

Supreme Deity and from the latter their devotion to the 
_ God of this earth. It seems, however, doubtful whether 
he is justified in combining the several items of such scat- 
tered evidence into a complete doctrinal system. His ar- 

ent might be turned against himself; for, if these 

eresies were so widely spread in medieval Europe, are 

they not for that reason those most likely to be ascribed to 
an unpopular order? 

On the whole it may perhaps be admitted that the 
charges of “spuitio” and “osculatio inhonesta” were cur- 
rent, at least sporadically, for fifty years before the sup- 
pression of the order.! They may have become more gen- 
eral in the time of Thomas Beraud, the grand-master (who 
died 1273), according to the evidence of the preceptor of 
Aquitaine. On the death of William de Beaujeu (1291) 
there were two rivals for the office of grand-master,— 
Hugh de Peraud, the visitor of France, and James de 
Molai. The latter in 1291, at a general chapter, had de- 
clared his intention of extirpating certain practices in the 
of which he did not approye?; while, if we may 
the French witnesses, the most vigorous initiator 
ng to the new method was Hugh de Peraud. This 
ts in with the account* that the errors were in- 
ed after William de Beaujen’s death. In other 
is, it is probable that the party of Hugh de Peraud 
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between 1290 and 1307 made a desperate effort to enforce 
the new ceremonies and the new doctrines throughout 
France and England. The custom of “‘spuitio,” at all 
events, Was very ancient, and Hugh de Peraud devoted his 
energies to the propagation of the “ osculatio inhonesta.” 
This would explain the omission of all allusion to the lat- 
ter ceremony when the English Templars were absolved; 
for they would not confess to a practice of which they were 
innocent. This theory likewise goes a long way towards 
interpreting both the confession and the denial of James 
de Molai and the general acquittal of the Templars in 


nearly all the councils outside France. (TAs Bed 
TEMPLE. The temple is an institution common 


to religions of natural growth which have 


) 
| 


reached a certain stage, and in most lan- Meaning. 


|guages bears a name expressing that it is 


the house or palace erected by men as a habitation for 
their god* (Greek, vad¢; Hebrew, hékal, ‘‘ palace,’’ or 
béth élohim, ‘‘house of God;’’ Latin, cedes sacre). 
In this connection the term ‘‘house of God’’ has 
quite a different sense from that which we connect 
with it when we apply it to a Christian place of wor- 
ship. A temple ,is not a meeting-place for worship- 
pers; for many ancient temples were open only to 
priests, and as a general rule the altar, which was the 
true place of worship, stood not within the house but 
before the door. The temple is the dwelling-house 
of the deity to which it is consecrated, whose presence 
is marked by a statue or other sacred symbol; and in 
it his sacred treasures, the gifts and tribute of his 
worshippers, are kept under the charge of his at- 
tendants or priests. Again, a temple implies a sanctu- 
ary; but a sanctuary or holy spot does not necessarily 
contain a temple. A piece of land may be reserved 
for the deity without a dwelling-house being erected 
to him upon it, and a sacred tree, stone, or altar, with 
the holy precinct surrounding it, may be recognized 
as a place where the worshipper can meet his god and 
present his offerings, although no temple is attached. 
ndeed the conception of a holy place, separated from 
profane use, is older than the beginnings of architec- 
ture ; and natural objects of worship, such as trees 
and stones, which need no artificial protection or 
official keeper, are older than images enshrined under 
roofs and protected by walls and doors. All antique 
religion is essentially altar-worship (see SACRIFICE), 
and for ritual purposes the altar always continued to 
be the true centre of the sanctuary. But the altar is 
only a modification of the sacred stone (comp. PRIEST, 
vol. xix. p. 747), and it has already been observed 
that, even in later times, the chief altar of a sanctuary 
stood outside the temple. In the oldest and most 
primitive forms of religion the sacred stone is at once 
the place where gifts are offered and the material sign 
of the presence of the deity; thus the temple with 
its image belongs to a later development, in which 
the significance of the sacred stone is divided between 
the altar outside the door and the idol, or its equiva- 
lent, within. But in many very ancient sanctuaries 
the place of a temple is taken by a natural or artificial 
grotto (e.g., the Dhierician Astarte grottos, the grotto 
of Cynthus in Delos), or else the temple is built over 
a subterranean opening (as at Delphi) ; and while this 
may be in part explained as connected with the cult 
of telluric deities, or the worship of the dead, it seems 
not unreasonable to think that in their origin cave 
temples may date back to the time when caves were 
commonly used as human habitations, that the altar 
in front,of the temple had its prototype in altars at 
the mouths of sacred caves, which were approached 
with holy fear and not entered by ordinary worship- 
pers, and that thus some of the main features of the 
ancient temple were fixed from the first by the analogy 
of more primitive sanctuaries. The influence of the 
cave temple seems at least to be undeniable in that 


4 Templum piper] aoe a mean inaugurated for the observa- 
tion of auspices by the augurs. But at Rome most_#des sacre 
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widespread type of sanctuary in which besides the 
court for the worshippers and an outer chamber, there 
was a dark and mysterious inner room, an adytum or | 
Holy of Holies. This type is found in Egypt (see 
ARCHITECTURE, Vol. ii. p. 340 and plate VIL), among 
the Semites, as in the temple at Jerusalem and in| 
that of Hierapolis (De Dea Syr., 2 31), and also 
among the Greeks and Romans. In Greece the 
adytum was not a universal feature, though large 
temples usually had an antechamber as well as the 
cella or proper chamber of the god. But, where an 
oracle was given, or mysteries were celebrated, an 
adytum was always found, and one of its names was | 
uéyapev, which seems to be a transcription of a Semitic 
word for a cave (meghara). Certain adyta in Greece 
were actually subterranean; and the association of 
oracles with caves is well known. 

The architectural features and plan of temples in 
various parts of the world have been illustrated at 
length in the article ARCHITECTURE, and need not de- 
tain us here, but some further notice of the successive 
temples at Jerusalem is called for by the unique interest 
of the subject, while a glance at the topographical 
problems connected with this holy site is necessary to 
supplement the article JERUSALEM. 

1, The Temple of Solomon.—There were temples 
among the Hebrews before the time of Sol- 
omon, whether private, like that of Micah 
(Judges xvii. 5), or public, like that of 
Shiloh, where the ark was housed for a time (see 
TABERNACLE). In this, as in other matters, the Israel- 
ites must have learned from the Canaanites, who had 
large temples in the time of the Judges. The ‘‘hold”’ 
(vault?) of the temple of El-Berith at Shechem was 
the place of refuge for a thousand men i: udges ix. 46 
sq.), and at Gaza there was a vast temple with a roof 
supported on two middle pillars (Judges xvi. 29). 
Solomon’s enterprise was not therefore absolutely 
novel, and in point of size his temple can hardly have 
surpassed those just mentioned. But his subjects 
were much behind the Canaanites and Philistines in 
the constructive arts, and as Solomon had to eall in 
the aid of Tyrian craftsmen it cannot be questioned 
that the design was derived from Tyrian architecture. 
The general plan, indeed, of the house or ‘‘ palace ’’ 
(hekeal) of Jehovah, with an adytum (debir, BE. V. 

‘oracle’’), an outer chamber, and an altar before the 
door, is, as we have seen, common to many countries, 
especially in temples which had an oracle, as was the 
ease with Solomon’s temple, built to contain the ark. 
But all the distinctive features are Phoenician, or at 
_ least characteristic of the northern Semites, of whose 
art the Phoenicians were then the leading exponents. 
For the general arrangements the temple of Hierapolis 
(Mabbog), described by Lucian, offers a com plete par- 
allel. Like that. of Solomon, it faced the east, and had 
two cellae and a pronaos. The interior was enriched 
with gold work. Before the door stood a brazen altar 
within a walled court. The walled court is a constant 
feature in the Phoenician and Syrian temples, known 
to us from their remains or from coins,! and the golden 
decorations, the portico, and the brazen altar appear 
in the ancient temple of Byblusand in other Phoenician 
shrines (C.Z.8., Nos. 2, 143). The chief motives in 
the internal decoration of Solomon’s temple were the 
palm tree and the cherub. The former is one of the 
commonest Phoenician symbols, and the Phoenician 
associations of the latter are clear from Ezek., xxviii. 
The cherub, in fact, is only a variety of the sphinx, 
and the way in which the palm and winged animal 
figures were combined in Pheenician decoration is shown 
in a fragment of alabaster preserved in the Louvre and 
here figured (Fig. 1) after Perrot (op. cit., iii. 131). 

o cherubs with outstretched wings stood in the 
adytum to form a baldachin over the ark. Baldachins 


1 See T. L. Donaldson, Architectura Numismatica (London, 1859); 


notes Mission de Phénicie; Perrot and Chipiez, Hist. de 0 Art, 
vol. iii. 
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over the image or symbol of the deity existed in other 
temples of the northern Semites (Donaldson, op. cit., 
pp. 73, 76 sq., 99), and in many Pheenician works of 
art e.g., on the stele of Byblus) the figure or symbol 
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Fig. 1. 


of a deity is overshadowed by the winged disk (an 
Assyrian symbol of godhead) arranged as a sort of 
canopy (Ménant, Glyptique Oriental, ii. 231, 238). 
The adytum of the temple was a cube of 20 cubits 
each way; the outer chamber was of the same breadth, 
but 40 cubits long and 30 high.* The portico was of 
the breadth of the main building and 10 eubits deep. 
That the two chambers were separated by a solid wall 
and not by a mere wooden partition may be taken as 
certain if, with Stade, we understand 1 Kings vi. 31 
to say that the doorway of the adytum was pentagonal 
i.e, that instead of a horizontal lintel a rude arch of 
two blocks was introduced to distribute the pressure 
of the superincumbent wall. In this ease it is not 
likely that the exterior walls of the adytum were car- 
ried up to a height of 30 cubits, so as to allow of a 
continuous roof. The reduction of the dimensions to 
English feet is approximately determined by the Siloam 
inscription, which gives a round number of 1200 eubits 
for a measured length of 1760 feet. The Hebrew 
cubit, therefore, was the short cubit of antiquity, and 
for practical purposes may be taken as equal to the 
Greek cubit of 18 inches, used by Josephus for the 
measurements of Herod’s temple. Thus the roof- 
beams of the temple had a span of 30 feet, a length 
sufficient to make it probable that the wooden pillars 
spoken of in 1 Kings x. 12 (comp. 2 Kings xviii. 16) 
were employed to support them. The roof of the 
temple at Gaza rested on play as we have seen, and 
wooden pillars seem to have been used within the 
temple at Golgus (Cesnola, Cyprus, Rp 139), which 
was smaller than that of Jerusalem. peculiar feat- 
ure in Solomon’s temple was that all its sides, except 
the front, were surrounded by three stories (each 5 
cubits high) of small chambers, 5 cubits wide on the 
ground floor, 6 on the first floor, and 7 on the second, 
the increasing breadth being evidently got by cing 


the thickness of the walls by 1 eubit at each 
Thus, allowing for the walls, the external 
ments of the Ph ind cannot have been much less than 
45 cubits by 90. The aspect of the fagade ean only be 
conjecturally determined. Several Phoenician | 
known from coins, show on their facade a high-pitched 
: 1 often 
on acorn tate ea 
¢ Ta such small chambers the winding stair (1 Ki 
hardly have been more thana vertical post fo 
to it (Prof. J. H. Middleton). 
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gable (Byblus, Tripolis), and that of Tripolis has also 
a flat-roofed wing on each side of the gable and portico, 


which would answer to the ends of the side chambers | 


in our temple. But perhaps the closest analogy to the 
frontispiece of Solomon's temple is the often-cited one 
of the temple at Paphos, of 
which a representation from 
a coin is annexed (Tig. 2). 
Here the portico between the 
side wings is flanked by two 
slender towers, and in the end 
of the nave above the door 
there are square-topped win- 
dows. Solomon’s temple had 
‘“windows of beams’’ (or 
““with horizontal lintels’’) 
“framed in,’’ which, as Pro- 
fessor J. H. Middleton ob- 
serves, is naturally explained on the analogy of the 
windows between the beams in the wooden gables of 
Coptie churches. This is the obvious position of 
openings for light in buildings the type of which was 
derived from wooden constructions, and we know that 
the oldest Phoenician temples were, at least in great 
art, of wood (Utica; Pliny, //. N., xvi. 79; comp. 
os., C. Ap., i. 17, 18, and Solomon’s house of the 
forest of Lebanon). That Solomon’s temple had tow- 
ers cannot be proved, for the height of the porch 
is not given in Kings, and the 120 cubits of 2 Chron. 
iii. 4 is obviously an excessive figure, due to a mistake 
of the writer or of a copyist. But the fact that in 
Ezekiel’s ideal temple the door-posts of the porch are 
5 cubits broad makes the existence of slender turrets 
like those of Paphos on each side of the portal prob- 
able. Another feature of Solomon’s temple is exactly 
reproduced at Paphos. On each side of the door the 
coin shows a fastastic pillar standing free. Solomon 
erected two such pillars of bronze, 18 cubits high ( 
Kings vii. 15 sq.), with capitals of ‘‘ lily work,’’ 7 
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1é., 
~ adorned with lotus flowers, like the Phoenician capital 
from Cyprus figured by Perrot (op. cit., p. 116). Such 
twin pillars or twin stelee in stone are of constant oc- 
currence in Phoenician sacred art, and are still familiar 
to us as the Pillars of Hercules. In Solomon's temple 
both the oracle and the outer cella had folding doors. 
_ In the second and third temples the inner door was 
replaced by a vail (pard/heth), and a vail also hung 
before the outer door (Mal. i. 10; 1 Mace. i. 22, iv. 51; 
 B. J. v. 5, 44 sq.). ‘The Chronicler (2 Chron, iii. 14) 
introduces a vail in the first temple. This feature also 
seems to be common to the temple with other Semitic 
shrines comp. O.LS., 


i ., No. 86, p559, Assyr. parakku, 
Syriac prakké, ‘ shrines,’’ and the Kaaba at Meeca).’ 


The temple had an inner court of its own (1 Kings vi. 
36), but the outer or great court (1 Kings vii. 12) was the 
court of the palace as well as of the sanctuary. Details as 
to the position of the courts and buildings must be re- 
served till we speak of the site, but it may be noticed that 
Jer. xxxvi. 10 speaks of the “higher court,” to which the 
“new gate” of the temple belonged. This new gate in the 
higher court can hardly be different from the “ higher gate ” 
built by Jotham (2 Kings xv.’35), or from the “higher gate” 
of Benjamin, which, in Jer. xx. 2, is not the city gate of 
that name, but a gate “in” (not “by” as E. V.) “the house 
of the Lord.” From its name this gate must have been 
on the north side or at the northeast angle of the temple 

so that the ground rose to the north or northeast. 
4 upper court may be merely the upper part of the great 
court near the “ higher gate” leading to the palace (2 Chron. 
_ xxiii. 20), or may be the same as the “ new court” of 2 Chron. 
xx. 5. But one cannot be sure that the Chronicler is not 
erring to Jehoshaphat’s time a new court of the second 
emple. We know, however, that the kingsof Judah made 
from time to time considerable changes in and about the 
pie. 


also the yail of Assyrian tissue ene by Antiochus to the 

at Olympia (Pausan., v. 12,74), which Ganneau (Quar- 
dement, April, 1878) boldly identifies with the vail of the 
that Antiochus eniphanes carried off from Jerusalem (1 
22; Jos., Ant., xii. 5, 2 4). 
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2. The Temple of Zerubbabel.—After the captivity 
an altar of stone took the place of the brazen 
altar, or rather perhaps of the altar of Ahaz 
(2 Kings xvi. 10 sq.). The altar was erected 
immediately after the the return (Hzra iii. 


Zerub- 
babel's 
temple. 


| 2); but the rebuilding of the temple was long delayed, 


and the work was not completed till 520 B.c. (see 
Haaaar). It was much inferior to the first temple 
in magnificence, though not perhaps in size (Haggai 
ii. 3). The proposed breadth of 60 cubits and height 
of 60 cubits spoken of in Ezra vi. 3 would indeed 


imply that it was larger than the first temple, but in 


view of the testimony of Haggai (/oc. c/t.) it seems 
seb) that these dimensions were realized by Zerub- 
adel. 

The first temple resembled other temples of antiq- 
uity in being built to contain a visible symbol of the 
presence of the deity, namely, the ark, which stood 
in the inner chamber. In the second temple the 
adytum was empty, but the idea that the Godhead 
was locally present in it still found expression in the 
continuance of the altar service, in the table of show- 
bread (a sort of continual lectisternium) that stood in 
the outer chamber, and above all in the annual ritual 
of the day of atonement, when the high priest entered 
the Holy of Holies to sprinkle the blood of the expia- 
tory sacrifice on behalf of the people. | Not only in 
this point but in all others the ritual of the second 
posi was dominated by the idea of priestly media- 
tion, and the stated sacrifice of the priests on behalf 
of the people, which replaced the old stated oblations 
of the kings, became the main feature of the altar 
service. he first temple was primarily the royal 
chapel, and the kings did as they pleased in it; the 
second temple was the sanctuary of the priests, whose 
chief now became the temporal as well as the spirit- 
ual head of the people. In the time of Ezekiel not 
only laymen but uncircumcised foreigners entered the 
sanctuary and acted as servants in the sacred offices 
(Ezek. xliv. 7); in the second temple the laity were 
anxiously kept at a distance from the holy things, and 
even part of the court around the altar was fenced off 
by a barrier, which only the priests were allowed to 
cross (Joseph., Ant., xiii. 13, 25). Being no longer 
hemmed in by the royal buildings, as the first temple 
had been (Ezek. xlili. 8), its precincts could be ex- 
panded to suit the necessities of the enormous host of 
ministers of various ranks demanded by the growing 
complexity of the ritual, which, in matters of music 
and the like was immensely developed as time went on 
(comp. PsAums). Herod’s temple, with the depend- 
ent buildings, was a little city enclosed in its own for- 
tifications. But long before his time the temple was 
a sort of priestly citadel, the fortress as well as the 
sanctuary of the hierocracy; and the sacred offerings 
which flowed to Jerusalem from Jews in all parts of 
the world were lavishly expended on enlarging and 
strengthening it (Jos., B. “3 v.51). The name of 
Simon II. (¢. 200 B.c.) is associated in Keclus. 1. 1 sq. 
with important works of fortification on the cirewit 
of the temple. Twice ruined in the wars with the 
Seleucids, hae bulwarks were twice rebuilt, by Judas 
and Jonathan Maccabeeus (1 Mae. iv. 60;? 1 Mace. vi. 
7; Jos., Ant., xiii. 5, 2 Fk The works were further 
strengthened by Simon (1 Mae. xiii. 52), and at the 
time of Pompey’s siege (63 B.C.) constituted an 
almost impregnable fastness, strengthened on_ its 
weakest or northern side by great towers and a deep 
ditch (Ant., xiv. 4, 22). Twenty-six years later the 
temple was again besieged by Herod, who, attacking, 
hike Beant from the north, had to force three lines 
of defence,—the city wall and the outer and inner 
temple (Ant., xiv. 16, 2 2). 

Of the temple as it was in the Greek or the Hasmonean 
period we have two descriptions by Hellenistic Jews, Pseudo- 
Aristeeus) comp. SEPTUAGINT) and Pseudo-Hecateus 
(Jos.,C. Ap., i. 22). In such a matter we may suspect even 
notorious literary forgers of carelessness and exagger- 
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Pseudo-Aristeus | 


ation rather than of absolute untruth. 
describes the temple as surrounded by a triple circuit of 
walls more than 70 cubits high, and as further protected by 
the adjoining Acra, which overlooked the place of sacrifice. 
Comparing the account of Herod’s siege, we may perhaps | 
take the third circuit to be the wall of the town, which is 
represented as lying below the temple on the same hill. 
The upper city on the western hill is ignored, which seems 
to show that the account was written before the Hasmo- 
nean period (comp. JERUSALEM, vol. xiii. p. 652), as has 
been argued on other grounds in SepTuAGINT. The Acra, 
which is often mentioned in the history of the Maccabee 
wars, seems to have been on the same site as the Baris or 
castle of the Hasmonean priest-princes, where they put on 
their priestly robes before doing sacrifice (Ant., xv. 11, 7 4). 
That the Baris was close to the temple appears both from 
this circumstance and from the fact that Antigonus was 
charged with setting fire to the porticos of the temple | 
during the siege by Herod (Ant., xiv. 16, 3 2),—an accusa- | 
tion which would have had no plausibility unless the de- | 
struction of the porticos had been useful to isolate the | 
castle. Pseudo-Hecateus gives the temple precincts a | 
length of 500 feet and a breadth of 100 cubits. The expla- | 
nation of these numbers will appear in the sequel. 


3. The Temple of Herod.—In the eighteenth year 
tans of his reign (20-19 B.c.) Herod the Great 
temple. began to rebuild the temple and its pre-| 
cincts from the foundation, doubling the 
old area (Ant., xv. 11; Bell. Jud.,i. 21). The works | 
included the reconstruction, on the old site, of the) 
Baris, which now received the name of Antonia, and | 
is generally reckoned by Josephus as forming part of | 
the temple precincts. Apart from the Antonia, the 
temple area formed a quadrangular plateau supported | 
by retaining walls of great height and strength, and 
surrounded by porticos. Three of the porticos were 
double walks, 30 eubits broad, with monolith pillars 
25 eubits high, and cedar roofs; the fourth or southern 
portico (the Stoa Basilica) had four rows of Corinthian 
pillars and three walks, respectively 30, 45, and 30 
cubits in breadth. The middle walk was twice the 
height of the aisles, and the latter were 50 feet high. 
As regards the size of this enclosure, we are told by 
Josephus that the Stoa Basilica was a stadium or 600 
feet long (Ant., xv. 11, 35); and in Ant., xx. 9, 27, 
the same length is assigned to the eastern colonnade, 
which was known as Solomon’s Porch (comp. John x. 
23; Acts ili. 11 and v. 12), because it, aha it alone, 
rested on an ancient substructure held to be the work 
of Solomon. The whole circuit of the porticos was 
therefore 4 stadia,’ or with the Antonia 6 stadia (B. 
J., v. 5, @ 2). The Antonia lay on the north side 
(Ant., xv. 11, 2 4) and communicated by stairs with 
the north and west porticos at the northwest angle of 
the enclosure. Fergusson and others suppose that it 
touched the temple only at this angle, thence stretch- 
ing north and west. But in this case the Antonia, 
which, as we shall see below, lay just north of Wilson’s 
arch, would have been built over the hollow of the 


Tyropeon valley, a supposition absurd in itself and _ 


inconsistent with B../., v. 5, @ 8, which says that it 
stood on a cliff. Again, the tower 70 cubits high that 
stood at the southeast angle of the Antonia overlooked 
the whole temple, just as we know from Pseudo-Aris- 
teeus that the old Acra overlooked the altar. But, if 
the southeast angle of the Antonia had been, as Fer- 
gusson supposes, at the northwest angle of the temple 

orticos, the view from the tower would have been 
intercepted by the lofty porch in front of the Holy 
Place. The Antonia, therefore, had its south face 
along part of the north face of the temple enclosure, 
and to gain a circuit of 6 stadia for temple and 
Antonia together we must assign to the latter the 
length of a stadium from north to south. This is not 


1 This measurement (Ant., xv. 11, 7 3) has often been taken to 
refer to Solomon's temple. But this view is not demanded by 
the words of Josephus, and is inconsistent with the other meas- 
urements he gives and with B. J., v. 5, 21, which states that the 
oe was levelled up 7 Solomon only on the east. This 

om the lie of the contour lines makes a plateau 600 feet square 
impossible.. The Mishnah makes the ‘‘ mountain of the house” 
a square of 500 cubits, apparently borrowing from Ezekiel. 
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too much, for Josephus describes it as a little town in 
itself (B. J., v. 5, 2 8). 

The Antonia, the porticos, and the space imme- 
diately within them (the outer court, or, as modern 
writers call it, the court of the Gentiles) were not holy 
ground. But in the middle of the enclosure there 
was a platform raised 15 cubits above the court of the 
Gentiles and fenced off by a barrier, with inseriptions, 
one of which still exists (/’alestine BE. F. Quarterly 
Statement, 1871, p. 132), forbidding aliens to pass on 
pain of death. The platform was approached by steps on 


| all sides but the west (B. J.,v. 1, 25, and 5, 22), and was 


surrounded by a wall, rising 25 eubits above the inner 
level, and pierced by four gates on the north side and as 
many on he south. On the west there was no gate, 
but on the east—that is, in front of the fane—there 
were two, one within the other ; for the eastern end of 
the platform was walled off to form a separate court 
for the women, at a somewhat lower level. One 
of the northern and one of the southern gates belonged 
to the court of the women, but it was also entered 
directly from the east by a very splendid gate of Corin- 
thian brass, much more costly than the others, though 
they were overlaid with silver and gold. An enormous 
gate, 40 cubits wide and 50 high (gate Nicanor), 
connected the women’s court with the fi her part of 
the platform, or court of the men of Israel. The 
beautiful gate of Acts iii. 2 is variously identified with 
the first or second of these eastern portals. The walls 
ofthe platform were lined within with chambers, in front 
of which ran a splendid colonnade ; and the gateways 
were connected with the colonnade by small lofty halls 
(exedrce), which from without had atowerlike aspect. It 
is doubtful whether all the gates had exedre@; but, on the 
other hand, there was such a hall also at the west end 
where no gate opened. In the court of the men—?-., in 
the upper and western part of the platform just described 
ers | the fane or temple proper raised twelve ste 
above the court. For the ground plan of the Holy 
Place and the Holy of Holies the ancient dimensions 
of Solomon’s temple were preserved, and the external 
size demanded by the scale of the surroundings was 
gained by increasing their height, placing a lofty 
second story above them, making their walls and those 
of the surrounding chambers (Oonrennanalal to the 
chambers in the first temple) cng thick, and 
placing at the front or east end a porch 100 cubits 
wide and 100 cubits high. The open doorway of this 
porch was overlaid with gold, as was also the door of 
the fane and the wall round it. To the ornament of 
the entrance belonged also a golden vine with clusters 
of grapes as big asaman. In front of the fane be- 
neath the steps was the great altar of stone, 50 (or, 
according to the Middoth, 32) cubits square and 15 
high ; it was ascended by a flight of steps from the 
south. The part of the court round the fane and the 
altar was fenced off for the use of the priests, and 
other Israelites were admitted only when the sacrifi- 
cial ritual required the presence of the sacrificer. 
Besides the descriptions in Josephus, we have for Herod’s 
temple a mass of details and measurements in the Mishnic 
treatise Middoth. Josephus was himself a priest, while the 
Mishnah was not written till a century after the destruc- 
tion of the temple, though it uses traditions that go back 
/ to Levites who had served in the temple. The two sources 
| differ in many measurements, and the Middoth appears to 
be possessed of detailed traditions only for the inner tem- 
ple. The state of the evidence is not such as to a 
plan of the temple to be formed with architectural ~ 
sion. The above account rests almost entirely on J us, 
who, apart from certain exaggerations in detail, gives a 
satisfactory general account, such as could be written from 
memory without notes and drawings. 


Herod's gigantic and costly structures were still 
building, forty-six years after their commencemer 
when our Lord began His ministry (John ii. 20), 
the works were not completed till the procurator: 
of Albinus (62-64 a.p.). In 66 the ¢ 
against Rome broke out, and in August, 7( 


| 
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was taken by Titus and the temple perished in a great 
conflagration.’ 
4, aly a is not disputed that the site of 
the temple lay within the great Haram plat- 
pe form (see JERUSALEM), now a Moslem ee 
place, and it is generally agreed also that 
the southwest corner of that platform is the south- 
west corner of Herod’s outer plateau, parts of the 
southern and western retaining walls being confidently | 
ascribed by experts to his age. But if Herod’s temple 
(excluding the Antonia) was only 600 feet square it 
can have occupied but asmall part of the Haram area, 
which measures about 1500 feet from, north to south | 
and 922 feet along the south wall. Moreover, the 
highest part of the hill, where the Dome of the Rock | 
now stands, must have been outside and north of the 
temple enclosure. But this affords no good reason to 
doubt the accuracy of Josephus’s measurements in a 
matter in which his memory could hardly fail him, 
and where his tendency would be rather to exaggerate. 
than to diminish. There is no evidence that the east- 
ern wall of the Haram is as old as Herod, much less 
as old as Solomon; forthe supposed Phoenician letters | 
found on stones belonging to it are not letters at all, 
and may be of any date.?_ Moreover, there are vari- 
ous evidences of later building about the east wall of 
the Haram ; the so-called Golden Gate is certainly a 
later construction, and Justinian’s church rested on 
new substructures to the south and east (Procopius, | 
De Afd., vy. 6), which implies an extension eastward 
of the old platform. And this is confirmed by the 
fact that in the neighborhood of the southeast angle 
} the platform does not rest on solid substructures such 
as Josephus speaks of, but on the vaults known as 
Solomon’s fia eet Again, though the temple of Solo- 
mon lay above the town, there is no evidence that it 
was on the very top of the hill; on the contrary, 
buildings of the dimensions given in 1 Kings might 
have been placed on the hill-top without the need for 
such great substructures as are spoken of in 1 Kings vii. 
10; and we have seen in speaking of the courts of the 
- first temple that the ground appears to have risen to 
the north, the upper court being on that side.* 


If we accept the measurements of Josephus we have to 
break with medieval tradition, both Moslem and Christian, 
which associates the Sakhra or rock under the dome on the 
top of the hill with the sacred site of the Jews. So much 
weight has been laid on this circumstance by writers of 
eminence that it is necessary here to go into some particu- 
lars and show that earlier tradition goes quite the other) 
way. It is a Talmudic legend that in the Holy of Holies 
the place of the lost ark was taken by a stone called the 
“foundation stone.” Further this stone was identified 
with Jacob’s stone at Bethel (comp. Rashi on Gen, xxviii. 
and Breithaupt’s notes). Both Mohammedans and Christians 
transferred these legends to the Sakhra, which the former 
accordingly venerated as “agate of heaven” (Ibn ‘Abd 
Rabbih, ‘Tkd, iii. 369). Mohammedan sources enable us to 
trace back this identification to the Moslem Jew Wahb ibn 
_ Monabbih, who enriched Islam with so many Jewish fables 
and died a century after Jerusalem was taken by the Arabs 
(Tabari, i. 571 sqg.; Ibn al-Fakih, p. 97 sq.). Eutychius, on 

e other hand, who is the first Christian writer to apply 
the Jewish legend to the Moslem Sakhra, avers that the 
tradition was communicated to ‘Omar by the Christian 
patriarch Sophroniius on the taking of Jerusalem, and guided 

the caliph in the choice of a site for his mosque. Eutychius 
_ wrote nearly three hundred years after this event; and, 
though it is known from earlier authorities (Arculphus, 

anes) that the first Moslem mosque was built on 
was pointed out as the site of the temple, it is equally 
rtain, and was known to Eutychius himself, that that 
osque lay to the south of the Sakhra (Eutychius, ii. 289), 


10 Ab ; but Jewish tradition celebrates 9 Ab as the day of 

lestruction of the temple. 

ey are represented in the Recovery of Jerusalem (p. 143) and 
as of plates of Jerusalem published by the Palestine 


“hs temple was built on the threshing-floor of Ornan is | 
y assumed by the Chronicler, who likes to minimize the 
old Hebrew sanctuaries ; but the old history knows 


0 - a consecration of the site before the ark was placed 
be ty aie" Para 
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which was not embraced in the precincts of the Moslem 
sanctuary till the reign of ‘Abd al-Malik, who built the dome 
as an inscription with the date 691 still testifies (Jbid., p. 365), 
| This is confirmed by the excellent Arabian historian Ibn 
| Wadih (ii, 311). ‘Abd al-Malik’s motive was political, as 
| both historians attest; Mecca being in the hands of a rival, 


| he resolved to set up another place of pilgrimage to supplant 


the Kaaba, and recommended it to the faithful as the point 
from which the Prophet made his miraculous ascent from 
Jerusalem to heaven (Ibn Wadih, ut supra). There is noth- 
ing of the Jewish legend here; that, as we have seen, was 


|supplied by Wahb in the next generation, and on his 


foundation there grew up a mass of other fables for which it 
is enough to refer to Ibn al-Fakih, p. 93 sq. From all this it 
may be taken as certain that at the time of ‘Omar it was 
towards the southwest angle of the Haram, on the site of 
the original mosque, that tradition supposed the temple to 
have stood ; indeed Eutychius is guilty of self-contradiction 
when he first says that Sophronius indicated the Sakhra to 
‘Omar as the site on which to build his mosque, and then 
adds that it was not part of the Moslem sanctuary till a 
generation later. Finally, the extension of the Haram to 
the north so as to bring the Dome of the Rock into the 
centre of the sacred area was the work of ‘Abd al-Malik’s 
son Walid (Eutychius, ii. 373). 

Thus far we have met with nothing but confirmation 
of Josephus’s measurements and the site they imply ; 
but there are other topographical indications which 
supply confirmation more decisive. And first let us 
compare what is related of the outer gates of Herod’s 
temple with existing remains. On the north was the 
gate Tadi of the Mishnah, which Josephus mentions 
only incidentally. This, like the gate Shushan on the 
east, which he does not mention at all, must have been 
of minor importance ; the chief accesses were neces- 
sarily from the lower city to the south and the upper 
city to the west beyond the Tyropceon valley. The 
south wall, says Josephus, had gates in the middle 
(Ant., xv. 11, 5). The Mishnah names them the two 
gates of Huldah, which may mean ‘tunnel (weasel- 
hole) gates.’’ There is a double gate in the substrue- 
ture of the south wall, 350 feet from the southwest 
angle, and from it a double tunnel leads up to the 
platform. This double gate exactly fits Josephus’s 
description. There is also a triple gate, 600 feet from 
the southwest angle, which those who suppose the wall 
to have been more than 600 feet long regard as the 
second Huldah gate. But this view an not give us 
two gates in the middle of the wall, especially as the 
old wall cannot have enclosed Solomon’s stables. In 
the west side the Mishnah places one gate (Kiponus), 
while Josephus recognizes four. But these accounts 
are at once reconciled if we accept Josephus’s meas- 
urements. For of his four gates the most southerly is 
necessarily the one which opened on a flight of steps 
descending and then reascending across the Tyropoeon 
to the apne city opposite. ow: at the southwest 
corner of the platform there are still remains of a great 
arch obits arch), which must have belonged to 
a bridge connecting the upper city with the south por- 
tico of the temple. Thus one of the four gates is fixed. 
The second gate led to Herod’s palace (at the extreme 
north of the upper city) by means of an embankment 
crossing the Tyropoeon (Ant., xv. 11, ¢ 5). Comparing 
B. J., it. 16, 23, vi. 6, 2 2, and v. 4, 22, we see that the 
embankment also carried the city wall (the so-called 
first wall). Of this approach there are remains at 
Wilson’s arch, 600 feet north of Robinson’s arch ;* 
thus, if Josephus’s measurements are correct, the two 
western accesses were at the extreme ends of the west- 
ern portico. Josephus’s other two gates led to the 
suburbs outside the first wall, and therefore lay north 
of Wilson’s arch, and were not gates of the temple 
enclosure proper but of the Antonia, which Josephus 
habitually reckons as part of the outer temple.’ Of 


4 The adjoining remains of ancient buildings anne eee 
mark the site of the council hall where the Sanhed met, an 
which was close to the first wall and the temple but outside the 
latter (B. J.. Vv. 4, £2; vi. 6, 23). 

5 One of the suburban gates may be Warren's gate, in the sub- 
structures of the Antonia wall, about 170 feet north of Wilson's 
arch, The other is sometimes identified with Barclay’s gate 
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them the Mishnah would naturally take no account | 


and as naturally it would neglect the gate that led to 
the palace as being not a public entrance. But further, 
according to Josephus’s account of the whole cireum- 


ference of the temple with Antonia, the latter extended | 


a stadium north of the northwest angle of the temple 


portico, z.e., 600 feet north of Wilson’s arch; and, if | 
we measure off this distance on a plan of the rock | 
contours and then draw a line at right angles to repre- | 


sent the north face of the Antonia, we find that this 
line runs across the narrowest part of the saddle from 
which the temple hill is assailable. The breadth of 


the Antonia from east to west cannot have been more | 


than about 300 feet if, as is to be presumed, the gate 
Tadi was opposite the twin gates of Huldah ; but 
as this breadth it would entirely cover the dangerous 
saddle. 

Every attempt to reconstruct the area and situation 
of the temple as it was before Herod must be more or 
less conjectural, and an analysis of the possibilities 
would take up so much space that it seems better 
simply to offer a plan which appears to satisfy the 
main conditions of the problem. 


: i : 
w ak th B, B, B. Inner court. C,C, C. Great court. D, E. 
Porches of the king’s house. F. Palace of Solomon. G. Great 
tower of prison court. H. House of the forest of Lebanon. J. 


Water gate. K. North court. L,L, L. New space taken in by 
Herod. MNPQ. Herod's enclosure. NP. Solomon's portico. 
PQ. Stoa Basilica or royal portico. P. Triple gate. . Rob- 


inson’s arch. R. Double gate (Huldah gates), M. Wilson's arch. 


According to this plan_the area of the temple en- 
closure was doubled by Herod, his additions being in 
the parts where the work of levelling up was heaviest, 
and where neither the convenience of worshippers 
nor reasons of defence called on earlier builders to 
extend the plateau. It is certain that the sub- 
structures of the southwest angle, raised to a dizzy 
height above the Tyropcon, are Herod’s (Ant., 
xv. 11, @ 5), and sae us also speaks of an ex- 
tension to the north (B. J, v. 5, 21). But, on 
the other hand, the Baris already adjoined the 
temple, a condition which is satisfied by giving the 
older north court K (corresponding to the new 


between Wilson’s arch and Robinson's arch. But this wo 
lead into the suburb. aera 
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court of Chronicles, and perhaps also to the upper 
court of the first temple) a length from east to west 
of 300 feet and a breadth from north to south of 150. 
The old east face of the plateau is, as Josephus says, 
600 feet long, but this length was gained after the 
time of Nehemiah by taking in the site of the armory 
or house of the forest of Lebanon (H) and the street in 
front of the water gate (J). For the proof that the 
water gate stood at a re-entrant angle between the 
retaining walls of the armory and the palace and faced 
east as shown in the plan reference must be made to 
|an article in the Journal of Philology (vol. xvi.). 
The rocky boss between these two walls was in Nehe- 
miah’s time surrounded by an outwork, which to the 
north joined the wall of Ophel,—that is, of the swell- 
ing mass of hill which lies out to the northeast of 
the palace. From the lower city (south of the Haram 
area) a stair near the wall led up to the platean H 
(Neh. iii. 19; xii. 37). The armory was 150 feet long 
and 75 broad ; the plan allows the same dimensions 
for the open space within the water gate. The great 
court C, C, C is arranged in accordance with 1 Kings 
vii. 12, in such a way that it is at once the court of 
the palace and that of the temple, enclosing the inner 
court B. The dimensions of the inner court are not 
given in 1 Kings, but as the temple was twice the size 
of the tabernacle the court was probably also double 
the court of the tabernacle, his gives a length 
of 300 feet and a breadth of 150, as in the plan. 
The part of the court in front of the temple is 150 
feet square, which agrees with the dimensions given ~ 
in Ezek. x]. 23, 27. The great court is a square of 300 
feet. This gives room on the east face for two porches 
D and E leading to the palace and each 75 feet long. 
Both porches are described in 1 Kings vii. 6, 8, and 
the dimensions of one are given. It is also expressly 
stated that the porch was before (7.e., on the east side 
of) the pillars that decorated its front, and that it led 
into the inner court of the palace, so that the arrange- 
ment in the plan is fully justified. In the time of 
Jeremiah (xxxviil. 14) there were three entries from 
the palace to the temple ; the third was probably into 
the north court, the palace having been extended north- 
wards. It is evident that before the time of Herod 
the palace had disappeared. It was on a lower level 
than the temple, and when it was cleared away the 
reat substructures on the line PE stood out as the 
boomaury of Solomon’s building. North of E the 
substructures were less considerable, the rock at the 
north end of this porch being but 20 feet under the pres- 
ent level ofthe plateau. In Herod’s time, as can be seen 
at Robinson’s arch, the level of the plateau was the 
same as at present (2420 feet), but in older times there 
was a fall between the upper and lower court, and 
was probably 10 feet above C, C, C. In that case D 
was on the natural level of the ground, while (unless 
the great court was on two levels) Es on a re- 
taining wall 10 feet high at the north end of the 
porch and nearly twice as lofty at the south end. The 
plan shows the temple thrown out on very lofty sub- 
structures, so as to be practically inaccessible on all 
sides and overhang the Tyropeon in the most striking 
way.’ The whole group of buildings formed a com- 
plete defence to the city of David on its northern or 
vulnerable side It will be observed that in Herod’s 
‘temple the Huldah gates at R led directly to the altar, 
the position of which seems never to have 
changed, and also that the plan explains the 
of Hecatzeus that the temple was 150 feet broad. 


length of 500 feet from east to west is 50 feet too much — 
unless he includes some remains of the old palace. 

The Baris is shown as standing on the southwest 
corner of the existing platform of the Dome of the 


oe 


Rock. + 
A word may be said in conclusion on the a 


! It ought, however, to be observed that the contour 1 
and near B, B, B are almost purely conjectural, = 
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line of wall to the west of the temple, which, as has | had resumed his official position. His son took no part 


been shown from Neh. iii. in the article JERUSALEM, 
ran along the eastern side of the Tyropeeon. A bridge 
connected the temple with the upper city in the time 
of the later Hasmoneans, and, as the palace (on the 
site of Herod’s palace) and the Baris were the points 
which it was most important to connect, it no doubt 
corresponded to the northern bridge already spoken 
of, at Wilson’s arch M. But at that date it must 
have led, not directly to the temple, but to a lower 
point on the slope south of the Baris. In Nehemiah’s 
time there was no bridge, but the gate of Ephraim 
probably corresponded to the east end of the bridge 
near the southwest angle of the Baris. In that case 
the wall, as is natural, ran close under the western 
substructures of the temple and probably served as a 
buttress to them in the part of its course south of the 
ate of Ephraim, which in Neh. xii. 38 is called ‘* the 
Eensd wall.’’ The throne of the Persian governor, 
beside the gate of Ephraim (see JERUSALEM, vol. 
xiii. p. 651), stood so close to the Baris that we may 
conelnde that there was already a castle on its site, 
held for the great king. The position assigned to the 
gate of Ephraim, which, ponte? to 2 Kings xiv. 13, 


wall of the city joined the west wall, suits the fact that 
a line drawn east and west 600 feet north of Wilson’s 


in polities, but lived the life of a student and a country 
gentleman. 

The accession of Charles II. rescued Temple like 
many others, from obscurity. In 1660 he sat in the 


/convention parliament at Dublin as member for Car- 


‘ernment would supply the means. 


jin 1663. 


low, and he represented the same county along with 
his father in the regular parliament that followed. 


| After a short visit to England in 1661, as commissioner 


from the Irish parliament, he finally removed thither 
There he attached himself to Arlington, 
secretary of state, and two years later received his first 
employment abroad. It was in March, 1665, that the 
disastrous war with the United Netherlands began. 
Charles IL. was anxious to obtain allies, especially as 
Louis XIV. was taking up a hostile attitude. At this - 
juncture the bishop of Miinster sent an envoy to Eng- 
land, offering to attack the Dutch if the English Govy- 
Temple was sent 
over to negotiate a treaty, and in this business gave 
evidence not only of the diplomatic skill but of the 
peculiar candor and frankness for which he was after- 
wards so distinguished. He was successful in making 


ft Ky | the treaty, but it was rendered ineffectual by the decla- 
was 600 feet from the corner gate, where the north | 


arch coincides with the line of searped rock marked | 


on the plan. Here, therefore, the old north wall ran, 


with the great fosse filled up by Pompey. 


This wall | 


figures also in Herod’s siege, but seems to have been | 


destroyed by him. 


Literature.—The literature of the subject is immense. 
The results of modern surveys and diggings are given in 


don, 1884) and in the accompanying Atlas. Of other books 
it may suffice to name De Vogué, Le Temple de Jérusalem 
_ (fol., Paris, 1864); Fergusson, Topography of Jerusalem (8vo, 
London, 1847); Id. The Temples of the Jews (4to, London, 


the Palestine Exploration Fund volume on Jegusalem (Lon- | 


1878); Thrupp, Antient Jerusalem (8vo, Cambridge, 1855); ) 


Lewin, The Siege of Jerusalem by Titus (8vo, London, 1863) ; 
and Perrot and Chipiez, Histoire de l’ Art (Paris, 1887). 
(W. R. s.) 


TEMPLE, Str WILitAM (1628-1699) English states- 
man, diplomatist, and author, was born in London in 
1628. e came of an old English family, but of the 
younger branch of it, which had for some time been 
settled in Ireland. He was the eldest son of Sir John 
Temple, master of the rolls in that country. His 
mother was Mary Hammond, sister of a well-known 
Tory divine. Temple received a liberal education, 
ealeulated to produce that moderation of judgment for 
which he was afterwards remarkable. e was first a 
pupil of his uncle Dr. Hammond, after which he went 
to the grammar-school at Bishop Stortford, and then 
to the Puritan college of Emmanuel at Cambridge, 
where he came under the influence of Cudworth. At 
the commencement of the civil troubles his father em- 
braced the popular cause and was deprived of his office. 
Coming to England, he sat in the Long Parliament as 
member for Chichester, and was one of the recalcitrant 
members turned out by Colonel Pride. Before this 

event happened his son had left Cambridge, without 
_ taking a degree, and in 1647 started to travel abroad. 

In the Iste of Wight, while on his way to France, he 
fell in with Dorothy Osborne, and won her affections. 
¥ father, Sir Peter Osborne, was governor of Guern- 
sey and a Royalist. Her family were naturally opposed 
to the match, and threw difficulties in the way, which 
; its consummation for seven years. During 
jis period Temple travelled in France, Spain, Hol- 

land, and other countries, gaining knowledge of the 
world and keeping up a constant correspondence with 
his betrothed. At loath, apparently in 1654, the 
ulties were surmounted and the marriage took 
place. In 1655 Temple and his wife went to [reland. 
next five years were spent in the house of Sir John 
smple, who had made his peace with Cromwell, and 
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ration of war by France, the threats of Louis, and the 
double-dealing of the prelate, who, after receiving a 
great part of the subsidy, made a separate peace with 
the Netherlands. Asareward for his services Temple 
was created a baronet, and in October, 1665, became 
the English representative at the viceregal court at 
Brussels. While the war continued, Temple’s duties 
consisted chiefly in cultivating good relations with 
Spain, which was a neutral in the quarrel between 
England and the Dutch, but was threatened by the 
claims of Louis XTV. on the Spanish Netherlands. 
Louis’s designs became apparent in the spring of 1667, 
when he marched an army into Flanders. This event 
was one of those which led to the peace of Breda, and 
to the subsequent negotiations, which are Temple’s 
chief title to fame. The French conquests were made 
at the expense of Spain, but were almost equally dan- 
gerous to the United Netherlands, whose indepen- 
dence would have been forfeited had Louis succeeded 
in annexing Flanders. While the French were takin 
town after town, Temple made a journey into Hollan 
and visited De Witt. The friendship established and 
the community of views discovered bore this inter- 
view facilitated the subsequent negotiations. Temple 
had for some time pressed on his Government the 
necessity of stopping the French advance, and had 
pointed out the way to do so, but it was not till De- 
cember, 1667, that he received instructions to act as 
he had suggested. He at once set out for The Hague, 
and in January, 1668, a treaty was made between 
England and the United Netherlands, which, being 
joined shortly afterwards by Sweden, became known 
as the Triple Alliance. It was a defensive treaty, 
made against the encroachments of France. Whether 
we regard the skill and celerity with which the nego- 
tiations were conducted or the results of the treaty, 
the transaction reflects great credit on Temple. The 
French king was Ghedked in mid-career, and, without a 
blow being struck, was obliged to surrender almost all 
his conquests. Pepys records public opinion on the 
treaty by saying that it was “the only good public 
thing that hath been done since the king came into 
England.”’ 

Unfortunately the policy thus indicated was but 
short-lived. In taking up a hostile attitude towards 
France Charles’s object had apparently been only 
to raise his price. Louis took the hint, increased his 
offers, and two years later the secret treaty of Dover 
reversed the policy of the Triple Alliance. Meanwhile 
Temple had developed the good understanding with 
the Dutch by contracting a commercial treaty with 
them (February, 1668), and had acted as English pleni- 

otentiary at Aix-la-Chapelle, where peace between 
rance and Spain was made in May, 1668. Shortly 
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afterwards he was appointed ambassador at The Hague. 
Here he lived for two years on good terms both with 


De Witt and with the young prince of Orange, after- | 


wards William III. The treaty of Dover led to Tem- 
ple’s recall; but the plot was not yet ripe, and Temple 
nominally held his post for another year. He ve 
ceived, however, that his day was over and retired to 
his house at Sheen. In June, 1671, he received his 
formal dismissal. 
out next year, and was almost as discreditable to Eng- 
land as that of 1665. 


Charles to make peace, and Temple was brought out 
of his retirement to carry through the change of front. 
After a negotiation of three days, carried on through 
the medium of the Spanish ambassador, the treaty of 
Westminster was et (February, 1674). Asa recog- 
nition of his services Temple was now offered the em- 
bassy to Spain. This he declined, as well as the offer 
of a far more important post, that of secretary of state, 
but accepted instead a renewal of his embassy to The 
Hague, whither he went in July, 1674. In the March 
following he was nominated ambassador to the con- 
gress at Nimeguen;. but, owing to the tortuousness 
of Charles’s dealings, it was not till July, 1676, that 
he entered that town. The negotiations dragged on 
for two years longer, for Charles was still receiving 
money from France, and English mediation was no 
more than a ruse. In the summer of 1677 Temple 
was summoned to England and received a second offer 
of the secretaryship of state, which he again declined. 
In the autumn of the same year he had the satisfac- 
tion of removing the last difficulties which hindered 
the marriage of William and Mary, an event which 
seemed to complete the work of 1668 and 1674. Louis 
still remaining obstinate in his demands, Temple was 
commissioned in July, 1678, to make an alliance with 
the states, with the object of compelling France to 
come toterms. This treaty was instrumental in bring- 
ing about the general pacification which was concluded 
in January, 1679. 

This was Temple’s last appearance in the field of 
diplomacy; but his public life was not yet over. A 
third offer of the secretaryship was made to him; but, 
unwilling as ever to mix himself up with faction and 
intrigue, he again declined. He did not, however, 
withdraw from politics; on the contrary, he was 
for a short time more prominent than ever. The 
state was passing through a grave crisis. Political 
Nee ee was embittered by religious fanaticism. Par- 
iament was agitated by the popish plot, and was 
pressing on the Exclusion Bill. The root of all the 
mischief lay in the irresponsibility of the cabinet to 
yarliament and its complete subservience to the crown. 

o remedy this, Temple brought forward his plan for 
a reform of the privy council. This body was to con- 
sist of thirty members, half of whom were to be the 
chief officers of the crown, the other half being per- 
sons of importance, lords and commoners, chosen with- 
out reference to pets Special care was taken to 
select men of wealth, which Temple considered as the 
chief source of political influence. By the advice of 
this council the king promised to act. The parlia- 
ment, it was supposed, would trust such a body, an 
would cease to dictate to the crown. The scheme was 
accepted by the king, but was a failure from the out- 
set. Intended to combine the advantages of a parlia- 
ment and a council, it created a board which was neither 
the one nor the other. The conduct of affairs fell at 
once into the hands of a junta of four, of whom Tem- 


The war with the Netherlands broke | 


Want of success and the grow- | 
ing strength of the opposition in parliament forced | : 
sulted by the king, took no further part in public 


| henceforward he disappeared from publie life. 


TENANT—TENASSERIM. 


He took no part in the debates on the great question 
of the day, and acting on the king’s advice declined 
to sit in the parliament of 1681. Karly in that year 
his name was struck off the list of the council, ~ 
Te 
continued to live at Sheen till 1686 when he handed 
over his estate there to his son, the only survivor of 
seven children, and retired to Moor Park in Surrey. 
When William III. came to the throne Temple was 
pressed to take office, but refused. His son became 
secretary at war, but committed suicide immediately 
afterwards. Sir William, though oceasionally con- 


affairs, but occupied himself in literature, gardening, 
and other pursuits. Jt should not be omitted that 
Swift lived with him as secretary during the last ten 
years (with one short interval) of his life. Temple 
died at Moor Park on 27th January, 1699. 


Temple’s literary works are mostly political, and are of 
considerable importance. Among them may be mentioned 
An Essay on the Present State and Settlement of Ireland (1668) ; 
The Empire, Sweden, ete., a survey of the different Govern- 
ments of Europe and their relations to England (1671); 
Observations upon the United Provinces (1672); Essay upon the 
Original and Nature of Government (1672); Essay upon the 
Advancement of Trade in Ireland (1673). Some of these were 
published in the first part of his Miscellanea (1679). In the 
same year apparently his Poems were privately printed. In 
1683 he began to write his Memoirs. The first part, ex- 
tending from 1665 to 1671, he destroyed unpublished ; the 
second, from 1672 to 1679, was published without his 
authority in 1691; the third, from 1679 to 1681, was pub- 
lished by Swift in 1709. In 1692 he published the second 
part of his Miscellanea, containing among other subjects the 
essay Upon the Ancient and Modern Learning, which is re- 
markable only as having given rise to the famous contro- 
versy on the, “ Letters of Phalaris.” His Introduction to 
the History of England, a short sketch of English history 
to 1087, was published in 1695. Several collections of 
his letters were published by Swift and others after his 
death. ; 

His fame rests, however, far more on his diplomatic tri- 
umphs than on his literary work. His connection with 
domestic affairs was slight and unsuccessful. He was 
debarred both by his virtues and his defeets,—by his im- - 
partiality, his honesty, and his want of ambition,—from 
taking an.active part in the disgraceful polities of his time. 
But in the foreign relations of his country he was intimately 
concerned for a period of fourteen years, and in all that 
is praiseworthy in them he had a principal hand. He ean- 
not be called great, but he will be remembered as one of 
the ablest negotiators that England has produced, and as a 
public servant who, in an unprincipled age and in cireum- 
stances peculiarly open to corruption, preserved a blame- 
less record. ? 

See Life and Works of Sir William Temple, 2 vols. fol., 1720; 2d 
ed., with Life by Lady Giffard, 1731; a more complete edition, 
including the Letters, was published in 4 vols. 8yo, te Burnet, 
History of his own Time; Courtenay, Memoirs of the Life, ete., of Sir 
William Temple, 2 vols., 1836; Macaulay, Beady on Sir William 
Temple. (G. W. P.) 


TENANT. See LANDLORD AND TENANT. 

TENASSERIM, a division of the province of British 
Burmah, lying between 9° 30’ and 19° 307 N. lat. and 
95° 50” and 99° 30’ E. long. It has an area of 46,730 
square miles and comprises the seven districts of 
ae town, Amherst, Tavoy, Mergui, Shwagyin, 


le was at first one, and the king violated his promise. 


y dissolving parliament without asking the advice of 
the council. Temple retired in disgust to his villa at 
Sheen, and appeared only occasionally at the council, 
where he soon ceased to exercise any influence. In 
1680 he was nominated ambassador to Spain, but 
stayed in England in order to take his seat in parlia- 
ment as member for the university of Cambridge. 


d_ Toungoo, and Salwin, which formed the tract south 


of Pegu conquered from Burmah in 1826, and were 
for many years generally known as the Tenasserim 
provinces, The southern extremity of the division 
approaches the insular region of Malaysia, and it is 
fringed along its entire western coast by a number of 
islands, forming in the north the Moscos and in the 
south the Mergui Archipelago. The eastern frontier 


is formed by a mountain range 5000 feet high, which 
acts as a water-parting between the Tenasserim and the 


Siamese river systems, 


The population of the division in 1881 was 825,7 
900 males and 387,841 females), By religion Hin 
bered 23,145, Mohammedans 24,786, Christians 28, 
dhists 698,304, and Nat worshippers 51,160. The 
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TENBY—TENIERS. 


area in 1885-6 was returned at 729,251 acres. 
revenue in the same year was £184,162 [$895,02 
which the land-tax yielded £107,631 [$523,086.66]. 


TENBY, a municipal and parliamentary borough 
and watering-place of Pembrokeshire, South Wales, 
is finely situated on a long and narrow promontory of 
limestone rock, washed on three sides by the sea, on 
the west side of Carmarthen Bay, and on a branch of 
the South Wales Railway, 10 miles east of Pembroke 
and 274 west of London (by rail). Its chief attrac- 
tions as a watering-place are its picturesque appear- 
ance, its antiquarian remains, its equable and salubri- 
ous climate, and its wide stretch of firm sands. There 
are considerable remains of the old fortifications of the 
town, dating originally from the Norman Conquest, 
and repaired by Elizabeth, whose initials with the 
date 1588 are inscribed on a stone near the fine south- 
west gate, which with the southwest and northwest 
walls is in very good preservation. The remains of 
the castle on a lofty rock at the extremity of the pro- 
montory include the keep, a circular bastion over- 
hanging the cliffs, and portions of the outer wall. 
Within the grounds, which are laid out in walks, 
there is a local museum; and on the summit of the 
hill is the Welsh memorial to the Prince Consort, a 
statue of Sicilian marble (1865). Opposite the castle, 
about 100 yards distant and accessible on foot at low 
water, is St. Catherine’s Island, on which is a strong 
fort begun in 1868, forming one of the land defences 
of Pembroke dockyard. The parish church of St. 
Mary is a large and beautiful building, showing every 
variety of style from the Norman of the 12th to the 
Tudor of the late 16th century ; it has a massive tower 
with a spire rising to a height of 152 feet. In the 
north aisle are some medizeval altar tombs and in the 
south aisle one of the early Tudor period. The fisher- 
ies of Tenby, for which the place was noted at a very 
early period, are still of importance. The trade of the 

ort is inconsiderable. Steamers. however, ply to 

ristol, Cardiff, Ilfracombe. and cin apd Mere, 

In the neighborhood there are extensive limestone 

_ quarries. The population of the municipal and par- 

liamentary borough (area 640 acres) in 1871 was 3810, 

| and in 1881 it was 4750. In summer it is augmented 
by more than a half. 

Tenby has the same derivation as Denbigh in North 
Wales. Anciently it was called Dynbych-y-Pyscod, the 
“precipice of fishes.” The importance of the town dates 
from the settlement of the Flemings in the reign of Henry 
I. In 1150 Cadell, eldest son of Rhys ab Gryflith, was slain 
by the people of Tenby, in revenge for which the castle 
Was taken and the town devastated by his two brothers, 

Meredith and Rhys. During the Wars of the Roses the 
fortifications were restored and strengthened by Jaspar, 
earl of Pembroke. They were again greatly strengthened 
by Elizabeth in apprehension of the landing of the Span- 
iards. At the beginning of the Civil War the town and 
castle were garrisoned for the king, but in 1644 it sur- 
rendered to the Parliamentarians after a siege of three 
days. Its privileges were extended by Humphrey, duke 
of Gloucester, who made the mayor an independent justice, 
and by Henry IV., Henry VI., Elizabeth, and Charles I. 
It is now governed by the Municipal Act, and the corpora- 
tion are the sanitary authority. Since the 27th of Henry 
VIII. it has formed part of the Pembroke district of bor- 
oughs for parliamentary representation. 


TENCH, the Tinca tinca of naturalists, is one of 
commonest and most widely spread freshwater 
_ fishes of Europe. It is generally distributed in. all 
suitable localities throughout England, but is limited 
_ toa few lakes and ponds in the south of Scotland and 
in Ireland. As the tench is of comparatively uncom- 
se occurence in unenclosed waters, its place among 
i 
and 


p ompen fishes of Great Britain has been denied, 
it has been supposed to have been introduced 

the Continent. In central Europe, however, 
it is undoubtedly indigenous, it thrives best. in 

preserved waters, with a clayey or muddy 
and with an abundant vegetation; it avoids 
waters with stony ground, and is altogether 


The gross } 
wae Apo . . 
(32), 0f/ family of earps ( 
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absent from rapid streams. The tench belongs to the 
Cyprinide), and is distinguished 
|from the other members of that family by its very 
small scales, which are deeply embedded in a thick 
skin, whose surface is as slippery as that of an eel. 
All the fins have a rounded outline ; the short dorsal 
fin is without a spine, but the males possess a very 
thick and flattened outer ray in the ventral fins. The 
mouth is rather narrow and provided at each corner 
with a very small barbel. Tench if kept in suitable 
waters are extremely prolific, and as they grow within 
a few years to a weight of 3 or 4 th, and are then fit 
for the table, they may be profitably introduced into 


Tench (Tinca tinea), 


ponds which are already stocked with other fishes, 
such as carp and pike. They live on small animals or 
soft vegetable substances, which they root up from the 
ground. The albino variety especially, which is known 
as the ‘‘ golden tench,’’ can be recommended for orna- 
mental waters, as its bright orange colors render it 
visible for some distance below the surface of the 
water. This variety. which seems to have been origi- 
nally bred in Silesia, is not less well-flavored than the 
normally colored tench, and grows to the same size, 
viz., to 6 and even 8 tb. 

TENDER. See Payment. 

TENERIFFE. See Canary IsLanps, vol. iv. p. 
702. 
TENTERS, Davin (1610-1690), the younger, a 


' Flemish painter, almost ranking in celebrity with Ru- 


bens and Van Dyck, was born in Antwerp on 15th 
December, 1610. His father, David Teniers the elder 
(1582-1649), whose style he followed with a vastly su- 
perior power of conception, had been a pupil of 
Winhelmes in Rome and of Rubens in Antwerp. Be- 
sides these influences, we can also distinctly trace that 
of Adrian Brouwer at the outset of his career. 
Although the young painter’s general system often 
reminds us of Rubens. several of his works also betray 
a vivid recollection of Brouwer in type as well as gene- 
ral arrangement. There is no evidence, however, that. 
either Rubens or Brouwer interfered in any way with 
Teniers’s education, and Smith may be correct in sup- 
posing that the admiration which Brouwer’s pictures 
at one time excited alone tempted the younger artist 
to imitate them. The only trace of personal relations 
having existed between Teniers and Rubens is the fact: 
that the ward of the latter, Anne Breughel, the 
daughter of John (Velvet) Breughel, married Teniers 


in 1637. Admitted as a ‘“‘master”’ in the guild of St. 
Luke in 1632, Teniers had even before this made the 
public acquainted with his works. The Berlin museum 

ossesses a group of ladies and gentlemen dated 1630. 

0 special signature positively distinguishes these first. 
productions from those of his father, and we do not 
think it correct to admit with some writers that he 
first painted religious subjects. Dr. Bode, in a most. 
remarkable study of Brouwer and his works, expresses 
the opinion that Tenier’s earliest pictures are those 
found under the signature ‘‘ Tenier’’ (with the omis- 
sion of the final s). Tenier is in reality a Flemish 
version of a thoroughly Walloon name, ‘‘ Taisnier,’’ 
which the painter’s grandfather, a mercer, brought 
with him when he came from Ath in 1558, and 
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Bode’s supposition is greatly strengthened by the 
circumstance that not only David the elder but | 
his brother Abraham and his four sons were all 
inscribed as ‘‘Tenier’’ in the ledgers of the Ant- 
werp guild of St. Luke. Some really first-rate works 
—the Prodigal Son and a group of Topers in the Mu- 
nich gallery, as well as a party of gentlemen and | 
ladies at dinner, termed the Five Senses, in the) 
Brussels museum—with the above signature are) 
remarkable instances of the perfection attained by the 
artist when he may be supposed to have been scarcely | 
twenty. His touch is of the rarest delicacy, his color 
at once gay and harmonious. Both Waagen and 
Smith express the opinion that the works painted 
from 1645 to 1650 speak most highly of the master’s 
abilities. We may venture to add that a considerable 
number of earlier productions would have been sufli- 
cient to immortalize his name. He was little over 
thirty when the Antwerp guild of St. George enabled 
him to paint the marvellous picture which ultimately 
found its way to the Hermitage Gallery in St. Peters- 
burg,—the Jubilee Meeting of the Civic Guards, in 
honor of their old commander, Godfrey Sneyders. 
Correct to the minutest detail, yet striking in effect, 
the scene, under the’ rays of a glorious sunshine, dis- 
plays an astonishing amonnt of acquired knowledge 
and natural good taste. his painting, one of forty 
among many of the master’s earlier and later produc- 
tions,! leads us to mention another work of the same 
year (1643), now in the National Gallery, London, 
(No. 952), an equally beautiful repetition of which, 
dated 1646, belongs to the duke of Bedford. <A 
hundred and fifty figures are resting after a pilgrimage 
to some holy shrine or some miraculous well. The 
hungry travellers are waiting for the meal which is 
being prepared for them in several huge caldrons. 
Truth in physiognomy, distribution of groups, the 
beautiful effect of light and shade, command our 
warmest admiration. A work like this, says Waagen, 
stamps its author as the greatest among painters of 
his class. That, however, a subject of the kind should 
have been accepted asa ‘‘feast’’ (see the National 
Gallery Catalogue) may tend to prove how little, from 
the first, Teniers thought of dramatizing. Frankness 
in expression and freedom in attitude certainly guided 
his preference in the choice of a model, and we may 
even suppose him to have occasionally exaggerated 
both. He seems anxious to have it known that, far 
from indulging in the coarse amusements of the boors 
he is fond of painting, he himself lives in good style, 
looks like a gentleman, and behaves as such. He 
never seems tired of showing the turrets of his chateau 
of Perck, and in the midst of rustic merry-makings 
we often see his family and himself received cap in 
hand by the joyous peasants. We may also observe 
that he has a certain number of favorite models, the 
constant recurrence of which is a special feature of 
his works. We even meet them ina series of life- 
size portrait-like figures in the Doria Pamphili Gallery 
in Rome,’ as. well as in a picture belonging to Mr. H 
R. Hughes, and the man here represented as a fish- 
monger is unmistakably the painter’s brother, Abraham 
Teniers, judging from the portrait Edelinck has left 
us of this artist. 

Teniers was chosen by the common council of 
Antwerp to preside over the guild of painters in 1644. 
The archduke Leopold William, who had assumed the 
eke pt of the Spanish Netherlands, being a great 

over of art, employed Teniers not only asa painter but 
as keeper of the collection of pictures he was then 
forming. With the rank and title of ‘‘ayuda de 
camara,’ Teniers took up his abode in Brussels shortly 
after 1647. Immense sums were spent in the acquisi- 


1 The Hermitage Catalogue ascribes to Abraham Teniers the 
portrait of a geen This painting is, however, by David, and 
represents the celebrated bishop of Ghent, Anthony Triist, with 
his brother Francis, a Franciscan monk. 

2 Under the name of Weeninx. 
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tion of paintings for the archduke. A number of 
valuable works of the Italian masters, now in the 
Belvedere in Vienna, came from Leopold’s gallery 
after having belonged to Charles IL. and the duke of 
Buckingham. De Bie (1661) states that Teniers was 
some time in London, collecting pictures for the duke 
of Fuensaldafia, then acting as Leopold’s lieutenant 
in the Netherlands. Paintings in Madrid, Munich, 
Vienna, and Brussels have enabled art erities to form 
an opinion of what the imperial residence was at the 
time of Leopold, who is represented as conducted by 
Teniers and admiring some recent acquisition, No 
picture in the gallery is omitted, every one being 
inscribed with a number and the name of its author, 
so that the ensemble of these paintings might serve as 
an illustrated inventory of the collection.® Still more 
interesting is a canvas, now in the Munich gallery, 
where we see Teniers at work in a room of the palace, 
with an old peasant as a model and several gentlemen 
looking on. When Leopold returned to Vienna, 
Tenier’s task ceased ; in fact the pictures also travelled 
to Austria, and a Flemish priest, himself a first-rate 
flower painter, Van der Baren, became keeper of the 
archduceal gallery. Teniers nevertheless remained in 
high favor with the new governor-general, Don Juan, 
a natural son of Philip IY. The prince was his pupil, 
and De Bie tells us he took the likeness of the painter's 
son. Honored as one of the greatest painters in 
Europe, Teniers seems to have made himself extremely 
miserable through his aristocratic leanings. Shortly 
after the death of his wife in 1656 he married Isabella 
de Fren, daughter of the secretary of the council of 
Brabant, and strove his utmost to prove his right to 
armorial bearings. In a petition to the king he re- 
minded him that the honor of knighthood had been 
bestowed upon Rubens and Van Dyck. The king at 
last declared his readiness to grant the request, but on 
the express condition that Tenier should give u 
selling his pictures. The condition was not complie 
with; but it may perhaps account for the master’s 
activity in favor of the foundation in Antwerp of an 
academy of fine arts to which artists alone should be 
admitted, whereas the venerable guild of St. Luke 
made no difference between art and handicraft : carvers, 
gilders, bookbinders, stood on an even footing with 
painters and sculptors, however great their talent.* 
There were great rejoicings in Antwerp when, on 26th 
January, 1663, Teniers came from Brussels with the 
royal charter of the academy, the existence of which 
was due entirely to his personal initiative. 

Teniers died in Brussels on 25th April, 1690.° A 
picture in the Munich gallery (No. 906), dated 1680, 
represents him as an alchemist, oppressed with a 
burden of age beyond his years. cad this date we 
hear more of his doings as a picture-dealer than as a 
painter, which most probably gave birth to the legend 
of his having given himself out as deceased in order 
to get higher prices for his works. David, his eldest 
son, a painter of talent and reputation, died in 1685. 
One of this third Teniers’s pictures—St. Dominic 
Kneeling before the Blessed Virgin, dated 1666—is 
still to be found in the church at Perck. As well as 
his father, he contributed many patterns to the cele- 
brated Brussels tapestry looms. Cornelia, the painter's 
daughter, married John Erasmus Quellin, a well- 


known artist (1634-1715). 

Smith’s Catalogue Raisonné gives descriptions of ov er 
700 paintings accepted as original productions of Ty ’ 
Few artists ever worked with greater ease, and some of his 
smaller pictures—landscapes with figures—have been termed 


3 It was not until recently that the MS. inventory of this col- 
lection was discovered among the papers of the pclae ee 
enberg in Vienna. It was published in 1883 by Adolf 

In 1658 Teniers published 248 etchings after the best Ital 

of Leopold William's collection, which with the L 
archduke and Teniers, were brought together as a 

1660, under the title £l Teatro de Pinturas. ; 

4 The separation was only obtained in 1773. si 
5 The date is often wrongly given as 1694 or 1695, 
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“afternoons,” not from their subjects, but from the time spent 
in producing them. The museums in Madrid, St. Peters- 
burg, Vienna, Munich, Dresden, Paris, London, and Brussels 


have more than 200 pictures by Teniers. In the United King- | 


dom 150 may be found in private hands, and many other 
examples are to be met with in private collections through- 
out Europe. Although the spirit of many of these works 


is as a whole marvellous, their conscientiousness must be | 


regarded as questionable. Especially in the later productions 
we often detect a lack of earnestness and of the calm and con- 
centrated study of nature which alone prevent expression 
from degenerating into grimace in situations like those 
generally depicted by Teniers. His education, and still more 
his real and assumed position in society, to a great degree 
account for this. Brouwer knew more of taverns; Ostade 
was more thoroughly at home in cottages and humble 
dwellings; Teniers throughout triumphs in broad daylight, 
and, though many of his interiors may be justly termed 
masterpieces, they seldom equal his open-air scenes, where 
he has, without constraint, given full play to the bright 
resources of his luminous palette. In this respect, as in 
many others, he almost invariably suggests comparisons 
with Watteau. Equally sparkling and equally joyous, both 


and poyerty may exist, but to be soon forgotten, and where 
sunshine seems everlasting. But his subjects taken from 
the Gospels or sacred legend are absurd. An admirable 
picture in the Louvre shows Peter Denying his Master, 
next to a table where soldiers are smoking and having a 
game at cards. He likes going back to subjects illustrated 


two centuries before by Jerome Bosch—the Temptation of | 


St. Anthony, the Rich Man in Hell, incantations, and 
witches—for the simple purpose of assembling the most 
comic apparitions. His villagers drink, play bowls, dance, 
and sing; they seldom quarrel or fight, and, if they do, 
seem tobe shamming. His powers certainly declined with 
adyancing age; the works of 1654 begin to look hasty. But 
this much may be said of Teniers, that no other painter 
shows a more enviable ability to render a conception to his 
own and other people’s satisfaction. His works have a 


technical freshness, a straightforwardness in means and. 


intent, which make the study of them most delightful ; as 
Sir Joshua Reynolds says, they are worthy of the closest 
attention of any painter who desires to excel in the mechan- 
ical knowledge of his art. 

As an etcher Teniers compares very unfavorably with 
Ostade, Cornelis, Bega, and Dusart. More than 500 plates 
were made from his pictures; and, if it be true that Louis 
XIV. judged his “baboons” (magots) unworthy of a place 
in the royal collections, they found admirable engravers in 
_ Franece—Le Bas and his scholars—and passionate admirers. 
The duke of Bedford’s admirable specimen was sold for 
18,030 livres (£1860) [$9,039.60] in 1768. The Prodigal Son, 
now in the Louyre, fetched 30,000 livres (£3095) [$15,- 
_ 041.70] in 1776. Smith’s highest estimates have long since 
_ been greatly exceeded. The Archers in St. Petersburg he 

gives as worth £2000 [$9720]. The Belgian Government 
_ gave £5000 [$24,300] in 1867 for the Village Pastoral of 1652, 
_ which is now in the Brussels museum ; and a picture of the 
_ Prodigal Son, scarcely 16 by 28 inches, fetched £5280 [$25,- 

660.80} in 1876. 

Although Van Tilborgh, who was a scholar of Teniers in 

_ Brussels, followed his style with some success, and later 

painters often excelled in figure-painting on a small scale, 

_ Teniers cannot be said to have formed a school. Properly 

speaking, he is the last representative of the great Flemish 
traditions of the 17th century. 


See T. Smith, A Catalogue Raisonné of the Works of the most Emi- 
nent Dutch, Flemish, and French Painters; John Vermoelen, Notice 

_ historique sur David Teniers et sa famille ; L. Galesloot, Quelques ren- 
seignements sur la famille de P. P. Rubens et le décés de David Teniers 
and Un procés de David Teniers et la corporation des peintres d Brux- 
eles; Aliph. Wauters, Histoire des environs de Bruzxelics and Les 
sseries bruxelloises; F.T. Van der Brandern, Geschiedenis der 


Adriaen Brouwer, ein Bild seins Lebens und 


s; W. Bode, 
ens, (i. HL.) 


seines 
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TENISON, Tuomas (1636-1715), archbishop of 
C was the son of Rey. John Tenison, rector 
, Norfolk, by Mary, daughter of Thomas 

ttenham, Cambridgeshire, where he was 
ptember, 1636. He was educated at 

orwich, whence he entered Corpus 
Cambridge, as a scholar on Arch- 
Parker’s foundation. He Bdonted B.A. in 
M.A. in 1660, was chosen fellow in 1662, and 
me B.D. in 1667. For a short time he studied 


Antwerpsche Schilderschool ; Max Rooses, Geschichte der Malerschule | 
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medicine, but in 1659 was privately ordained. In 
1667 he was presented to the living of Holywell-cum- 
Needingworth, Huntingdonshire, by the earl of Man- 
chester, to whose son he had been tutor, and in 1670 
to that of St. Peter’s Maneroft, Norwich. In 1680 he 
received the degree of D.D., and was presented by 
Charles II. to the important cure of St. Martin’s-in- 
the-Fields. Tenison, according to Burnet, ‘‘ endowed 
schools, set up a public library, and kept many curates 
to assist him in his indefatigable labors.’’ Being a 
strenuous opponent of the Church of Rome, and 
‘Whitehall lying within that parish, he stood as in 
the front of the battle all King James’s reign.’’ In 
1678, in a Discourse of Idolatry, he had endeavored 
to fasten the practices of heathenish idolatry on the 
Church of Rome, and in a sermon which he published 
in 1681 on Discretion in Giving Alms was attacked 


| by Andrew Pulton, head of the Jesuits in the Savoy. 


Tenison’s reputation as an enemy of Catholicism led 


teau ) ‘the duke of Monmouth to send for him before his 
seem to live in an almost ideal world, where toil, disease, | 


execution in 1685, when Bishops Ken and Turner 
refused to administer the Eucharist; but, although 
Tenison spoke to him in ‘‘a softer and less peremptory 
manner’’ than the two bishops, he was, like nwo 
not satisfied with the sufficiency of Monmouth’s peni- 
tence. Under William, Tenison was in 1689 named a 
member of the ecclesiastical commission appointed to 
prepare matters towards a reconciliation of the Dis- 
senters, the revision of the liturgy being specially 
entrusted to him. A sermon which he preached on 


‘the commission was published the same year. He 


appears to have been better satisfied with the religious 
sentiments of Nell Gwynn on the approach of death 
than with those of the duke of Monmouth, for in 1691 
he preached her funeral sermon, in which he repre- 
sented her as truly penitent,—a charitable judgment 
which did not meet with universal approval. The 
general liberality of Tenison’s religious views com- 
mended him to the favor of William, and after being 
made bishop of Lincoln in 1691, he was promoted to 
the primacy in December, 1694. He attended Mary 
during her last illness and preached her funeral sermon 
in Westminster Abbey. When William in 1695 went 
to take command of the army in the Netherlands, 
Tenison was appointed one of the seven lords justices 
to whom his authority was delegated. Along with 
Burnet he attended William on his deathbed, and it 
was from their hands that he received the Eucharist. 
He crowned Queen Anne, but during her reign was 
not in much favor at court. He was a commissioner 
for the Union in 1706. A strong supporter of the 
Hanoverian succession, he was one of the three officers 


| of state to whom on the death of Anne was entrusted 


the duty of appointing a regent till the arrival of 
George I., whom he crowned on 31st October, 1714. 
Tenison died at London on 14th December of the 
following year. Besides the sermons and tracts above 
mentioned, and various others on different points of 
the Popish controversy, Tenison was the author of 
The Creed of Mr. Hobbes ecamined (1670) and Baconia, 
or Certain Genuine Remains of Lord Bacon (1679). 


The Memoirs of the Life and Times of the Most Rev. Father 
in God, Dr. Thomas Tenison, late Archbishop of Canterbury, 
appeared without date not long after his death. See also 
Burnet’s History of his own Time and Macaulay’s Tistory of 
England, ; 


TENNANT, Witrram (1784-1848), author of Anster 
Fair, was born in 1784 at Anstruther in Fifeshire, the 
birthplace of two other contemporary Scottish worthies, 
Thomas Chalmers and John Goodsir. He was lame 
from childhood, like his more famous contemporaries 
Byron and Scott, and this probably determined his 
father, who was a small merchant and farmer, to 
educate him for a scholarly career. But the paternal 
means failed before he had completed his curriculum 
at St. Andrews, and he was obliged to return home 
and act for some eight years of his early manhood as 
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clerk to one of his brothers, a corn-factor. 
factor’s clerk, however, under the impulse of a genius 
for language anda strong delight in literature, besides | 
Greek and Latin and Hebrew, mastered, during his 
leisure, Italian and German, and not only read, but | 
set himself to imitate, Ariosto and Wieland. And, | 
strange to say, this poor youth, in a remote country | 
town, anticipated the fashion of mock-heroie verse, | 
which was set for England by ‘* the ingenious brothers | 
Whistlecraft,’? and which gave Byron the hint for 
his Don Juan. Anster Fuir, a fantastic poem in 
ottava rima, amazingly fluent, brimming over with 
high spirits, rich almost to excess in diction and fanci- 
ful imagery, was written by Tennant in 1811, when his 
brother's business had failed and he did not know 
where to look for employment. Its publication in 1812 
brought the poet into notice, and employment was 
found for him as schoolmaster of the parish of Dunino, 
near St. Andrews. From this he was promoted (1816) 
to the school of Lasswade, near Edinburgh; from that 
(1819) to a mastership in Dollar academy; from that 
(1831), by Lord Jeffrey, who had written an admiring 
review of Anster Fair, to the professorship of Orien- 
tal languages in St. Andrews. ‘Tennant never fulfilled 
the promise of his first poem, which reads as if it had 
been dashed off in a fit of careless and happy inspira- 
tion, and never flags in its humorous glee from the 
first stanza to the last. The Thane of Fife (1822), 
in which he essayed the same vein, evidently cost him 
more pains, shows the same high reach of humorous 
imagination, and is indeed, as he claimed for it,‘‘ bold 
in its style and rare, fantastic, and sublime.’’ But 
the subject was more remote from general interest; 
the mock-epic machinery, with all his wealth of gro- 
tesque description, was too far-fetched for the popular 
taste; and the poem fell flat. A third poem, in the 
Scotch dialect, Papistry Stormed (1827), though full 
of the most spirited description, was also in a vein of 
humor that found few sympathizers. He wrote also 
two historical dramas, Cardinal Beaton (1823) and 
John Baliol (1825). His last published work was a 
series of Hebrew Dramas (1845), founded on incidents 
in Bible history. He died near Dollar, on 15th Feb- 
ruary, 1848. 

A Memoir of Tennant by M. F. Conolly was published 
in 1861. r 


TENNENT, Sim JAmes Emerson (1794-1869), 
English politician and. traveller, the third son of 
William Emerson, a merchant of Belfast, was born 
there on 7th April, 1794. He was educated at Trinity 
College, Dublin, of which he became LL.D. After 
travelling in Greece, where he made the acquaintance 
of Lord Byron, whose sentiments in regard to the 
(rreek cause he fully shared, he studied for the bar 
and was called at Lincoln’s Inn in 1831. He pubiished 
a Picture of Greece (1826), Letters from the Algean 
(1829), anda History of Modern Greece pret On 
his marriage to the daughter and heiress of William 
Tennent, a wealthy merchant at Belfast, he adopted 
by royal license the name of’ his wife in addition to his 


own. He entered parliament in 1832 as member for 
Belfast. In 1841 he became secretary to the India 


Board, and in 1845 he was knighted and appointed 
colonial secretary of Ceylon, where he remained till 
1850. The rusult of his residence there appeared in 
Christianity in. Ceylon (1850) and Ceylon, Physical, 
Historical, and Topographical (2 vols., 1859). On 
his return he became member for Lisburn, and under 
Lord Derby was secretary to the Poor Law Board 
from February to November, 1852. From then till 
1867 he was permanent secretary to the Board of 
Trade, and on his retirement he received a baronete 
from Lord Palmerston. In his early years his politi- 
eal views had a Radical tinge, and, although he sub- 
ese joined the Tories. his Conservatism was of a 
mild type. He withdrew from the Whigs along with 
Lord Stanley and Sir James Graham, and afterwards 


The corn- | 
| 1869. 


tem,—the Lower Silurian and perhaps the u Cam: 
4 brian of the British Isles. It consists chiefly of s| 
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adhered to Peel. He died in London on 6th August, 


Besides the books above mentioned, he wrote Belgium in 
1840 (1841) and Wine, its Duties and Taxation (1855), and was 
a contributor to magazines and a frequent correspondent 
of Notes and Queries. 


TENNESSEE, one of the United States of North 
America, the third added (June, 1796) to 


the original thirteen, its predecessors Plate II. 


| having been Vermont (1791) and Kentucky 


(1792). Tennessee is bounded on the HK. by the Unaka. 
Mountains, which divide it from North 
Carolina, on the 8. by the line of lat. 35° 
N., dividing it from Georgia, Alabama, and 
Mississippi ; on the W. by the Mississippi river, di- 
viding it from Arkansas and Missouri; and on the 
N. by a line which erroneous surveys have caused to 
vary greatly from the intended boundary,—the line of 

lat. 36° 30’ N.—the variations all being measured to 
the north of that parallel. The actual boundary com- 
mences at the northeast corner of the State 7 miles 
north of 36° 30’, and continues at that distance as far 
as the frontier of Virginia and Kentucky, where it 

diminishes to 5 miles ; thence to about its intersection 

with 86° 30% W. it increases to 11 miles; thence a 
deflection southwards to a point about 2 miles from the 

Cumberland reduces it to 10 miles; there it suddenly 
shoots north again to 12 miles, which distance is 
increased to 123 by the time it strikes the Tennessee ; 

on the other side of that river it becomes very nearly 

coincident with the normal 36° 30’; and to that line 

it adheres with very slight aberrations until it strikes 
the Mississippi. The eastern boundary has one devia- 

tion from the stipulated line : it runs along the eulmi- 

nating ridge of the Unakas till within 26 miles of the 
Georgia frontier, when it turns due south, giving to 
Tennessee a triangular piece of territory which should | 
belong to North Carolina. The area of the State was 
41,750 square miles in 1880. Its extreme length is 
432 miles and its width 109. 

Configuration and_ Geology.—Commencing at the 
eastern frontier, the State of Tennessee is 
divided into several districts, having dis- 
tinct characteristics and separated by well- 
marked natural boundaries, whose general direction 
from northeast to southwest corresponds with the 
trend of the main valleys (see the geological sketch 
map inserted on pl. IL.). 

1. The mountain region of East Tennessee is a long 
narrow belt of very irregular surface, comprised be- 
tween the Unaka range and a disjointed chain of lower 
mountains, the principal of which are called the Chil- 
howee Range, and the whole of which may be consid- 
ered as constituting the secondary mountain system 
of the State. The intervening space is oceupied by 
broken masses forming hills, mountains, and valleys, 
some parallel to the principal ranges, some crossing 
the space at right angles to them. ‘This region varies 
in width from 28 miles to about 7. All the rocks of 
this region and the next to it belong to what constitute 
in England the Silurian and Cambrian systems, the 
former being found in the western and the latter in the 
eastern part of the district. It has been contended 
that some metamorphic rocks near the erest of the 
mountains belong to the Archaic (Huronian and Lau- 
rentian) system ; but the preponderance of geologica 
opinion now assigns them to the same format ' 
the neighboring rocks, the difference in structure being 
due to metamorphic action. The lowest of these, 
called in Tennessee the Ocoee group, is believed to be 
coeval with the Potsdam group of 


Boun- 
daries. 


Geology. 


the American sys- 


and conglomerates, with the sandstones of the 
howee group above. Above these last. are th 
dolomite group, with its shales and lime 
separated from the other two groups 
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exactly corresponding to any other recognized forma- 
tions. The crystalline metamorphic rocks are mainly 
syenitic and micaceous gneiss, with micaceous, horn- 
blendic, and talcose schists. Occasional small dykes 
of diorite, greenstone, and basalt traverse these rocks, 
oe interstratified, but oftener breaking through 
them. 


2. The rocks of the first division are tilted at very | 


high angles; those of the second division, the eastern 
valley of the Tennessee, are fractured and distorted at 
nearly every conceivable angle, and, in consequence, 
it is the edges of the uplifted strata which here form 
the surface. The strata have been eaten away to form 


valleys, or left standing as ridges, giving the whole | 


tract a deeply channelled character, the ridges consisting 
of sandstone and dolomite and the valleys of friable 
schists. These all trend in the prevalent direction of 


the Appalachian upheaval, from northeast to south- | 


west. The rivers take the same directions, except 
when they break through transverse fissures in the 
ridges, or work round their terminations where they 
give way to the outcropping of other rocks; in these 
cases the current runs at right angles to their preya- 
lent direction. All these formations belong to the 
Silurian period, the oldest cropping out to the east- 
ward, the later members appearing to the westward. 
In some spots the Subcarboniferous rocks which once 
covered the entire valley have escaped the erosive ac- 
tion which swept the rest away. The whole district 
is a valley of denudation which has been excavated by 
the Tennessee and its tributaries;—some breaking 
through the Unaka barrier, and others descending 
from Mirgivia along the longitudinal valleys above 
described. 

3. Rising in a steep elevation at from 800 to 1200 
feet above the average Hae of the eastern valley of the 
Tennessee is the plateau popularly called the Cumber- 
land Mountain. This mass, superincumbent on the 
Silurian system, consists of four very distinctly marked 
formations,—(i.) the Devonian black shale, (ii.) the 
Subearboniferous silicious beds, (iii.) the Mountain 
Limestone, (iv.) the Coal-measures. These can easily 
be distinguished one above another on the face of the 
eastern escarpment ; but on the western side the first 
two extend in a wide plain far beyond the base of the 
plateau, constituting the fourth district. The Moun- 
tain Limestone is shaly at the bottom, and more solid 
at the top, where it abounds in silicious concretions. 
The Coal-measures consist of thick slabs of sandstone 
and conglomerate with the seams of coal interstratified 
between them. In its southern portion the plateau 
is divided longitudinally by the narrow valley of the 
Sequatchie river, which cuts deep into the subjacent 
Silurian beds. The portion east of 
as Walden’s Ridge, has its strata much disturbed and 
tilted, conformably with the Silurian rocks below ; the 

western portion, on the contrary, has all its strata 
nearly horizontal. This formation, averaging about 
_ 40 miles in width, is divided by a stratum of conglom- 
erate 80 feet thick into the upper and lower Coal- 
measures, the former of which are much the more 
ae ae but cover a less area, large portions of it 
ving been carried away by denudation. These coal- 
seams are believed to average an aggregate thickness 
of 8 feet and to cover an area of 5000 square miles. 
6. The Subcarboniferous area, the central basin, 


considered together. They consist of the Subear- 
iferous silicious beds, together with the basins 

formed by their erosion. On the western face of the 
_ Carboniferous belt the Mountain Limestone has been 
carried away with the harder rocks of the Coal-meas- 
ures above it, but the underlying silicious beds have 
; all erosive forces and are spread out over an 
area on both sides of the Mississippi. In 
per Pere nu eee ama seats basin 
are styled by local geologists the “ highland rim.”’ 
consist of two strata, a lower one distinguished 
~ Vou. XXU0—1171 
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this valley, known | 


4,5 
and the western valley of the Tennessee can best be | 
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by the absence of lime and iron, and an upper one 
which contains both these materials in abundance. 
Both members consist mainly of a peculiar gravel, 
formed of silicious concretions embedded in a stiff 
retentive clay. The upper stratum has in addition 
considerable horizontal beds of limestone; it contains 
abundant fossils of a large coral, Lithostrotion cana- 
dense, by which it is easily recognized, is very fertile, 
and possesses inexhaustible beds of limonite. ‘The 
lower stratum is destitute of both fossils and minerals 
and is of but little account for agriculture. Excavated 
from this formation is the central valley of Tennessee 
(No. 5), surrounded on all sides by an escarpment of 
about 200 feet in depth, by which descent is made 
from the ‘‘rim’”’ into the valley. All the members of 
the Silurian period, except the three lowest, are rep- 
resented in this valley, which has been formed by the 
erosive action of the rivers within its borders: its 
higher strata were carried off northwards by the Cum- 
berland and its tributaries, westward by the Duck, and 
southward by the Elk, the last two being tributaries 
of the Tennessee. A channel of erosion along the 
lower portion of the Duck river connects this valley 
with another (No. 6) much narrower—the western 
valley of the Tennessee—where again the Silurian 
beds have been reached by the removal of the Sub- 
carboniferous formations above them. Again, south 
of the main basin, the portion drained by the Elk is 
nearly separated from. the rest by a number of de- 
tached hills of the Subcarboniferous formation, mark- 
ing the watershed which divides the headwaters of the 
Elk from those of the Duck. 

7, 8,9, 10. A little west of the Tennessee river the 
Paleozoic rocks disappear under the Cretaceous 
formations (No. 7), aid these in their turn are cov- 
ered successively by the Tertiary, Quaternary, and 
recent formations (Nos. 8, 9, and 10). The tract of 
ground covered by these four formations constitutes 
the Mississippislope of western Tennessee, all of whose 
rivers run westward and discharge into the Mississippi. 
The dip of the strata is very slight, and the surface 
inclines with a very gentle slope. 

In general terms, the territory embraced in Tennessee 
may be described as a great mountain chain on the 
east, from the foot of which extends a gently inclined 

lane, interrupted by an elevation, the Cumberland or 
Patbonifexdee plateau, and a depression, the central 
valley. 

Rivers.—The Cumberland and the Tennessee are the prin- 
cipal channels of inland navigation, while the 
Mississippi, washing the whole western frontier 
of the State, is its outlet to the Gulf of Mexico. 
The headwaters and embouchure of the Cumberland are in 
Kentucky, but much the greater part of its navigable stream 
is in Tennessee. From its confluence with the Ohio, at 
Smithland, Kentucky, to Nashville, a distance of 200 miles, 
it is generally navigable for eight months in the year, and 
during high water it is sometimes accessible to light-draft 
steamboats more than 300 miles further. The Tennessee 
rises in Virginia, crosses east Tennessee in a southwestern 
direction, and enters Alabama a little above Bridgeport; 
in that State it assumes successively a westerly and a 
northerly direction, and then re-enters Tennessee and 
crosses the State northwards to its confluence with the Ohio 
at Paducah, Kentucky. Its navigable waters are divided 
by obstructions into three portions,—(1) from the mouth to 
Florence, Alabama, 300 miles, where navigation is arrested 
by the Muscle shoals ; (2) thence through Alabama, about 
100 miles, when the river breaks through the Cumberland 
Mountain ; and (3) from Chattanooga to Kingston, about 
100 miles further. 

Agriculture—In 1880 the number of farms was 165,650, 
embracing 8,496,556 acres of improved land, 
valued at $206,749,837. The principal produc- 
tions are Indian corn, wheat, oats, cotton, to- 
bacco, potatoes, pea-nuts, and hay, particulars 
of which for different years are shown in Table I. on the 
following page. 

In 1884 1,250,000 bushels of pea-nuts were produced, as 
against 800,000 in 1883. In recent years considerable 
attention has been given to the cultivation of fruit and 
vegetables. 


Rivers. 


Agricul- 
ture 


TABLE I, | 
Product. 1860. 1870. 1880, 1884, | 
Indian corn... |52,089,926 bush.| 41,343,614 bush. |62,764,429 bush. /65,723,000 bush. 
Wheat........ 5,459,268 “* 6,188,916 * 7,331,353“ 9,820,000 ** 
Oats..... ++) 2,267,814 * 4,515,515 “ 4,722,190 * 7,680,000 ** 
Cotton | 296,464 bales, 181,842 baies.; 330,621 bales.| $13,807 bales. 
| Tobacc 43,448,097 Ib. 21,465,452 Th. 29,365,052 Tb, 31,392,000 Ib, | 
Potatoe | 3,786,677 bush! 2,830,020 bush.| 3,724,362 bush.| 2,390,000 bush. 
Hay «-.--e000e) 143,499 tons. 116,582 tons, 156,698 tons. 217,816 tons. 


The live stock statistics in different years are shown in | 
Table IL: 


TABLE II. 

Q "1 Mules 

Sheep. : 
Horses. Cattle. heep Pigs. Pex Teme 
| 990,882 | 764,732 | 773,317 | 2,347,321 | 126,345. | 
247254 | 643,696 | 826.783 | 1,828;690 | 102/983 | | 
966119 | 783674 | 672,789 | 2,160:495 | 173/498 | | 
288,604 | 801'823 | 603,780 187,208 | | 


2,122,646 


Minerals.—The chief minerals found in the State are coal, 
iron, copper, zinc, lead, and manganese. Of coal 
the output was 494,491 tons in 1880 and 1,100,- 
000 tons in 1885; in the latter year there were 
also 268,400 tons of coke. In 1880 there were produced 
89,933 tons of iron ore (326,040 tons in 1885), 153,880 tb of 
copper ingots, and 792,621 cubic feet of marble and lime- 
stone. Of zine 17,415 tons were produced in 1884. Besides 
the minerals already mentioned, Tennessee yields millstone 
grit, hydraulic rock, barytes, fire-clay, gold, and petroleum, 
Manufactures.—Since 1875 the manufacturing industries 
of the State have grown immensely. From 


Minerals. 


Manu- 1830 to 1885 the number of establishments in- 
factures, creased from 4326 to 4425, the capital invested 


from $20,092,845 to $40,763,650, and the value 
of the manufactured products from $37,074,886 to $75,216,- 
211. In 1880 cotton was manufactured in the State to the 
value of $934,014 (in 1885 to $2,719,768), carriages and 
wagons $1,253,721, flour and grist-mill products $10,784,804, 
foundry and machine-shop products $1,191,531, iron and 
steel $2,274,203, leather $2,051,087, lumber $4,015,310, and 
cotton-seed oil, cotton seed, and cake to the value of 
$1,235,000, 
Population —The population of the State, which in 1860 
was 1,109,801 and in 1870 1,258,520, was in 


Popula- 1880 1,542,359 (males 769,277, females 773,082). 
tion. Of this last total 403,151 were Negroes. In 1887 | 


the total population was estimated to number 
about 1,800,000, giving a density of 43 inhabitants to the 
square mile, as against 36.9 in 1880. ‘The growth of the 
principal cities is shown by Table III. : 


TABLE III. 


1870. . 1880. | 1870. | 1880. 
Memphis..........| 40,226 | 33,592 | Knoxville.........| 8,682 | 9,693 
Nashville . 25,865 | 43,350 | Jackson.... -| 4,119 | 5,377 


Chattanooga.....! 6,093 


12,892 | 


The considerable decline in the population of Memphis 
is accounted for by two epidemics of yellow fever in 1878 
and 1879 (see MEMPHIS). Chattanooga is still increasing 
at a very rapid rate in consequence of the vast development | 
of the mineral resources of east Tennessee. Knoxville is . 
also growing from the same cause, but not so rapidly as 
Chattanooga. 

Education.—Provision for common school education was 
made before the Civil War, but was limited to 
white children. A State bank was established | 
for the purpose of regulating the currency, and 
; a portion of its capital was reserved as a school 
fund ; its profits were also to be used for school purposes. 
The fund on which interest is now paid is $2,512,500. A 
bill is now (1887) before the State legislature to increase the 
permanent State fund to $5,000,000. Besides this, the pro- 
ceeds of a tax of 15 cents per $100 on property and a poll 
tax of $1 per annum are applied to the same purpose. 
Moreover, each county has the power of imposing a school 
tax on its people, and many incorporate cities and towns 
add still further to it by special taxes within their limits. 
All children between six and twenty-one (eighteen until 
1885) are entitled to free education in the public schools. 
In 1875 the school population numbered 426,612, of whom 
there were 199,058 pupils enrolled. In 1886 the correspond- 
ing figures were 609,028 and 373,877, and in 1887 623,450 


Educa- 
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and 383,537. Besides the common schools numerous private 
schools exist. Higher education is provided for in several 
institutions, such as Vanderbilt university (Methodist) at 


| Nashville, the university of the South (Episcopalian) at 


Sewanee or Cumberland Mountain, the southwestern Pres- 
byterian university at Clarksville, and others; the univer- 
sity of Tennessee at Knoxville is supported by State grants, 
and is not under the direction of any one denomination. 
Many smaller establishments entitled universities exist in 
various parts of the State. 

Administration, ete.—The legislative and executive fune- 
tions of government are carried on by a goy- 


| ernor, a State senate, and a house of representa- Adminis- 
tives, whose respective duties and prerogatives tration. 


correspond almost exactly to those of the presi- 
dent, senate, and representatives of the United States. 
Both the senators (33) and the representatives (99) are 
elected for two years. The president of the senate, who is 
elected by the senators, succeeds as governor in ease of the 
death of the elected governor during his term of office. 
The governor has the power of veto on the Acts of the 
legislature. In case of its exercise, the Act is returned to 
the legislature, when, if it passes by a constitutional 
majority in both houses, it becomes law in spite of the veto. 
The judiciary administration is carried on by courts of 
four designations,—the county criminal courts, the cireuit 
courts, the chancery courts, and the supreme court of the 
State. The county courts consist of the magistrates, who 
assemble at the county seat four times a year to transact 
county business. They elect a chairman out of their own 
body, who by virtue of such election becomes the financial 
agent of the county. In counties large enough to justify it, 
acounty judge is elected, who exercises criminal juris- 
diction. There are fourteen circuit courts, each having 
jurisdiction in several counties; in these all common-law 
cases are adjudicated, except in those counties where there 
isacriminal judge. There are eleven chancery divisions, 
for each of which a chancellor is elected, who tries all cases 
in equity in his division. All these judges are elected for 
eight years. The judges of the supreme court, five in num- 
ber, are elected by the people at large, but not more than 
two can be taken from any one of three divisions of the 


| State, viz., the eastern, middle, and western. Their juris- 
_ diction is purely appellate ; they revise the decisions of the 


other courts, and their decisions are final, except where a 
question arises as to the interpretation of the United States 
constitution. 

History.—At the time of its first settlement and occupa- 
tion by Europeans Tennessee was part of the 
territory granted to the colony of North Caro-  —_—- History. 
lina by Charles II. It was then, however, a 
hypothetical claim, the boundaries of which were chiefly 
determined by 36° 30’ and 35° N. lat. The eastern boundary 
of North Carolina was the Atlantic Ocean; on the other 


side the western territory extended according to one theory 


to the Mississippi, according to another theory to the Pacifie 
Ocean. When the English settlers began to cross the Ap- 
palachian chain, they found the French established on the 
Mississippi and its tributaries,—the Ohio, the Tennessee, 
and the Cumberland. The Spanish claim of an indefinite 
extension of their possessions in Florida was also a constant 
menace to the advances of the earliest English colonists in 
the direction of South Carolina and Georgia, The most 
important effort of transmontane colonization by the British 
prior to 1760 was the establishment of Fort Loudon on the 
Little Tennessee river in 1756 or 1757. But in 1760 this 


| post was captured by the Cherokees and its garrison mas- 


sacred ; and the same fate befell a number of colonists who 


/ had settled between Fort Chissel (on New river, Virginia) 


and Fort Loudon. Early in 1761 Colonel Grant Re eat 
routed the Cherokees and compelled their French an 


| Spanish allies to withdraw to Louisiana and Georgia. 


Eight years later the stream of emigration began to set 
westwards, mainly by two routes, of which one led through 
Cumberland Gap to the valley of the Cumberland river, 
whilst the other followed the course of the Tennessee round 
the southern border of the Cumberland plateau tn Vi 


western Tennessee valley. A body of emigrants fro ir- 
ginia settled on the banks of the river Holston, in w is 
now Hawkins county, and formed the nucleus of a rapidly 
increasing colony, which was mainly recruited from Vir- 
ginia and North Carolina. The chief settlements were on 
the Watauga river, extending thence to the hue 
both tributaries of the Tennessee. The colonists adopted 
a code of laws for themselves based upon those of Virg 

and entrusted their execution to a bench of five 


supposed themselves to be settling in 
were really in North Carolina, and the 
territory which had been ceded to the Briti 
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six nations of Indians. 
proclamation dated nine years before forbidding private 
persons to purchase titles from the Indians. 
Cherokees had no longer fixed habitation in the country, 
they still claimed the whole valley for hunting grounds. 
The dilemma was solved by a lease negotiated for eight 
years. The next difficulty arose with the British Govern- 
ment in alliance with the hostile Indians. But out of these 
troubles the colonies on the Watauga, Holston, and Noli- 
chucky emerged as a populous and powerful community. 
When it was proposed to liquidate the debts incurred by 
both the States and the Federal Government for war ex- 
penses by the sale of public lands, an Act of Cession was 


passed in 1784 by the North Carolina legislature ceding | 


their lands west of the mountains, including those of the 
Watauga settlers, to the Federal Government. But in 
the following year the North Carolina legislature repealed 
the Act of Cession, and the whole matter was thus in- 
definitely postponed. The Watauga community now de- 
clared itself independent of North Carolina; that State 
had relinquished its sovereignty over them and the Fed- 
eral Government had not accepted it. At this time the 
transmontane territory consisted of Washington, Sullivan, 
and Greene counties. It also embraced all the settlements 
on the Cumberland, comprising the existing counties of 
Davidson, Sumner, Montgomery, Robertson, and William- 
son. Davidson county had been organized by the influence 
of James Robertson (one of the earliest arrivals from 
North Carolina, in 1769), who had moved to the site of the 
future city of Nashville. But Davidson county took no 
part in these proceedings. The State organized by the 
seceding counties in August, 1784, was called the State of 
Franklin ; its constituent counties returned to their alle- 
giance to North Carolina on Ist March, 1788. <A second 
Act of Cession was passed in 1790, by which the defunct 
State of Franklin became part of the territory of the 
United States south of the Ohio, including what now con- 
stitutes Kentucky and Tennessee. The northern portion 
became a State, under the name of Kentucky, in 1792, 
and the southern portion took rank as the State of Ten- 
nessee in 1796, being received into the Union the same 
year. The settlement of middle Tennessee was much re- 
tarded so longas the path of access to it from east Tennessee 
was through Cumberland Gap and down the Ohio. The 
broader route round the south of the Cumberland plateau 
_ by the Tennessee river was too unsafe for general use on 
account of the powerful Indian tribes—the Creeks and the 
Cherokees, This obstacle was finally removed by General 
Jackson’s crushing defeat of the Creeks in 1814, and a large 
cession of their territory. 

The position of Tennessee during the Civil War was the 
Same as that of the other Middle and Southern States. 
While secession was in agitation, it refused to secede; but 
when actual hostilities commenced it joined the Southern 
Confederacy. Even then, however, west and middle Tennes- 
see sympathized with the South, whilst eastern Tennessee 
sided with the North. Each division sent very large con- 

tingents to the army which it favored. A large portion of 
the State was, during the later years of the war, in the oc- 
cupation of the Northern army, and many great battles 
were fought on its soil, notably those of Fort Donelson, 
Murfreesborough (Stone River), Franklin and Nashville. 
Tennessee suffered more from the exhaustion attendant on 
the close of the war, and from the rigorous government 
which accompanied the period of reconstruction, than any 
other State except Virginia. 


See Geology of Tennessee, Nashville, 1869 ; Elliott, “The Age of 
the Southern Appalachians,” in Amer. Jour. of Se., April, 1883; 
Bradley, ‘‘ On the Silurian Age of the Southern oe eee fl 
ib, April, 1875; Haywood, Civil and Political History of the 
State of Tennessee from its Earliest Settlenent up to the Year 1796, 
Knoxyille, 1823; Ramsay, Annals of Tennessee to the End of the 

hteenth ; Parton, Life of Andrew Jackson, New York, 
; Kirke, The Rear Guard of the Revolution, New York, 1886; 
of Tennessee Hist. Soc. and of Bureau of Agriculture, 

and Immigration. D. F. W.) 


TENNIS. This, the oldest, perhaps, of all exist- 
ing ball-games, is at once the most difficult to learn, on 
— account of _ ong teh its =e and the most 3 
t when learnt, use of the great variety 0 
its combinations and the difficulty of solving rapidly 
problems which are constantly presented to the 
yer. It derives an additional claim to attention from 
historical associations. Of the origin of 
tennis it is not possible to speak with certainty ; but it 
may be confidently assumed that it sprang from, some 
ery simple sport. It first appeared in Europe in the 
es, when we find it played in open courts, 


Though the | 


the English took it from the French. 


| players in serving the ball. 
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A further obstacle was a royal | in the parks or ditches of the feudal castles of France 


and Italy. It was at first the pastime of kings and 
nobles, but afterwards became popular with all classes. 
The French seem to have borrowed it from the Italians, 
and to have contributed some of its refinements ; and 
Though men- 
tioned in the Arthurian romances, the game was cer- 
tainly not known in England in the time of Arthur. 
The name tennis is supposed to be derived from the 
exclamation ‘‘Tenez!’’ employed by early French 
n Italy the game is called 
“ giuoco della palla;’’ in France, “‘jeu_de paume,”’ 
which also means the tennis court ; in Germany it is 
called by the generic title of ‘‘ Ballspiel;’’ in Spain, 
‘* juego al ble” or ‘‘jugar al ble.’’ It is clear from 
the French name that the ball was originally struck 
with the palm of the hand. This was afterwards pro- 
tected by a glove, as is still the practice in the Basque 
country. Upon the glove strings and cross-strings 
were next stretched, to give a faster impulse; and 
the addition of a short handle made an easy transition 
to the racket. In the time of Henry VII. the hand 
still sometimes met the racket, even in the royal court 
at Windsor. 

One of the first improvements in the game consisted 
in the building of closed courts, first with walls, then 
with walls and roof. It is still played in the open air 
in some places in France, and ‘* pallone,’’ a rude and 
violent variety of the game, is yet seen in Italy. 
There are twenty-seven courts in England and one in 
Dublin. 

As now played, tennis in France is virtually the 
same as in England, though there are a few differences 
of detail. The court is rectangular (see the annexed 

lan). An ipner wall runs round three sides, to the 

eight of 7 teet, from which a sloping roof, called the 
penthouse, reaches to the outer wall. The surround- 
ing passage thus enclosed (not shown in plan) is 7 feet 
wide. Opposite to the long penthouse is the main 
wall, in which there is at one point a projection called 
the tambour, FE, which deflects the ball across the 
court. In the inner wall, below the penthouse, there 
are several openings, the one at the end, on the ser- 
vice side, being called the dedans, B, the others the 
galleries. At the further end of the court is the grille, 
a square opening adjacent to the main wall. Across 
the court, halfres between the two ends, is stretched 
a net n, 3 feet high in the middle and 5 feet at the 
sides. The game may be played by two, or by three, 
or by four players, one against one, one against two, 
or tivo against two. At the commencement the players 
toss or ‘‘spin’’ a racket to decide which coat serve 
first, calling ‘‘rough’’ (for the knotted side) or 
‘““smooth.’’ The party which wins the ‘‘ spin ’’ has 
the choice of the service or the ‘‘first stroke,’’ the 
latter term meaning the return of the service. The 
server then begins at the ‘‘dedans”’ end of the court 
technically called the ‘‘ service side,’’ pitches the ball 
in the air, and strikes it with his racket so that it shall 
drop on the side penthouse or on the wall above it, and 
then from the penthouse upon the floor on the other 
side of the net (called the ‘‘ hazard side’’), within the 
‘* service court ’’ bounded by the ‘‘service line’’ # and 
the ‘‘ pass line’ p. If he fail to do this, a ‘‘ fault”’ 
is called, or a ‘‘pass”’ if the ball has gone beyond the 
pass line. If he serves a second fault, his adversary 
scores a point, called a ‘‘stroke.’? A pass counts for 
nothing, but annulsa previous fault.’ It now becomes 
the duty of the adversary, called the “‘ striker-out,’’ to 
return the ball by striking it with his racket in such a 
manner that it shall pass back over the net to the ser- 
vice side. The server must now strike it again and 
return it to the hazard side; and the player who first 
returns the ball into the net or ‘‘ out of court ”’ . e., 
to the roof, or above the play line on the walls) loses 


on 3B the Manchester Club this law (8) has been wisely abol- 
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the stroke, which is scored to his antagonist. But, if 
a player fail or refuse to strike the ball in the air (a 
‘*volley ’’) or on its first bound and before it touches 
the floor a second time, then, except on the hazard side 
beyond the service line, a ‘‘chase’’ is made or reck- 
oned on the floor, according to the lines on or between 
which the ball has dropped the second time. 


DEDANS. 


SEAVICE S/J/ODE. 


| the pass court. 


This ! 


SCALE OF FEET. 
10 20 
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6. A fault may not be returned. 

7. A pass may not be returned ; but a ball served, which 
has not gone across the pass line on the penthouse, may be 
volleyed, although if untouched it might haye dropped in 
If a pass touch the striker-out, or if a 


| service before it has dropped, touch him when standing 
with both feet in the pass court, and not haying attempted 
to strike the ball, it is still counted a pass. 


HAZARO SIDE, 


30 40 


chase is a stroke in abeyance. When one has been 
made it is called by the marker, but does not affect the 
score until one of the players has scored 40, when they 
change sides, and the player who has allowed the chase 
to be made must then endeavor to win it, 7.e., to place 
the second bound of the ball returned by him better, 
i.e, nearer to the end wall, than the point at which 
the chase was marked. As often as his adversary re- 
turns his stroke, he must again endeavor to do this, 
until he succeeds or fails. If he succeed, he scores 
the stroke ; if not, it is scored to his adversary. If 
two chases have been made at any stage of the score, 
even at the beginning of a game, then the players 
must change sides and play for the chases, as above 
described. A player who succeeds in sending the ball 
into the grille, the dedans, or the last division of the 
gallery—called the ‘* winning gallery ’’—on the hazard 
side, scores at all times a stroke. The minutize of the 
game and the mode of scoring cannot be more suc- 
cinetly described than in the annexed laws.! 


Laws. 
Single-Handed Game. 
1. The balls shall be not less than 2} in. and not more 
than 28 in. in diameter, and shall be not less than 24 oz. 
and not more than 2? oz. in weight. 


Note.—There is no restriction as to the shape or size of the | 9 


rackets. 


2. (a) The choice of sides at the beginning of the first 
set is determined by a spin, 
(6) In subsequent sets of a series, the players shall 
begin each set on the side on which they finished the 
set before it. 

3. The ball served must be struck with the racket, and 
may be delivered from any part of the service side. 

4, The ball served must touch the service penthouse be- 
fore touching any other part of the court, except the rest 
of the side penthouse and the service wall; and it must 
drop in the service court or on one of the lines which 
bound it. 

5. The service is good, 

(a) if the ball served touch in its descent any part of 


the service penthouse so as to rise again from it, law 9 


or 

(b) if the ball served strike the service wall and after- 
wards touch in its descent any part of the service 
penthouse, even though it do not rise again from 
it, or 

(c) if the ball served drop in the winning gallery. 


1 Reprinted from the present writer’s Annals of Tennis, 1878. by 
the kind consent of the publisher, Mr. H. Cox. 


8. A pass annuls a previous fault. é 

9. If the striker-out declare himself not ready for a ser- 
vice, and have made no attempt to return it, that service is 
counted for nothing, though it be a fault. - It annuls a pre- 
vious fault. The striker-out, having been asked if he is 
ready, and having declared himself ready, may not simi- 
larly refuse a second service. 

10. The server continues to serve until two chases be 
made, or one chase when the score of either player is at 
forty or advantage (see law 25). The players then change 
sides, the server becoming striker-out and the striker-out 
becoming server. 

11. The return is good if the ball in play be struck with 
the racket so that it pass the net without touching a 
gallery post or anything fixed or lying in an opening on 
the side from which it is struck, and without going out of 
court. 

12. The return is not good, 

(a) if not in accordance. with the terms of law 11, or 

(b) if the ball be struck more than once, or be not 
definitely struck, or 

(c) if the ball in play, having passed the net, come 
back and drop on the side from which it was 
struck, unless it should have touched a gallery 
post or anything fixed or lying in an opening on 
that side of the court which is opposite to the 
striker. 

13. A ball which is no longer in play may not be re- 
turned. 

14. The server wins a stroke (except as provided in law 
? (a) if a good service enter the winning gallery or the 
grille, or 
(b) if the striker-out fail to return a good service (ex- 
cept when it makes a chase; see laws 17-19), or 
(c) if the striker-out fail to return the ball in play 
(except when it makes a chase; see laws 17-19), or 
(d) if he himself return the ball in Mp 2 so that it 
enter the winning gallery or grille, or fall on or 
beyond the service line, or 
(e) if he serve or return the ball in play so that it 
drop or fall upon a ball or other object which is on 
or beyond the service line, or 
(f) if he win a chase (see law 20), or wh 
(q) if the striker-out lose a stroke (see law 16). 
15. The striker-out wins a stroke (except as provided in 


), 
(a) if the server serve two consecutive faults (except 
as provided in law 31 (5), or 
(b) if the server fail to return the ball in play (except 
when it makes a chase; see Jaws 17-19) or 
(c) if he himself return the ball in play so that it 
enter the dedans, or ’ 
(d) if he win a chase, or = 
(e) if the server lose a stroke (see law 
16. Either player loses a stroke, hii 


rr, 4 Ag e 
ot 


"i 


TENNIS. 


(a) if he lose a chase (see law 21), 

(6) if the ball in play (except as provided in law 7) 
touch him or anything which he wears or carries, 
except his racket in the act of returning the ball, or 

(c) if he touch or strike the ball in play with his 
racket more than once, or do not definitely strike 

« it. 

17. When a ball in play on either side of the net, not be- 
ing that on which the striker is standing, 

(a) falls on any part of the floor, except on or beyond 
the service line, or 

(6) enters any gallery, except the winning gallery, or 

(c) touches a gallery post, 

it is marked a chase 

(a) at that line on the floor on which it fell, or 

(8) better or worse than that line on the floor which 
is nearest to the point at which it fell, or 

(y) at that gallery the post of which it touched, 

except as provided in laws 18 and 19. 


Note (a).—A ballin play which touches the net post and drops | 


on the side opposite to the striker is marked a chase at the line 
on the side on which it drops. 

Note (b).—A ball in play which enters a gallery ismarked a chase 
at that gallery which it enters, notwithstanding that it may 


have touched an adjacent gallery post without touching the | 
} 


floor in the interim. 
Note 
equivalent to the galleries of which they bear the names. 


18. When a ball in play 
(a) drops or falls in the net, on the side opposite to 
the striker, or 
(b) drops on the floor, on the side opposite to the 
striker, and, bounding over the net, falls on that 
side of it from which it was struck, whether it 
touch the net in its bound or not, 

4 it is marked a chase at the line on the side opposite to 

| the striker. 

19. When a ball in play drops or falls upon a ball or other 
object which is on the floor (except when it is on or beyond 
the service line; see law 14 (e)), it is marked a chase at the 

point at which that ball or other object was when the ball 

in play dropped or fell upon it. 

. 20. Either player wins a chase, 

(a) if he serve or return the ball so that it enter a 
winning opening, or 

(b) if he serve or return the ball so that it fall better 
than the chase for which he played, or enter a 
gallery or touch a gallery post better than the 
gallery or the gallery line at which the chase was 
for which he played, or 

(c) if he serve or return the ball so that it drop or fall 
upon a ball or other object which is at a point on 
the floor better than that at which, or at the gal- 
lery corresponding to which, the chase was for 
which he played, or 

(d) if his antagonist fail to return the ball in play, ex- 
cept when it falls worse than the chase in ques- 
tion. 

21. Either player loses a chase, 

(a) if he fail to return the ball in play, except when 
it falls worse than the chase in question, or 

(b) if he return the ball in play so that it fall worse 
than the chase, or enter a gallery or touch a gal- 
lery post worse than the gallery or the gallery 
line at which the chase was for which he played, 


or 
(c) if he return the ball in play so that it drop or 
fall upon a ball or other object which is at a point 
on the floor worse than that at which the chase 
was for which he played. 
22. When a ball in play 
7 (a) falls at a point on the floor neither better nor 
worse than that at which, or at the gallery cor- 
responding to which, the chase was for which the 
: striker played, or 
(b) enters that gallery or the gallery corresponding to 
that gallery line, or touches the post of that gal- 
lery, or falls on the gallery line corresponding to 
that gallery, at which the chase was for which 
the striker played, or 
(c) drops or falls upon a ball or other object which 
is at a point on the floor neither better nor worse 
than that at which, or at the gallery correspond- 
ing to which, the chase was for which the striker 


: yed 
Se Leet ‘chtas-of it is not scored as a stroke won 


_ striker has not to play for it again. 
As soon as two chases are marked, ot one chase when 
of either player is at forty or advantage (see law 


i 


ies ene gallery lines on the floor correspond and are | 
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25), the players change sides. The player who made the 
first chase now defends it, while the other plays to win it; 
and so with the second chase except when only one has 
been marked. 

24. If by an error three chases have been marked, or 
two chases when the score of either player is at forty or 
advantage (see law 25), the last chase in each case is an- 
nulled, j 

25. On either player winning his first stroke, the score is 
called fifteen for that player; on either player winning his 
second stroke, the score is called thirty for that player; on 
either player winning his third stroke, the score is called 
forty for that player; and the fourth stroke won by either 
player is scored game for that player, except as below. 

If both players have won three strokes, the score is called 
deuce, and the next stroke won by either player is 
scored advantage for that player. If the same player 
win the following stroke, he wins the game; if he 
lose the following stroke, the score is again called 
deuce; and so on, until either player win the two 
strokes immediately following the score of deuce, 
when the game is scored for that player. . 

26. The player who first wins six games wins a set, 
except as below. 

If both players win five games, the score is called games 
all, and the next game won by either player is scored 
advantage game for that player. If the same player 
win the following game he wins the set; if he lose 
the following game, the score is again called games 
all; and so on, until either player win the two 
games immediately following the score of games all, 
when he wins the set. 


Note.—Players often agree not to play advantage sets, but to 
— the set by one game after arriving at the score of games 
all. 


27, Every chase is marked, and every stroke scored, by 
the marker, who is entitled to consult the dedans when he 
is in doubt. <A player who is dissatisfied with the marker’s 
decision is entitled to appeal to the dedans. A majority of 
the dedans confirms or reverses the marker’s decision. An 
appeal must be made before a recommencement of play. 

Note.—The dedans should not give a decision unasked on a 


| question of marking a chase or stroke, but may, and should, cor- 
rect inaccurate scoring of chases, Strokes, games, or sets. 


Three-Handed and Four-Handed Games, sometimes called Double 
Games. 

28. The partners serve and strike-out in alternate games, 

unless it shall have been previously agreed to the contrary. 


Note.—It is usually, but not always, agreed that the striker-out 
nay leave to his partnersuch services as pass him, 


The former laws apply to these. as well as to single 
games, the advantages and disadvantages attaching to a 
single player under the former laws here attaching to a 
pair of players. : 


Odds. 


___ by either player; the chase is annulled, and the 


29. (a) A bisque or a half-bisque may not be taken after 
the service has been delivered. 

(b) The server may not take a bisque after a fault; 
but the striker-out may do so. 


Note.—A bisque is a stroke which may be claimed by the re- 
cipient of odds at any time during a set, subject to the provisions 
of laws 29 and 30. 


30. A player who wishes to take a bisque or a half-bisque, 
there being a chase or two chases marked, may take it 
either before or after changing sides ; but he may not, after 
changing sides go back to take it. . 

31. (a) When the odds of round services are given, the 
ball served by the giver of the odds must touch the 
grille penthouse after touching the service penthouse 
and before dropping in the service court or on one of 
the lines which bound it. 

(b) Neither faults nor failure in complying with the 
above condition are counted against the giver of the 
odds; but the recipient of the odds may decline to 
return such services as do not touch both the pent- 
houses; if, however, he attempt and fail to return any 
such service, it is counted against him. 

32. Half-court: the players having agreed into which 
half-court on each side of the net the giver of the odds 
shall play, the latter loses a stroke if the ball returned by 
him drop in either of the other half-courts. 

But a ball returned by the giver of the odds which 

(a) drops on the half-court line, or 

(b) drops in his half-court and touches the dedans 

post before falling, or ‘ 
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(c) drops in his half-court and falls in the dedans, | 
even though on the other side of the dedans post, 
or 

(d) touches the dedans post before dropping, 
is counted for the giver of the odds. 

And a return boasted against any wall by the giver of | 
the odds which 

(e) drops in his half-court, or 

(f) drops on the half-court line, or 

(g) touches the dedans post before dropping, or 

(h) touches any penthouse, battery, or wall before 
dropping in his half-court, dropping on the half- 
court line, or touching the dedans post, is also 
counted for the giver of the odds. 

Note.—It is, of course, evident that the giver of these odds may 
make a chase, or win a chase or a stroke, with a ball which drops 


in his half-court, or on the half-court line, but falls in the other 
half-court. 


33. When the odds of “touch no walls” or “touch no 
side walls” are given, a ball returned by the giver of the 
odds which on falling makes a nick is counted for the 
striker. 

Directions to the Marker, 

It is the duty of the marker 

to call the faults, and the passes ; 


to call the strokes, when won, or when he is) 


asked to do so; 

to call the games and sets at the end of each, or 
when asked to do so; 

to mark the chases, when made; 

to call the chases when there are two in the 
order in which they were made, or the chase 
when there is one with the score at forty or | 
advantage; and then 

to direct the players to change sides ; 

to call the chase or chases again, in order as 
above, when the players have changed sides, 
and each chase as a player has to play for it ; 

not to call play or not play in doubtful cases be- 
a the conclusion of the rest, unless asked to 

0 80; 

to decide all doubtful and disputed strokes, sub- 
ject to an appeal to the dedans; 

to warn the players of any balls lying on the 
floor in their way, or to their danger or disad- 
vantage, and to remove all such balls; 

to collect the balls into the ball-basket ; and 

to keep the ball-troughs constantly replenished 
in the dedans and last gallery, and the latter 
especially in three-handed and four-handed 
games. (J. MA*.) 


TENNIS, Lawn. Lawn-tennis is a modern adap- 
tation of the first principle of tennis, in the simplest | 
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Lawn-tennis courts, Fig 1, for single game ; Fig. 2, for double 
game. 


form, to 


The balls a ball-game played on grass with rackets. 


are of india-rubber, hollow, and covered with 


TENNIS. 


white cloth. The rackets are lighter and broader 
than those used at tennis. The court for the single- 
handed game, one player against one, is shown in 
Fig. 1, that for the three- or four-handed game in Fig. 
2. The dimensions of the courts, the size and weight 
of the balls, the mode of scoring, and other details 
are given in the laws of the game (see below). The 
only requisites for the game are the balls, rackets, net 
and posts, and a hard level surface of grass. It may 
be, and often is, played upon surfaces of wood, asphalt, 
cement, gravel, or other substance. The grass re- 
quires constant mowing, rolling, and in dry weather 
watering, to keep it in order, ts the winter months 
it should be sedulously weeded, sown where necessary, 
and swept and rolled whenever the weather permits. 

The choice of sides depends upon a toss or spin of a 
racket, as in tennis. The winner chooses the service 
or the preferable side, as he pleases. The server begins 
the game by striking the ball with his racket so that it 
passes (without touching) over the net, which is hun 
across the court from the posts A, A. The ball deed 
must drop in the space which is diagonally opposite to 
him on the other side of the net,—a space bounded by 
the net, the side line, the half-court line, and the ser- 
vice line. His adversary, called the “‘striker-out,’’ 
must return the ball before it touches the ground a 
second time ; and the server must similarly return it 
again ; and so on, untiloneor the other player fails to 
return it over the net so that it shall drop on the 
ground anywhere on the side of the net furthest from 
him, and within or upon any of the lines which bound 
that space, technically called his adversary’s court. 
When one player thus fails, he loses a stroke, which 
the other is deemed to win, and it is added to the score 
of the latter. The score is kept as at tennis, but there 
are no chases. 

Activity and condition have great value in lawn- 
tennis, though there is room for much skill in placing 
the ball in the corners with hard, low ‘strokes, and in 
intercepting and returning the ball by the volley while 
in the air, before it reaches the ground. Bat in 
matches temper, endurance, and quickness of move- 
ment count for very much. 


Lawn-tennis, in one form or another, has been played for 
many centuries out-of-doors. The present variety of the 
game was first introduced, in a form which was soon shown 
to be impracticable, about the year 1874, It was then taken 


‘up by the All England Club at Wimbledon, who in 1877 re- 
modelled the size and shape of the court, and the laws, and 


altered the system of scoring to that which obtains in the 
parent game. Thereupon, with the consent of the M. C. C. 
at Lord’s, who lent the authority of their name to the 
movement, the code of laws which now prevails, and has 
been occasionally amended only in a few details, was pro- 
mulgated by the All England Club. The championship of 
the game, which is open to gentlemen amateurs only, was 
instituted at Wimbledon by the A. E. C, in 1877. A lady’s 
championship and a championship for pairs (gentlemen) 
have also been instituted, and are annually competed for on 
the grounds of the A. E.C. at Wimbledon. Lawn-tennis, 
in the short time which has elapsed since its introduc- 
tion, has achieved immense popularity. ag oro eg 
are held annually at Bath, Cheltenham, Dublin, Edinburg! 
Manchester, Liverpool, and many other places in the United 
Kingdom ; the game is also played with as great enthusiasm 
in the United States, Canada, Australia, and India, In all 
those countries prize-meetings are held and championships 
are instituted. 
Laws.! 
Single-Handed Game. 


are attached to the ard 
Fig. 1), which stand three feet outsi 
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2. The balls shall be not less than 2} inches nor more than 2, 


inches in diameter, and not less than 1j oz. nor more than 2 oz. | 


in weight. 

3. In matches where umpires are appointed their decision shall 
be final; but where a referee is appointed an appeal shall lie to 
him from the decision of an umpire on a question of law. 

4. The choice of sides and the right of serving during the first 
game shall be decided by toss, provided that, if the winner of the 
toss choose the right to serve, the other player shall have the 
choice of sides, and vice versa, 

5. The players shall stand on opposite sides of the net. The 
player who first delivers the ball shall be called the server, the 
other the strikér-out. 

6. At the end of the first game the striker-out shall become 
server and the server shall become striker-out; and so on alter- 
nately in the porengners games of the set. 

7. The server shall stand with one foot beyond (i.e., further from 
the net than) the base line, and with the other foot a the base 
line, and shall deliver the service from the right and left courts 
alternately, beginning from the right. 

8. The ball served must drop within the service line, half-court 
line, and side line of the court which is diagonally opposite to 
that from which it was served, or upon any such line. 

9. It is a fault if the service be delivered from the wrong court, 
or if the server do not stand as directed in law 7, or if the ball 
served drop in the net or beyond the service line, or if it drop 
out of court or in the wrong court; it is nota fault if the server's 
foot which is beyond the base line do not touch: the ground at 
the moment at which the service is delivered. 

10. A fault may not be taken. 

11. After a fault, the server shall serve again from the same 
court from which he served that fault, unless it was a fault be- 
cause served from the wrong court. 

12. A fault may not be claimed after the next service has been 
delivered. 

13. The service may not be volleyed, #.¢., taken before it touches 
the ground. 

14. The server shall not serve until the striker-out is ready. 
If the latter attempt to return the service he shall be deemed 
to be my 

15. A ballis in play from the moment at which it is delivered 
in service (unless a fault) until it has been volleyed by the striker- 
out in his first stroke, or has dropped in the net or out of court, 
or has touched either of the players or anything that he wears or 
earries, except his racket in the act of striking, or has been struck 
by either of the players with his racket more than once consec- 

_ utively. or has been volleyed before it has passed over the net, or 

has failed to og over the net before its first bound (except as pro- 

vided in law 17), or has touched the ground twice consecutively on 

} either side of the net, though the second time may have been 
out of court. 

16. It is a let if the ball served touch the net, provided the ser- 
vice be otherwise good, orif a service or fault be delivered when 

_ the striker-out is not ready, or if either player be prevented by 
an accident beyond his control from serving or returning the ball 

> in play. In case of a let, the service or stroke counts for nothing, 

_ and the server shall serve again. 

} 17. It is a good return a the ball touch the net, or, hav- 

passed outside either post, drop on or within any of the lines 
which bound the court into which it is returned. 

18. The server wins a stroke if the striker-out volley the ser- 

vice, or fail to return the service or the ball in play (except in 
the case of a let), or return the service or ball in play so that it 

} drop outside any of the lines which bound his opponent's court, 

or otherwise lose a stroke, as provided by law 20. 

} 19. The striker-out wins a stroke if the server serve two con- 
secutive faults, or fail to return the ball in play (except in the 
ease of a let), or return the ballin play so that it drop outside any 

of the lines which bound his opponent's court, or otherwise lose 

» astroke, as provided by law 20. 

1 20, Either player loses a stroke if the ball in play touch him or 
oom rama that he wears or carries, except his racketin the act of 
striking, or if he touch or strike the ballin play with his racket 
more than once consecutively, or if he touch the net or any of its 
supports while the ball is in play, or if he volley the ball before it 

has passed the net. 

21. Oneither player winning his first stroke, the score is called 

} 15 for, that re: on either ay winning his second stroke, 
the seore is called 20 for that player; on either player winning 

his third stroke, the seore is called 40 for that player; and the 

fourth stroke won by either player is scored game for that player, 
except as below. 
f both players have won three strokes, the score is called 

, deuce ; and the next stroke won by either player is scored 
advantage for that player. Ifthe same player win the next 
stroke, he wins the game ; ifhe lose the next stroke, the score 
isagain called deuce ; and so on until either player win the 
two strokes immediately following the score of deuce, when 
the game is scored for that player. 

22. The player who first wins six games wins a set, except as 


If both players win five games, the score is called games all; 
and the next game won by either pibrer is scored advan- 
tage game for that Me he If the same player win the 

next game, he wins the set; if he lose the next game, the 

seore is again called games all; and so on until either 
player win the two hy immediately following the score 
of games all, when he wins the set. ¥ 


_ Note—Players may agree not to play advantage sets, but to de- 
cide the set by one game after pativing at the pad of games all. 


» 
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24. When a series of sets is played, the player who was server 
in 8 last game of one set shall be striker-out in the first game 
of the next. 


Odds. 

25. A bisque is one stroke, which may be claimed by the re- 
ceiver of the odds at any time during a set, pace as below. 

A a may not be taken after the service has been deliv- 
ered. 

The server may not take a bisque aftera fault ; but the striker- 
out may do so. 

26. One or more bisques may be given in augmentation or dimi- 
nution of other odds. 

27. Half-fifteen is one stroke given atthe beginning of the sec- 
ond and every subsequent alternate game of a set. 

oe Fifteen is one stroke given at the beginning of every game 
of a set. 

29, Half-thirty is one stroke given at the beginning of the first 
game, two strokes at the beginning of the second game; and so 
on, alternately, in all the subsequent games of a set. 

Pee Thirty is two strokes given at the beginning of every game 
of a set. 

81, Half-forty is two strokes given at the beginning of the first 
game, three strokes at the beginning of the second game; and 
so on, alternately, in all the subsequent games of a set. 

fe woesy is three strokes given at the beginning of every game 
of aset. 

33. Half-court: the players having agreed into which court the 
giver of the odds shall play, the latter loses a stroke if the ball, 
returned by him, drop outside any of the lines which bound that 
court, 


Three-Handed and Four-Handed Games, 


34. The above laws shall apply to the three-handed and four- 
handed games, except as below. ‘ 

35. For the three-handed and four-handed games the court is 
36 feet in width. Within theside lines, ata distance of 4} feet 
from them, and parallel to them, are drawn the service side lines 
IK and LM. The service lines are not drawn beyond the points 
I, L, K, and M, towards the side lines. In other respects, the 
court is similar to that which is described in law 1. 

36, In the three-handed game the single player shall serve in 
every alternate game. 

87. In the four-handed game the ged who haye the right to 
serve in the first game may decide which partner shall do so, and 
the opposing pair may decide similarly for the second game. 
The partner of the player who served in the first game shall 
serve in the third ; and the partner of the player who served in 
the second game shall serve in the fourth ; and so on in the same 
order in all the she, arm games of a set. 

38. The players shall take the service alternately throughout 
each game. No player shall receive or return aservice delivered 
to his partner. The order of service and of striking-out once ar- 
ranged shall not be altered, nor shall the strikers-out change 
courts to receive the service, before the end of the set. 

39, The ball served must drop within the service line, half- 
court line, and service side line of the court which is diagonally 
opposite to that from which it was served, or upon any such line. 

40, It is a fault if the ball served do not drop as provided in 
law 89, or if it touch the server's partner or anything that he 
wears or carries. 

41. If a player serve out of his turn, the umpire, as soon as the 
mistake is discovered by himself or by one of the players, shall 
direct the player to serve who ought to have served; but all 
strokes scored and any fault served before such discovery shall 
be reckoned. If a game shall have been completed before such 
discovery, then the service in the next alternate game shall be 
delivered by the partner of the player who served out of his turn; 
and so on in regular rotation. (J. MA*.) 


TENT. A tent is a portable habitation or place of 
shelter consisting in its simplest form of a covering of 
some textile substance stretched over a framework 
of cords and poles, or of wooden rods, and fastened 
tightly to the ground by pegs. Throughout the greater 
part of the interior of Asia the pastoral tribes have 
of necessity ever been dwellers in tents,—the scantiness 
of water, the consequent frequent failure of herbage, 
and the violent extremes of seasons compelling a wan- 
dering life. ‘Tents have also been used in all ages by 
armies in campaign. In ancient Assyrian sculptures 
discovered by Layard at Nineveh the forms of tent 
and tent furnishings are similar to those which still 
prevail in the Kast, and it appears that then as now it 
was a custom to pitch tents within the walls of a 
city. The ordinary family tent of the Arab nomads 
of modern timesis a a pee he spacious jy ay 
structure, averaging from 20 to 25 feet in length, but 
sometimes reaching as much as 40 feet. Its covering 
consists of a thick felt of black goat hair (ep. Cant. i. 5), 
or sometimes of alternate rte of black and white 
disposed horizontally. The ridge or roof is supported 
by nine poles (awamid) disposed in sets of three, the 
central set being loftier than those at each end, whereby 
a slope pam is formed which helps to carry off rain. 
The average height inside at the centre is 7 feet and at 
the sides 5 feet, and the cloths at the side are so at- 
tached that they can easily be removed, the sheltered 
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end being always kept open. Internally the tent is 
separated by a partition into two sections, that reserved 
for the women containing the cooking utensils and food. 
The jourt or tent of the Kirghiz of Central Asia is a 
very capacious and substantial structure, consisting of 
a wooden frame for sides, radiating ribs for roof, and 
a wooden door. ‘The sides are made up of sections of 
laths, which expand and contract in lozenges, on the 
principle of lazy tongs, and to their upper extremities 
ribs are lashed at regular intervals. Over this frame- 
work a heavy covering of felt is thrown, which is either 
weighted down with stones or, when necessary, stitched 
together. 

n Western countries tents are used chiefly in mili- 
tary encampments, by travellers and explorers, and for 
temporary ceremonial occasions and public gatherings. 
The material of which they are composed is commonly 
a light linen canvas or navy duck; but for tents of 
small size stout cotton canvas is employed, being light, 
strong, clastic, and sufficiently waterproof. These tents 
vary in size from a low-pitched covering, under which 
a couple of men can with difficulty creep, up to spa- 
cious marquees,in which horticultural and agricultural 
shows are held, and which can accommodate thousands 
of persons. 


The marquee is distinguished from the tent by being a 
ridged structure, devoted to show and social uses; but the 
humblest tent made—the tente d’abri or shelter tent of the 
French army—is also ridged in form. The tente dabri af- 
fords sleeping accommodation for six men, and consists of 
arope stretched over three low poles and fixed into the 
ground, Fourseparate squares of canvas buttoned together 
are thrown over the rope and pegged to the ground on each 
side so as to form a low ridge. Two other squares are used 
for covering the ends, being thrown over the slanting rope 
ends by which the poles are pegged to the ground. Each 
of the six men using the tent carries one of the squares of 
canvas besides his quota of the poles, rope, and pegs. The 
Gypsies and travelling tinkers of England have an equally 
unpretentious tent, which consists of a framework of hazel 
rods bent so as to form a series of low ridges, the ends being 
stuck into the ground, and over this frame blankets or other 
coverings are thrown and pegged down. The simplest, but 
at the same time the least convenient, of ordinary tents is 
the conical, consisting of a central pole with ropes and canvas 
radiating from it inan unbroken slope to the ground. This 
form, however, covers much ground in proportion to the 
accommodation it affords, as the space round the circum- 
ference isof little value. A tent, therefore, which has sides 
or a fall is a much more convenient structure. The coun- 
terpart of the conical is the pyramidal tent, the four equal 
sides sloping to the ground; and this form with a fall or 
sides makes the square tent, which is both convenient in 
shape and firm in structure. Small tents are also made, 
modified from the Arab form, with a central pole and two 
lower lateral poles. In the umbrella tent the roof is sup- 
ported by asetof ribs which radiate from the pole, precisely 
as the ribs of an umbrella spread out from the stick. In 
the balloon expansion tent, invented in 1877 by Captain 
Newburgh Stewart, R.N., the use of tent pole, pegs, and 
ropes is entirely avoided, the canvas being supported by 
light ribs of elastic wood resting on the ground, and the 
structure is kept taut by hauling ropes descending from the 
apex and secured by a holdfast driven into the ground. 
When from the nature of the surface such fastening cannot 
be obtained, a heavy weight of any kind hung to the haul- 
ing rope is sufficient to moor the tent, and except in stormy 
weather the weight may be hung high up, thus leaving the 
whole interior of the tent clear, As further provision 
against stress of weather there are four iron holdfasts at 
the sides, which may be skewered into the ground by long 
iron pins. Captain Stewart claims that his tent possesses 
much greater stability and capacity than the ordinary army 
tent, that it is much more easily and expeditiously pitched 
and taken down, and that it is very much lighter. In the 
latter important respect he calculates that by the adoption 
of his pattern a regiment at present carrying eighty tents 
of the Indian service pattern would save no less than twenty 
tons of transport. 


TEPLITZ, or Téprrrz, one of the most frequented 
watering-places in the north of Bohemia, is pictur- 
esquely situated about 30 miles south of Dre en, in 
the plain of the Biela, which separates the Erzgebirge 
from the Bohemian Mittelgebirge. The main interest 


TEPLITZ—TERAPHIM. 


| of the little town centres in the bathing season, which 
reaches its height in August; and the arrangements 
for the convenience and amusement of visitors are very 
complete. There is a large curhaus, and numerous 
handsome bath-houses are situated both in Teplitz and 
in the immediately adjoining village of Schénau. The 
environs are laid out in pretty and shady gardens and 
promenades, the finest being in the park which 
surrounds the chiteau of Prince Claxy, the supe- 
rior of the town. ‘The other chief buildings are the 
Roman Catholic and Protestant churches, the Jewish 
synagogue with a conspicuous dome, and the theatre. 
The saline-alkaline springs of Teplitz, ten to twelve in 
number, ranging in temperature from 90° to 117° Fahr., 
are classed among what are called ‘‘indifferent’”’ waters. 
Used until lately almost exclusively for bathing, they 
are prescribed for gout, rheumatism, and some scrofu- 
lous affections, and their reputed efficacy in alleviating 
the effects of gun-shot wounds had gained for Teplitz 
the sobriquet of ‘‘ the warriors’ bath.’’ Military baths 
are maintained in the town by the Governments of 
Austria, Prussia, and Saxony, and there are also bath- 
houses for the poor. Teplitz is much visited for the 
after-cure, after Carlsbad and similar spas. The num- 
ber of patients in 1883 was 6000 and the passing vis- 
itors were almost as numerous. The presence of a bed 
of lignite in the neighborhood has encouraged the 
industrial development of Teplitz, which carries on 
manufactures of cotton and wound goods, india-rubber, 
chemicals, hardware, ete. In 1880 the united popu- 
lation of Teplitz and Schénau was 16,750. 


The thermal springs are fabled to have been discovered 
as early as 762, but the first authentic mention of the baths 
occurs in the 16th century. The town is mentioned in the 
12th century, the name being derived from a Slavonic word 
meaning “warm bath.” Teplitz figures in the history of 
Wallenstein, and is also interesting as the spot where the 
monarchs of Austria, Russia, and Prussia first signed the 
triple alliance against Napoleon in 1813. It is a curious 
fact that on the day of the earthquake at Lisbon (1st Novem- 
ber, 1755) the main spring at Teplitz ceased to flow forsome 
minutes. 


TERAMO, a town of Italy, capital of the province 
of Teramo (formerly Abruzzo Ulteriore I.) and an 
episcopal see, stands on the left bank of the Tordino 
where it is joined by the Vezzola, 12 miles from the 
coast and 876 feet above sea-level. It is connected by 
a branch line with Giulianova on the railway from 
Ancona to Brindisi. The picturesque valley of the 
Tordino is here dominated . the peaks of the Gran 
Sasso d'Italia (9522 feet). The town is traversed by 
one straight wide street with large houses, but for the 
most part it consists of narrow dirty lanes; the mod- 
ern suburbs are good. The cathedral (1317-55) has 
been greatly modernized ; the church of San Agostino 
is in the later Gothic style. The antiquities include 
remains of a gateway, a theatre, and baths, as well as 
numerous inscriptions. There are manufactures of 
wool and silk, and of straw hats and pottery. The 
population of the town in 1881 was 8634, with its — 
suburbs 13,988 (commune, 20,309). 

Teramo is the ancient Jnteramna Pretutiana, capital of the 
Pretutii. In the Middle Ages it was known as Aprutium 
(whence Abruzzo); the intermediate form of the present 
name was Teramne. 


TERAPHIM (p:p5n), a Hebrew word found only 
in the plural, which the Authorized Version some- 
times simply transcribes (Judges xvii. 5, xviii. 14 sg. ; 
Hosea iii. 4), but elsewhere translates by ype 
(Gen. xxxi. 19 and often elsewhere), ‘‘image”’ (1 Sam. 
xix. 13), ‘‘idols’’ (Zech. x. 2), ‘idolatry’? (1 Sam. 
a The 3 ioainnac of Per — ti) 
see Gesenius, aurus, p- .), but it appears 
that the teraphim were a kind of idols (Gen. 
with something of a human figure (1 Sam. xix. 
and, though their use was condemned by the 
am. xv. 23; ep. 2 Kings xxiii. 24), tl 


(1 
long commonly used in popular worship, t 
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(1 Sam. xix. 13, in the house of David and Michal) | 


and public (Judges xviii.). They are associated with 
the ephod, which in this connection seems to mean a 
plated image, and Hosea speaks of ephod and tera- 
phim as essential elements in the religious usages of 
northern Israel. Like the ephod, they were specially 
associated with divination, and in particular with the 
sacred lot (Zech. x. 2; Kzek. xxi. 21 [26]). From 
the last passage it appears that teraphim were used by 
the Babylonians as well as by the Hebrews. These 
statements and references cover all that is known 
about the teraphim ; the fables of the rabbins are 
collected in Buxtorf, Lev. Talmud., 2660 sq. 
TERBURG, Gerarp (1608-1681), subject painter, 
was born in 1608, at Zwolle, in the province of Over- 
yssel, Holland. His father, also an artist, sent him 
to study in Rome, where he adopted a style distin- 
guished by great finish and accuracy. He practiced 
for a time in Paris with much success, visited Eng- 
land, it is said, and then returned to Holland. In 
1648 he was at Miinster during the meeting of the 
congress which ratified the treaty of peace between 
the Spaniards and the Dutch, and executed his cele- 
ated little picture, painted upon copper, of the 
assembled plenipotentiaries,—a work which, along 
with the Guitar Lesson, now represents the master in 
the national collection in London. At this time Ter- 
burg was invited to visit Madrid, where he received 
employment and the honor of knighthood from Philip 
LIV. It is said that, in consequence of an intrigue, he 
was obliged to return to Holland. He seems to have 
resided for a time in Haarlem; but he finally settled 
in Deventer, where he became a member of the town 
council, as which he appears in the portrait now in the 
gallery of The Hague. He died at Deventer in 1681. 


Terburg is excellent as a portrait painter, but still greater 
as a painter of genre subjects. He depicts with admirable 
_ truth the life of the wealthy and cultured classes of his 
time, and his work is free from any touch of the grossness 
which finds so large a place in Dutch art. His figures are 
well drawn and expressive in attitude; his coloring is 
clear and rich; but his best skill lies in his unequalled 
rendering of texture in draperies, which is seen to advan- 
tage in such pictures as the Letter in the Dutch royal col- 
lection, and in the Paternal Advice (known as the Satin 
Gown)—engraved by Wille—which exists in various repe- 
titions at Berlin and Amsterdam, and in the Bridgewater 
_ Gallery. Terburg’s works are rare; only about eighty 
have been catalogued. 


TERCEIRA. See Azores, vol. iii. p. 149. 

TEREDO, a genus of Lamellibranchiate Mollusca, 
of the order Jsomya, sub-order Sinupallia, family 
Pholadacea (see Mouuusca, vol. xvi. p. 713.) The 
animals included in this genus are commonly known 
as “‘ship-worms,’’ and are notorious for the destruc- 


tion which they cause in ships’ timbers, the wood- | 


work of harbors, and piles or other wood immersed 
for a long period in the sea. They inhabit long cylin- 
drical holes, which they excavate in the wood, and 
usually occur in great numbers, crowded together so 
that often only a very thin film remains between the 
adjacent burrows. 
of caleareous substance secreted by the mollusc; this 
lining is not usually complete, but stops short a little 


boring process continues to take place. 1] 
rows, however, the lining is complete, either because 


the animal has reached its full size or because some 


revents it continuing its tunnel ; in such cases 
careous tube has a hemispherical termination. 
» burrows are usually driven in the direction of the 
n of the wood, but not invariably so. When a 


f » . . . 
ot or nail or the tube of a neighbor is reached, the | ; ; 
d_| vided with a large erystalline style. 


rse of the burrow is altered so as to bend roun 

the obstruction. One burrow is never found to break 
(oO another. ; 

e adult Teredo, when removed from its burrow 

eareous tube, is from a few inches to 3 feet in 

1, according to the species to which it belongs, 


Ya 


Each burrow is lined with a layer. 


distance from the inner end of the burrow, where the. 
In some bur- | 
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and is cylindrical and worm-like in appearance. The 
anterior end, which lies at the bottom of the burrow, 
is somewhat enlarged and bears a pair of shells or 
valves, which are not connected by the usual liga- 
ment, but are widely separated dorsally. The valves 
are triangular in shape and very concave on the side 
which is in contact with the animal. In front their 
edges are widely separated, and the mantle tube, 
which is elsewhere closed, has here a slight median 
aperture, through which the short sucker-like foot 
can be protruded. The next portion of the body be- 
hind the shell-bearing part is naked, except for the 
shelly lining of the burrow, which is secreted by this 
pat Anteriorly this portion contains part of the 
ody proper; posteriorly it forms a tube divided inter- 
nally by a horizontal partition into two chambers. In 
the lower chamber are the elongated gill plates, which 
have the typical lamellibranchiate structure. In the 
upper chamber anteriorly is the rectum. <A _ thick 
muscular ring terminates this region of the body, and 
bears two calcareous plates shaped like spades or 
battledores. The expanded parts of these plates are 
free and project backwards ; the handle is fixed in a 
deep socket or pit lined by epidermis. These calca- 
reous plates are called pallets (Fr. palmules). Behind 
the pallets the tubular body bifurcates, forming two 
siphons similar to those of other Lamellibranchs ; the 
siphons can be contracted or expanded within wide 
limits of length. The principal organs of the body— 
stomach, heart, generative organs, and nephridia—are 
situated in the anterior part of the body, forming a 
visceral mass, which extends some distance behind the 
valves. The heart is above the intestine and not per- 
forated by it. The two valves are connected by an 
anterior adductor muscle. 


From its resemblance to Pholas, Teredo is placed by conchol- 
ogists in the family Pholadide, among the Isomya; but it 
is still, undecided which part of the body corresponds to the 
posterior adductor. According to Quatrefages, it is a mus- 
cular band passing transversely between the handles of the 
pallets. His discussion of this point is connected with an- 
other, namely, the nature of the long tubular portion of 
the body behind the valves. Deshayes limits the extent 
of the mantle to the part covered by the shell, and considers 
all the rest of the animal as formed by the siphons; the 
branchie and part of the other viscera in this view are 
contained in the siphons. Quatrefages argues that the 
siphons commence at the point where their retractor mus- 
cles are inserted, namely, at the muscular ring correspond- 
ing to the pallets. This reasoning is plausible; but it is 
difficult to accept the view that the retractor muscles of the 
siphons and the posterior adductor muscle are so closely 
connected as Quatrefages thinks; in other Jsomya the re- 
tractors of the siphons and the posterior adductor are dis- 
tinct and separate. Deshayes believes that the single ad- 
ductor between the valves results from the fusion of the two 
muscles usually separate. Jeffreys believes that the poste- 
rior adductor is really present between the posterior parts 
of the valves; but the opinion of a conchologist on a ques- 
tion of morphology is not of very great weight. In other 


| Isomya the visceral (parieto-splanchnic) ganglia are attached 


to the ventral surface of the posterior adductor. In Teredo 
these ganglia are situated at the posterior end of the body 
proper, some distance behind the shells, and immediately 
behind the generative organ. It is here probably that the 
rudiment of the posterior adductor, if it exists, is to be 
sought; or, if it does not exist, itis here that it originally 
was placed. 

It is evident that the anatomy of Teredo has not yet been 
investigated from the point of view of modern morphology ; 
but as far as can be judged at present the body proper ex- 
tends back some distance behind the shells, to the posterior 
limit of the visceral mass. The part between this and the 
pallets is a tubular prolongation of the mantle chamber 


containing the extended gill lamin, and beyond the pallets 


are the separate siphons. Besides the visceral ganglia a 
cerebral and a pedal pair are present. The stomach is pro- 
The function of the 
pallets is to form an operculum to the calcareous tube when 
the siphons are withdrawn into it. In some species the ex- 
ternal or narrower end of the calcareous tube is provided 
with transverse lamine projecting into the lumen; and in 
some the external aperture is divided by a horizontal parti- 
tion into two, one for each siphon. 
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The Teredo, according to Quatrefages, is dicecious, though 
Gwyn Jeffreys believes it to be hermaphrodite. As in the 


TEREK, 


believed himself to be the first to discover the molluscan 
affinities of Teredo. It will not be necessary to give here a 


case of the oyster, the ova are retained in the branchial | definition of the genus taken from any systematist ; it will 
chamber during the early stages of their development. The | be sufficient to point out that the long cylindrical body with 
segmentation of the ovum is unequal, and leads to the | its two small anterior polygonal valves, the absence of a 
formation of a gastrula by epibole. By the growth of a/| ligament and accessory valves, the muscular ring into 
preoral lobe provided with a ring of cilia, and by the forma- | which are inserted the calcareous pallets, and the continuous 
tion of a mouth and an anus, the trochosphere stage is | caleareous tube lining the hole bored by the animal are the 


reached, A pair of thin shells then appear on the sides of | 
the larva, connected by a hinge on the dorsal median line, 
and the foot grows out between mouth and anus. By the | 
time the larves ‘‘swarm,” or leave the branchial cavity of | 
the parent to live for a time as free-swimming pelagic larve, 
the valves of the shell have grown so large as to cover the 
whole of the body when the velum is retracted ; the foot is | 
also long, cylindrical, and flexible, and can be protruded far | 
beyond the shell. The valves of the shell at this stage are | 
hemispherical in shape, so that the whole larva when its | 
organs are retracted is contained in a globular case. 

Concerning the later changes of the larva and the method 
by which it bores into wood nothing or little is known from | 
direct observation. Much has been written about the boring 
of this and other marine animals, but even yet the matter 
cannot be said to be satisfactorily elucidated. Osler, in a> 
paper in Phil. Trans., 1826, argued that the Teredo bores by | 
means of its shells, fixing itself by the surface of the foot, 
which it uses as a sucker, and then rasping the wood with | 
the rough front edges of the shell-valves. This view was 
founded on the similarity of the arrangement of the shells | 
and muscles in Teredo to those occurring in Pholas, in which 
the method of boring described was actually observed. W. 
Thompson, in a paper in the Edinb. New Phil. Journ., 1835, 
supported the view that the excavation is due to the action | 
of a solvent secreted from the surface of the animal. Al- 
bany Hancock, again (Ann. and Mag. Nat. Hist., vol. xv.), 
thinks that the excavating power of Teredo is due to silicious 
particles embedded in the anterior portion of the integu- 
ment, in front of the valves. But the actual existence of 
either silicious particles or acid secretion has been denied 
by others. Jefireys believes that the foot is the organ by | 
which the animal burrows. In the larger number of Lamel- 
libranchs the foot is doubtless a burrowing organ, and it is 
difficult to see how the limpet hollows out the rock to which 
it is attached if not by means of the surface of its foot. At 
the same time it is difficult to explain how the soft muscu- 
lar foot can penetrate into hard wood. The process is of 
course slow, and Jeffreys supposes that particles are detached | 
one by one from the moistened surface to which the foot is | 
applied. In any case the valves are covered by an epider- 
mis, which could scarcely be there if they were used in 
burrowing. 

Teredo grows and burrows at an extremely rapid rate: 
spawning takes place in the spring and summer, and before 
the end of the year the animals are adult and their burrows 
of large size. Quatrefages relates that at Guipuzcoa (N. 
Spain) a ferry-boat was sunk accidentally in the spring, and 
was raised four months afterwards, when its timbers were 
already rendered useless by T. pedicellata. How long the | 
animals live is notaccurately known, but Quatrefages found | 
that they nearly all perished in the winter. This cannot be 
generally the case, as the size of the tubes varies so greatly. | 
In Holland their greatest ravages are made in July and 
August. Iron ships have nothing to fear from their attacks, 
and the copper sheathing now almost universally used pro- 
tects wooden hulls, A great deal of loss is, however, caused 
by Teredo in harbor works and shipping stages, and the em- | 
bankments in Holland are continually injured by it. The | 
most eflicient protection is afforded by large-headed nails 
driven in in close proximity. Soaking wood in creosote is 
not a certain safeguard; Jeffreys found at Christiania in 
1863 that a large number of harbor piles previously soaked | 
in creosote had been completely destroyed by 1. navalis. | 
Coal tar and the silicate of lime, used for coating stonework, | 
have been suggested as protective coverings, but they do 
not seem to have been adequately tested. 

Species of Teredo occur in all seas. The animal was known 
to the ancients and is mentioned by Theophrastus, Pliny, 
and Ovid, In 1715 it is mentioned by Valisnieri, in 1720 by 
Deslandes. In 1733 great attention was drawn to it on ac- 
count of the discovery that the wooden dykes of Holland 
were being rapidly destroyed by ship-worms, and that the 
country was in danger of inundation. Three treatises were 
published concerning the animal, by P. Massuet, J. Rousset, 
and Godfrey Sellius, The work of the last-named, which 
was the best, described the anatomy of the creature and _ 
‘showed that its affinities were with bivalve molluscs. ‘The 
truth of Sellius’s view was not grasped by Linnzus, wis, 
placed Teredo together with Serpula in the genus Dentalium ; 
but its proper position was re-established by Cuvier and 
Lamarck. Adanson, unaware of the work of Sellius, in 1757 | 


| 


diagnostic features. 

Jeffreys, in his British Conchology, gives the following 
species as British: Teredo norvegica, Spengler; T. navalis, 
Linn.; ZT. pedicellata, Quatrefages ; T. megotara, Hanley. T. 
norvegica occurs chiefly on the west coast of Great Britain. 
It was taken by Thompson at Portpatrick in Wigtownshire, 
and occurred in Jeffreys’s time in abundance at Milford 
Haven. This species has been described by Gmelin and a 
number of British authors as 7. navalis, Linn. It is distin- 
guished by having the base of the pallets simple, not 
forked, and the tube semi-concamerated at its narrower 
posterior end, The length does not usually exceed a foot. 
It is the 7 navium of Sellius. . navalis has been identified 
from the figures of Sellius, to which Linneus referred: 
Sellius called it 7. marina. It occurs on all the western and 
southern coasts of Europe, from Christiania to the Black 
Sea, and is the species which causes so much damage to the 
Dutch embankments. The pallets of this species are small 
and forked, and the stalk is cylindrical. The tube is simple 
and not chambered at its narrow end. T. pedicellata was 
originally discovered by Quatrefages in the Bay of Los 
Pasages on the north coast of Spain; it has also been found 
in the Channel Islands, at Toulon, in Provence, and in 
Algeria. In 7. megotara the tube is simple and the pallets 
like those of 7. norvegica; it oceurs at Shetland and Wick, 
and also on the western shore of the Atlantic, where its 
range extends from Massachusetts to South Carolina. T. 
malleolus, Turton, and 1. bipinnata, Turton, belong to the 
West Indies, but are often drifted in floating timber to the 
coasts of Europe. Other occasional visitants to the British 
shores are 7. excavata, bipartita, spatha, fustieulus, cucullata, and 
fimbriata. These were described by Gwyn Jeffreys in Ann. 
and Mag. Nat. His., 1860, T. fimbriata is stated to be a native 
of Vancouver’s Island. <A kind of ship-worm, the Nausitora 
dunlopei of Perceval Wright, has been distovered in India, 
70 miles from the sea, in a stream of perfectly fresh water, 
namely, the river Kumar, one of the branches of the Ganges. 
T. coniformis, Lam., is found burrowing in the husks of 
cocoa-nuts and other woody fruits floating in the tropical 
seas; its tubes are extremely crooked and conto: for 
want of space. Fossil wood and palm-fruits of Sheppey and 
Brabant are pierced in the same way. : 

Twenty-four fossil species have been recognized in the 
Lias and succeeding beds of Europe and the United States. 
The sub-genus Teredina, Lam., is a fossil of the Eocene of 
Great Britain and France. 

Literature.—See, besides the works already mentioned, Godfrey 
Sellius, Historia Naturalis Teredinis seu Xylopha, Marini, 1738 ; 
Adanson, Histoire Naturelle du Sénégal, Paris, 1757; Quatrefages, 
Annales des Sci. Nat., 1848-50; Forbes and Hanley, Brit. Mollusca, 
1858; B. Hatschek, Entwicklung v. Teredo; Arbeiten aus dem Zool. 
Inst. Wien, 1880; Deshayes, Moll @ Algérie ; Sir E. Home, 
“Anatomy of Teredo,” in Phil. Trans, vol. xevi.; Liat & and 
Leuckart, Beitrdge zw Kenntniss wirbelloser Thiere, 1847 WwW ward, 
Manual of Mollusca, London, 1851, (J..8. C.) 


TEREK (Russ. Zerskaya oblast), a Russian govern- 
ment of Caucasia, situated to the north of the main 
Caucasus chain. It is bounded by Stavropol on the 
N., by the Caspian Sea and Daghestan on the E., by 
Tiflis and Kutais on the 8., and by Techernomorsk and 
Kuban on the W. It hasan area of 23,548 square 
miles. From Mt. Elburz to Kazbek the southern 
boundary coincides with the main snow-covered range 
of the Caucasus and thus includes its highest peaks; 
further east it follows a sinuous line so as to embrace 
the secondary chains and their ramifications. Nearly 
one-third of the area is occupied by hilly tracts, the 
remainder being undulating and flat land belonging to 
the depression of the Terek ; one-half of this on 
the left bank of the river, is eg by sandy deserts, 
salt clay steppes, and arid stretches unsuited for culti- 
vation. Granites, syenites, diorites, and Paleozoic — 
schists constitute the nucleus of the Caucasus moun- i 
tains; Jurassic and Cretaceous formations rise to 
ger heights in the secondary chains ; and a series of 
e 


rtiary formations, covered by Quaternary ¢ 
cover a wide area in the prairies and st 


ae of mineral springs occurs about PD | 
q.v.). ; 


TERENCE. 


The climate is continental. The mean annual tempera- 
tures are 49.6° Fahr. at Pyatigorsk (1850 feet above the sea ; 
January 39°, July 70°) and 47.7° at Vitadikavkaz (2230 ft. ; 
January 23°, July 69°), but frosts a few degrees below zero 
are not uncommon. The mountain slopes receive an 
abundance of rain (37 in.), but the steppes suffer much from 
drought (rainfall between 10 and 20in.). Nearly the whole 
of the government belongs to the drainage area of the 
Terek, but the northwest corner is watered by the upper 
tributaries of the Kuma. The Terek rises at the height 


of about 8000 feet in the glaciers of the Kazbek on the) 


southern slope of the main chain of the Caucasus, which it 
pierces by the Dariul gorge to the south of Vtadikavkaz 
after having received several dons or streams (Res, Guzel, 
Fiag, Ar). In 53 miles it descends nearly 6000 feet. A few 
miles above Vtadikaykaz it is 2068 feet above sea-level, at 
Mozdok 441 feet, and it is 29 feet below the Black Sea at 
Kizlyar. From Vtadikavkaz it pursues a northeasterly 
direction before taking its eastward course; it seems most 
probable that ata recent epoch (Post-Pliocene) it joined 
the Kuma and perhaps the Manytch instead of flowing into 
the Caspian. In the lower part of its course it flows at a 
higher level than that of the neighboring plains, and is 
kept in its bed by dams. Inundations are frequent and 
cause great destruction. The delta begins at Dubovka (50 
miles from the Caspian), and at this part the river fre- 
quently changes its bed. The Old Terek is no longer navi- 
gable, the chief current being directed northwards into 
the New Terek. Several canals made by the Cossacks sup- 
ply water for the irrigation of the neighboring fields. Its 
chief tributaries are the Sunja on the right, and the 
Teherekh, the Baksan, and the Malka, in its upper course, 
on the left. The population of the governmeat in 1884 
was 615,660; of 606,500 inhabitants returned in 1883, 238,- 
230 were Little and Great Russians, 1230 Georgians, 18,500 
Armenians, 4300 Germans, 2570 Poles, 4780 Jews, 23,630 
Ossets, 194,480 Tchetchens and Ingushis, 72,160 Kabardians, 
9130 mountaineers of the Avarian stem, 25,360 Kumyks, 
1770 Tatars, 6270 Nogais, 2470 Kalmucks, and 1620 Per- 
sians. Out of these 239,500 were reckoned as belonging to 
the Greek Orthodox Church, 336,460 were Mussulmans, 
17,730 Gregorian Armenians, and the remainder Protes- 
tants, Catholics and Jews. Owing to the great fertility of 
the soil in the well-watered districts, agriculture is the 
chief occupation. In 1882, the crops, although below the 
average, yielded 967,000 quarters of corn, 268,000 bushels 
of potatoes, 6,750,000 gallons of wine, and tobacco to the 
_-yalue of £18,000 [$87,480]. Cattle breeding is extensively 
carried on in the steppes, and there were in the same year 
— 118,630 horses, 582,800 cattle, and 1,226,400 sheep; mur- 
rains, however, are frequent, and cause great loss. Manu- 
_ factures occupy only 3371 persons, and their yearly pro- 
_ duction hardly reaches £300,000 in value. Petty trades 
_ are rapidly spreading in the villages. Trade suffers from 
_ want of good roads. The railway from Russia to the Cau- 
‘ easus has not yet (1887) got beyond Vtadikaykaz. The 
tuilitary and other chief roads have an aggregate of only 
_ 1300 miles. The exports are limited to corn, wine, cattle, 
- aud some raw produce. 
_ The government is divided into six districts, the chief 
towns of which, with their populations in 1883, were 
- Viadikavkaz ( 32,340), the capital, Georgievsk (4250) Groznyi 
Ne Kizlyar (8780), Mozdok (8380), and Pyatigorsk (11,- 


TERENCE. P. Terentius Afer (185 ?-159 B.c.) 
holds a unique position among Roman writers. No 
writer in any literature has gained so great a reputa- 
tion who has contented himself with so limited a 
function. He lays no claim to the position of an 
original artist painting from life or commenting on the 
results of his own observation. His art has no rela- 
tion to his own time or to the country in which he 
lived. The chief source of interest in the fragmentary 
remains of Nevius, Ennius, Pacuvius, Accius, and 
Lucilius is their relation to the national and moral 
spirit of the age in which they were written. Plantus, 
though, like Terence, he takes the first sketch of his 
s, scenes, and characters from the Attic stage, is 

et a true representative of his time, a genuine Ital- 
Jan, writing before the genius of Italy had learned the 
straints of Greek art. The whole aim of Terence 
was to present a faithful copy of the life, manners, 

odes of thought and expression which had been 
from reality a century before his time by the 
of the New Comedy of Athens. The nearest 
1 to his literary position may be found in the 


203 


aim which Virgil puts before himself in his Bucolics, 
He does not seek in that poem to draw Italian pea- 
sants from the life, but to bring back the shepherds 
of Theocritus on Italian scenes. Yet the result 
obtained by Virgil is different. The charm of his 
pastorals is the Italian sentiment which pervades 
them. His shepherds are not the shepherds of Theo- 
critus, nor are they in any sense true to life. ‘The ex- 
traordinary result obtained by Terence is that, while 
he has left no trace in any of his comedies of one 
sketching from the life by which he was surrounded, 
there is perhaps no more truthful, natural, and deli- 
cate delineator of human nature, in its ordinary and 
more level moods, within the whole range of classical 
literature. His permanent position in literature is 
due, ne doubt, to the art and genius of Menander, 
whose creations he has perpetuated, as a fine engraver 
may perpetuate the spirit of a great painter whose 
works have perished. But no mere copyist or verbal 
translator could have attained that result. Though 
without claims to creative originality, Terence must 
have had not only critical genius, to enable him fully 
to appreciate and identify himself with his originals, 
but artistic genius of a high and pure type. The im- 
portance of his position in Roman literature consists 
in this, that he was the first writer who set before 
himself a high ideal of artistic perfection, and was the 
first to realize that perfection in style, form, and con- 
sistency of conception and execution. Living in the 
interval between Ennius and Lucilius, whose original 
force and genius survive only in rude and inartistie 
fragments, he produced six plays, which have not 
only reached our time in the form in which they were 
given to the world, but have been read in the most 
critical and exacting literary epochs, and still may be 
read without any feeling of the need of making allow- 
ance for the rudeness of a new and undeveloped art. 
While his great gift to Roman literature is that he 
first made it artistic, that he imparted to ‘‘ rude 
Latium ’’ the sense of elegance, consistency, and 
moderation, his gift to the world is that through him 
it possesses a living image of the Greek society in the 
3d century B.¢., presented in the purest Latin idiom. 
Yet Terence had no affinity by birth either with the 
Greek race or with the people of Latium. He was 
more distinctly a foreigner than any of the great clas- 
sical writers of Rome. He lived at the meeting-point 
of three distinct civilizations,—the mature, or rather 
decaying, civilization of Greece, of which Athens was 
still the centre; that of Carthage, which was so soon 
to pass away and leave scarcely any vestige of itself; 
and the nascent civilization of Italy, in which all other 
modes were soon to be absorbed. ‘Terence was by 
birth a Phoenician, and was thus perhaps a fitter me- 
dium of connection between the genius of Greece and 
that of Italy than if he had been a pure Greek ora 
pure Italian ; just as in modern times the Jewish type 
of genius is sometimes found more detached from 
national peculiarities, and thus more capable of repro- 
ducing a cosmopolitan type of character than the 
genius of men belonging to the other races of Europe. 
Our knowledge of the life of Terence is derived 
chiefly from a fragment of the lost work of Suetonius 
De Viris INustribus, preserved in the commentary of 
Donatus. Confirmation of some of the statements 
contained in the Lifeis obtained from later writers and 
speakers, and also from the prologues to the different 
lays, which at the same time throw light on the 
Seerter and personal relations of the poet. These 
prologues were among the original sources of Sueto- 
nius; but he quotes or refers to the works of various 
grammarians and antiquarians—Poreius Licinus, Vol- 
catius Sedigitus, Santra, Nepos, Fenestella, Q. Cosco- 
nius—as his authorities. The first two lived within a 
generation or two of the death of Terence, and the 
first of them shows a distinct animus against him and 
his patrons. . But, notwithstanding the abundance of 
authorities, there is uncertainty as to both the date of 
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his birth and the place and manner of his death. 


The doubt as to the former arises from the dis- | 


crepancy of the MSS. His last play, the Adelphi, 
was exhibited in 160 B.c. Shortly after its pro- 


TERENCE. 


reproduce in his comedies. The latter is the more 
probable motive, and we recognize in this the first in- 
stance of that impulse to visit the scenes familiar to 


‘them through literature which afterwards acted on 


duction he went to Greece, being then, according to | 
the best MSS., in his twenty-fifth (‘* nondum quintum | } 
-account he was lost at sea, according to another he 


atque vicesimum egressus' annum’’), according to 
inferior MSS., in his thirty-fifth year. 


This uncer- | 


tainty is increased by a discrepancy between the | 


authorities quoted by Suetonius. 
quoted for the statement that he was about the same 


age as Scipio (born 185 B.c.) and Leelius, while Fen- | gre : tonius that, 
-ruined in fortune through his intimacy with his noble 


estella, an antiquarian of the later Augustan period, 
represented him as older. As the authority of the 
MSS. coincides with that of the older record, the 
year 185 B.c. may be taken as the most probable date 
of his birth. In the case of an author drawing 
originally from life, it might seem improbable that he 
should have written six comedies, so true in their 
apprehension and delineation of various phases of 


human nature, between the ages of nineteen and | 


twenty-five. But the case of an imitative artist, 
reproducing impressions derived from literature, is 
different ; and the circumstances of Terence’s origin 
and early life may well have developed in him a pre- 
cocity of talent. His acknowledged intimacy with 
Scipio and Leelius and the general belief that they 
assisted him in the composition of his plays are more 
in accordance with the statement that he was about 
their own age than that he was ten years older. Ter- 
ence, accordingly, more even than Catullus, Tibullus, 
or Luean, is to be ranked among those poets who are 
the ‘‘inheritors of unfulfilled renown.’’ He is said to 
have been born at Carthage, brought to Rome asa 
slave, and carefully educated in the house of M. Ter- 
entius Lucanus, by whom he was soon emancipated. 


A difficulty was felt in ancient times as to how he/| 


originally became a slave, as there was no war between 
Rome and Carthage between the Second and Third 


Punic Wars, and no commercial relations between | 


Africa and Italy till after the destruction of Carthage. 
But there was no doubt as to his Phoenician origin. 
He was admitted into the intimacy of young men of 
the best families, such as Scipio, Leelius, and Furius 
Philus, and he enjoyed the favor of older men of 
literary distinction and official position, such as ©. 
Sulpicius Gallus, Q. Fabius Labeo, and M. Popillius. 
He is said to have owed the favor of the great as 
much to his personal gifts and graces as to his literary 
distinction ; and in one of his prologues he declares it 
to be his ambition, while not offending the many, to 
please the ‘‘ boni.”’ 

Terence’s earliest play was the Andria, exhibited 
in 166 B.c., when the poet could have been only 
about the age of nineteen. A pretty, but probably 
apocryphal, story is told of his having read the play, 
before its exhibition, to Ceecilius (who, after the 
death of Plautus, ranked as the foremost comic poet), 
and of the generous admiration of it manifested by 
Cecilius. A similar instance of the recognition of 
pene genius by a poet whose own day was past is 
found in the account given of the visit of Accius, on 
his journey to Asia, to the veteran Pacuvius. The 
next play exhibited by Terence was the Hecyra, first 
protic in 165, but withdrawn in consequence of the 

ad reception which it met with, and afterwards 
reproduced in 160. The Heauton-timoroumenos ap- 
peared in 163, the Hunuchus and Phormio in 161, and 
the Adelphi in 160 at the funeral games of L. Admil- 
ius Paulus. 

After bringing out these plays Terence sailed for 
Greece, either to escape from the suspicion of pub- 
lishing the works of others as his own, or from a desire 
to obtain a more intimate knowledge of that Greek 
life which had hitherto been known to him only in 
literature, and which it was his professed aim to 


1 Ritschl reads ingressus, which would make him a year younger. 


Cornelius Nepos is | 


extent of twenty acres, close to the Appian Way. 


many of the great writers of Rome. From this voyage 
to Greece Terence never returned. According to one 


died at Stymphalus in Arcadia, and according to a 
third at Leucadia, from grief at the loss by shipwreck 
of his baggage, containing a number of new plays 
which he had translated from Menander. The old 
grammarian quoted by Suetonius states that he was 


friends. Another account speaks of him as having 
left behind him property consisting of gardens, to the 
It 
is further stated that his daughter was so well pro- 
vided for that she married a Roman knight. 

The tone of the prologues to Terence’s plays is for 


'the most part apologetic, and indicates a great sensi- 


tiveness to criticism. He constantly speaks of the 
malevolence and detraction of an older poet, whose 
name is said to have been Luscius Lavinius or Lanu- 
vinus. The chief charge which his detractor brings 
against him is that of contaminatio, the combining in 
one play of scenes out of different Greek plays. Ter- 

ence justifies his practice by that of the older poets, 

Neevius, Plautus, Ennius, whose careless freedom he 

follows in preference to the ‘‘ obscura diligentia”’ of 

his detractor. He recriminates upon his adversary as 
one who, by his literal adherence to his original, had 

turned good Greek plays into bad Latin ones. He 

justifies himself from the charge of plagiarizing from 

lautus and Neevius. In another prologue he con- 

trasts his own treatment of his subjects with the 

sensational extravagance of others. He meets the 

charge of receiving assistance in the composition of 

his plays by claiming, as a great honor, the favor 
which he enjoyed with those who were the favorites of 

the Roman people. 

We learn from these prologues that the best Roman 
literature was ceasing to be popular, and had come to 
rely on the patronage of the great. A consequence of 
this change of circumstances was that comedy was no 
longer national in character and sentiment, but had 
become imitative and artistic. The life which Ter- 
ence represents is that of a well-to-do-citizen class 
whose interests are commonplace, but whose modes of 
thought and speech are refined, humane, and intelli- 
gent. His characters are finely delineated and dis- 
criminated rather than boldly conceived, as they are 
in Plautus. Delicate irony and pointed epigram take 
the place of broad humor. Love, in the form of 
pathetic sentiment rather than of irregular passion, is’ 
the chief motive of his pieces. His b abrsg characteris- 
tics are humanity and urbanity, and to this may be 
attributed the attraction which he had for the two 
chief representatives of these qualities in Roman 
literature—Cicero and Horace. tt was through the 
comedies of Terence that the finer influences of the 
Epicurean philosophy—the friendliness, the tolerance, 
the consideration for the feelings of others, inferiors 
as well as equals, inculeated by that hilosophy— 
entered into Roman life and literature. e dissolvin 
influence of that school on the severer personal mo: 
ity of the older Roman republic also entered into 
Roman life through the same medium. But it was a 
great gain to the strong but rude Roman character to 
learn, as it could from every line of Terence, lessons 
not only of courtesy and social amenity but of genuine 
sympathy and consideration. 


Terence’s pre-eminence in art was recognized by the 
critics of the Angustan age: 


“Vincere Cecilius gravitate, Terentius arte.” 
The art of his comedies consists in the ele: ‘S 


plicity with which the situation is presented and ¢ 
and in the consistency and moderation ¥ 
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various characters play their part. But his great attraction 
to both ancient and modern writers has been the purity and 
charm of his style, whether employed in narrative or dia- 
logue. This charm he derived from his familiarity with 
the purest Latin idiom, as it was habitually used in the in- 
timate intercourse of the best Roman families, and also with 
the purest Attic idiom, as it had been written and spoken 
acentury before his own time. The fine Attic flayor is 
more perceptible in his Latin than in the Greek of his 
contemporaries. He makes no claim to the creative ex- 
uberance of Plautus, but he is entirely free from his ex- 
travagance and mannerisms. The superiority of his style 
over thatof Lucilius, who wrote his satires a generation 
later, is almost immeasurable. The best judges and the 
greatest masters of style in the best period of Roman litera- 
ture were his chief admirers in ancient times. Cicero fre- 
quently reproduces his expressions, applies passages in his 
plays to his own circumstances, and refers to his personages 
as typical representations of character Julius Cesar 
characterizes him as “ puri sermonis amator.”’ Horace, so 
depreciatory in general of the older literature, shows his 
appreciation of Terence by the frequent reproduction in his 
Satires and in his Odes of his language and his philosophy 
of life. Quintilian applies to his writings the epithet 
“elegantissima,” and in that connection refers to the belief 
that they were the work of Scipio Africanus. His works 
were studied and learned by heart by the great Latin 
writers of the Renaissance, such as Erasmus and Melanch- 
thon; and Casaubon, in his anxiety that his son should 
write a pure Latin style, inculeates on him the constant 
study of Terence. Montaigne applies to him the phrase of 


Horace : 
“Liquidus puroque simillimus amni.” 


_ He speaks of * his fine expression, elegancy, and quaint- 
ness,’ and adds, “he does so possess the soul with his 
ogg that we forget those of his fable.”’? It is among the 

nch, the great masters of the prose of refined conversa- 
tion, that his merits have been most appreciated in modern 
times. Sainte-Beuve, in his Nouveaux Lundis, devotes to 
him two papers of delicate and admiring criticism. He 
notes Fénelon and Addison, “deux esprits polis et doux, 
la méme famille littéraire,” as expressing their admira- 
tion for the inimitable beauty and naturalness of one of his 
scenes. Fénelon is said to have preferred him even to 
Moliére. Sainte-Beuve calls Terence the bond of union 
between Roman urbanity and the Atticism of the Greeks, 
and adds that it was in the 17th century, when French lit- 
erature was most truly Attic, that he was most appreciated. 
M. Joubert is quoted® as applying to him the words “Le 
miel attique est sur ses lévres; on croirait aisément qu’il 
naquit sur le mont Hymette.” 

The most famous edition of Terence is that of Bentley, pub- 
lished in 1726. More recent editions are those of Parry, in the 
Bibliotheca Classica, and of W. Wagner. The text has been edited 

A. Fliekeisen in the Teubner series of classics. A number of 
tions of the separate plays have been published recently both 
in England and in Germany. (Ww. ¥. 8.) 


TERESA, St. See Tuerssa, Sr. 

TERLIZZI, a town of Italy, in the province of 
Bari, and 20 miles west from that town, stands in the 
midst of a fertile plain. It has a castle which at one 
time was very strong and occasionally resorted to by 

the emperor Frederick IT. and afterwards by the Ara- 
gonese sovereigns. The walls and towers of the town 
still remain, but the fosse has been turned into boule- 
yards. ‘erlizzi has a considerable trade, chiefly in 
the wine and fruit of the district. “The population of 
the town in 1881 was 20,442 (commune, 20,592). 

‘TERM (from the Latin terminus) in English law is 
used in two senses, the idea common to both being 
that of a limited and certain period of time. 

(1) It denotes (or rather did denote), a fixed time 


2 


erms in this sense affected only what used to be called 
e€ superior courts,—that is, the Queen’s Bench, 
Jommon Pleas, and Exchequer. They were origi- 
nally the leisure seasons of the year which were not 
occupied by great feasts or fasts of the church or by 
iculture. Their origin is no doubt to be traced 

ck to the legislation of the early Christian emperors, 
principle being adopted in England through the 
ce of ecclesiastical judges, and still surviving in 


SB 5 Joe Cotton) hap. Lxvii. 
> . n), chap, 1x 
A Maptesin tn bie tniiote de 1a Toten gere ; 


during which the courts are open for legal proceedings. | 
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'the universities and Inns of Court. Terms were regu- 
lated by many Acts of parliament, the effect of which 
| Was to confine to a comparatively short period the 
time during which the courts could sit in banco,—that 
is, for the decision of questions of law as distinguished 
from the decision of questions of fact. There were 
four terms, Hilary, Haster, ‘lrinity, and Michaelmas, 
the average duration of each being about three weeks. 
All legislation on the subject previous to 1873 is now 
merely of historical interest, for by the Judicature Act 
of that year the division of the year into terms was 
abolished so far as related to the administration of 
justice. 

(2) It denotes the time during which an interest in 
an estate for life or for years is enjoyed, also the in- 
terest itself, because such an interest must deter- 
mine at a definite time. If the interest be for life, 
it is an estate of freehold; if for years, only a 
personal interest in real estate, and so personalty, 
even though the length of the term—for instance, 
1000 years—may far exceed in duration any possi- 
ble life estate. A term of years is of two kinds— 
the first that created by an ordinary lease reserving a 
rent, as of a house or a building lease; the second 
that created by a settlement ora will, usually without 
rent reserved, for the purpose of securing payment of 
money, such as portions to younger children, by the 
owner of the land. Both kinds have been considerably 
affected by recent legislation. For instance, the Con- 
veyancing Act, 1881, enables a mortgagor or mortgagee 
in possession to make certain leases. Before 1845 pro- 
vision was always made in conveyances for keeping on 
foot a term to attend the inheritance, as it was called, 
—that is, for assigning the remainder of a term to 
trustees for the protection of the owner of the property 
against rent-charges or other incumbrances created 
subsequently to the term, although the term had been 
satisfied,—that is, the purpose for which the term had 
been created had been fulfilled. By 8 and 9 Vict. e. 
112 the assignment of satisfied terms was rendered 
unnecessary. The Conveyancing Acts, 1881 and 1882, 
give power to enlarge the unexpired residue of a long 
term in certain cases into the fee simple. 


In Scotland terms are the days at which rent or interest 
is payable. They are either legal or conventional: the 
legal are Whitsunday and Martinmas ; the conventional are 
fixed by agreement between the parties. A recent Act (44 
and 45 Vict. c. 39) makes uniform the law as to removal 
terms in burghs. Terms as times of court sittings were 
defined by 6 Anne ec. 53, which fixed four terms—Martin- 
mas, Candlemas, Whitsuntide, and Lammas—for the now 
obsolete Court of Exchequer. By 19 and 20 Vict. c. 56, s. 
26, the winter and summer sittings of the Court of Sessions 
are to be held to correspond with the Exchequer terms. 


TERMINI, or Termrint Imerese (Vherme LHime- 
renses), a town on the north coast of Sicily, at the 
mouth of a river of the same name, in the province 
of Palermo, and 23 miles east-southeast of that town. 
None of its modern buildings are of any special in- 
terest; in the Piano de San Giovanni above the town 
the substructure of a Roman villa has been excavated, 
and there are also traces of an amphitheatre. Termini 
is one of the busiest provincial towns of Sicily; the 
surrounding district being exceedingly fertile and the 
harbor pn | there is a considerable export trade in 
grain, fruit, tartar, and other products. The macaroni 
'of Termini is in high repute. The tunny and sardine 
fisheries are extensive, and there is a school of navi- 
gation. The warm saline springs (110° Fahr.), sung by 
Pindar, are still largely resorted to, there being a 
well-appointed bath establishment, founded by Ferdi- 
nand t The population of the town in 1881 was 
22,370, with its suburbs 22,733 (commune, 23,148). 

For the ancient history of Termini see Hrmera. The 
castle of Termini, which Robert of Naples besieged in vain 
in 1338, was destroyed in 1860. 


TERMITES. See Ant, vol. ii. p. 88. 
TERMONDE. See DENDERMONDE. 


206 
TERN (Norsk Teerne, Tenne, or Tende; Swedish 


Tiirna ; Dutch Stern'), the name now applied gener- 
ally to a group of sea-birds, the Sternince of modern 
ornithology, but, according to Selby, properly belong- 
ing, at least in the Farne luancls, to the nnn known 
by the book-name of Sandwich Tern, all the others 
being those called Sea-Swallows—a name still most 
commonly given to the whole group throughout Britain 
from their long wings, Srkal 

In Willughby’s Ornithologia (1676), however, the 
word Tern is used for more than one species, and, 


tail, and marine habit. | 


though it does not pepe in the older English dic- | 


tionaries, it may well have been from early times as 
general a name as it is now. 


Setting aside those which are but occasional visitors to 
the British Islands, six species of Terns may be regarded as 
indigenous, though of them one has ceased from ordinarily 
breeding in the United Kingdom, while a second has be- 
come so rare and regularly appears in so few places that 
mention of them must for prudence sake be avoided. “This 
last is the beautiful Roseate Tern, Sterna dougalli ; the other 
is the Black Tern, Hydrochelidon nigra, belonging to a genus 
in which the toes are only half-webbed, of small size and 
dark leaden-gray plumage. It is without doubt the Sterna 
of Turner, and in former days was abundant in many parts 
of the fen country,? to say nothing of other districts. 
Though nearly allits ancient abodes have been drained, and 
for its purposes sterilized these many years past, not a spring 
comes but it shows itself in small companies in the eastern 
counties of England, evidently seeking a breeding-place, 
All around the coast the diminution in the numbers of the 
remaining species of Terns within the last 50 years is no 
less deplorable than demonstrable. 

The Sandwich Tern, S. sandvicensis or S. cantiaca—named 
from the place of its discovery, though it has long since 
ceased to inhabit that neighborhood—is the largest of the 
British species, equalling in size the smaller Gulls and hay- 
ing a dark-colored bill tipped with yellow, and dark legs. 
Through persecution it has been exterminated in all its 
southern haunts, and is become much. scarcer in those to 
which it still resorts. It was, however, never so abundant 
as its smaller congeners, the so-called Common and the 
Arctic Tern,—two species that are so nearly alike as to be 
beyond discrimination on the wing by an ordinary observer, 
and even in the hand require a somewhat close examina- 
tion. The former of these has the more southern range, 
and often affects inland situations, while the latter, though 
by no means limited to the Arctic circle, is widely dis- 
tributed over the north and mostly resorts to the seacoast. 
Yet there are localities where, as on the Farne Islands, both 
meet and breed, without occupying stations apart. The 
minute diagnosis of these two species cannot be briefly 
given. It must suffice here to state that the most certain 
difference, as it is the nitost easily recognizable, is to be 
found in the tarsus, which in the Arctic Tern is a quarter 
of an inch shorter than its kinsman, The remaining 
native species is the Lesser Tern, S. minuta, one of the 
smallest of the genus and readily to be distinguished by its 
permanently white forehead, All the species already men- 
tioned, except the Black Tern, have much the same general 
coloration—the adults in summer plumage wearing a black 
cap and having the upper parts of the body and wings of a 
more or less pale gray, while they are mostly lighter be- 
neath. They generally breed in association, often in the 
closest proximity—their nests, containing 3 eggs at most, 


1 “Starn” was used in Norfolk in the 19th century as a name 
for the bird commonly known as the Black Tern, thus confirming 
Turner, who, in 1544, describes what seems 10 have been the same 
species as “ nostrati lingua sterna appellata.” In at least one in- 
stance the word has been confounded with one of the old forms 
of the modern STARLING (vol. xxii. p. 474-5). To Turner’s name, 
repeated by Gesner and other authors, we owe the introduction 
by Linneus of Sternainto scientific nomenclature, “ Ikstern” is 
another Dutch form of the word. 

2 It was known there as Carr-Swallow, Carr-Crow (corrupted 
into “ Scarecrow”), and Blue Dar (qu. — Daw ?). 

% Linneeus’s diagnosis of his Sterna hirundo points to his havin 
had an “Arctic” Tern before him; but it is certain that he di 
not suspect that specific appellation (already used by other wri- 
ters for the “Common” Tern) to cover a second species, Some 
modern authorities disregard his name as being insufficiently 
definite, and much is to be said for this view of the case. Un- 
doubtedly “ hirundo” has now been used so indiscriminately for 
one species or the other as to cause confusion, which is perhaps 
best avoided by adopting the epithets of Naumann (Isis, 1819, 
RP. 1847, 1848), who, acting on and confirming the discovery of 
Nitzsch (who first detected the specific difference), called’ the 
southern species S, fluviatilis and the northern S. macrura. Tem- 
minck’s name S. arctica applied to the latter a year later has been 
most generally used for it, notwithstanding. 
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being made on the shingle or among herbage. The young 
are hatched clothed in variegated down, and remain in the 
nest for some time. At this season the parents are almost 
regardless of human presence and expose themselves freely. 

At least half-a-dozen other species have been recorded as 
occurring in British waters, and among them the Caspian 
Tern, S. caspia, which is one of the largest of the genus and 
of wide distribution, though not breeding nearer to the 
shores of England than on Sylt and its neighboring islands, 
which still afford lodging for a few pairs. Another, the 
Gull-billed Tern, S. anglica, has also been not unfrequently 


| shot in England. All these species are now recognized, 


though the contrary was once maintained, as inhabitants 
of North America,‘and many go much further. 


An excellent synopsis of the Sub-family Sternine 


has been given by Mr. Howard Saunders in the Zoo- 


logical Proceedings (1876, pp. 638-672). He recognizes 
5 genera—Hydrochelidon (with 8 species), Sterna 
(with 38), Nenia, a very aberrant form consisting of 
but one species, the Inca Tern, peculiar to the western 
coast of South America, and Gygis, composed of 2 
species of purely white birds and restricted to the 
southern hemisphere; his fifth genus is Anous, to 
which belong the various species of Noppy (vol. xvii. 
p. 544). Often confounded with these last are the two 
species called in books Sooty Terns (SN. fuliginosa and 
S. ancestheta), but by sailors ‘* Egg-birds”’ or ‘* Wide- 
awakes’’ from their cry. These crowd at certain sea- 
sonsin innumerable multitude to certain islands within 
the tropics, where they breed, and the wonderful as- 
semblage at present known as ‘‘ Wide-awake fair’’ on 
the island of Ascension has been more or less fully 
described from very ancient times. Dampier in his 
voya Be to New Holland in 1699 particularly described 
and figured the Sooty ern ( Voyages, ili. p. 142), dis- 
criminating it from the Noddy, from which it had not 
before been distinguished. (A. N.) 
TERNATE, a small island in the East Indian Ar- 
chipelago, off the west coast of JILOLO (qg.v.), in 0° 


| 48” N. Jat. and 127° 19’ E. long. It is nearly circular 


inform, with an area of about 25 square miles, and con- 
sists almost entirely of avery remarkable voleano (5600 
feet) formed of three superimposed cones. Frequent 
and destructive eruptions have taken place. Cocoa- 
nuts, sago, tobacco, cotton, sulphur, and saltpetre are 
the chief productions of theisland. The clove, which 
had been extirpated by the early Dutch rulers to en- 
hance its value by restricting its cultivation to the 
Banda Islands, Amboyna, ete., is beginning again to 
be grown, as also is the nutmeg. The inhabitants are 
nearly all Mohammedan Malays. The town of Ter- 
nate, with a population of about 9000, is the seat of a 
native sultan and of a Dutch resident; the harbor is 
commanded by a fort. The resideney, which includes 
a part of the eastern coast of Celebes (see CELEBEs), | 
the greater part of Jilolo, and numerous smaller 


|islands, has an area of 26,900 square miles and a pop- 


ulation estimated at about 290,000. \ 
TERNT, a town of Italy, in the gis of Perugia, 
is situated in the fertile valley of the Nera, between 
two branches of that river, about 5 miles below the 
point where it is joined by the Velino. It has a sta- 
tion, three-quarters of a mile off, on the railway line 
between Rome and Ancona, 69 miles to the north of 
the former city and 19 south by west from Spoleto. 
Terni is an oe see, and the seat, of a sub-prefec- 
ture and a chamber of commerce. Its publie build- 
ings include the cathedral (17th century), the church 
of S. Francesco (partly dating from the 13th century), 
a gymnasium, and a theatre. Terni manufactures 
leather and cloth, and has some trade in wine and silk. 
For the traveller its chief interest lies in its antiquities 
(remains of an amphitheatre of the time of Ti 
a temple, a theatre, baths, and numerons inscri 
and in the proximity of the falls of Velino ( Case 
delle Marmore). beauty 


a rein ae in vale and in beau 
take a very high place among European w 

the cataract has a total descent of about 6 
three leaps of 65, 330, and 190 feet respecti 
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ala 


owe their origin to M’. Curius Dentatus, who in 
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population of the town in 1881 was 6294 (commune, 


B.¢. first opened an artificial channel by which the 8572). 


greater part of the Lacus Velinus in the valley below | 


Reate was drained. The population of the town in 
1881 was 9415, with its suburbs 10,371 (commune, 
15,853). 


Terni is the ancient Interamna (“inter amnes”), origi- 


nally belonging to Umbria and founded, according to a local | 
It early became a flourish- | 


tradition, in the year 672 B.c. 
ing municipium, and it did not permanently suffer through 
being portioned out among his soldiers by Sulla. Its in- 
habitants had frequent litigations and disputes with their 
neighbors at Reate in connection with the regulation of 
the Velinus, the waters of which are so strongly impreg- 
nated with carbonate of lime that by their deposits they 
tend to block up their own channel. The first interference 
with its natural course was that of M’. Curius Dentatus 
already referred to. In 54 B.c. the people of Reate appealed 
to Cicero to plead their cause in an arbitration which had 
been appointed by the Roman senate to settle disputes about 
the river, and in connection with this he made a personal 
inspection of Lake Velinus and its outlets. In the time of 
Tiberius there was a project for regulating the river and 


Anxur finally became Roman in 400 B.c., and a colony 
was established there in 329. Its strategic position early 
gave it military importance; and its pleasant situation and 
|its mineral waters led many Romans to build villas and 
| seek seaside quarters there. 

TERRA-COTTA.! Strictly speaking this name is 
applicable to all objects made of baked clay, 
‘from the rudest brick to the finest piece of 
pottery, but it usually has a more limited meaning, to 
denote fictile objects which do not come under the head 
of pottery, such as statuettes and busts; and in its ar- 


Meaning. 


chitectural use it specially implies the finer sorts of 


its outlets from the lake, against which the citizens of In- | 


teramna and Reate energetically and successfully protested 
(Tac., Ann., i. 79). Similar questions arose as the river 
formed fresh deposits during the Middle Ages and during 
the 15th and 16th centuries. A branch of the Via Flaminia 
passed from Narnia to Forum Flaminii, and is given instead 


of the direct line in the Antonine and Jerusalem itinera- , 


ries. 


as the birthplace of ‘Tacitus the historian, but with less rea- 


son. Terni was the scene of the defeat of the Neopolitans | 


by the French on 27th November, 1798. 


The emperor Tacitus and his brother Florianus were | 
probably natives of Interamna, which also has been claimed | 


TERPANDER, a Lesbian poet and musician, set- 


tled in Sparta about the end of the Second Messenian 
- War (668 B.c.). According to some accounts he was 
invited thither by command of the Delphian oracle to 
compose the difference which had arisen between dif- 
ferent classes in the state. His innovations in music 
were considered to have inaugurated a new era of musi- 
cal art in Greece ; 
as to their nature. 
(No. 5 in Bergk), which may or may 
—‘‘ rejecting th 
new hymns with the seven-voiced lyre,’’—Strabo says 
that he increased the number of strings in the lyre 
_ from four to seven; others take the fragment to mean 


not be genuine, 


accompaniment of the cithara or lyre) by making the 
divisions of the ode seven instead of four. We pos- 
sess six short fragments of poetry in the Dorian dialect 
bearing the name of Terpander. ‘They are from 
hymns to the gods Zeus, Apollo, Apollo and the 
~ Muses, the Dioscuri, ete., and are written in a slow 
spondaic movement or in dactyls. They present no 
_ remarkable features and are probably spurious. 
“lt pcg Poete Lyrici Greci, iii. (4th ed.) pp. 7-12, Leipsic, 


TERRACINA, a town of Italy, in the province of 
Rome, and about 60 miles to the southeast of that 
city, at the southeast extremity of the Pontine marshes, 
where the Monti Lepini (see Iraty, vol. xiii. p. 448, 
and Latrum) descend into the sea. The ancient town 
(Volscian Ancxur, Roman Turracina) stood on the 
white hillside (‘‘impositum saxis late candentibus 

y along the foot of which, by the seashore, 
he Via Appia. The modern town stands mainly 
on the level ground. The most conspicuous building 
‘is the cathedral, which is believed to occupy the site 
of a temple of Jupiter Anxurus ; it is enriched both 
externally and internally with beautiful old columns 
and Roman mosaics. Above the town, on the summit 
f the cliff, are the remains of a palace of Theodoric 
500), afterwards a medizval castle. The ancient 
, constructed by Antoninus Pius and once very 
rtant is now silted "Di a new mole affords shel- 
to coasting vessels. Fishing is carried on, and 


2 
; 
7 
. 


but we are very imperfectly informed | 
On the strength of a fragment | 


e four toned song, we will sing to thee | 


: : ‘beautiful terra-cotta statuettes.* 
that he developed the citharcedie nomos (sung to the | 


and friezes. 


decorative clay-work, to the exclusion of common 
building bricks. In ancient times, especially among 
the Grecks and Romans, terra-cotta was employed for 
an immense variety of purposes, from the commonest 
objects of everyday use to the most elaborate and am- 
bitious works of art, such as colossal statues and 
groups. Though the natural color and surface of the 
burnt clay are generally very pleasing in tone and 
texture, it seems to have been universally the custom 
in classical times to cover the terra-cotta completely 
with a thin white coating, which formed an absorbent 
ground for the further application of color. For inter- 
nal work, except in rare instances, these colors were 
mixed with a tempera medium, and applied after the 
clay had been fired. They were therefore not true 
ceramic colors ; and pigments of great variety and bril- 
liance could be employed, as they had not to undergo 
the severe ordeal of the kiln. For external work, such 
as that shown in Fig. 5, only earth pigments such 
as ochres and lime were used, and the colors were 
fired. 

No branch of archaeology has during the last dozen 
years or so developed so rapidly as that of 


Greek terra-cotta figures ; on this most fas- Greek 
- . . ety figures and 
cinating subject an astonishingly large mass reliets: 


of literature has been published in Ger- 

many and France.? The discovery of this new world 
of Greek art began practically in 1873, with the 
first excavations in the tombs of Tanagra, a Boo- 
tian town on the high road from Athens to the 
north, which brought to light a number of very 
Subsequent ex- 
cavations at Corinth, Smyrna, Cyme, Tarentum, 
the Cyrenaica, and many other places also yielded a 
vast number of terra-cotta figures of various dates and 
styles. By far the greater number belong to the second 
half of the 4th century B.c.; but examples of an earlier 
date are not wanting, not only of figures in the round, 
but also of' reliefs, which appear to have been largely | 
used for the decoration of the flat. surfaces of walls 
The earliest of all date from a 
quite prehistoric period, and are mostly torre. 
small idol-like figures of the rudest possible 
form, having an almost shapeless trunk with stick- 
like projections for the limbs, and the breasts and eyes 
roughly indicated by round dots. They are usually 
decorated with coarse stripes or checks in ochre 
colors. Examples of these have been found at His- 
sarlik (Troad), in Cyprus and other islands, and in the 
citadel of Tiryns in 1884-85 by Dr. Schliemann and 
Dr. Dérpfeld. Later but still very archaic figures, 2 
or 3 inches high, have been exhumed in many parts 
of the Aigean Islands; some of these are stiff seated 
figures of deities,—links between Oriental and Hellenic 
art, like the statues of the Sacred Way at Branchide 
(south of Miletus). Comparatively few specimens 


1 An Italian word meaning literally “ baked earth.” 

® See list at the end of the present article. 

8 See Bull. Com. Inst. Arch., 1874, p. 120. Many thousand tombs 
have been opened at Tanagra, partly cut in the rock and partly 
built of masonry., The statuettes were either arranged round 
the body or packed in large vases. The costume of the female 
figures is the same as that described by classical writers as being 


Early 
cottas. 


is some trade in the produce of the district. The | 


culiar to the neighboring city of Thebes. The finest of the 
Tanagra figures are from 8 to 9 inches high. 
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exist of the best period of Greek art—the 5th century.' 
A relief in the Louvre (about 18 py 12 inches) with a| 
pierced background, dating from the first half of the 
5th century, represents two female mourners at a 
sepulchral stele,—one standing and the other seated ; 
under the foot of the latter is inscribed AAEKTP. 
On the other side of the stele are two youths (the 
Dioscuri) standing by a horse. The whole design is 
simple, but very graceful, and the modelling is skil- 
fully treated in very low relief. The coloring—blue, 
red, white, and dark brown—is well preserved. This 
relief was pressed in a mould, and was intended to be 
attached to a wall, probably that of a tomb, as a votive 
offering to the dead.” 

In most cases the terra-cotta figures and reliefs occur 
in or close by tombs, but it is only in comparatively 
rare instances that the subjects represented have any 
reference to death. Another large class have been 
found in the vicinity of temples, and are probably 
votive offerings, such as the small statuettes of horses 
from the acropolis of Athens, now in the Louvre. In 
other cases, as at Halicarnassus, great quantities of 
small figures were buried under a temple, probably to 
purify the site, as was done in Egypt under the later 
dynasties, when many hundred figures of bronze were 
sometimes buried under one building. Owing to the 
fact that the statuettes found scattered in and round 
tombs have frequently their heads broken off, Pottier 
and Reinach have suggested that they were brought as 
offerings to the dead and their heads were broken off by 
the mourners at the side ofthe tomb. Rayet believes 
that this practice was a sort of survival of the custom 
of sacrificing female and boy slaves at the tombs of the 
dead. In many cases, however, the figures are intact, 
and it is probable that many of the tombs were broken 


open and rifled long ago, which would explain the 
mutilated and scattered condition of the figures. The 
é tombs of Tanagra have yielded by far the 
statuettes, Tichest finds of these figures, the specimens 


being very remarkable for their beauty. 
These exquisite statuettes do not (in most cases) repre- 
sent deities or heroic personages, but the homely every- 
day life of the Greeks, treated with great simplicity 
and evident realism: they are in plastie art what in 
penne would be called genre,? and in their strong 
luman interest and naturalistic pathos bring us in 
closer contact with the life and personalities of the 
past than any more ambitious style of art could pos- 
sibly do. Moreover, they prove more clearly even than 
the great plastic works m bronze and marble how 
deeply a feeling for beauty and a knowledge of art 
must have penetrated the whole mass of the people. 
Their immense number shows that they must have 
been far from costly, within the reach of every one, 
and certainly not the production of any famous seulp- 
tors. Nevertheless, sketchy as they are in treatment 
and often faulty in detail, they are in pose, in motive, 
and in general effect works of the highest beauty, full 
of the most inimitable grace, and evidently the pro- 
duction of men in whom the best qualities of the seulp- 
tor were innate by a sort of natural birthright. Sev- 
eral small figures from Myrina (Mysia) have the artist’s 
name inscribed on them; but signatures of this sort. 
are rare.* 
It is impossible to describe the many subjects treated. 
Only a few examples can be mentioned. Among sin- 


1 A good example of a terra-cotta relief of the first part of the 
5th century B.c. is figured in vol. ii. p. 308. 

2 Some very beautiful fragments of reliefs in terra-cotta are 
preserved in the museums of the Louvre, of Copenhagen, and 
the Kircheriano in Rome. These represent on a small scale 
parts of Phidias’s Panathenaic frieze, which have all the appear- 
ance of being works of the 5th century B.c., but may possib y be 
ar price a Roman copies ; see Waldstein, Art of Pheidias, Cam- 

ge, 5 

% In some the most homely sort of genre is represented ,—a girl 
milking a cow, a cook ora barber at his work, ete. Even por- 
trait figures occur, as, for example, a wonderfully lifelike group 
of aman and his wife in the collection of Mr. Ionides, recently 
lent to the South Kensington Museum. 

* See Gaz, des B.-Arls, xxxiii., 1886, p. 278. 


TERRA- 


}and with plentiful drapery arranged in gnq 


COTTA. 


gle figures the most frequent are those of girls standing 


or seated in an immense variety of pose 

; . nr , es 
! designs. 
countless methods, showing the great taste 


with which a Greek lady could dispose the folds of her 


Fig. 1.—Statuette of a girl and infant Eros from Tanagra, 
(St. Petersburg.) 


ample pallium, whether it hung in graceful loops or 
was wound closely round the figure or formed a hood- 
like veil over the head. In some the lady holds a 
leaf-shaped fan, or is looking in a cireular mirror, or 
holds a pall ready for the game. Many havea strange 


round the 
‘useum,) 


Fie, 2.—Aphrodite and cupids. The pendant hun 
neck of Aphrodite is gilt. (South Kensington 


broad hat, probably of straw, which does not fit on the 
head, but must have been fastened bya pin to the hair 
or veil. One very beautiful motive is that of a girl 
playing with an infant Eros, who flies to her for shel- 
ter, and is received with welcome half tinged with 
dread. Fig. 1 shows a very lovely statuette of this 
kind, now in the Hermitage Palace. A favorite sub- 
ject is taken from a pee in which one girl carries her 
playmate on her back,—a motive which, though diffi- 
cult to treat in sculpture, is managed very gracefully — 
in terra-cotta. Other very lovely groups are Aphro-— 


TERRA-COTTA. 


dite suckling the baby Eros, or with more than one 
cupid hovering round her. A very beautiful example 
(see Fig. 2) occurs in the South Kensington Museum 
(from the Castellani sale). 
figure of Aphrodite reclining on a couch, with two 
eupids behind holding up a veil, which was colored 
blue to form a background to the creamy white of 
Aphrodite’s body. 

The Tanagra and other figures are all formed of 


thin pieces of soft clay pressed into a mould 
Technical YI ; 


methods. 
stuck together; and they are made hollow 
so as not to warp and erack in the firing, and have a 
hole at the back for the escape of moisture during that 
process. 
rate mould, as were also any accessories, such as fans or 
mirrors, and arms if they extend away from the 
body. Replicas of the same figure are often varied by 
having different heads or accessories; three or four 
examples have been found from the same mould. 
After the whole was put together it was usually touched 
up and finished with modelling tools. The color was 
applied after baking ; a coating of creamy white lime 
or chalk all over served as the flesh tint and also as a 
good ground for the other colors. ‘he hair of the 
emales is always of a rich auburn red; such as the 
Venetians were so fond of painting in the 16th cen- 
tury; blue was touched on the eyes and crimson on 
the lips. Drapery, if not white, was usually rose- 
color or blue, often: with a fringe or bands of gold on 
the border. Necklaces, earrings, and other ornaments 
were generally gilt, the gold leaf being applied over a 
slightly raised surface of slip, as on the Greek vases. 
Similar examples have been found in tombs at Thebes, 
at Thespiz, and round Athens. Some of the Attica 
figures are covered, not with the usual non-ceramic 
colors, but with a real white 
enamel, the vitrified surface 
of which is very often slightly 
decomposed ; further colored 
decoration was in some cases 
added over this enamel. 

A number of places in the 
west of Asia Mi- 
nor have yielded 
arge quantities of 

terra-cotta figures, very simi- 

lar in size and technique to 
those of Tanagra, but belong- 
ing for the most part to quite 

a different school of sculp- 

ture. Unlike the Tanagra 

figures, which are rather pic- 
torial in style and deal with 
enre subjects, those from 
myrna, Cyme, Myrina, and 

_ other places in Asia Minor 
are ey  eky stealer 
in design, and are frequently 
miniature reproductions of 
large statues or groups (see 

Fig. 3). Many of them stand 

on moulded pedestals, while 
the Tanagra figures have only 

a thin slab of clay as a base. 

The average size of both classes is from 6 to 10 inches 
high. ery elaborate groups with three or four 
figures often occur. 
are frequently chosen, or scenes from sacred mythology, 
such as the labors of Heracles.'_ These also mostly 
date from the 4th century B.c., and the statuettes often 
pores to be copies from sculpture of the school 

raxiteles or Scopas. One instance is the fine nude 
Eros as a youth leaning against a cippus, 


Asia Minor 
statuettes. 


Fic. 3.—Copy of a statue 
of Aphrodite from Megara. 
(Berlin Museum.) 


of 


_1 Fine examples of all these existed in the collection of M. 
, which is now dispersed (see Lenormant, Coll. Lecuyer 
, terre-cuites, Paris, 1884, which is well illustrated with photo- 
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It represents a half-nude | 


usually formed in two halves and then | 


The head is solid and was formed in a sepa- | 


Dionysiac and Bacchanal subjects | 


209 


| holding a bronze arrow in his hand, in the collection 
of M. de Branteghem, now in Rome.? The whole of 
it was gilt, which was frequently the case with the 
Asia Minor statuettes, but rarely so in those of 
Tanagra.* A very beautiful figure of a winged Vic- 
tory inthe same collection (from the Castellani sale) 
presents the same motive as the colossal Victory of 
Samothrace (in the Louvre) ; it supplies the missing 
/right hand, which in the terra-cotta contains a bunch 
of roses. The drapery of this figure is blue, mottled, 
or shot with gold. Other figures, from their heights 
| being arranged in even gradations, seem to be copies 
| from some large pedimental sculpture. Unfortunately 
little is yet known of the various fabriques of these 
Asia Minor figures, as in most cases their provenance 
is very doubtful. The Lecuyer collection possessed 
some groups with several figures forming important 
‘compositions. One of these shows two female 
/ mourners at a tomb, and a warrior clad in full armor 
with his horse. The most remarkable group (see Fig. 
4) is that of a soul led by Hermes Psychopompus to 


| 


(Prince Liech- 
tenstein’s collection, Vienna; formerly in the Lecuyer collec- 
tion.) 


Fic. 4.—A soul about to enter Charon’s bark. 


the bark of Charon, who is represented as a bent aged 
man. Hermes, a graceful nude figure, gently urges 
the shrinking soul—a draped female figure—to the 
boat at the brink of the rush-grown Styx. The whole 
scene is imagined with much tender grace and real 
pathos, though not highly finished in its details. One 
of the most important terra-cotta figures yet discovered 
has recently been brought to England from Smyrna.’ 
It is a very beautiful copy of the Diadumenos of Poly- 
cletus, which in the details of its modelling reproduces 
some characteristics of the later school of Praxiteles. 
The forearms and the legs below the knee are lost; _ but 
in breadth of aocening: and grandeur of style this little 
figure, which was only about 14 inches high when perfect, 
has the effect of a much larger statue, and it is a real 
masterpiece of Greek plastic art.° In the neighbor- 
hood of Smyrna and Ephesus a large number of cari- 
eature figures have been exhumed, some of which are 
modelled with a wonderful feeling for humor.® These 


2 In a few other examples objects of bronze are placed in the 
hands of the figures. : 

3 The lovely series of little figures of dancing cupids from ~ 
Tanagra, some of which are in the Louvre and others in the South 
Kensington Museum, were wholly gilt, but the larger statuettes 
of Tanagra appear to have had gold applied only for special or- 
naments. 

4 For many reasons both finders and dealers usually wish to 
keep secret where valuable finds are made, In most museums the 
| labels simply repeat the dealer's account (for want of better in- 

pamiatont so that the statement of the provenance must usually 
be accepted with caution. 

5 See Journ. of Hellenic Studies, vol. vi., 1886, p. 243. 

6 The British Museum esses some fine caricatures of actors 
from Canino, very skilfully modelled and of a peculiar fabrique. 
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strange figures have attenuated limbs, large heads, 
flapping ears, and goggle eyes. 
instruments; others represent actors; and 
one in the De Branteghem collection is a 
caricature of a discobolus in almost the atti- 
tude of Myron’s celebrated statue. 

A very different class of statuettes has 
recently come to light in the Cyre- 
naica, on the northern coast of 
Africa. Many of these are nude 
female dancers wearing an elaborate ste- 

hanos-like head-dress. They are realistic 
in modelling and very ungraceful in pose,—a 
striking contrast to the exquisite taste of the 
Tanagra and most of the Asia Minor figures. 
Recent excavations in the tombs of Corinth 
have produced a large number of fine terra- 
cottas, ranging ‘in date over a very long 
period. Another and artistically 
very perfect class of figures is 
being dug up from among the 
tombs of Tarentum. Some of these belong 
to the finest period of Greek art, probably about 400 
B.C., and others are éven earlier. Many are not statu- 
ettes, but merely small busts of heroic style, and of 
the highest sculpturesque beauty. They are certainly 
not portraits, and do not appear to represent deities. 
It has been suggested that they are idealized represen- 
tations of ancestors whose commemoration, in some 
places, formed an important cult; but their real 
meaning must for the present remain uncertain. 
Many thousand votive figures and reliefs in clay have 
been found within the temen? of the temples of the 
Chthonian deities at Tarentum and elsewhere. It 
seems to have been customary for the priests periodi- 
cally to clear out of the temples the broken or too 
numerous offerings which were then buried within the 
enclosure; whole series arranged chronologically in 
groups have been discovered buried in separate holes. 

In addition to statuettes and reliefs, terra-cotta 
was used by the Greeks for various minor 
ornamental purposes. Delicately moulded 
necklaces and pendants for ears were 
stamped out in clay and then thickly covered with 
gold leaf; this produced a very rich effect at a small 
cost ; many fine examples are preserved in the Louvre. 
Children’s toys, such as miniature horses and chariots, 
and dolls with movable limbs of terra-cotta fastened 
with wooden pegs, occur in many tombs. 

On a larger scale terra-cotta was adapted by the 

Greeks to important architectural orna- 


Cyrenaic 
statuettes. 


Tarentine 
busts. 


Terra-cotta 
jewelry. 


Use in 


. Inentation. any fine examples have been 
Greek archi- : : 
tecture found at Olympia and among the ruined 


P temples of Selinus. In some cases the 
main cornices of the building were simply blocked out 
oe in stone, and then covered with moulded 
plaques of terra-cotta, carefully formed to fit on and 
round the angles of the block. The large eymatium 
which forms the upper member of the cornice is 
curved upwards, so as to prevent the rain water from 
dripping all along the edge; and at intervals it is 
pierced by ornamental clay pipes, which project like a 
medizeval gargoyle. In some examples from Selinus 
the ecymatium is pierced with a beautiful open pattern 
of lotus leaf (see Fig. 5). The greatest care was 
taken in ee applied mouldings where each 

laque joined the next, and especially in making them 

t closely on to the stone blocks, in which rebates were 
‘ eut to receive each plaque. The whole surface of the 
terra-cotta is covered with elaborate painted ornaments 
of great beauty, in ochre colors applied on a white 
ground, as in the case of the statuettes. These beauti- 
ful temple decorations are well illustrated by Dérpfeld 
and others in Die Verwendung von Terra-cotten, Berlin, 
1881. Though no complete examples of terra-cotta 
statuary now exist, it is certain that the Greeks pro- 
duced it on a large scale and of the highest class of 
workmanship. Pliny (JZ N., xxxv. 36) mentions 


Some play on musical! Nine Muses were 


Fig. 5.—Cornice enrichments of painted terra-cotta from Selinus. 
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that certain statues of Hercules Musagetes and the 
‘‘ opera figlina,’’ executed by the 


This 


section shows the careful way in which the terra-cotta is fitted on to the 
stone ; the colors are red and brown ochre and cream-white. 


ainter Zeuxis. These were brought from Athens' 

y M. Fulvius Nobilior, and placed in the temple of 
Hercules Musagetes, which adjoined the Porticus Oc- 
taviee in the Campus Martius of Rome. Other and 
earlier examples of clay statues are mentioned by 
Pausanias. 

Among the Etruscans the use of clay for important 
sculpture was very frequent,—painted 
terra-cotta or bronze almost excluding 
marble and stone. An important example 
was the clay quadriga on te pediment of the temple 
of Capitoline Jupiter, which, according to one legend, 
was brought from Veii by Tarquinius Superbus. This 
existed till the destruction of the temple by fire in 83 
B.C., and was considered one of the seven precious 
relics on which the safety of the Roman state depended. 
The great statue of Jupiter in the central eella of this 
triple temple was also of terra-cotta, and was said to 
be the work of an Etruscan sculptor from Fregene. 
Vitruvius mentions “‘ signa fictilia’’ as being specially 
Etruscan. Many other statues in the early temples of 
Rome were made of the same material. Among the 
existing specimens of Etruscan terra-cotta, the chief 
are large sarcophagi, with recumbent portrait effigies 
of the deceased on the top, the whole being of clay, 
decorated with painting. ‘Fine examples exist in the 
Louvre and the British Museum; a good specimen 
from the latter collection is figured in vol. viil., plate 
VIIL The Museo Gregoriano in the Vatican pos- 
sesses some very beautiful friezes of a later date— 
about the 4th century B.c.—when native Etrusean art 
had been replaced by that of Greece. These friezes 
are very rich and elaborate, with heads and scroll foli- 
age in very salient relief. Some of them have at in- 
tervals cleverly moulded heads of satyrs, painted a 
brilliant crimson.” 

Another very elaborate application of terra-cotta is 
shown in the numerous large asci, covered a 
with statuettes, which arefoundinthetombs Gracian. 
of Canosa (Canusium), Cales, and many 
parts of MagnaGrecia. The statuettes are somewhat 
similar in style and coloring to the Tanagra figures, 
and date from about the same period (4th century B.C. ), 


Etruscan. 


but are not equal to them as works of art ; they are 
usually crowded together in a somewhat rkwar 
manner.’ The British Museum is specially rich in 
these elaborate terra-cottas ; few of the aneed used 
appear to be true ceramic pigments. 
aginy pays loco cit. “from Ambracia.” See also vol. i. p. 582. 
—AM., ED. J » « 
2 The use of this strongly glowing red is almost liar to 
Hellenic Italy ; the ober walks uae there were much the same 
as those of Greece itself. The same magnificent pon 
occurs on cenochox, moulded into the form of 
which are found in the tombs of Magna Grecia, 
\ A very lenge secre Sou Cen ae a! 


orated with no less than five statuettes of wom: 
two large masks of Medusa, and six projecting ! su 
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As in other branches of art, the Romans closely 
copied the Greeks in their wide application 

Roman, 
tectural ornaments. A large number of 

beautiful Graeco-Roman reliefs exist, many having 
designs evidently copied from earlier Greek sculpture. 
Berlin, the Louvre, the British Museum, and many 
laces in Italy possess fine collections. Friezes with 
autiful reliefs 12 to 18 inches deep often occur, 
little inferior in execution to the earlier Greek work. 
Many subjects of great interest are represented; a 
very fine plaque in the Louvre has the scene of Orestes 
taking refuge at the sacred omphalos at Delphi, 
which is represented as a conical stone about 3 feet 
high, hung round with ornamental festoons made of 
gold.'' These terra-cottas belong to the early period 


of the ond in the second century A.D. they be- | 


came much coarser and less Greek in style, like all 
the sculpture of that time. A plaque in the Louvre, 
which represents a chariot-race in the circus, bears 
its maker's stamp L.S.HR. At the end of the first 
and in the early part of the 2d century A.D. the use 
of terra-cotta for architectural adornment was car- 
ried to a high point of perfection in Rome. Many 
buildings of this pe- ~ 
riod have the most 
elaborate decoration 
moulded in clay and 
fitted together with 
wonderful _neatness. 
Not only enriched cor- 
nices and friezes were 
made of terra-cotta, 
but even Corinthian 
columns with their 
elaborate acanthus 
capitals. In all cases 
the whole surface ap- 
pears to have been 
covered with a thin 
coating of “opus al- 
barium’’ and then 
decorated with colors 
and even gold. The 
best existing examples 
in Rome are the Am- 
phitheatrum Cas- 
trense, many tombs 
on the Via Latina, 
and the barracks of 
the VIIth cohort of 
the cere (vigiles) in 
the Trastevere. But 
_ few examples exist of 
the large Roman terra- 
cotta sculpture; the 
best are some seated 
female figures from 
tombs, small life-size, 
in the Capitoline mu- 
_ suem,—works of great 
_ beauty and very skil- 
fully fired without 
Saacks or warping. The British Museum also con- 


é 


Fic. 6.—Terra-cotta statue of the 
Muse Urania, Ist century A.D. (British 
Museum.) 


of terra-cotta for statues, reliefs, and archi- | 


_ tains fine specimens of terra-cotta sculpture on a large | 


er- 
a 


scale, especially the torso of a nude male figure (H 
cules), some terminal figures of Bacchus, and 
beautiful statue of Urania (see Fig. 6). 

In the 14th and more especially in the 15th century 
terra-cotta was adapted in various parts 
of Europe to the most magnificent and 
elaborate architectural purposes. In Ger- 
y the mark of Brandenburg is especially rich in 
tta work. The church of St. Catherine in 
town of Brandenburg is decorated in the most 


a similar 
Jahn, 


al. 


representation of the omphalos on a Greek 
Vasenbilder, Hamburg, 1839 


Adler, ackstein- Bauwerke, Berlin, 1862. 


| 
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lavish way with delicate tracery and elaborate string- 
courses and cornices, enriched with foliage all modelled 
in clay ; the town-hall is another instance of the same 
use of terra-cotta. At Tangermiinde, the church of 
St. Stephen and other buildings of the beginning of 
the 15th century are wonderful examples of this 
method of decoration ; the north door of St. Stephen’s 
especially is a masterpiece of rich and effective mould- 
ing. In northern Italy this use of terra-cotta was 
carried to an equally high point of perfec- 
tion.* The western facade of the cathedral 
of Monza is a work of the most wonderful 
richness and minute elaboration, wholly executed in 
clay, in the latter part of the 14th century. The 
cathedral of Crema, the communal buildings of Pia- 
cenza, and 8. Maria delle Grazie in Milan are strik- 
ing examples of the extreme splendor of effect that 
can be obtained by terra-cotta work. The Certosa 
near Pavia has a most gorgeous specimen of the early 
part of the 16th century ; the two cloisters are espe- 
cially magnificent. Pavia itself is very rich in terra- 
cotta decoration, especially the ducal palace and the 
churches of 8. Francesco and 8. Maria del Carmine. 
Some delicate work exists among the medieval build- 
ings of Rome, dating from the 14th and 16th cen- 


Italy. 


tury, as, for example, the rich cornices on the south 


aisle of 8. Maria in Ara Ceeli, ¢. 1300; the front of 
8. Cosimato in Trastevere, built c. 1490 ; and a once 
very magnificent house, near the Via di Tordinone, 


which dates from the 14th century. The most_im- 
'portant application of terra-cotta in medieval Italy 


was to statuary—reliefs, busts, and even groups of 
many life-eized figures—during the 15th and 16th 
centuries. Much of the Florentine terra-cotta sculp- 
ture of the 15th century is among the most beautiful 
lastic work the world has ever seen especially that 
y Jacopo della Quercia, Donatello, and the sculp- 
tors of the next generation.* For life, spirit, and 
realistic truth combined with sculpturesque breadth, 
these pieces are masterpieces of invention and manipu- 
lation. The portrait busts are perfect models of iconic 
sculpture (see Fig. 7). In some respects the use of 


‘ 


Aa 


ao 


Fic. 7.—Portrait bust in terra-cotta: Florentine work of the 


middle of the 15th century. (South Kensington Museum.) 
burnt clay for sculpture has great advantages over 
that of marble; the soft clay is easily and may 
moulded into form while the sculptor’s thought is 
fresh in his mind, and thus terra-cottas often pos- 
sess a spirit and vigor which can hardly be  re- 
produced in the laboriously finished marble. These 
qualities are specially remarkable in the best works of 
8 See Gruner, Terra-cotta Architecture of N. Italy, London, 1867. 


4 The South Kensington Museum possesses a very fine collec- 
tion of Florentine terra-cottas of the best period. 
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the Della Robbia family, (see RopsiA). In the 16th 
century a more realistic style was introduced, and this 
was heightened by the custom of painting the figures 
in oil colors. Many very clever groups of this class 
were produced by Ambrogio Foppa (Caradosso) for 8. 
Satiro at Milan and by Guido Mazzoni and Begarelli 
(1479-1565) for churches in Modena. These terra- 
cotta sculptures are unpleasing in color and far too 
pictorial in style ; but those of Begarelli were enthusi- 
astically admired by Michelangelo.’ Much fine terra- 
cotta work was produced in France during 
the 16th century, partly under Italian in- 
fluence.—many sculptors. from northern 
and central Italy haying settled in France, especially 
under the patronage of Francis I. In the same cen- 
tury a similar Italian influence prevailed largely 
throughout Spain, and very clever works were pro- 
duced there; remarkable for their vivid realism and 
deceptive pictorial style. In England the 
elaborate use of terra-cotta did not come 
into vogue till the early part of the 16th 
century, and then only in certain counties. Essex pos- 
sesses the finest examples, such as those of the manor 
house of Layer Marney, built in the reign of Henry 
VIII. The richly moulded windows and battlements of 
this house are very un-English in style and it seems 
probable that all the terra-cotta decorations were 
made in Holland or Flanders. A richly decorated 
terra-cotta tomb, with recumbent effigy exists in the 
church of Layer Marney; and in the collegiate church 
of Wymondham in Norfolk there are very large and 
elaborte sedilia with lofty canopied, niches all of clay, 
which appear to be of the same date and fabrique as 
the Essex examples. Most of the terra-cotta sculp- 
ture in England, such as that by Torrigiano, of which 
fragments exist in Westminster Abbey, the colossal 
heads of the Caesars at Hampton Court, and the 
recumbent effigy in the Chapel of the Rolls,? were the 
work of Italian sculptors, mostly from Florence, who 
were invited to England in the reigns of Henry VII. 
and Henry VIII. 
Of late years terra-cotta for architectural purposes 
Reon has been employed for some very important 
: buildings in London, such as the natural 
history museum at South Kensington, the Albert Hall, 
and the front of the other museum in the Exhibition 
Road. The durability of well-fired clay, its dense 
texture, pleasant color, and smooth surface make it 
specially suitable to an ‘atmosphere laden with acids 
and soot as is that of London. The surface resists 
decomposition, and affords little hold to the minute 
caer of carbon. The great improvements which 
1ave been made in the manufacture of terra-cotta will 
probably lead to its more extensive use. The great 
difficulty is to retain the sharpness of impression given 
by the mould,, and above all to avoid the uneven 
shrinkage and warping which is so liable to take place 
when it is fired in large pieces. Any want of truth in 
the lines of a long cornice becomes painfully apparent, 
and each moulded block of a door or window-jamb 
must fit accurately on to the next one, or else the line 
of moulding becomes broken and irregular. Terra- 
cotta is now made of many different colors, a rich red 
and a warm ochre or_ cream color, being the most 
pleasant to the eye. In order to avoid defects it is 
necessary that the clay should contain a large propor- 
tion of powdered silica, and that the whole mass should 
be thoroughly homogeneous. The method by which 
these ends are secured is much the same as that 
employed in the making of pottery (see vol. xix. p. 
663 sq.). 


The most important public collections are in the Louvre, 
the British Museum, the museums of Berlin 

Collections. and Athens, and a few fine specimens exist in 
the South Kensington Museum. The splendid 

Sabouroff collection is now in the Hermitage Palace at St. 


1 See Vasari, ed. Le Monnier, xii. 281. 3 
* This interesting building is now threatened with destruction. 


France. 


England. 


TERRANOVA—TERSTEEGEN. 


Petersburg. Many museums in Italy—such as those at 
Florence, Perugia, Capua, Rome, and other places—contain 
many examples from Etruria and Magna Grecia. A large 
number of the finest of the Tanagra figures and the like 
are in private hands; some are illustrated in the works 
mentioned in the following list; that of Prince Liechten- 
stein at Vienna is one of the finest.’ 


Literature,—Léon Heuzey, ‘Recherches sur les figurines de 
femmes voilées,’’ in Mon, assoc. des dudes grecques, Paris, 1874; 1d., 
“Rech. sur un groupe de Praxitéle, . , . enterrecuite,” in Gaz. des 
B.-Arts, September, 1875; Id., “Rech. sur les terres cuites grec- 
ques,” in Mon. assoc, des étud. grec., 1876 ; 1d., Les origines des terres 
cuites, Paris, 1882; Id., Catalogue des figurines antiques du Lowvre, 
Paris, 1882-88; Id. iy penny et le dieu Bes,” in Bull. Cor, Hell,,1884, 
P; 161-167 ; Fréhner, Les terres cuites d’ Asie-Mineure, Paris, 1879-81; 

d., Cat. de la Coll, Lecuyer, Paris, 1883, and Cat. dela Coll. Barre, 
Paris, 1878; Kekulé, Griechische Thonfiguren aus Tanagra, Berlin, 
1878; Id., Griechische Terracotten vom Berliner Museum, Berlin, 
1878 ; Id., Die antiken Terracolten von Pompeii, Stuttgart, 1880; 
Rayet, Monuments de Vart antique, Paris, 1884, vol. ii. pe. 74-90; Id., 
“Sur a caps pe estampée,” In Bull. Cor. Hell., 187: » BP: 829-333 ; 
Id., Cat. dela Coll. Rayet, 1880; Id., ‘Les figurines de Tanagra 
(Louvre),” in Gas. des B.-Arts, 1875; Id., ‘* L'art gree au Trocadéro,” 
in Gaz. des B.-Arts, 1878; Furtwaengler, La Coll. Sabouroff, Paris, 
1882-85, splendidly illustrated in colors; Martha, Cat. des figurines 
du musée @’ Athenes, 1880; Id., “Figurines corinthiennes en terre 
cuite,” in Bull. Cor. Hell., 1879, pp. 29-42 ; Id., ‘‘ Figurines de Tan- 
agra,” ibid., 1880, pp. 71-75; Pottier, ‘‘ Terres cuites Chypriotes,” 
ibid., 1879, pp. 86-94; Pottier and Reinach, “ Fouilles de Myrina,” 
ibid., various articles in vols. for 1882-83; Paul Girard, ** Nécro- 
poles de la Gréce du Nord,” ibid., 1879, pp: 211-221; Max. Collig- 
non, ‘*‘ Plaque estampée de Santorin,” ibid., 1881 pp. 436-438; Ces- 
nola, Cyprus, London, 1877; Schliemann, Troy, Mycenz, and 
Tiryns; E, Curtius, Giebeloruppen aus Tanagra, Berlin, 1878; De- 
launey, ‘Terres cuites de Tanagra,” in Revue de France, May and 
June, 1878. An account of the first discovery of the Tanagra 
figures is given by Otto Liders in Bull. Inst. Cor. Arch., 1874, p. 
120; see also various articles in Gaz. Archéol., Archdol. Zeitung, and 
Mon. Inst. Arch. Rom, (especially vol. vi.). For the earlier known 
terra-cottas, see Panofka, Terracotten des k. Museums zu Berlin, 
1842; Combe, Terra-cottas in the British Museum, London, 1810; and 
Gerhard, Monumenti figulini di Sicilia, Berlin, 1835. Other works 
have been already referred to. Clever but not quite satisfactory 
copies of the finest Tanagra and other figures are now made in 
Berlin and Vienna; they cost from twenty to thirty shillings 
each. (J. H. M.) 


TERRANOVA, or TERRANUOVA, a seaport town 
of Sicily, on a hill at the mouth of the Terranova, in 
the province of Caltanisetta, and 414 miles east-south- 
east from Girgenti. It contains a castle and several 
large churches, but has little to interest the traveller. 
Though the harbor is poor, there is a considerable 
trade in corn, wine, fruit, sulphur, and soda. Cloth 
is manufactured to a small extent. The population of 
the town in 1881 was 16,440, that of the commune 
17,173. In and near Terranova are the remains of 
the ancient GELA (q.v.). . The modern town owes its 
origin to the.emperor Frederick IT. 

TERRAPIN, see Torroise. 

TERRE HAUTE, a city of the United States, in 
Harrison township, Vigo county (of which it is the 
county seat), in the western part of Indiana. It is 
situated in 39° 27” N. lat. and 87° 54’ W. long., ata 
height of 492 feet above the sea, upon the east bank 
of the Wabash river, 186 miles nearly south of Chicago 
and 73 miles west-southwest of Indianapolis. The 
city stands upon level ground, about 60 feet above the 


ordinary surface of the river. It is regularly laid out, 
with wide streets, lined with shade trees; its i 


rinci 

buildings are the State normal school and the - 
technic Institute. Six great railroad lines pass through 
Terre Haute, connecting it directly with the cities of 
the Mississippi valley. This fact, together with its 
proximity to the coal-mines of Clay county, has great 

romoted its growth as a manufacturing centre. It 

ad in 1880 a population of 26,042, as against 16,103 


in 1870. of 
TERSTEEGEN, Geruarp (1697-1769), German — 
religious writer, was born at Mors in Rhenish Prussia 
on 25th November, 1697. After being educated at 
the gymnasium of his native town, he pursued for 
some years the calling of a ribbon-maker. In 1728 
he withdrew from all secular pursuits and gave him- 


self entirely to religious work. His writings | 


3 Very clever forgeries of terra-cotta are being m 
and in many cases real specimens have uine he 
not belong to them. The coloring has uently be 
up and falsified while in the dealers’ hands. 
brated Campana collection contained many 
terra-cotta reliefs. + 


TERTIARIES—TERTULLIAN. 


a collection of hymns (Blumengéirtlein, 1729; last 
edition, Stuttgart, 1868), a volume of (Gebete, and 
another of Briefe. 
Prussia on 3d April, 1769. 


622. 
TERTIARIES. See FRANcIScANS. vol. ix. p. 


616. 

TERTULLIAN, whose full name was QurINnTUs 
Seprimius FLoRENS TEeRTULLIANUS, is the earliest 
and after Augustine the greatest of the ancient church 
writers of the West. 
literature in the Latin language consisted of a transla- 


See Hymns, vol. xii. p. 


an apologetic treatise written in the Ciceronian style 
for the higher circles of society, and with no evident 
effect for the church as a whole—and a list of the 
books recognized as canonical (the so-called Mura- 
torian fragment). Whether Victor the Roman bishop 
and Appollonius the Roman senator ever really made 
an appearance as Latin authors is quite uncertain. 
Tertullian in fact created Christian Latin literature ; 
one might almost say that that literature sprang from 
him full-grown, alike in form and substance, as Athene 
m the head of Zeus. eypnan polished the 
moguage that Tertullian had made, sifted the thoughts 
he had given out, rounded them off, and turned them 
into current coin, but he never ceased to be aware of 
his dependence on Tertullian, whom he designated as 
car’ é£oxqv his master (Jer., De Vir. Til, 4 Au- 

tine, again, stood on the shoulders of Tertullian and 
Gy rian; and these three North Africans are the 
fathers of the Western churches. 

Tertullian’s place in universal history is determined 

by (1) his intellectual and spiritual endowments, (2) 
his moral force and evangelical fervor, (3) the course 
of his personal development, (4) the circumstances of 
the time in the midst of which he worked. 

(1) Tertullian was a man of great originality and 
enius, characterized by the deepest pathos, the live- 
est fancy, and the most penetrating keenness, and 

was endowed with ability to appropriate and make use 
of all the methods of observation and speculation, and 
with the readiest wit. His writings in tone and char- 
acter are always alike ‘‘rich in thought and destitute 
of form, passionate and hair-splitting, eloquent and 
pithy in expression, energetic and condensed to the 
point of obscurity.’’ His style has been characterized 
with justice as dark and resplendent like ebony. His 
eloquence was of the vehement, order; but it wins 
hearers and readers by the strength of its passion, the 
energy of its truth, the pregnancy and elegance of its 
expression, just as much as it repels them by its 
heat without light, its sophistical argumentations, and 
its elaborate hair-splittings. Though he is wanting in 
moderation and in luminous warmth, his tones are by no 
means always harsh; and as anauthor he ever aspired 
with longing after humility and love and patience, 
though his whole life was lived in the atmosphere of 
conflict. ‘Tertullian both asa man and as a writer had 
much in common with the apostle Paul. 
(2) In spite of all the contradictions in which he in- 
- volved himself as a thinker and as a teacher, Tertul- 
_ lian was a compact ethical personality. What he was 
he was with his whole being. Once a Christian, he 
_ was determined to be so with all his soul, and to shake 
himself free of all half measures and compromises 
with the world. It is not difficult to lay one’s finger 
upon very many obliquities, self-deceptions, and 
‘sophisms in Tertullian in matters of detail, for he 
struggled for years to reconcile things that were in 
themselves irreconcilable ; yet in each case the perver- 
‘sities and sophisms were rather the outcome of pecu- 
i t circumstances in which he stood. It is 
to convict him of having failed to control the 
ing passion that was in him. e is often 
l usly unjust in the substance of what he says, 
in manner harsh to cynicism, scornful to grue- 
ness; but inno battle that he fought was he ever 


He died at Miihlheim in Rhenish | 


Betore him the whole Christian | 
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| actuated by selfish interests. What he did was really 
‘done for the Gospel, as he understood it, with all the 
| faculties of his soul. But he understood the Gospel as 
being primarily an assured hope and a holy law, as fear 
of the Judge who can cast into hell and as an inflexi- 
'ble rule of faith and of discipline. Of the glorious 
liberty of the children of God he had nothing but a 
mere presentiment ; he looked for it only in the world 
beyond the grave, and under the power of the Gospel 
he counted as loss all the world could give. He well 
understood the meaning of Christ's saying that He 


l \ : sisted of ’ /came not into the world to bring peace, but a sword ; 
tion of the Bible, the Octavius of Minucius Felix— | i 


in a period when a lax spirit of conformity to the 
world had seized the churches he maintained the 
‘‘ vigor evangelicus’’ not merely against the Gnosties 
but against opportunists and a worldly-wise clergy. 
Among all the fathers of the first three centuries 
Tertullian has given the most. powerful expression to 
the terrible earnestness of the ‘sted 

(3) The course of Tertullian’s personal develop- 
ment fitted him in an altogether remarkable degree to 
be a teacher of the church. Born at Carthage of good 
family—his father was a ‘‘centurio consularis ’’—he 
received a first-rate education both in Latin and in 
Greek. He was able to speak and write Greek, and 
gives evidence of familiarity alike with its prose and 
with its poetry; and his excellent memory—though he 
himself complains about it—enabled him always to 
bring in at the right place an appropriate, often bril- 
liant, quotation or some historical allusion. The old 
historians from Herodotus to Tacitus, were familiar to 
him, and the accuracy of his historical knowledge is 
astonishing. He studied with earnest zeal the Greek 


philosophers; Plato in particular, and the writings of 
the Stoies, he had fully at command, and his treatise 
De Anima shows that he himself was able to investi- 
gate and discuss philosophical problems. From the 
philosophers he had been led to the medical writers, 
whose treatises plainly had a place in his working li- 
brary. But no portion of this rich store of riesatt 
eous knowledge has left its characteristic impress on 
his writings; this influence was reserved for his legal 
training. His father, whose military spirit reveals 


itself in the whole bearing of Tertullian, to whom 
Christianity was above everything a ‘‘militia’’ had 
intended him for the law. He studied in Carthage, 
probably also in Rome, where, according to Eusebius, 
he enjoyed the reputation of being one of the most 
eminent jurists. This statement derives confirmation 
from the Digest, where references are made to two 
works, De Castrensi Peculio and Queestionwn Libri 
VIII, of a Roman jurist named Tertullian, who must 
have flourished about 180 A.p. In point of fact the 
quondam advocate never disappeared in the Christian 
presbyter. This was at once his strength and his 
weakness: his strength, for as a professional pleader 
he had learned how to deal with an adversary accord- 
ing to the rules of the art—to pull to pieces his theses, 
to reduce him ad absurdum, and to show the defects 
and contradictions of his statements,—and was spec- 
ially qualified to expose the irregularities in the pro- 
ceedings taken by the state against the Christians ; 
but it was also his weakness, for it was responsible for 
his litigiousness, his often doubtful shifts and artifices, . 
his sophisms and argumentationes ad hominem, his 
fallacies and surprises. At Rome in mature manhood 
Tertullian became a Christian, under what circum- 
stances we do not know, and forthwith he bent him- 
self with all his energy to the study of Scripture and 
of Christian literature. Not only was he master of 
the contents of the Bible: he also read carefully the 
works of Hermas, Justin, Tatian, Miltiades, Melito, 
Trenzeus, Proculus, Clement, as well as many Gnostic 
treatises, the writings of Marcion in particular. 
In apologetics his principal master was Justin, and 
in theology proper a in the controversy with 
the Gnostics, Ireneeus. As a thinker he was not 
original, and even as a theologian he has _pro- 
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duced but few new schemes of doctrine, except 
his doctrine of sin. His special gift lay in the 
power to make what had been traditionally received 
Impressive, to give to it its proper form, and to 
gain for it new currency. From Rome Tertullian 
visited Greece and perhaps also Asia Minor; at any 
rate we know that he had temporary relations with 
the churches there. He was consequently placed in a 
position in which he could check the doctrine and 
practice of the Roman Church. Thus equipped with 
cnowledge and experience, he returned to ree bc 
and there laid the foundation of Latin Christian litera- 
ture. At first, after his conversion, he wrote Greek, 
but by and by Latin almost exclusively. The elements 
of this Christian Latin language may be enumerated 
as follows : (i.) it had its origin, not in the literary 
language of Rome as developed by Cicero, but in the 
language of the people as we find it in Plautus and 
Terence; (ii.) it has an African complexion ; (iii.) it 
is strongly influenced by Greek, particularly through 
the Latin translation of the Septuagint and of the 
New Testament, besides being sprinkled with a large 
number of Greek words derived from the Scriptures 
or from the Greek liturgies; (iv.) it bears the stamp 
of the Gnostic style and contains also some military 
expressions; (v.) it owes something to the original 
creative power of Tertullian. As for his theology, its 
leading factors were—(i.) the teachings of the apolo- 
gists ; (ii.) the philosophy of the Stoies; (iii.) the 
rule of faith, interpreted in an anti-Gnostic sense, as 
he had received it from the Church of Rome ; (iy.) 
the Soteriological theology of Melito and Irenzeus; 
(v.) the substance of the utterances of the Montanist 
i ep (in the closing decades of his life), This 
analysis does not disclose, nor indeed is it possible to 
discover, what was the determining element for Ter- 
tullian ; in fact he was under the dominion of more 
than one ruling principle, and he felt himself bound 
by several mutually opposing authorities. It was his 
desire to unite the enthusiasm of primitive Chris- 
tianity with intelligent thought, the original demands 
of the Gospel with every letter of the Scriptures and 
with the practice of the Roman Church, the sayings 
of the Paraclete with the authority of the bishops, 
the law of the churches with the freedom of the in- 
Ree the rigid discipline of the Montanist with all 
the utterances of the New Testament and with the 
arrangements of a church seeking to sct itself up 
within the world. At this task he toiled for years, 
involved in contradictions which it took all the finished 
skill of the jurist to conceal from him for a time. At 
last he felt compelled to break off from the church for 
which he had lived and fought ; but the breach could 
not clear him from the contradictions in which he 
found himself entangled. Not only did the great 
chasm between the old Christianity, to which his soul 
clung, and the Christianity of the Scriptures as juris- 
tically and philosophically interpreted remain un- 
bridged ; he also clung fast, in spite of his separation 
from the Catholic church, to his position that the 
church possesses the true doctrine, that the bishops per 
successionem are the repositories of the grace of the 
teaching office, and so forth. The growing violence 
of his latest works is to be accounted for, not only by 
his burning indignation against the ever-advancing 
secularization of the Catholic church, but also by the 
incompatibility between the authorities which he 
recognized and yet was not able to reconcile. After 
having done battle with heathens, Jews, Marcionites, 
Gnosties, Monarchians, and the Catholies, he died an 
old man, carrying with him to the grave the last re- 
mains of primitive Christianity in the West, but at 
the same time in conflict with himself. 

(4) What has just been said brings out very clearly 
how important in their bearing on Tertullian’s de- 
velopment were the circumstances of the age in which 
he labored. His activity as a Christian falls between 


190 and 220, a period of very great moment in the | Lerins, 
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history of the Catholic church; for within it the 
struggle with Gnosticism was brought to a victorious 
hed a firm footin 
within the churches, the ‘‘apostolic’’ rules hich 
thenceforward regulated all the affairs of the church 
were called into existence, and the ecclesiastical priest- 
hood came to be developed. Within this period also 
falls that evangelical and legal reaction against the 
political and secular tendencies of the chureh which 
is known as Montanism. The same Tertullian who 
had fortified the Catholic church against Gnosticism 
was none the less anxious to protect it from becoming 
a political organization. Being unable to reconcile in- 
compatibles, he broke with the church and became 
the most powerful representative of Montanism in 
the West. 


Although Tertullian’s extant works are both numerous 

and copious, our knowledge of his life is very vague. He 
cannot have been born much later than about 150. His 
activity as a jurist in Rome must fall within the period of 
Commodus; for there is no indication in his writings that 
he was in Rome in the time of Marcus Aurelius, and many 
passages seem to preclude the supposition. The date of his 
conversion to Christianity is quite uncertain ; there is much 
in favor of the years between 190 and 195. How long he 
remained in Rome after becoming a Christian, whether he 
had attained any office in the church before leaving Rome, 
what was the date of his visit to Greece,—on these points 
also we remain in ignorance. It is certain that he was 
settled in Carthage in the second half of 197, the date of 
his writing his Apologeticus and (shortly afterwards) his 
two books Ad Nationes; we also know that he hecame a 
presbyter in Carthage and was married. His recognition 
of the Montanistic prophecy in Phrygia as a work of God 
took place in 202-203, at the time when a new persecution 
broke out. For the next five years it was his constant 
endeavor to secure the victory for Montanism within the 
church; but in this he became inyolved more and more 
deeply in controversy with the majority of the church in 
Carthage and especially with its clergy, which had the 
support of the clergy of Rome. As Jerome writes (De Vir. 
Til., 53): “ Usque ad mediam etatem presbyter fuit eeclesiz 
Africans, invidia postea et contumeliis clericorum Romans 
ecclesie ad Montani dogma delapsus.”’ On his breach with 
the Catholic church, probably in 207-208, he became the 
head of a small Montanist community in Carthage. In 
this position he continued to labor, to write, and to assail 
the lax Catholics and their clergy until at least the time 
of Bishop Calixtus in the reign of Elagabalus. The year 
of his death is uncertain. Jerome (ut sup.) says: “Fertur 
vixisse usque ad decrepitam etatem.” That he returned 
at last to the bosom of the Catholic church is a mere 
legend, the motive of which is obvious; his adherents after 
his death continued to maintain themselves as a small 
community in Carthage. Although he had left the church, 
his earlier writings continued to be extensively read ; and 
in the 4th century his works, along with those of Cyprian, 
were the principal reading of Western Christians, until 
they were superseded by those of Jerome, Ambrose, Augus- 
tine, and Gregory. Jerome has included him in his cata- 
logue of Christian “ viri illustres,” but only as a Catholic 
to whom reference should be made with caution! 

The works of Tertullian, on the chronology of which a 
great deal has been written, and which for the most part 
do not admit of being dated with perfect certainty, fall 
into three classes,—the apologetic, the polemical theologi- __ 
cal, and the ascetic. And in point of time also three pe- 
riods can be readily distinguished, the years 202-203 and 
207-208 constituting the divisions. Some of the things he 
wrote have unfortunately disappeared, in particular the . 
De Spectaculis, De Baptismo, and De Virginibus Velandis in 
Greek; his works in Latin on the same subjects have sur- 
vived. 

I. Works dating from before 202-203.—To this class 
the Apologeticus (197) and the two books Ad Nati De 
Spectaculis, De Idololatria, De Cultu Feminarum Libri II, De 
Testimonio Anime (written soon after the Apologeticus), Ad 
Martyres (perhaps the earliest of all), De Baptismo Hereti- 
corum (now lost), De Baptismo, De Penitentia, De Oratione 
(the last three written for catechumens), De Patientia, Ad 
Uxorem Libri ITI., De Prescriptione Hereticorum, and Adv. — 
Marcionem (in its first form). The Apologeticus, which in — 
the 3d century was translated into Greek, is the weig 
work in defence of Christianity of the first two 

alae 


1 Compare also the judgment of Hilary and of 1 
Bocuniondt., 24, ‘ 
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turies. Respecting its relation to the Octavius of Minucius 
Felix much has been written; to the present writer it 
seems unquestionable that Tertullian’s work was the later. 
Of great moment also is the De Prescriptione Hxreticorum, 
in which the jurist is more clearly heard than the Chris- 
tian. The De Spectaculis and De Idololatria show that Ter- 
tullian was already in a certain sense a Montanist before 


he formally went over to that creed; on the other hand, | 


his De Penitentia proves that his earlier views on church 
discipline were much more tolerant than his later. To 
learn something of his Christian temper we must read the 
De Oratione and the De Patientia. The De Baptismo is of 
special interest from the archeological point of view. 

Il. Works written between 202-203 and 207-208.—De Vir- 
ginibus Velandis, De Corona Militis, De Fuga in Persecutione, 
De Exhortatione Castitatis, Scorpiace adv. Gnosticos (?), Adver- 
sus Hermogenem, De Censu Anime adv. Hermogenem (lost), 
Adv. Valentinianos, Adv. Apelleiacos (lost), De Paradiso (lost), 


De Fato (lost), De Anima, De Carne Christi, De Resurrectione | 


Carnis, and De Spe Fidelium (lost), were all written after 
Tertuliian had recognized the prophetic claims of the Mon- 
tanists, but before he had left the church. 

Ill. Works later than 207-208.—To this period belong the 
five books Adv. Marcionem, his main anti-Gnostie work (in 
the third form—the first of the five was written in 207- 
208), Ad Seapulam (a memorial to the governor, written 
soon after 211), De Pallio (possibly this ought to be classed 
among the earliest writings), ddv. Praxean (his principal 
work against the Monarchians), and Adv. Judzos, The 
latest extant works of Tertullian (all after 217) are his 
controversial writings against the laxity of the Catholics, 
full of the bitterest attacks, especially upon Calixtus, the 
bishop of Rome; these are De Monogamia, De Jejunio, De 
| Pudicitia, and De Eestasi Libri VII. (lost). The arguments 
against the genuineness of some of the above writings do 
not seem to the present writer to have weight. It is un- 
certain whether Tertullian was the author of the Actu Per- 
petusz et Felicitatis. 


Literature —A thoroughly adequate edition of the works of 
Tertullian and a full account of his fortunes as a writer are still 
desiderata; the best edition at present is that of Oehler (3 vols, 
To wigee 1853). The editio princeps is by Beatus Rhenanus (Basel, 
1521); others have be tht by Gelenius (1550), Pamelius (1579), 
De Barre ett ltius (1634), Semler (1770-71), Oberthiir 
1780), Leopold (1839 sqg.),and Migne (1844). The Vienna Academy , 
about to publish an edition by Reifferscheid. There are Ger- 
man translations by Besnard (1837) and Kellner (1882), and an 
English translation appears in Clark’s Ante-Nicene Theological 
Library. Separate treatises of Tertullian have often been edited, | 
—the icus by Havercamp (1718), Oehler (1849), and Kayser 
1865) ; the Ad Nationes by Godofredus (1635) ; the De Spectaculis 
Klussmann (1877); the De Testimonio Anime by Lindner (1862) ; 
the De Pailio by Salmasius (1856); other minor writings by Hur- 
ter, ete. The testimonies of the church fathers (the most im- 
portant being those of Cyprian, Eusebius, Jerome, and Vincent 
of Lerins) are partly brought together in the editions. 

The older studies on Tertullian by Le Nourry, Tillemont, Dupin, 
Allix, Cave, Ceillier, Mosheim, Centner, Semler, Noesselt, are to 
some extent reproduced in vol, iii. of Oehler’s edition. Amon 
the more modern contributions to the subject may be mention 
those of Neander (Antignosticus; Geist des ullians, Berlin, 1825), 
Bohringer (Die Kirche Christi in Biographien, vol. ili.,2d ed., 1875), 
Mohler (Patrologie, vol. i., 1840, pp. 701-789), Kaye (ecles. Hist, 

the 2d and 3d Centuries, ilust from the writings of Tertullian, 

ed., 1845), Coenen (Comment, de Tertull., Utrecht, 1825), Hessel- 
berg ( Tertu/lian’s Lehre, pt.i., Dorpat, 1848), Ebert (Gesch. d. Christl, 
Lit., 1874), Freppel (Tertullien, Paris, 1864), Hauck (Tertullian's 
Leben 
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Condamin (De Tertulliano Vexate# Religionis Patrono, Bar-le-Due, 
1877), Werner (Gesch. d. apolog. u, polemisch. Lit., vols. i., ii., 1861-62). 
On his relations to the Greek apologists, see Harnack (Texte u. 
Unters. z. altchrist, Lit.-Gesch., vol. i.); on those to Minucius Felix, 
Ebert (Tert.’s Verhdltniss zu M. Felix, Leipsic, 1868), and a number 
of other discussions by Hartel, Kahn, ete. His relations to Clement 
of Alexanfria have been investigated by Munscher (in Henke’s 
Magazin, vol. vi., 1796), Néldechen (Jahrbb. f. prot. Theol., 1886 ; 
Theol. Stud. u. Krit,, 1886); on his relations to Irenzeus, Hippolytus, 
Melito, and the Gnosties, see Harnack (Zur Quellenkritik der Gesch. 
d, Gnosticismus, Leipsic, 1878), Lipsius (Die Quellen der (iltesten 
Ketzergesch., 1875), Harnack (De Apellis Gnosi Monarchica, Leipsic, 
1874, and Teate wu, Untersuch., vol. i.), Hilgenfeld (Ketzergesch., 1884), 
and Hagemann (Die rém, Kirche, 1864). His relations to the Greek 
element in general are treated of by Caspari in vol. iii. of his 
Quellen zur Gesch. d. Taufsymbols (1875), and those to the New Tes- 
tament and primitive Christianity by Rénsch (Das N. 7. Tert’s, 
1871), Volkmar (in Credner'’s Gesck. d. NTlichen Kanon, 1860), 
Westcott (Hist. of the Canon of the N. T., 5th ed., 1881), Charteris 
(Canonicity, 1880), Overbeck (Die =e ers d, Streits zwischen 
Petrus u. Paulus bei den Kirchenviitern, Basel, 1877), Barth (‘‘Tert.’s 
Auffassung des Ap. Paulus,” ete., in Jahrbb. f. prot. Theol., 
vol. viii.), and Néldechen (‘‘ Ein gefliigeltes Wort bei Tert.,” in 
Zschr. f. wiss. Theol., 1885). 

On Tertullian as a Montanist, see Gottwald (De Montanismo 
Tert., Breslau, 1863) and the accounts of Montanism by Schwegler, 
Baur, Ritschl, Bonwetsch, De Soyres, Salmon, Harnack, and 
others; also Noldechen (‘Die Krisis in Karthag. Schleier- 
streit,” in Ztschr. f. kirchl, Wissensch. u. kirch, Leben, 1886). On 
his relation to the creed and rule of faith consult Harnack (Patr. 
App. Opp., i., 2d ed., ii. Appendix, and Lehrb, d. Dogmengesch., 
vol. i.). His doctrine of the Eucharist has been discussed b 
Dieringer (in Der Katholik for 1864), Leimbach (Beitr. 2. Abend- 
mahlslehre Tert.’s, Gotha, 1874), and in the standard works on the 
history of the doctrine generally, For his doctrine of the resur- 
rection, see Oehninger (ert. u. seine Auferstehungslehre, Augsburg, 
1878) ; for his psychology, see Der Katholik for May, August, and 
September, 1865, Murton (Essai sur Uorigine de ldme @aprés 
Tert., Strasburg, 1866), Burckhardt (Die Seelenlehre des Tert., 
Bautzen, 1857), Stéckl (De Tert, Doctrina Psychol., Miinster, 
1863), and Hauschild (Tert.’s Psychologie, Frank fort-on-Main, 1880). 
On his doctrine of the original state of man, see Wendt (Die 
Lehrs von d. menschl. Volikommenheit, 1882), aud Nbldechen (Zéschr. 
J. wies, Theol., 1885); and on his doctrine of redemption, see 
Bordes (Exposé crit. des opin. de Tert. sur la redemption, Stras- 
burg, 1860), The treatise Adv, Praxean and his anti-Monarchian 
polemic are discussed by Lipsius (Jahrbb. f. deutsch. Theol., 1868) 
and Hagemann (as above), and in the church histories ; his con- 
ception of the sacraments by Leimbach (Theol. Stud. wu. Krit., 
1871). _ His ethical ideas are analyzed by Miinscher (Henke’s 
Magazin, vol. vi., 1796) and Nielsen (Zert.’s Ethik, Copenhagen, 
1879) ; the De Pallio by Kellner (Theol. Quartalschr., 1870), the De 
Patientia by Noldechen (Ztschr. f. kirchl. Wissensch. u. kirch, Leben, 
1885), the Adv, Judwos by Semler, Bonwetsch (as above), and Volk- 
mar (in Credner’s Gesch. d, NTlichen Kanon), the spurious addition — 
to the De Prexscriptione by the authorities already cited for his 
relations to Gnosticism and b be sc (Zur Quellenkritik des Epi- 
anios, 1865), On the poem Adv. Marc., falsely ascribed to Tertul- 
ian, see Hiickstiidt's monograph (Leipsic, 1 me), also the Ztschr. 
f.wiss. Theol., 1876 ; on the poem De Sodoma et de Jona, see Miller 
(Rhein. Mus., xxii.), The passages of archeological importance 
in Tertullian are discussed by Leimbach in Zéschr. f. die hist, Theol., 
1871, and by Néldechen in Ztsehr. f. kirchl. Wissensch. u, kirchl. 
Leben, 1885; see also Morecellus (Africa Christiana, 3 vols., Brescia, 
1816), Minter (Primordia Ecclesizx Africane, Copenhagen, 1829), 
and Gorres (“Das Christenthum u. der Staat z. Zeit des Kaisers 
Septimius Severus,” in Jahrbb. f. prot. Theol., 1878). Some editions 
of individual works of Tertullian, as well as philological investi- 
gations not mentioned in the foregoing list, will be found par- 
ticularized in Mayor's Bibliographical Clue to Latin eres At 
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TERUDANT, or TanupAnt. See Morocco, vol. 
xvi. p 860. 
TERUEL, a province of Spain, forming part of the 


u. Schriften, 1877), Alzog (Patrologie, 3d ed., 1876); see also 
the manuals of church history, history of dogma (e.g., Harnack’s 
Lehrb. d. Dogmengesch.; also Schwane’s, Dorner’s, and others), | 
of Roman Tterature (Teuffel), of Christian philosophy (Ritter, 
Stéckl, Erdmann, Ueberweg). Compare also Deutinger, Geist d. 
Christl. Ueberlieferung, vol. i. 

On the Capoagenat f and genuineness of the works attributed to 
Tertullian, see Mosheim, Semler, Noesselt (De Vera tate et Doc- 
trina Scriptorum Tertulliant, 1768 ; in Oehler’s ed., vol. iii.), Uhlhorn | 

ndamenta Chronologixz Tertull., G6ttingen, 1852), Bonwetsch (Dee 


ancient kingdom of ATABOR is bounded on the N. by 
Zaragoza, on the E. by Tarragona, on the S. by Cas- 
tellon de la Plana and Valencia, on the S. by 
Cuenca, and on the W. by Guadalajara, and has an 
area of 2363 square miles. It is intersected from east 
to west by the mountain chains of Albarracin and 
Gudar, from which several offsets diverge on either 
side. The loftiest summit is the Muela de San Juan 


i Tertullian’s n.d. Zeit ihrer Ab ass., Bonn, 1879), Kellner 
‘Zur Chron, Tert.’s,” in Theol. Quartalschr., 1870-71), Grotemeyer | 
Ueber Tertullian'’s Leben u. Schriften, Kempen, 1863-65), Harnack | 
‘Zur Chronol. d. Sehr. Tert’s,” in ermgt Kirchengesch., 1878), | 
Oldechen (‘Tert.’s Geburtsjahr,” in chr. f. wiss. Theol., | 
1886). On Tertullian as a man, a citizen, and an author, see | 

Ebert (as above), Engelhardt (*‘ Tert.’s schriftstell. Character,” 
in Ztxchr. f. d. hist. Theol., 1852), Ritter (in Braun and Achterfeld’s 
Bonner Zitschrift, Hic. 8), Hildebrand (in Jahn’s Jahrb. 2. Alter- 
nsw sch., 1843), Dieringer (Doctrina Turtulliani de Rep. et de 

et Jur. Civium Christianorum, Bonn, 1850), Nérdechen (*' Tert. 

A Mensch u. als Birger,” in Hist. Ztschr., 1885), Schmidt (De 
_ Latinitate Tert., Erlangen, 1870-72), Klussmann, (Curarum ll. 
., li, Halle, 1881), Hauschild (Die Grundsdtze u._ Mittel 
Wortbildung bei Tert., Leipsic, 1881), and Langen (De Usu 
ape Ep 1869), On sh ema as a 


k, 1768), Ru- 
Tertullian as an apol- 


(in 1877 was 249,000. 


(5280 feet), which is covered with snow for a great 
art of the year. hese sierras give rise to several 
arge rivers, the principal being the Tagus, the Gua- 
dalaviar, the Jiloca, and the Guadalope. Notwith- 
standing the fertile character of the plains and an 
abundance of mineral wealth, the trade of the province 
is unimportant, and civilization in a backward state 
owing to the lack of means of transport, the want of 
enterprise, and imperfect communication with the 
outer world. The chief products are corn, wine 
oil, cheese, fruits, timber, flax, hemp, silk, wool, an 
saffron, together with cattle, sheep, and swine; while 
in the busier centres some slight manufacture of 
coarse cloth, paper, leather, soap, pottery, and esparto 
oods is carried on. The population of the province 
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TERUEL, the capital and most important town of 
the above province, is situated on the left bank of 
the Guadalayiar, 142 miles east of Madrid, and on 
the high road from Calatayud to Valencia. It is an 
ancient walled city, fast falling into deé¢ay, with 
narrow gloomy streets and crumbling medizeval houses. 
Some of the numerous churches are worth seeing, 
with their paintings by the rarely known 17th-century 
artist Antonio Visquert, as is also the great aqueduct 
of 140 arches, raised 1555-60 by Pierre Bedel, a French 
architect. In the cloisters of San Pedro lie the re- 
mains of the celebrated ‘‘ lovers of Teruel,” Juan de 
Marcilla and Isabella de Segura, whose pathetic 
story has formed the subject of numerous dramas and 
poems by Perez de Montalvan, Yaque de Salas, Hart- 
zenbusch, and others. The cathedral is Churri- 

ueresque. ‘Teruel was raised to the dignity of a see 
in 1577, the bishop being suffragan of Zaragoza. The 
population of the city in 1877 was 9482. 

TESCHEN (Polish Cieszyn), the chief town of a 
duchy in Austrian Silesia, is situated on the Olsa, a 
tributary of the Oder, 34 miles southeast of Troppau. 
It combines both Polish and German peculiarities in 
the style of its buildings, and contains five churches, 
the most interesting of which are the parish church, 
which formerly belonged to a Dominican monastery, 
and the Gnadenkirche, one of the Protestant churches 
built in terms of the treaty of Altranstiidt in 1706. 
The only relic of the ancient castle is a square tower, 
dating from the 12th century. The manufacturing in- 
dustry of the town is slight, and, since the construction 
of the railway via Oderberg, Teschen has lost much of 
the trade formerly commanded by its position near 
the borders of Silesia, Hungary, Moravia, and Galicia. 
A flax dressing and spinning factory, a large brewery, 
and several furniture factories are the chief industrial 
establishments in the town. The population in 1880 
was 13,004. 


It was at Teschen that Maria Theresa and Joseph II. 
signed the peace which put an end to the war of Bavarian 
succession in 1779. The duchy of Teschen was formerly a 
more or less direct apanage of the Bohemian crown. For 
some time it bore the name of Saxe-Teschen (Sachsen-Tes- 
chen), owing to the fact that Prince Albert of Saxony, who 
married an archduchess of Austria, received it as part of 
his wife’s dowry. Prince Albert bequeathed it in 1822 to 
be emperor of Austria who bestowed it on the archduke 

ert. 


TESSIN. See Tictno.: 

TEST ACTS. The principle that none but persons 
professing the established religion were eligible for 
eg employment was adopted by the legislatures of 

oth England and Scotland soon after the Reforma- 
tion. In England the Acts of Supremacy and Uni- 
formity and the severe penalties denounced against 
recusants, whether Roman Catholic or Nonconformist, 
were affirmations of this principle. The Act of 7 Jac. 
Titer? efor that all such as were naturalized or 
restored in blood should receive the sacrament of the 
Lord’s Supper. It was not, however, until the reign 
of Charles IT. that actual receiving of the communion 
of the Church of England was made a condition pre- 
cedent to the holding of public offices. The earliest 
imposition of this test was by the Corporation Act of 
1661 (13 Car. II. st. 2. ¢. 1), enacting that, besides 
taking the oath of allegiance and supremacy and sub- 
seribing a declaration against the Solemn League and 
Covenant, all members of corporations were within 
one year after election to receive the sacrament of the 
Lord’s aie according to the rites of the Church 
of England. This Act was followed by the Test Act 
of 1672 (25 Car. II. ¢. 2). The immediate cause of 
the Test Act (the full title of which is ‘‘ An Act for 
preventing dangers which may happen from popish 
recusants ’’) was the king’s declaration of indulgence, 
dispensing with laws inflicting disabilities on Noncon- 
formists. This Act enforced upon all persons filling 
any office, civil or military, the obligation of taking 
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| the oaths of supremacy and allegiance and subseribin 
a declaration against transubstantiation, and also of 
| receiving the sacrament within three months after ad- 
mittance to office. _ The Act did not extend to peers ; 
but in 1678 30 Car. IT. st. 2 enacted that all peers and 
members of the House of Commons should make a 
declaration against transubstantiation, invocation of 
saints, and the sacrifice of the mass,—a special excep- 
tion being made in favor of the duke of York. The 
provisions of the Test Act were violated by both 
Charles IL. and James IT. on the ground of the dispens- 
ing power claimed by the Stuart kings. In a well- 
known case of Godden v. Hales (11 State Trials, 1166), 
an action for penalties under the Test Act brought 
against an officer in the army, the judges decided in 
‘favor of the dispensing power,—a power finally 
‘abolished by the Billof Rights. After a considerable 
number of amendments and partial repeals by the 
legislature of the Acts of 1661, 1672, and 1678, and 
of Acts of indemnity to protect persons under certain 
circumstances from penalties incurred under the Test 
Act the necessity of receiving the sacrament as a 
qualification for office was abolished by 9 Geo. IV. e. 
17, and all Acts requiring the taking of oaths and 
declarations against transubstantiation, ete., were re- 

ealed by the Roman Catholic Relief Act of 1829 (10 

eo. IV. ¢. 7). This general repeal has been followed 
by the special repeal of the Corporation Act by the 
Promissory Oaths Act, 1871 (34 and 35 Vict. e. 48), 
of the Test Act by the Statute Law Revision Act, 
1863, and of the Act of 1678 by 29 and 30 Vict. ¢. 19. 
Religious tests remained in the English universities 
until 1871. To be a member of the Church of England 
was a necessary condition precedent for holding most 
university or college offices by the Act of Uniformit 
of 1662, and such offices were not affected by the Tol- 
eration Act of 1689 and the Roman Catholic Relief 
Act of 1829. In 1871 the University Tests Act abolished 
subscriptions to the articles of the Church of England, 
all declarations and oaths respecting religious belief, 
and all compulsory attendance at public worship in the 
universities of Oxford, Cambridge, and Durham. 
There is an exception confining to persons in holy 
orders of the Church of England degrees in divinit; 
and positions restricted to persons in “oe orders, suc 
as divinity and Hebrew professorships. 


Scotland.—A religious test was imposed immediately 
after the Reformation. By 1567, c.9, no one was appointed 
to a public office or to be a notary who did not profess the 
Reformed religion, The Scotch Test Act was 1681, ¢. 6, re- 
scinded by 1690, c. 7. Renunciation of popery was to be made 
by persons employed in education (1700, c. 3). A motion to 
add, after the 18th article of union, an exemption of Scots- 
men from the sacramental test in the United Kingdom 
was negatived by the Scottish parliament. A similar fate 
awaited a proposal that while a sacramental test was in 
force in England all persons in public office in Scotland 
should subscribe their adhesion to the Presbyterian Church 
government. By 1707, c. 6, all professors, principals, se eg 
masters, or others bearing office in any university, college, 
or school in Scotland were to profess and subscribe to the 
Confession of Faith. All persons were to be free of any 
oath or test contrary to or inconsistent with the Protes- 
tant religion and Presbyterian Church government. The 
reception of the communion was never a part of the test 


in Seotland as in England and Ireland, The mot 8 
for subscription to the Confession of Faith by persons hold- 
ing a university office (other than that of princi or 
fessor of theology) was removed by 16 and 17 Vict. e. 89. 
The Act provides that in place of subseription every ; 
son appointed to a university office is to subscribe to a 
declaration according to the form in the Act, promising not 
to teach any opinions opposed to the divine authority of 
Scripture or to the Confession of Faith, and todo pene 
the prejudice of the Church of Scotland or its I 
and privileges. ; 
Treland.—An oath of allegiance was required by the Irish 
Act of Supremacy (2 Eliz, ¢.1). The English Actof 
and M. ¢c. 2 substituted other oaths and enforced in. 
from peers, members of ,the House of Common: 
barristers, attorneys, and others a declaration 
substantiation, invocation of the Virgin Mary an 
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and the sacrifice of the mass. By the Irish Act of 2 Anne 


¢.6 every person admitted to any office, civil or military, 
was to take and subscribe the oaths of allegiance, supremacy, 
and abjuration, to subscribe the declaration against transub- 
stantiation, etc., and to receive the Lord’s Supper according 
to the usage of the Church of Ireland. English legislation 
on the subject of oaths and declarations was adopted in 
Ireland by Yelverton’s Act, 21 and 22 Geo. III. ¢. 48, 2 3 
(Ir.). These provisions were all repealed by the Prom- 
issory Oaths Act, 1871. The Roman Catholic Relief Act 
of 1793 (33 Geo. IIL. c¢. 21, Ir.) excepted Trinity College, 
Dublin, from its provisions, and tests existed in Dublin uni- 
versity until 1873. They were abolished as far as regarded 
certain scientific professorships in 1867 by 30 Vict. c. 9, and 
were finally abolished for the whole university by the Uni- 
versity of Dublin Tests Act, 1873, except as to professors of 
and lecturers in divinity. 

United States.—By art. 6 of the constitution, “no religious 
test shall ever be required as a qualification to any oflice or 

ublic trust under the United States.” A similar provision 
generally included in the State constitutions.! 

TESTAMENT. See WILL. 

TESTIMONY. See Evipence. 

TETANUS (from Gr. reivo, I stretch), a disorder 
of the nervous system, consisting in an increased re- 
flex excitability of the spinal cord and manifesting it- 
self by painful tonicspasm of the voluntary muscles 
throughout the body. The disease shows itself under 
various conditions. It occasionally occurs, particularly 
in tropical countries, without apparent cause, and has 
thus been known to affect numbers of persons simulta- 
neously (idiopathic tetanus). It is sometimes observed 
in new-born children (trismus neonatorum) and in 
parturient women (puerperal tetanus). But by far the 
greater number of cases occur in connection with a 
wound or other injury, more especially in the extremi- 
ties, probably implicating some of the peripheral 
nerves. Certain forms of injury, as punctured, lacer- 

, and gunshot wounds, are more liable to be 
followed by tetanus than others. In many cases the 
liability bears no proportion to the extent of the wound. 
Exposure to cold after injury is an important excitin 
cause. The symptoms of tetanus in its most usua 
forms generally appear during the healing process of a 
wound, but occasionally they arise after cicatrization is 
completed. Sometimes they are preceded by appear- 
ances of irritation in the wound or its neighborhood, 
but this is exceptional. The earliest indications of the 
disease usually show themselves, no matter where the 
wound is situated, by stiffness about the muscles of the 
jaw, causing difficulty in opening the mouth, which 
soon increases to lockjaw or trismus. This is accom- 

anied by spasm in neighboring muscles, and the drawn 

eatures and exposed teeth give to the countenance the 
peculiar expression known as risus sardonicus. The 
rigidity extends to the muscles of the neck, back, chest, 
abdomen, and extremities, and the body frequently 
assumes a bent attitude, either backward (opisthotonos), 
forward (emprosthotonos), or laterally (plewrosthotonos). 
This general muscular rigidity, which at first is not 
constant but occasionally undergoes relaxation, is ac- 
companied by frequently recurring convulsive seizures, 
which are readily excited by the slightest irritation, 
such as from a draught of cool air, a bright. light, the 


closing of a door, ete. In such attacks there is great 
suffering and the expression of the face is indicative of 


agony; and the function of respiration may be seri- 
ously involved and asphyxia threaten or actually take 

ace. The temperature of the body sometimes rises 
toa high degree. The attack is usually acute and 
after a few days either passes off or, as is more fre- 
nent, terminates fatally, either by asphyxia from 
tonic spasm of the respiratory muscles or from ex- 
hausti uent on the violence of the symptoms 
gether with the absence of sleep. Throughout the 
le course of the disease the mind is clear. In 
athie tetanus the symptoms are less severe, the 


h State in the Union has supreme control over and some 
religious tests. The subject hasbeen examined by Dr. 
: and State in the United States (Putnam, N. Y., 
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| course more chronie, and recoveries more common than 

in those which depend upon a wound or injury. The 
| 2 ins form, with symptoms which differ in no 
way from those described, is rare and occurs either 
after parturition or after abortion. Tetanus in new- 
born children, also a rare form, usually shows itself a 
day or two after birth by obvious difficulty in the acts 
of sucking and swallowing; by the supervention of 
trismus, together with tonic contraction of the muscles 
of the limbs and body, sometimes accompanied by con- 
vulsive seizures; and by a peculiar low whining ery, 
seldom absent and very characteristic. Various opin- 
ions have been held as to the cause of this form of 
tetanus, some referring it to the wound produced by 
severance of the umbilical cord, others to pressure 
upon the bones of the head in parturition, ete. It has 
not yet been satisfactorily explained. Although some- 
times recovered from, it is usually fatal. 

The symptoms of poisoning by strychnine bear a 
strong resemblance to those of tetanus. They are, 
however, more acute and develop in connection with 
something which has been taken; further, the absence 
of a wound and the fact that the spasm affects the 
muscles of tle extremities first, and not those of the 
jaws, as in tetanus, serve to establish the diagnosis. 
ff Hypropnosia (q.v.), which in certain of its symp- 
toms resembles tetanus, the absence of trismus, the 
dread of water, and the violent spasms on attempting 
to drink, together with the history of the case, readily 
enable a distinction to be made. Various other forms” 
of nervous disease accompanied by tetanic symptoms, 
such as cerebro-spinal meningitis, hysteria in some 
forms, ete., may be still more clearly distinguished from 
true tetanus. 

The pathology of tetanus is referred to in the article 
PaTuHoLoey (vol. xviii. p. 399). No constant changes 
are observed in the teak after death from tetanus. 
The most common are great dilatation of the blood- 
vessels of the spinal cord and sometimes evidence of 
inflammatory action, but these are probably the effects 
of the symptoms rather than their cause. 

For the treatment of tetanus many remedies have 
been employed. Where a source of irritation in or 
about a wound can be made out, it ought to be dealt 
with by the surgeon. Of medicinal agents those which 
diminish the reflex excitability of the spinal cord and 
relax the spasm are to be recommended. But it is 
not safe to employ all substances which produce these 
effects. Thus tobacco and its active principle nicotine 
act powerfully in this way, but they are attended with 
danger from their poisonous properties, and the same 
may be said of curari, conium, calabar bean, ete., all 
of which have been used in tetanus. Opium carefully 
administered sometimes produces a markedly beneficial 
effect, as does also Indian hemp. Chloroform or ether 
inhalation greatly mitigates the severity of the spasm. 
Chloral hydrate and bromide of potassium or ammo- 
nium are among the most useful agents which can be 
employed, and they may be given separately or, still 
better, in combination. Asadjuvants, the warm bath, 
the absence of all noise and excitement, and the main- 
tenance of the strength by appropriate nutriment 
should not be me pe : 

TETRARCH (rerpapync), the ruler of a tetrarch 
(rerpapyia), that is, in the original sense of the word, 
of one quarter of a region. The title of tetrarch is 
familiar from the New Testament as borne by certain 
princes of the petty dynasties which the Romans 
allowed to exercise a dependent sovereignty within the 
province of Syria. In this application it has lost its 
original ee sense, and means only the ruler of part of 
a divided kingdom, or of a region too narrow to support 
a higher title. After the death of Herod the t 
(4 B.c.) his realm was shared among his three sons; 
the chief part, including Judaea, Samaria, and Idumea, 
fell to Archelaus (Matt. ii. 22), with the title of eth- 
narch; Philip received the northeast of the realm, 
and was called tetrarch; and Galilee was given to 
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Herod Antipas, who bore the same title (Luke iii. 1). 
These three sovereignties were reunited under Herod 
Agrippa from 41 to 44 A.p. Another tetrarchy is 
mentioned in Luke iii. 1, viz., that of Lysanias in the 
little district of Abilene, near Damascus, in the valley 
of the Barada. An inscription of this Lysanias is 
givenin (. I. Gr., 4521. 
See Renan, Mém del Acad., xxvi. 2 (1870), p. 49 sq. 


TETUAN (Tettéwin), a town of Morocco, about 23 
miles south-southwest from Ceuta and 44 southeast 
from Tangiers, is picturesquely situated about 9 miles 
inland on the steep slope of a hill, behind which rise 
the bold Rif Mountains. It is surrounded by walls 
flanked with towers, and has on the summit of the 
hill a castle which is the residence of the governor. 
The streets are narrow, unpaved, and dirty, and with 
few exceptions the houses are poor. Some of the 
numerous mosques, however, are handsome. The 
principal manufactures are gun-barrels, coarse woollen 
cloths, and woollen and silk sashes. The harbor of 
Tetuan, at the mouth of the Martil, allows only small 
vessels to cross the bar, and the roadstead is much 
exposed to the east. There is some export trade in 
cattle, grain, fruit, leather, and wool, principally to 
Gibraltar. The population of Tetuan is estimated at 
about 20,000 (5000 Jews). 


Tetuan is said to have been founded in 1492 by refugees 
from Granada. It was taken by storm on 4th Feb- 
ruary, 1860, by the Spaniards under O’Donnell, but restored 
to Morocco when peace was concluded. 


TEUTONES, or Trurontr, a powerful German 
tribe, first appearing in history along with the Crupri 
(q.v.). They are again mentioned at a later period by 
Pliny (#N., xxxvii, 11) and others as inhabiting a 
district in the northwest of Germany to the north of 
the Elbe. The name of Teutones was never employed 
either by the Germans themselves or by the Romans 
as a general name for the whole German nation. 

TEUTONIC LANGUAGES. See Germany (vol. 
x. p 461 sg.); also EN@tisH LANGUAGE (vol. viil. p. 
350), Gorus (vol. x. p. 757 sq.), SCANDINAVIAN 
LANGUAGES (vol. xxi. p. 381 sq.), FRIstANS (vol. ix. 
p. 692), and HoLLANp (vol. xii. p. 87 sq.). 

TEUTONIC ORDER, Tue, or TEuvrontc Kniaurs 
or Sr. Mary’s Hosprrau at JERUSALEM (Deutscher 
Orden, Deutsche Ritter, Orden der Ritter des Hospi- 
tales St. Marien zu Jerusalem), is one of the three 
great military and religious orders to which the 
crusades gave birth. Its name is derived from a Ger- 
man hospital founded at Jerusalem in 1128, which 
disappeared on the capture of the Holy City by the 
Saracens in 1187. The pity excited in the minds of 
some German merchants by the sufferings of the 
Christian soldiers at the siege of Acre in 1190 induced 
them to revive the work of this society under a some- 
what different form ; and eight or nine years later the 
society, as thus resuscitated, was converted into a 
military order. Like the two other military orders, 
the Teutonic order adopted the Augustinian rule of 
life; and, in addition to the ordinary monastic vows, 
the members laid upon themselves the special obliga- 
tions of tending sick and wounded pilgrims and of 
fighting the pagans. Frederick, duke of Swabia, took 
the young order under his protection, and it soon 
received charters from the pope and emperor, entitling 
it to the same privileges as the Templars and Knights 
of St. John. Whatever was the case at first, the 
members of the order were ultimately required to be 
Germans of honorable birth. Priest brothers were 
introduced about 1220, and afterwards half-brothers, 
like the fréres servants d’armes of the other orders, 
who did not require to be of noble birth, and might, 
to some extent, continue their ordinary secular oceu- 
pations. The distinguishing garb of the order con- 
sisted of a white mantle with a black cross. 

_Almost at once a rich stream of benefactions of all 
kinds began to flow into the coffers of the order, which 
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gradually acquired extensive territories in Palestine 
and also in Germany and other parts of Europe. Its 
first seat was at Acre, and the first grand-master was a 
Rhenish knight named Hermann Walpot of Bassen- 
heim. The order rose to great power and influence 
under Herman yon SALZA (g.v.), who held the office 
of grand-master from about 1210 to 1239, and enjoyed 
the fullest confidence of both emperor and pope. He 
was also keen enough to see the hopelessness of the 
attempt to expel the Mohammedans from the Holy 
Land, and eagerly hailed the opportunity of trans- 
ferring the activity of the order to another sphere 
which was afforded by the invitation to undertake a 
crusade against the heathen Prussians. The success- 
ful progress of this crusade, the aggrandizement 
thereby accruing to the order, and its subsequent 
decline have already been narrated in the article 
PrusstA (vol. xx. p. 10). Soon after the beginnin 

of the struggle, in 1237, the Teutonie order Bache 


| the order of the Brothers of the Sword, a union which 


brought Courland, Semgallen, and Livonia to swell its 
territories. In 1291, when Acre, the last stronghold 
of the Franks in Palestine, fell, the order removed its 
headquarters to Venice; but, when its centre of 
gravity became so obviously shifted to the extensive 
territories won from the Prussians, the seat of govern- 
ment was transferred (1309) to MARTENBURG (q.v.) on 
the Vistula, where a splendid castle was erected for the 
grand-masters. The grand-mastership of Weinrich 
von Kniprode (1351-82) is the most prosperous period 
in the history of the order. Its territorial possessions 
far exceeded those attained by either of the rival 
orders, stretching from the Oder on the west to the 
Gulf of Finland on the east, and containing a popula- 
tion of two to three million souls. Its government at 
first was excellent, and for a time it may be said to 
have played the leading réle in the political history of 
northern Europe. Wherever the order spread, Chris- 
tianity and German national life were introduced. Its 
revenues were very large, and its ranks were kept full 
by hosts of aspirants to a share in its pious and Jucra- 
tive crusades, 

So long as the order maintained its own high 
standard all went well with it. But its internal decay 
was synchronous with external events that would alone 
have _been extremely perilous. The union of Poland 
and Lithuania in 1386 raised upa jealous neighbor, 
whose power it was wellnigh impossible in the long 
run to resist, while the nominal conyersion of the 
latter to Christianity struck at the root of the order’s 
prosperity by depriving it of its mission. When there 
were no more heathens within reach to convert and 
despoil, the chief attraction to outsiders to join its 
ranks disappeared. After the conversion of ia 
into a secular duchy the Teutonic order still continued 
to exist as an ecclesiastical organization, possessing 
eleven bailiwicks in different parts of Europe, with a 
total area of 850 square miles and 88,000 i abitants. 
The headquarters were fixed at Mergentheim in 
Swabia. Its political importance was of course now a 
thing of the past, and the scattered position of the 
bailiwicks only emphasized its weakness. In 1801 the 
bailiwicks to the west of the Rhine were absorbed b 
France, and in 1809 the order was entirely praised 
by Napoleon, its lands going to the secular prineipali- 
ties within which they lay. In 1840 the order was 
resuscitated in Austria, where it now exists as a semi- 
religious knighthood, presided over by a royal irch- 
duke. Of late it has been doing something towards — 
justifying its existence and connectin itself with its 
past history by engaging in the ambulance service in 
time of war. The bailiwick of Utrecht, which s 
vived the decree of Napoleon, also still exists, b 
Dutch representatives of the order have hb 
estants. The jewel of the order consists of a 
white cross, surmounted by a helmet with thr 
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TEW KESBURY—TEXAS. 


The complete organization of the Teutonic order in- 
cluded a grand-master (hochmeister), provincial masters 
(landmeister) for the greater provinces, and commanders 
(komtiiren) for the smaller districts and castles, The power 
of these officers was not, however, absolute. The grand- 
master co-operated with a chapter consisting of the provin- 
cial masters and five other important functionaries, while 
the provincial masters in turn had to consult with the 
council formed by the knight commanders. The privileges 
enjoyed by the order in its palmy days were of the most 
extensive nature, and its relations to both church and state 
were often of a most exceptional nature, 

See Voigt, Gesch. d. Deutschen Ritterordens (1857-59) ; Lohmeyer, 
Gesch. v. Ost-u. West-Preussen (vol. i., Gotha, 1881); and E. Strehlke, 
Tabulx Ordinis Theutonici (Berlin, 1869). 

TEWKESBURY, an ancient borough and market- 
town of Gloucestershire, England, is situated in a fine 

astoral valley at the junction of the Severn and the 

pper Avon, and on the Midland and Great Western 
Railways, 15 miles south of Worcester, and 126 north- 
west of London. It has three principal streets, which 
are regularly built and well paved. The Severn is 
crossed by an iron bridge witha flattened arch of 170 feet 
span, erected by Telford in 1826. Of the great Bene- 

ctine abbey, one of the richest foundationsin England, 
refounded and enlarged by Sir Robert Fitz-Hamon in 
the 12th century on the site of the ancient hermitage 
and Saxon monastery, there only remain the gate and 
part of the cloisters. The abbey church, consecrated 
in 1125, isa magnificent specimen of Karly Norman. 
This elaborate cruciform building consists of nave and 
side aisles, with transepts united by a grand central 
tower richly areaded. The choir terminates in an apse 
and is surrounded by an ambulatory. One of the 
most remarkable features of the building is the unique 
western front, the central part of which is occupied by 
one yast arch extending from the ground to the roof. 
Originally it was filled in with Norman windows, but 
these wtre removed in the 14th century, when the 
whole building underwent restoration in the Middle 
Decorated style, of which it is one of the finest exist- 
examples. he nave was refilled by tracery 
windows, and stone groining was substituted for the 
carved wooden ceiling, a like transformation taking 
place in the transepts. The old Norman columns in the 
choir still exist ; but above them rises a grand super- 
structure of Decorated work. The elegant clerestory 
windows are of the 14th century, with stained glass 
of the same date. The ambulatory was rebuilt some 
distance farther out, and from it projected a beautiful 
series of chapels. The elaborate tombs include those 
of Sir Robert Fitz-Hamon, the 
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_ prior of Canterbury, Sir Guy de Brien, and the vault 


_ and his wife Isabella. 


of George duke of Clarence (murdered in the Tower) 
Edward, prince of Wales, slain 


_ after the battle of Tewkesbury ( 1471) by the Yorkists, 


is also buried in the church,' which has undergone an 
extensive process of restoration under the direction 
of Sir Gilbert Scott. In the High Street there are 
several ancient timbered and gabled houses. Remains 
of an ancient wall have been discovered adjoining the 
town. ‘The principal modern buildings are the town- 
hall, the philharmonie hall, and the corn exchange. 
There is afree grammar-school and a number of chari- 
ties including the dispensary, the rural hospital, and 
Queen Mary's, Barnes’s, Richardson’s, and Russell's 
almshouses. Formerly Tewkesbury had a woollen trade 


efly dependent on its agricultural trade. The popu- 
on of the municipal borough (area, 2619 acres) in 
1871 was 5409, and in 1881, 5100. 


_ The town is supposed to derive its name from Theoe, a 
Saxon monk, who founded a hermitage here in the end of 
1e 7th century, which was changed into a monastery by 

duke of Mercia in 715, and rebuilt by Sir Robert Fitz- 

in 1102. On the death of Fitz-Hamon in 1147 the 
passed to the De Clares, who became merged in the 
isers, they in turn in the Beauchamps, and the Bean- 


ab of this Edward cannot be indentified.—Am. Ep.] 


and an important mustard manufacture, but it is now | 
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champs in the Nevilles. At Tewkesbury took place, 4th 
May, 1471, the battle between the Yorkists and Lancastrians 
which placed the crown on the head of Edward IV. During 
the Civil War the town was occupied by the Parliamenta- 
rians, who were driven out by the Royalists; but it was 
surprised and captured by the former in 1644, after which 
it remained in their possession, Tewkesbury was first in- 
corporated by Elizabeth in 1574, and when James I. sold the 
manor to the corporation in 1609, he granted it a new char- 
ter with extended privileges. This being lost during the 
Civil War, a new charter was granted by Charles II. Be- 
tween 1692 and 1698 the town was without a corporation, 
but a new charter was granted by William III., which 
remained the governing charter until the passing of the 
Municipal Act. Until 1867 Tewkesbury returned two 
members to the House of Commons; from 1867 to 1885 it 
returned one; and in 1885 it became merged in the north 
or Tewkesbury division of Gloucestershire. 

The Annales de Theokesberia (1066-1263) are published in Annales 
Monastict edited by H. R. Luard, 1864. 


TEXAS, the largest in area and the eleventh in 
population of the United States of Amer- 
ica, is bounded by the Gulf of Mexico on 
the S.E., by Louisiana and Arkansas on 
the E., by Arkansas and the Indian Territory on the 
N., the latter extending north of its north- 
ern prolongation (the Panhandle), by New 
Mexico on the W. and N. of its western 
prolongation (the trans-Pecos region), and by Mexico 
on the S.W. Its area in 1880 was 262,290 square 
miles, or one-eleventh (nearly 9 per cent.) of the entire 
area of the United States. The extreme length is 740 
miles, the breadth 825, and the coast line 400 miles. 
The boundaries, as recognized by the United States 
Government,” are the Gulf of Mexico from the Rie 
Grande to the Sabine river, the Sabine river to 32° N. 
lat., thence the meridian of 94° 10’ to the Red river 
of Louisiana, thence following that river west to its 
intersection with the 100th meridian, thence north to 
lat. 36° 30’, thence west to 103° W. long., thence south 
to lat. 32°, thence west to its intersection with the Rio 
Grande, which river constitutes the southwestern 
border of the State to the Gulf of Mexico. 


The surface features are exceedingly varied, the prevail- 
ing elements being steppes or treeless plains in 


Plate III. 


Boun- 
daries. 


the northwest, mountains west of the Pecos bat asin 
river, forests in the east, marshes adjacent to nd divi, 
the coasts, low prairies in the southeast, and a sions. 


combination of prairies and broken hills, inter- 

spersed with forest growth and thickets of tall shrubs 
(chaparral), in the centre. These regions are classified as 
follows (see map below). (1) The coast plain is the direct 
geographical and geological continuation of the other States 
which border on the Gulf of Mexico. It includes all the 
country east of a line concentric with the coast, drawn from 
Texarkana in the northeast corner of the State to near La- 
redoon the Rio Grande. The general direction of its slope, 
in common with that of the rest of the State, is from north- 
west to southeast. Its altitude ranges up to 500 feet. The 
immediate coast strip is newly made marsh-land; west of 
this and north of the Colorado river are forests; and to the 
south of it the country is mostly a plain. (2) The black 
prairie region succeeds the coast plain on the west. Its 
western border is sharply defined from the Red river to the 
Rio Grande, begining at Denison, passing through or near 
the cities of Sherman, Dallas, Waco, Austin, and San Anto- 
nio, and then deflected westward toeEagle Pass. It is a 
gently undulating prairie, covered with a rich black soil, 
and varies in altitude from 300 to 700feet. (3) The central 
region extends from the black prairie region on the east to 
the eastern escarpment of the great plains on the north- 
west and the trans-Pecos mountains on the southwest. 
This is the only region of Texas which is not the direct 
continuation of the physical features of some adjoinin 
political division. A great variety of conditions is ra ate 
within its bounds. In its northeastern part are two long 
belts of stunted forests (the Cross Timbers), extending 
from the Red river to the Brazos, and separated by a prairie 
50 miles in width. This is the most fertile portion of the 
entire region. West of this sub-region and north of the 


2The State does not recognize the South Fork of the Red 
river asthe northern boundary, but insists upon the North Fork ; 


(100 miles east of the true meridian) as the eastern bo: 
e Panhandle. p 


ma 
of 


- 


it also claims the 100th meridian as laid down upon Mellish’'s 
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Colorado is a broken, arid country (the Coal-measures), 
having a sandy, pebbly soil, covered with a scattered 
growth of vegetation. West of this, between the 100th 
meridian and the escarpment of the plains, is the gypsum 
country, consisting of the so-called “ red-beds ” of the west- 
ern United States, accompanied by massive deposits of 
gypsum and other salts. This country is much sculptured 
by erosion, and in places resembles the “bad lands” of the 
upper Missouri country. Thereare also extensive intervals 
of prairie here. Near the centre, in the counties of San 
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Saba, Mason, and Llano, is a rough, semi-mountainous area 
of older formations. The southern half of the central 
region isa broken country of white limestone formation, 
semi-tropical in climate, and covered with scraggy 
vegetation, its physical features graduating into 
those of northern Mexico. The southwestern part 
is a rolling plain, entirely destitute of streams. 
Throughout the region, at intervals of many miles, 
low, truncated hills (buttes) occur, representing the 
remains of limestone formations now being rapidly 
eroded. The region, as a whole, is poorly watered. 
It is best adapted for cattle and sheep raising, and 
is the chief locality of those industries in Texas. 
The altitude varies from 700 to 2500 feet. (4) The 
plains region is the portion of the State west of the 
101st meridian and north of the thirty-second par- 
allel, commonly known as the ‘‘Staked Plain” 
(Llano Estacado). It is the direct southern con- 
tinuation and termination of the great plains of tho 
North American continent which extend along the 
eastern slope of the Rocky Mountains from British 
America to the Rio Pecos. The eastern edge is well 
marked by a steep escarpment, which, in consequence 
of destructive erosion, is constantly receding to the 
westward. The surface is smooth, and utterly devoid 
of forest growth or streams of water. But there are 
many small ponds or lakes, and in the southern part 
these are saline. ,The soil is light, rich, and porous, 
and is covered with a good growth of grass. Until 
a few years ago this region was totally unpeopled, 
but many portions of it are now (1887) used for 
grazing purposes, water being secured by means of 
wells or artificially constructed reservoirs. The alti- 
tude ranges from 2500 to 4000 feet. (5) The trans- 
Pecos or mountainous*region west of the Pecos river 
is composed of numerous mountain peaks and ranges, 
with intervening valleys of many miles in width. It is 
poorly watered, and the population outside the immediate 
Rio Grande valley is very sparse. The general level of the 
country is from 3000 to 5000 feet. 

The rivers are separable into several sub-systems. The 
Rio Grande and the Arkansas, constituting the 
north and south limits of the Texas drainage 
system, with their respective tributaries, the 
Pecos and the Canadian, originate in a limited district of 
northern New Mexico and Colorado, and ultimately reach 
the sea at points a thousand miles apart. The Canadian 
and the Pecos have cut deep cafions through the Llano Esta- 
cado. The former continues eastward through Indian Ter- 
ritory, and the latter southward, joining the Rio Grande 
between 101° and 102° W, long. on the southern border of the 
State. The Rio Grande and the Pecos receive no tributaries 
of importance in Texas, but are constant in their flow. The 
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jnext and most important group comprises the Red, the 
| Brazos, and the Colorado, all of which originate along the 
/ eastern border of the Llano. They traverse similar regions, 
| and haye a general resemblance in character of sediment, 
irregularity of flow, velocity, and topography of drainage 
| basins. Their brackish water is principally derived from 
| the sudden precipitation of rainfall along the gypsiferous 
| escarpments of the Llano. Its volume is ordinarily small, 
the flow often ceasing entirely west of the black prairie 
region. There are periodic freshets, however, which sud- 
denly swell the volume to enormous proportions. These 
freshets, laden with the rich red loam of the plains, usually 
| reach the lower inhabited sections of the State in periods 
of drought, and are termed “red rises.’ Much of this sedi- 
ment is deposited upon the flood plane of the lower valleys, 
and by this process the most valuable sugar and cotton 
lands of the coast plain have been built up. Another im- 
portant group consists of the Sabine, the Trinity, the San 
Marcos, the Guadalupe, and the Nueces, most of which 
have their origin near the western border of the black 
prairie region. These streams have a greater volume and 
are more constant in flow than any others, and are usually 
without deep cafions or wide bottoms. Many of them, espe- 
cially those south of Austin, have their origin from large 
springs situated along the foot of the escarpment line ex- 
tending from Austin southwestward. Another subsidiary 
system of streams originates in the narrow Quaternary 
region along the coast, within the district of the greatest — 
rainfall, These streams are tidal, and sometimes navigable 
towards their mouths. Most of them are locally known as 
bayous. In general, the rivers of Texas are not adapted 
for irrigation or navigation. Neither do they afford much 
available water power north of Austin. 

The entire geologic series, with a few exceptions, is rep- 
resented in Texas. The earlier Paleozoic rocks, 
including the pre-Cambrian (Keweenawian ; A 
in accompanying geological map), the Potsdam. 
(oc), and the Ordovician (oc), up to the Trenton, underlie 
the State, but are only exposed in two limited districts. 
The first of these is in the counties of Mason, Llano, Bur- 
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net, and San Saba in the central region; the other is in the — 
disturbed mountainous portion of the trans-Pecos region. 
The Cambrian was deposited horizontally upon the up- 
turned Keweenawian, and the Ordovician | rest 
conformably upon the Cambrian (Potsdam) ; but there was 
a continental elevation of the whole region, pro! : 
mencing at the close of the Trenton epoch, which continued 
until the beginning of the Coal-measure epoch, for the ~ 
Upper aie Devonian, and sub-Carboniferous are 
and the earlier rocks are disturbed. These earlier Pa 
zoic sediments present no marked stratigraphical o1 
ontological differences from the same formations 
out the continent, and thus show the widely dis 
uniformity of conditions which then existed. At 
mencement of the Carboniferous period, ho 
marked difference of faunal, lithol , and 
cal features began which distin. es the sy 
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deposits of the later formations of the western and eastern | 


portions of the United States. The Texas region has been 
the transition ground, and hence all the geologic deposits, 
beginning with the Carboniferous, have two faces, depend- 
ent upon their geographical position east or west of 100° 
W. long., and representing the sediments either of interior 
continental basins or of the waters of the Atlantic during 
alternating periods of submergence and emergence. The 
Carboniferous rocks, and most of the succeeding forma- 
tions, are exposed in two widely separated portions of the 


State, with entirely different lithological and faunal 
aspects. The mutual relations of these series have never 
beenstraced. The first occurs in the central region between 


97° and 100° W. long., north of the Colorado river, and con- 
sists of clays, sandstones, conglomerates, limestones, and 
coal seams of workable thickness. It is the southwestern 
prolongation and termination of the Coal-measures of the 
eastern United States. These rocks, although in general 
similar to them, differ in some respects from those of the 
same formation further east, and also exhibit a few resem- 
blances to the strictly marine Carboniferous of the Rocky 
Mountain region (K*), To the other series belongs the trans- 
Pecos Carboniferous (kK), Although this is of the same geo- 
logic age as the eastern Coal-measures, it is a purely marine 
deposit of limestones and sandstones, and is barren of vege- 
table remains. It is exposed along the Guadalupe and other 
mountains of the trans-Pecos region, forming the most east- 
ern outcrops of the non-coal-bearing Carboniferous of the 
west. The study of the areal distribution and relation of the 
strata intervening between the Carboniferous and the fully 
identified Cretaceous in Texas has not been begun. The 
Permian, Triassic, and Jurassic, if they exist, have not been 
clearly diagnosed, although these names have been applied 
to the series of rocks west of the central Carboniferous 
region. The thickness of the sediments belonging to these 
undetermined strata is very great. They are mostly un- 
fossiliferous, and the presence of stratified gypsum and 
other salts indicates that they were laid down in an 
interior basin cut off from oceanic waters and were too 
highly concentrated for the existence of molluscan life. 
Certain of these deposits, known as “red beds” or “ Jura- 
Trias” (JT), extend beneath the Llano Estacado, across 
New Mexico, and into Arizona. The Cretaceous is by far the 
most conspicuous and extensive of the geologic formations 
of the State. It once covered the entire territory, but has 
_ been eroded away in many places west of the black prairie 
region, exposing the older formations, and is covered to the 
east of that region by more recent deposits. From the 
fact that the lowest member of the series is found resting 
_ directly upon the pre-Cambrian in Llano county, the Car- 
| boniferous in Lampasas and the counties northward, the 
_ Silurian in the trans-Pecos region, and the Jura-Trias beds 
in the plains region, it is evident that its beginning marked 
a period of continental submergence, and that this sub- 
_ mergence, from the great thickness of pelagic sediments 
in it, was long continued. The lowest member of the 
_ series, the oldest known of the American Cretaceous, is 
_ unknown elsewhere in the United States, and its peculiar 
_ features give individuality to the central region. This 
member (CN), which may be called the Texas group, is the 
equivalent of the Neocomian of Europe, and many of its 
fossils are common to Europe and America. It is not ex- 
posed east of the central region, except (probably) in the 
salines of Louisiana. There was a great elevation of this 
deep-sea formation at its close, as is attested by the shallow 
water sediments of later groups deposited unconformably 
upon it. The Middle (cc, cs!) and the Upper Cretaceous 
(cs* and cs!) are also well exposed. The black prairie 
region is underlain by the middle and upper groups of the 
marine Cretaceous characteristic of the other Gulf States 
and known as the Rotten Limestone (cs!) and Ripley (cs!) 
groups. The Cretaceous groups of the Rocky Mountain 
region extend into Texas, and are exposed in the trans- 
Pecos region and along the lower Rio Grande. The Ter- 
_ tiary formations, so far as recognized, are purely marine, 
and, like the marine Upper Cretaceous of the black prairie 
_ region, are the direct geographical continuation of the 
formations of the other GulfStates. They occupy the coast 
plain, in bands approximately concentric with the shore of 
the Gulf of Mexico, and represent the sediments of its reced- 
¢ waters. The alleged occurrence of the fresh-water 
the Loup river group (Mm), upon the Llano Estacado 
n demonstrated. Quaternary (Q) and other re- 
alluvial deposits occur along the coast and the upper 
es of the three older river systems as far west as the 
n border of the central region. This is attested by the 
eter of the deposits, accompanied by well-authenticated 
s of the elephant and mastodon. These Quaternary 
re mostly the redeposited detritus of the strata of the 
rn escarpment of the Llano Estacado, which is carried 
ie b- 
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down by the “red rises.””’ The surface features of the cen- 
tral region are the result of sub-aerial denudation. The 
black prairie is protected from this destructive erosive pro- 
cess by the tenacious character of its soil; and the coast 
plain is covered by a luxuriant forest growth, and is con- 
stantly extending eastward by the recession of the shore 
line. The final emergence of the State began in Middle 
Cretaceous time, and was connected with the same move- 
ments that brought up the Rocky Mountain system. The 
strata of Texas, except the Paleozoic groups, are soft, and 
yield readily to disintegration. A few eruptive sheets are 
found in the trans-Pecos region and along the lower Rio 
Grande, being remnants of the eastern edge of the great 
eruptive area of the Rocky Mountain region. Granitic 
masses occur, as extrusions from the pre-Cambrian, in the 
central and trans-Pecos Paleozoic deposits. 

The eastern ranges of the Rocky Mountain system are 
deflected towards the Gulf of Mexico after 
passing south of 33° N. lat., and take a south- Mountains. 
easterly course through Texas into Mexico, the 
trend of their axes being generally parallel to the direction 
of the Rio Grande and its principal tributaries. The only 
true mountains in Texas are situated west of the Pecos, 
with the exception of a few foot-hills (/omitas) which re-enter 
the State from Mexico near Eagle Pass and follow the river 
to an undetermined point below Laredo, The principal 
ranges are the Guadalupe, Limpia, Chinali, Los Chisos,Organ, 
and Franklin Mountains. They are composed of older rocks, 
in most places; the later formations have been washed away, 
except where protected by eruptive flows. The most eastern 
and northern of these mountains are usually the highest. 
Guadalupe Peak is 9000 feet; Limpia Peak and the crest of 
the Chinalis, from 3500 to 8000 feet ; Eagle Mountains, 7000 ; 
and the intervening valleys from 3500 to 5000 feet. The 
low buttes of the central region are miscalled mountains 
upon most maps. There are several well-defined escarp- 
ments extending for long distances, approximately north 
and south. The step of the first of these, from Austin to 
Eagle Pass, is from 200 to 500 feet high, and is the result 
of an elevation at the close of the early Cretaceous period. 
Near the 100th meridian another escarpment occurs, and 
along the eastern and southern borders of the Staked Plain 
still another. Thé¢ western part of the coast plain has a 
few low hills. The rest of the State has no notable promi- 
nences. 

The mineral resources of Texas have not been mapped or 
studied, and hence the State ranks last in min- 
eral products. The trans-Pecos region is rich 
in silver and lead ores; but the State owns the 
mineral rights of nearly all the land, and has hitherto de- 
clined to open them to development. Only one mine is work- 
ed here, Silverand gold have also been discovered and mined 
in Llano and Mason counties, but without successful results. 
Gold occurs throughout the marine limestones of the lowest 
(Texas) group of the Cretaceous, but not in suflicient quan- 
tity for profitable extraction. Rich but notabundant copper 
ores occur in the drift of the gypsum country. Iron ore is 
found in the Tertiary of eastern Texas, and is profitably re- 
duced in afew charcoal furnaces by the aid of convict labor. 
At present these are remote from coal and suitable means of 
transportation. Magnetic iron ore occurs in the pre-Cam- 
brian rocks of Mason county, and recent analyses show it to 
be equal in quality to the best Swedish ores. It is in great 
abundance, but remote from means of transportation and 
fuel. Ores of iron (sphero-siderite) occur in the central 
Carboniferous formation, but their commercial value is un- 
known. The non-metals occur in great abundance in 
different portions of the State, including salt, gypsum, 
magnesium sulphate, natural cements, kaolin, and other 
clays. The unutilized beds of massive gypsum are, with 
the exception of those of the Sahara and the Andes, the 
purest and most extensive in the world. Salt is gathered 
from lacustral deposits or mined at El Paso, Colorado City, 
and along the lower Gulf coast for local use. The coals of 
the central Carboniferous area have been worked to some 
extent, but are generally of inferior quality, having from 
50 to 70 per cent. of ash. Very recent discoveries of better 
quality have been reported. Tertiary fibrous lignite, of 
light specific gravity, is found in great abundance all along 
the junction of the coast plain and black prairie regions. 
It is worked toa small extent, but has no commercial value. 
The most important coal area is the semi-bituminous lignite 
belt of the trans-Pecos and lower Rio Grande regions, which 
is the direct geographical continuation of the late Cretaceous 
coals of New Mexico and Colorado. It is worked at Eagle 
Pass and Santa Toma, near Laredo. The beautiful marbles 
and other ornamental stones of the State are untouched, 
with the exception of the Llano county granite. 

The amount and regularity of the rainfall decreases in- 
land, the mean annual varying from 52.3 inches at Galves- 
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ton to 13 at El Paso in the extreme west and 23 at Mo- 
beetie in the extreme north. 


Climate. table gives the mean temperature and rainfall | 
of certain representative localities: 
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The coast plain and the black prairie regions have abun- 
dant rainfall foragricultural purposes. It decreases, however, 
to the west, and varies greatly in different years, sometimes 
being ample ; but in 1885-86 it did not average 10 inches, 
The precipitation is also very sudden, seldom lasting more 
than a few minutes ata time. Only 52 per cent. of the 20 
inches of rainfall in the central region and west of it falls 
in the agricultural season, one-half beitig in summer and 
the remainder in autumn, so that it is equivalent to only 15 
inches in regions where the rainfall occurs in more propi- 
tious seasons. This condition is, however, especially favor- 
able for grazing. There are few statistics of the plains re- 
gion; but the rainfall along its eastern escarpment is slightly 
greater and more regular than that of the central region. 
The temperature varies greatly throughout the State, both 
in extremes and means. Fort Ringgold on the lower Rio 
Grande is the hottest point in the United States, except Key 
West, Fla. Its mean temperature is 73:4° Fahr.; that of El 
Paso is 63°, and of Mobeetie 54.6°. ‘The prevalent winds 
are southerly and southeasterly, and blow constantly across 
the State, without which its summers would be unendurable. 
The Rio Grande valley is not subject to frosts. Snow seldom 
falls south of Galveston and Austin. In the Panhandle the 
winters are severe. 

The arboreal flora of Louisiana and Arkansas extends 
into northeastern Texas, conformable with the 
coast plain, where, immediately south of the 
Colorado river the great pine belt of the 
Atlantic and Gulf coasts terminates. The flora of the great 
plains region, principally consisting of nutritious grasses, 
enters the northwestern portion of the State and extends 
south to the 32d parallel and east to the 101st meridian. The 
peculiar plants of the Rocky Mountain plateaus penetrate 
into the trans-Pecos region, while the north Mexican flora 
is found along the Rio Grande. The central region is a 
transition ground where these floras find representation 
generally in deteriorated and dwarfed species, In the coast 
plain occur the long and short leaf pine, with many species 
of oak and hickory. The black prairie region is destitute 
of trees, except scattered individuals of live oak and the 
mesquite bush (Prosopis glandulosa), The broad river valleys 
of this region, however, are well-timbered with pecan, cy- 
press, cottonwood, and several species of oak, and have a 
vigorous growth of smaller shrubs. West of the black 
prairie region the dwarfed, stunted trees are of little value 
except for fuel. The river valleys have the same character 
of trees as further east, but the rocky highlands are covered 
with scraggy bushes (chaparral) of oak, juniper, and cedar. 
The summits of the Guadalupe and Limpia ranges, in the 
trans-Pecos region, are clothed with forests of the yellow 
(Pinus ponderosa), flexible (P. flexilis), and nut pine (P. edulis), 
all of which attain great size. Many smaller trees grow on 
these mountains. The valleys and several of the ranges in 
the last-named region, however, are destitute of trees. The 
entire Rio Grande valley, from El Paso to Brownsville, 
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| Mexican species. 
| the Mexican, Rocky Mountain, and great plain faunas. 
| Along the valley of the Rio Grande, and extending north- 
| ward in places, the subtropical fauna is Mexican, including 


| jaguar (Felis onca), and ocelot (Felis pardalis). 
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grows many species of cactus and other prickly, coriaceous 
shrubs. The grasses of the State are especially numerous 
in species, and are found most luxuriantly on the prairies 
of the lower coast, the central, and the plains regions. The 
lumber supply of the State comes entirely from the east 
Texas pine forests. The cedar, juniper, and mesquite are 
only utilized for fuel and fencing. 

The black bear ( Ursus americanus), cougar (Felis concolor), 
and lynx (Felis rufa) are common to all parts of 
thé State. The bison, wild horse, prongbuck 
(Antilocapra americana), coyote (Canis latrans), 
gray wolf (C. lupus), eastern prairie dog (Cynomys ludoviei- 
anus), and the lesser Mammalia of the great Rocky Mountain 
plains constitute the fauna of the northwestern part of the 
State, reaching into the western part of the central region. 
Their southern limit is approximately the 31st parallel. 


Fauna. 


| The highest ranges of the trans-Pecos region possess the 


unique avian and mammalian fauna of the Rocky Moun- 
tains, including the black-tailed and the mule deer ( Cari- 
acus macrotis) and Rocky Mountain sheep, with a few 
The lower valleys have a mingling of 


the peccary ( Dicotyles torquatus), armadillo (Dasypus peba), 
Among the 
birds are the scissor-tail (Milvulus forficatus), Mexican eagle 
(Polyborus cheriway), chaparral cock (Geococeyx viaticus), and 
numerous other unique forms. The fauna of the humid 
wooded coast plain is the southwestern continuation and 
termination of that of the South Atlantic and Gulf States, 
with slight variations, and includes the Virginia deer 
(Cariacus leucnrus), raccoon (Procyon lotor), opossum (Didel- 
phys virginiana), alligator, etc. The black prairie region 
limits the last named fauna on the west, except in its 
wooded river bottoms. The central region possesses repre- 
sentatives of the great plains, Rocky Mountain, Mexican, 
and Louisiana faunas, but none of them cross it into other | 
regions. It is a true transitional ground of most of the 
faunas of all temperate North America, east of the Pacific 
slope. 

The total population in 1880 was 1,591,749 (837,840 males 
and 753,909 females), and in 1887 it was esti- 


mated to have risen to 2,415,000, giving 9.2 Popula- 
inhabitants to the square mile, Of the popula- tion. 
tion in 1880 1,477,133 were natives of the United 

States and 114,616 foreign born, There were 393,384 Ne- 


groes, 136 Chinese, 992 Indians, and 43,000 civilized abo- 
rigines (Mexicans). Of the entire population 522,133 
persons were engaged in occupations as follows: In agri- 
culture (including stock-raising), 359,317 (68.8 per cent.) ; 
in law, medicine, and other professions, 97,651 (18.7 per 
cent.); in trade and transportation, 34,909 (6.7 per cent.) ; 
in manufacturing and mining, 30,346 (5.8 per cent.). At 
the same date there were 3153 prisoners, 2276 idiots, 1564 
insane, 533 paupers, 1375 blind, and 771 deaf. 13.9 per cent. 
of the native whites, 24.7 of the foreigners, and 75.4 of the 
Negroes—or 29.7 per cent. of the entire population—were 
unable to read or write. The population of Texas has in- 
creased more rapidly than that of any State in the Union 
except Kansas, The following table shows the increase for 
the past few decades : 
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420 ,891}182, 921 
8 564,700/253,475|... 
1880 1,197, 237/393,484)43,000) 992 
1887, oe | wes “ oul 


The population of the principal cities, according to the U.S. 
census of 1880 and trustworthy estimates in 1886, | 
follows: ; 


Galveston....... 
San Antonio... 
Dallas 


22,248 
20550 
10,358 
16,513 


ws ; 
84 per cent. of the total population of the State is for 
of the central region—the black pri gion (1 
half) being the most densely 


next. Between 1880 and 
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population into the trans-Pecos and plains regions, and 
during the last two years meutioned a decrease in the cen- 
tral region. 


ties of Brazos, Fort Bend, Harrison, Marion, Moore, and 
Washington, where it is of Negro race; in the counties of 
Fayette, Colorado, Guadalupe, Comal, and Gillespie, where 
it is German; and along the Rio Grande, where it is 
Mexican. 

Of the United States Texas now ranks first in the pro- 
duction of cotton and cattle, second in sugar, 
sheep, mules, and horses, eighth in rice and 
pigs. The eastern third of the State, containing 
80 per cent. of the entire population, is agri- 
cultural ; the remainder is pastoral. The chief crops are 
eotton and Indian corn; wheat is grown in the northern 


Agricul- 
ture. 


part of the black prairie and eastern part of the central | 


regions, sugar in the lower bottom lands of the Brazos and 
the Colorado, rice on the coast. The chief vegetable prod- 
ucts for 1880 were—cotton, 805,284 bales; Indian corn, 
29,065,172 bushels ; wheat, 2,567,737 ; oats, 4,893.359; sweet 
potatoes, 1,460,079 ; Irish potatoes, 228,832; barley, 72,786; 
Tye, 25,399; sugar, 4951 hogsheads ; molasses, 810,605 gal- 
lons ; hay, 59,699 tons ; tobacco, 221,283 pounds ; rice, 62,- 
152 pounds; orchard products, to the value of $876,844. 
The total value of these products was $63,076,311. 
1882 the quantity of cotton produced annually has exceeded 
2,000,000 bales, of 500 pounds each. In 1880 there were 
174,184 farms in the State, with an aggregate of 12,650,314 
acres of improved land. The farms are usually of large 
size, and garden, orchard, and dairy products are entirely 
secondary to plantation crops. The southern part of the 
coast plain and the rest of the State west of the black prairie 
region are peculiarly adapted to pastoral pursuits, which 
are entirely separated from agricultural, the cattle and 
sheep being allowed to roam at large, or enclosed in enor- 
mous pastures, where they subsist without other food or 
shelter than nature affords. In 1880 there were in the 
State —4,034,605 cattle, 2,411,633 sheep, 1,950,371 pigs, 805,- 
_ 606 horses, and 132,447 mules and asses. The sheep walks 
are more particularly confined to the southern half of the 
central region, including the lower Rio Grande valley. 


The exports are cotton, wool, and hides, most of which | 


are oe from Galveston or sentoverland by 
rail, he chief imports are manufactured 
articles used in the State, also coal and railway 
material. Apart from a small retail trade along 
the border, there are no exports to the adjoining States. 
The principal seaport and commercial city is Galveston. 
_ The mileage in railways has increased from 1048 in 1872 to 
5974 in 1882, and to 7034 in 1886. 
_ The founders of the State made liberal provision, by 
] grants of land and revenue, for public educa- 
tion, but their intentions have not been carried 
out by subsequent legislation. Texas occupies 
the anomaléus position of having the best 
and the poorest school system in the United 
The public free school system proper consists of 


Com- 
merce. 


Educa- 
~ tion. 


- school fund 
_ States. 


pewo normal schools for the preparation of teachers, and | 


_ numerous district schools, open for four months in the year, 
_In most of the cities the State fund is supplemented by 
local taxation, and excellent schools are maintained. In 


cost of the maintenance of the whole system was $2,362,226. 
There are no schools for secondary education, except the 


_Anstin; it is abundantly endowed with lands, but does 
not receive the full benefit of its revenues. There is also 
State agricultural and mechanical college, but technical 
training is made secondary. 

_ The State government differs somewhat from those of 
the rest of the Union, owing to the fact that it 
has had to adapt itself to the administration of 
the great public domain, by which most of the 
P. public institutions are supported and works 
of internal improvement accomplished, and because much 
of the attention of the Government has been necessarily 
diverted to the protection of its extensive frontier. The 
utive government consists of a governor, comptroller, 
surer, commissioner of the general land office, and 
rintendent of education, elected biennially, with an 
ey-general and a secretary of state, appointed by the 
nor. The judiciary consists of two courts of final 
sal, one for criminal, the other for civil business ; forty 
erant higher courts for the trial of penal offences and 
suits; courts for misdemeanors and minor civil cases 

1 county ; and innumerable justices’ courts for first 
ngs. The legislature consists of 32 senators elected 
years, and 115 members of the house of representa- 
slected for two years. It is restricted by the con- 


The population consists principally of white | 
natives of the southern United States, except in the coun- | 


Since | 


_ 1886 there were 489,795 children within school age, and the | 


t gh schools of a few cities. The State university is at) 
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| stitution to biennial sessions of ninety days each. The 
State is divided into thirteen congressional and forty 
judicial election districts. It is also divided into 2382 
counties, 75 of which have no population, or insufficient 
population to be organized. Each county is divided into 
four commissioners’ precincts and a varying number of 
school, election, and justices’ precincts. The State has 
always maintained a corps of troops, formerly for protection 
against Indians, but now for preserving order in the un- 
organized counties. It has institutions for the blind, deaf 
and dumb, and insane. The prison system is far superior 
to that of the other southern States, but still very imper- 
fect. The bonded debt of the State on Ist January, 1887, 
was $4,237,730, and its taxable wealth $600,000,000. The 
aggregate debt of all the counties and cities was $7,000,000. 
The homestead and exemption laws are unusually liberal 
to the debtor. 

The upper Rio Grande valley was visited in 1580-83 by 
the Spaniards, who established missions among 
| the settled Indians near El Paso and Santa Fé. 
The first white settlement was made by La Salle 
at Lavaca, on the coast, in 1685. The country was inhab- 
ited by Indians of various tribes, both savage and agricul- 
tural, most of whom are now extinct, except the so-called 
“Mexican” population of the Rio Grande. From 1583 to 
1794 many missions were established by Roman Catholic 
missionaries among the Indians, who were completely 
alienated from their original language, religion, domestic 
habits, and tribal relations. After the purchase of Louis- 
jana from the French in 1803 Anglo-American adventurers 
began to cross into Texas from the United States. In 1821, 
when Mexico threw off the Spanish yoke, Texas and 
Coahuila constituted a state of the republic. It was shortly 
after this that the first American colonists were permitted 
to enter the territory under Government patronage. Within 
ten years over 20,000 had settled between the Sabine and the 
Colorado. In 1830 the Mexican Government placed them 
under military rule, from which, with accompanying impo- 
sitions, originated the war of Texan Independence. The 
Anglo-Americans were assisted by volunteers from the 
United States, and the war was terminated by the defeat 
of the Mexicans under General Santa Anna atSan Jacinto, 
21st April, 1836. From 1837 to 1845 Texas was an independent 
republic. It was admitted to the United States on 29th De- 
cember, 1845, in spite of the protests of Mexico, and a war 
with that country immediately ensued. The new State 
sold to the United States Government for $10,000,000 all the 
territory west and north of the present boundaries between 
the headwaters of the Rio Grande and the Arkansas. But 
it reserved the control and disposal of the public lands 
within its borders, which have proved a magnificent source 
of revenue, and also the right to divide into five states, 
should future growth and development justify it. By a 
small majority the State seceded from the Union in 1861. 
In 1868 a new constitution was adopted, and the State re- 
admitted into the Union. In 1874 the Kiowa and Comanche 
Indians, who had prevented the settlement of the central 
and plains regions from the earliest times, were subjugated. 


See Hill, Geolog. Knowledge of Texas (1887)—Bull. 44, U. S. Geolog. 
Survey ; Geological Map of the United States, by C. H, Hitchcock ; Re- 
port on cotton production, Tenth U.S. Census, by Dr. R. H. Lough- 
ridge ; forestry Reports, Tenth U. 8. Census; Mexican Boundary 
Survey, vol. i.;_ Proceedings of Boundary Commission , Austin, 1886; 
Trans. of Academy of Sciences, St. Louis, vols. i. and ii, (Dr. 
| Shumard); Thrall, History of Texas ; Kendall, Santa Fé Expedition ; 
Spaight, Resources, etc., of Texas, Austin, 1882; Roemer, Kreidebil- 
dungen von Texas, 1852; Walcott, Cambrian Faunas of N. America— 
Bull, 380, U.S. Geolog, Survey; Hill, ‘‘ Topogr. and Geol. of Cross 
Timbers of Texas,” in Amer. Journ, Sci., April, 1887 ; Cahe, Zoolog. 
| Position of Texas; Marey, Exploration of Red River; Report-of the 
| U.S. Mexican Boundary Survey; Havard, Report on the flora of 
| west and south Texas; and U.S. explorations for a route for a 
Pacifie Railway. (RB, T; Bi) 


TEXTILES.' This word is applied to all fabrics 
which are woven in a loom, of whatever material they 
may be oe and Hina ath stuff be plain or 
figured. e simplest and earliest process 

of woasiiik was managed thus. The ground arr 
of the future stuff was formed by a number | 

of parallel strings called the warp, having their upper 
ends attached to a horizontal beam and drawn taut by 
weights hung from their lower ends. , In the early 
Greek loom each warp thread had a separate weight 
(see Fig. 1). On the number of the warp strings the 
fineness and width of the stuff depended. The strings 
of the weft were interlaced at right angles to those of 


1 This article deals mainly with the history of the textile art; 
for pfactical information as to modern processes, see WEAVING ; 
| see also EMBROIDERY, Vol. viii. p. 148 sq. 
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the warp, and the combination of the two formed the 
woven stuff or web. 
being ‘‘ wafted’’ in and out of the warp; it is also 
often called the woof, though more correctly the woof 
is the same as the web or finished stuff. The threads 
of the weft were wound round a sort of bobbin on a 
pivot which was made to revolve inside a hollow boat- 


a eae piece of wood pointed at both ends so as to pass | 


easily between the threads of the warp. This is called 
the shuttle. 
the side of the shuttle, the inner pivot revolving as the 
thread was delivered between the strings of the warp. 
In order to make the weft interlace in the warp some 
of the upright strings were pulled forward out of the 
general plane in which the warp hung ; this was done 
in the simplest way by a reed, which divided the 
threads into two sets called /eaves and thus formed an 
opening called the shred, through which the shuttle 
could pass, as shown in Fig. 1. Another way, applica- 
ble to more complicated ornamental weaving, was to 
have a series of threads attached to the warp at right 
angles, so that the weaver could pull any of the warp 
threads away from the rest, thus allowing the shuttle 
to pass in front of or behind any special warp strings. 


Fic. 1—Penelope's loom, from a Greek vase of the 5th century B.c. 
The standing figure is that of Telemachus.! 


By a very simple mechanical contrivance these threads 
were worked by a foot treadle, thus leaving the 
weaver’s hands free to manage the shuttle.? In the 
simplest sort of weaving first one and then the other 
half of the warp threads were pulled forward, and 
so a plain regularly interlaced stuff was woven. The 
next stage was to make a cloth with colored stripes, by 
using successively two shuttles containing different 
colored threads. In a checkered cloth the warp was 
made of two-colored threads stretched in successive 
bands, and the cross stripes of the weft were woven in 
by the two shuttles. To form a more complicated pat- 
tern the weft must not cross the warp alternately: the 
design is formed by either the warp or the weft pre- 
dominating on the surface in certain places. In all 
cases each thread of the weft must be driven home to 
its place after each stroke of the shuttle. In the ear- 
liest times this was done by beating the weft with a 
wooden sword-shaped implement* introduced between 
the strings of the warp; but later a heavy comb-shaped 
tool was used,‘ the teeth of which passed between the 


1 See Mon. Inst. Arch. Rom., vol. ix. pl. 42. 

2 These dividing sticks are called in French “batons A deux”; 
in the simplest kind of weaving only one is required. The use of 
treadles and “spring staves” is more applicable to the low loom, 
in which the warp is strained in a horizontal position, - 

% Lat. spatha. + Lat. pecten; modern English batten or lay. 


The thread passed out through a hole in | 


The weft was so called from its 
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warp and drove home at one blow a longer length of 
the weft. An upright loom such as has been described 
is shown clearly in some of the wall paintings from 
Thebes, dating about 1600 B.c. and in other earlier 
ones from Beni-Hasan. <A very similar loom is rep- 
resented on a Greek vase of the 5th century B.c., with 
a picture of Penelope and the never-finished piece of 
stuff (see Fig. 1). In this interesting paint- 
ing the upper band has simple geometrical 
ornaments, such as occur on archaic Greek 
vases; the next has figures of winged men and gry- 
phons. This sort of loom is still used in Seandinavian 
countries for tapestry.° Another form has the warp 
threads stretched, not upright, but horizontally,—an 
arrangement which is more convenient for working 
treadles. These two forms are called in French ‘‘ la 
haute lisse’’ and ‘‘la basse lisse,’’—the high and the 
low loom. The general principle is the same in both. 
Fig. 2 shows a simple form of the “‘ basse lisse,’’ such as 
was used throughout the Middle Ages, except in Ice- 
land and in Seandinavia.® The clay whorls, or pierced 
cones, decorated with simple painting, which have 
been found in countless numbers on the sites of Troy, 
Mycenz, and other prehistorie cities, were probably 


Looms, 
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Fic. 2.—Medizval low-warp loom, from a cut by 
Jost Amman ; middle of the 16th century. 


used to strain the thread as it was being spun on the 
distaff.’ Other heavier ones were employed to stretch 
the strings of the warp ; this method must have been 
very inconvenient, as the whole warp could swing to 
and fro. A very obvious improvement, introduced in 
some countries at an early date, was to have a second 
beam, round which the lower ends of the warp could 
be wound. In Scandinavian countries the use of 
weights continued till modern times. In the fate-loom 
of the sagas these weights are heroes’ skulls, while the 
shuttle is a sword. 

Some nae hte of weaving seems to have been 

racticed by prehistoric man at a very 

aay stage of development. Fig. 3 shows ph spe. 
an example of coarse flaxen stuff from the lake-dwell- 
ings of Switzerland, dating from the Stone Age. Wool 
ee to have been the first substance used, as no 
skill is required to prepare it for spinning. Ww. eaving 
was specially the duty of women, and even in the 
Middle Ages in Europe it was, in some countries, con- 


5 See the modern Faroese loom figured by Worsaae, st 
ninger fra det k. Museum for Nordiske Oldsager, Copenhagen, 1854, 
23 


p. 123. , 
6 A fresco by Pinturicchio—911 in the National Gallery, L 
don—has a careful representation of the medieval low pretty 
subject is the return of Ulysses to Penelo i 5a ar 
7 Dr. Schliemann found 22,000 in the plains of Troy alone. — 
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sidered a specially feminine employment.! An early 
Christian sarcophagus in the Lateran has a symbolical 


Fic, 3.—Prehistorie (Stone Age) flaxen stuff, from 
a lake-dwelling in Switzerland. 


relief representing God condemning the future world 


to labor,—tillage for the man and vers for the 
woman: He gives ears of corn to Adam and a sheep 
to Eve. 


The Egyptians were famed for the beauty of their 
Ancient Woven stuffs, and almost incredible stories | 
Egyptian, are related of the fineness of their linen, 

such as a pallium sent by King Amasis to 
the Spartans, which, Herodotus (iii. 47) says, was 
made of yarn containing no less than 360 threads ; the 
figures woven on this were partly of cotton and partly-) 
of gold thread. Herodotus also mentions a wonderful | 
Gallic sent by the same king to the shrine of Athene | 
at Lindus, Few examples of the fine and richly orna- 
mented sorts of Egyptian stuffs now exist, though we 
have immense quantities of the coarse linen in which 
mummies were wrapped. This, though coarse, is 
closely woven, and usually has in every inch many 
more threads to the warp than to the weft. A few 
fragments of Egyptian cloth of the XVIIIth Dynasty 
have been found with a border of colored bands, the 
blue of which is indigo, and the red extract of KERMES 
(q.v.). In Egypt linen was specially employed for 
religious purposes, such as priestly and royal vest- 
ments, because it harbors dirt less than wool or cotton, 
which were also worn by the Egyptians, and it was 
used to bandage mummies, because it was thought not 
to engender worms. Though on were allowed to 
wear outer garments of wool, they were obliged to put 
them off before entering a sacred place. 

The Pheenicians were celebrated for their weaving, 
henician, #8 for their skill in other arts. Their pur- 

Be ae linen, dyed with the murex, was spe- 
cially valued; Tyre and Sidon were the chief places” 
where this was made. Babylon, Carthage, Sardis, 

Miletus, and Alexandria were all famous seats of tex- 

tile manufacture in the time of Herodotus. 

Though no specimens of Assyrian textiles remain, 
a some notion of their richness of ornament 
' and the styles of their patterns may be 
rained from the minute representations of rich dresses 
n by kings and other important personages in the 
eulptured wall-reliefs from Nineveh which are now 
in the British Museum.’ The stuffs worn by Asur- 
anipal are most elaborate in design, being covered 


. 


in 


the time of St. Louis (13th paneany) in France some sorts of 
, Such as “tapisserie Saracenois,” were done only by 


‘Some existing specimens have in each inch 152 threads in the 
Pp and 70 in the weft; in modern stuffs the proportion is the 


er ra A coarsely woven piece of Egyptian stuff in the 
: has a border with a man swimming, supported 
cent royal dress, with woven patterns of dei- 

e sacred tree, much resembling those 


et ueilon Acute infinite ty ka d, Monuments 
il bow y Layard, Monu 

1, series i., pl, ix. . 
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ian carpet. 
/sented as being worn 


| Greek vases, especially those with 
have representations of rich woyen dresses,—e.g., an amphora in 
'the Vatican with Achilles and Ajax playing ata 
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with delicate geometrical patterns and diapers, with 
borders of lotus and other flowers treated with great 
decorative skill. A large marble slab from the same 
palace is covered with an elaborate textile pattern in 
low relief, and is evidently a faithful copy of an Assyr- 
Still more magnificent stuffs are repre- 
by Assyrian captives on the 
enamelled wall-tiles from Rameses II.’s palace (14th 
century B.C.) at Tel al-Yahvidfya (see Porrrry, vol. 
xix. p. 620); the woven patterns are most minutely 
reproduced in their different colors, and the design, 
special to Assyria, of the sacred tree between two 
guardian beasts, is clearly represented, though on the 
most minute seale. 

Our knowledge of Greek textiles, inthe almost com- 
plete absence of any existing specimens,* eveate 
is chiefly derived from the descriptions of ‘ 
various classical authors. One indication of the pat- 
terns commonly used at an early period is given by the 
designs on much of the archaic Greek pottery, which 
clearly has ornament derived from textile sources. 
Vol. xix. p. 624, Fig. 16, shows examples of these; 
simple bands, chequers, and zigzags would naturally 
be the first steps towards more elaborate patterns. 
Again, recent excavations at Orchomenus and Tiryns 
have brought to light examples of ceiling and wall 


decoration, the motives of which are obviously derived 
from textile patterns. A stone ceiling at Orchomenus 


has in relief a carpet-like pattern, and the, painted 
wall-stucco of the Tiryns palace has many varieties of 
coarse but effective textile ornament. The poems of 
Homer are full of descriptions of woven stutts of the 
most magnificent materials and design, used both for 
dresses® and for tapestry hangings.® In later times 
the most important examples of rich woven work of 
which we have any record were certain peploi made to 
cover or shade the statues of the deities at Athens, 
Olympia, Delphi, and other famous shrines.’ Euri- 
pides (Jon, 1141-1162) gives a glowing description of 
a peplos which belonged to the temple of Apollo at 
Delphi, on which was depicted the firmament of 
heaven, with Apollo Helios in his chariot, surrounded 
by the chief stars and constellations. At Athens a 
new peplos, ornamented with the battle of the gods 
and the giants, was woven for the gold and ivory 
statue of Athene in the Parthenon every fifth year, 
and was solemnly carried in procession at the greater 
Panathenzea. Similarly at Olympia a new na was 
woven by sixteen women, and displayed every fifth 
year at the Olympian games in honor of Hera. It 
appears probable that these magnificent peploi were 
not used as garments, which would have partly con- 
cealed the splendor of Phidias’s gold and ivory statues, 
but were suspended over them like a medizeval bald- 
acchino. Very possibly, however, most of the elab- 
orate work on them was embroidery done by the needle, 


‘and not loom or textile work. 


The Romans under the late republic and the em- 
pire possessed immense stores of the most 
magnificent textiles of every description, 
such as the splendid collection of tapestry 
which Rome inherited along with the other art 
treasures of Attalus II. of Pergamum (2d cent. B.c.). 
A very costly cloth of gold was called by the Romans 


Roman. 


-“attalica,” after Attalus. The C. Cestius who died 


4 One remarkable example of tapestry from a tomb in the 
Crimea is supposed by Stephani to date from the 4th century 
B.C.; see Comp. Rend. Com, Arch., 1878-79, p. 40, pl. v. 

5 J1., ili, 125, viii. 288, ix. 200, x. 156, xiv. 178, xxii. 440; Od., ii. 
98, x. 220, xiv. 61,and many passages in books xviii. to xx. Homer 
describes (Od., xix. 225-235) a cloth of purple wool with a hunting 
scene in gold thread, woven by Penelope for Ulysses. 

6 T1., xvi, 224, xxiv. 230, 645; Od., iv. 124, 298, vii. 337. Many 
black figures and incised lines, 


ame like 
draughts, ¢. 460 B.c. A rather later vase in the British Museum 
has a fine figure of Demeter clad in_a pallium covered with 
figures of chariots and winged men and horses. 

See De Ronchaud, Le Péplos d’Athéné, Paris, 1872, and La 
Tapisseric, Paris, 1885. The treasuries of most Greek temples ap- 
pear to have contained large stores of rich woven stuffs. 
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about the middle of the Ist century B.c., and who is 
buried in the existing pyramid in Rome, left orders in 
his will that his body was to be wrapped in certain 


attalica; but, as this was forbidden by a sumptuary | 


law, his heirs sold the gold stuff and with the pro- 
ceeds had two colossal bronze statues made, which 
were set outside the tomb. The feet of one of these 
have been found with an inscribed pedestal recording 
the above-mentioned facts. The size of the statue 
shows that the attalica must have been worth a very 
reat sum. Hxamples of large prices given by Romans 
or woven stuffs are recorded by Pliny (//N., viii. 48) : 
Metellus Scipio bought some hangings from Babylon 
for 800,000 sesterces [$3,265.92], and other similar 
stuffs were bought by Nero for four millions of sesterces 
(about £3360 [or $16,329.60]). Costly tapestry from 
Babylon is mentioned by Plautus (Stich., TT. li. 54), 
Silius Italicus (xiv. 658), and Martial (xiv. 150). 
Virgil (Geor., iii. 25) mentions woven tapestries with 
figures of Britons being used at theatrical shows: 
“Purpurea intexti tollant anlea Britanni.’’ Other 
tapestries with scenes from the story of Theseus and 
Ariadne are mentioned by Catullus (Argon., xlvi. 
267).!_ On avery remarkable example of late Rome 
stuff found at Sitten (Sion) in Switzerland is woven a 
graceful figure of a nymph seated on a sea-monster, 
among scroll-work of foliated ornament, purely classical 
in design.2 A large quantity of very remarkable 
woven stuffs has recently been found in tombs at 
Ekhmin (Panopolis) in Middle Egypt. More than 
300 pieces have been bought for the South Kensington 
Museum. They are of various dates, apparently rang- 
ing from the 4th to the 6th or 7th century A.D. The 
earliest are of purely classical style: some have badly 
designed but very decorative figures of pagan deities, 
with their names in Greek—e.g., Hermes and Apollo ; 
others have figures driving chariots drawn by two 
centaurs, or marine gods, or long bands of animals— 
bears, lions, stags, ducks, and many others. ‘These 
are used to decorate linen tunics or pieces of stuff 
about 2 feet square. The later examples appear to be 
Coptic vestments of various shapes, and are decorated 
with rude figures of St. George and other Oriental 
saints, each with a nimbus. These ornaments are 
done by true tapestry weaving, the weft pattern being 
in brilliantly colored wools on a’ flaxen warp. In 
some cases the colors, especially the magnificent reds 
and blues, are as bright as if they were new. Though 
in all cases the figure drawing is rude, the decorative 
value is very great. 

From the 6th to the 13th century Byzantium be- 
came the capital of all the industrial arts, 
and in none is its influence more obvious 
than in that of weaving. There the arts 
of ancient Greece and of old Rome met and were fused 
with the artistic notions of ancient Egypt, Assyria, 
Persia, and Asia Minor, and this combination pro- 
duced a fresh and very active art spirit, which for 
many centuries dominated the whole civilized world. 
As regards weaving, this new’ development was 
strengthened by the introduction of silk into Europe 
in the reign of Justinian, and many specimens of early 
silk fabrics have lasted down to the present time, 
partly through their being safe against moths. The 
silken stuffs found in the tombs of Charlemagne and 
other kings, though perhaps not themselves as early 
as the 6th century, He one class of design used in 
Byzantium in the time of Justinian. Some of these 
combine the figure-subjects of ancient Rome with the 
stronger decorative beauty of the East. Chariot races 
in the cireus, consuls and emperors enthroned in state, 
gladiatorial fights with lions, and other classical sub- 
jects occur, arranged in medallions or wreaths, set in 
close rows, so as to fill up the ground. Again, mixed 


Byzantine. 


1 See also Hor., Sat., ii. 6, 102-6; Ovid, Metam., vi.; and Luer., 
iv. 1026. 


a Me” a cme is illustrated by Miintz, Za Tapisserie, Paris, 
, p- . 
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with these classical scenes are designs of purely 
Assyrian origin, such as the sacred tree between two 
guardian beasts, closely resembling the designs of 
2000 B.c. ‘The manufacture of these rich fabrics was 
carried on, not only in Byzantium, but also in many 
towns of Greece proper, such as Athens, Thebes, and 
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Fic. 4.--Persian damask in silk and gold. (South Kensington 
Museum.) 


Corinth, all of which were specially famed for their 
silk textiles. During the same time, the 
6th to the 12th century, Baghdad, Damas- 
cus, Ispahan, and many other towns in 
Persia and Syria were producing woven stuffs of the 

richest materials and designs; names of reigning caliphs _ 
are sometimes mingled with Arabic sentences from 

the Koran and other sacred books, which are intro- 
duced freely among the intricate patterns with the — 
most richly decorative effect. By this means some 
existing specimens of the 8th to the 10th century can 
be dated. Fig. 4 shows a 16th century example of 


Persian. 


the finest Persian damask in silk and gold,—a master- 
piece of textile design. 

According to the usual story, Roger of Sicily, who 
in 1147 made a successful raid on the shores 
of Attica and took Athens, Thebes, and 
Corinth, carried off as priconga a number 
of Greek weavers, whom he settled at Palermo and made 
the founders of the royal factory for silk weaving. 
This story is doubtful, for the Saracenie inhabitants of 
Sicily had apparently been producing fine silken stuffs 
long before the 12th century. In part, however, the 
story may be true; certainly an impetus was given to 
the weaving industry of Palermo in the 12th century. 
and for about two centuries Sicily became the chief 
seat in Europe for the production of the finest woven 
stuffs. A large number of examples of these beauti- 
ful fabrics still exist, showing an immense variety of 
designs, all of which are imagined with the highest 
decorative skill,—perfect masterpieces of textile art, 
combining freedom of invention and of drawing 
with that slight amount of mechanical stiffness whicl 
is specially suited to the requirements of the loom. 
One of the earliest existing specimens, which shows 
the existence of the fabrique before the time of B 
'I., is a piece of silk stuff in which the body ot 
Cuthbert at Durham was wrapped when his re 
translated in 1104 ; this was found at the of 
his grave in 1827, and is now preserved in 
cathedral library. The igure woven on if 
interesting combination of Western and O1 
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Birds and conventional ornaments of purely Eastern | and beasts, such as swans, mallards, eagles, lions, chee- 
style are mingled with designs taken from late Roman tahs, hounds, giraffes, antelopes, and others. Some 
mosaics, —the whole being blended with great skill into specimens have siren-like female forms, with floating 
a highly decorative pattern. The Sicilian silks ? 
of the 12th to the 14th century were mostly used 
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Fia. 5.—Sicilian silk stuff of the 13th century, in St. 
Mary’s church, Dantzic. 
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for ecclesiastical vestments, altar frontals, and FIG, 7.—Silk stuff of Oriental design, woven at Venice in the 15th 
the like; and the fact that examples have sur- century. (South Kensington Museum.) 

vived in almost all countries of Europe shows ’ 

how important and far-reaching a trade in them must! hair, casting nets, leaning down from palm trees, or 
once haye been carried on. The favorite designs were | issuing from shells. Others, rather later in style, have 
winged angel-like figures. In many cases the Assyrian 
sacred tree and its guardian beasts occur, and very fre- 
quently borders with sham Arabic letters are intro- 
| duced,—a survival of the time when real sentences were 
_ woven into the fabrics of Persia and Egypt, probably 
jintended as a visible sign that the stuff was the 
genuine product of Saracenic looms. All these are 
perfect masterpieces of textile art, and have never 
since been rivalled either in beauty of design or in 
skilful use of gold and colors. Fig. 5 shows a charac- 
| teristic example; another copied from a painting is 
given under Murat DECORATION, vol. xvii. p. 53, 
Fig. 15. 

In the 14th century the chief centre of fine silk weav- 
ing was transferred from Palermo to Lucea, 
| Florence, Milan, Venice, and other towns 
in northern Italy, and a different class of design, less 
rich in fancy, but scarcely less beautiful in effect, came 
into vogue. The designs of the 14th and 15th century 
textiles were chiefly conventional adaptations of nat- 
ural foliage and flowers, arranged with great beauty 
of line and wealth of decorative effect; among the 
most beautiful is scroll-work of vines with graceful 
curving lines of leaf and tendril. An extremely rich 
design, largely employed throughout the 15th century, 
was made from the artichoke plant,? and was espe- 
cially used for the rich “‘cut’’ velvets of Genoa, Flor- 
‘ence, and Venice, in which the pattern is formed in 


Italian. 


Oe A : cnice, 4 5 4 

ey exe relief by pile raised above pile, mixed with gold* 

; ' F (see Fig. 6 and vol. xvii. p. 52, Fig. 14). At this 

a Fic. 6.—Genoese or Florentine velvet of silk and gold; 15th time Venice contained a large number of Oriental 


—— craftsmen in all the industrial arts, and very beautiful 


: 
_ the sun breaking through a cloud from whence rays of | + This is usually called the pine-apple pattern; but it was in- 


- light are issuing, or conventionally treated ships, foun- | bre long before the discovery of America had introduced the 

islands, castles, and an immense variety of birds ?'s'Sja}fan and Flemish pictures of the Mth to the 16th century 

often give most valuable representations of rich textiles; see 

__! See Raine, Saint Cuthbert, Durham, 1828, plate iv.; in his text | Vacher, Fifteenth Century Italian Ornament, London, 1886, a series 
author is wholly wrong as to the provenance of these stuffs. of colored plates of textiles taken from Italian pictures. 
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stuffs were woven there with designs of mingled | served in the chapter-house of Worcester cathedral ; 
Oriental and Italian style,—probably the work of'| the ground is of silk, and the pattern, of conventional 
Mohammedan weavers (see Fig. 7). scroll foliage, is a characteristic example of 13th-century 

In all these Oriental, Sicilian, and early Italian stuffs design. Pictures in English MSS. show that the low 
= gold thread is used in a very lavish and ef- | loom was mainly used,—this being the most convenient 

old thread. %. —1e lp . : + fl ° 

fective way. It was made very skilfully, | for ordinary weaving.6 England was specially cele- 

the richest effect being produced with little metal by | brated for its wool and woollen stuffs, po even at the 
thickly gilding fine vellum skins with gold leaf; the | present day English wool is used for the Gobelin tapes- 
vellum was then cut into very thin strips and wound tries; in the 15th and 16th centuries it was largely 
round a thread of silk or hemp so closely as to look| imported into Flanders. In the 14th century Bath 
like a solid gold wire. In and since the 15th century | produced the finest woollen cloth, and that of Worces- 
gold thread has been made by twisting a thin ribbon | ter was equally celebrated ; in the 15th century the 
of gilt silver around a silken core. In this way much | production of woollen stuff was a great source of wealth 
less gold is required, as the silver ribbon is gilded|to Norwich and other towns in the eastern counties. 
before being drawn out to its final thinness, and it is} A special sort of woollen yarn took its name from 
thus liable to tarnish, owing to the partial exposure| Worstead in Norfolk, where it was made; it had a 
of the silver surface. In classical times attalica and | closer and harder twist than most woollen thread, and 
other gold stuffs were made of solid gold wire beaten thus could be made up into cloth of special fineness, 
out with the hammer.! Masses of this fine gold wire?) which was used for chasubles and other vestments, as 
have been found in the tombs of Egypt, Greece, and is recorded in the inventories of York, Exeter, and 
Etruria, the metal having lasted long after all the rest | other cathedrals. 
of the stuff had crumbled into dust. In 1544 the! Oia English Names for Textiles—A large number of names 
grave of the wife of Honorius was opened and 36 tb | for different sorts of textiles occur in old Eng- 
of gold thread taken out of it and melted. lish writings, many of them derived from the ,,014.Pns- 

Throughout the Middle Ages cloth of. gold was | name of the place where the stuff was made or ; 


: eae exported. Buckram was a woven cloth of much richness, 

Gold cloth, largely employ ed for ecclesiastical and Ss al highly prized, probably quite unlike what we now mean by 
ae purpose. In some cases the whole of the the word. Damask or damas got its name from Damascus. 
visible surface was formed of gold thread, producing | pystian, from Fostat (Old Cairo), was a cheaper stuff made 
the utmost splendor of effect. Westminster Abbey | of linen and cotton mixed. Muslin, from Mosul, was a fine 
still possesses a magnificent gold cope of the 15th cen- | cotton stuff. Cloth of Tars (Tarsus) is often mentioned, usu- 
tury, in almost perfect brilliance of preservation. In | ally meaning a purple cloth. Camoca or camak (Arab. kamkha, 


the 13th and 14th centuries Cyprus and Lucca were from Chinese kimkha, “ brocade”) was another richly deco- 
specially famed for their gold stuffs, and the royal in- | ™te4 Oriental stuff. Cendal or sandal and syndonus were fine 

tones of Ft d Bnaland y that thediaae silk stuffs. Taffeta was made of silk or linen of very thin 
ventories of France and Mngiand show that the KMS | cupstance. Satin (from Low Lat. seta) was a glossy silk stuff 


possessed stores of this to an Immense value. The | made like samite. Velvet (from It. velluto, “shaggy ”) hada 
enormous sum of £11 [$53.46] a yard* is recorded to | silk weft woven so as to form a raised pile, the ends of 
have been given for a ‘‘cloth of estate”’ in the private | which were cut or shaved off to one even level; hence it is 
accounts of Henry VII. This was a cloth to hang | also called in Italy raso. Diaper, “jasper-like” (Ital. dias- 
over the royal throne, and must have been unusually pre), hr only used to denote pein sg gerber! 
wide, as other cloth of gold at the same time was | rion ix: (Pheek andk wa alike “of loplees? (Bra- 
bought for 38s. the yard. 1 \ arlous hames were at dif- ges), “silk dornex,” from Dorneck in Flanders, and “sheets 
ferent times given to textiles which were wholly or in| of raynes” (Rheims) often occur. A large number of 
part woven in gold, such as ciclatoun (a word of ob-| other similar names are to be met with in medieval 
scure origin), baudelin (from Baldak or Baghdad), nak, | writings." 
and tissue.* Samite or ecamite (é& itor) was so called rr) 
because the weft threads were only caught and of y : 
looped at every sixth thread of the warp, lying 
loosely over the intermediate part. Medizeval samite 
was sometimes made of gold; if of silk it was a 
variety of satin, called satin of siz. Modern satin 
usually has its weft looped in less closely—satin of 
eight or ten. 

Although throughout the Middle Ages the finer 
English stuffs used in England were to a great 

"extent. the product of foreign looms, 
there was no lack of native textiles, many of which 
were of great beauty. In the use of the needle the 
women of England were especially skilful, and rich 
English embroideries were much exported, even 
into Italy, from the 12th to the 14th century,® and 
were esteemed more highly than the productions 
of any other country. Two fine examples of early 
English silk and gold needlework—a stole and = ST 
maniple with the inscription Aelfled fiert pre- Fic. 8—Indian hill loom, as still used. 
cepit : pio episcopo Fridestano—are preserved in the ie : 
Durham library. Fridestan became bishop of Win-| Space will not allowa oma of the textile work 
chester in 905. Other examples of native textiles|in each separate country. at of Italy ak 
have been found in the coffins of many ecclesias-|and the East was by far the most impor- medieval 
tics in England. Some interesting fragments are pre-| tant throughout the Middle Ages. Eyen ®4 ae 
Chinese textiles of gold and silk were im- 


1 The process of making wire by drawing it through conical i } , some- — 
apertures in A sel plate is said to have been first Tevented at ported into the west of Europe, and were a 

uremberg in the 14th Leese? . 

2 The Museo Gregoriano (Vatican) contains examples from | ® Among Chaucer's pilgrims are included A webbe, pe 
Etruscan tombs. and a tapisser,” the first a low-loom weaver, the last a weaver 

% Equal to quite £50 ary of modern money. : tapestry on the high loom, + 

4 Hence thin paper laid between the folds of these rich stuffs The most extraordinary spelling often oceurs in lists 
to protect them was called tissue paper. tiles in medizval documents, especially in the case of 

5 The celebrated cope in Pienza cathedral, which once be- | names. Thus we find in the Bury Wills (printed by the Ca 
longed to Pius II. (Piccolomini), is a magnificent example of | Society ) “fuschan in Appules’’ meaning Naples 1 
English needlework of the 15th century. many similar blunders. 
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times used for ecclesiastical purposes. Medizeval 
vestments of Chinese stuff still exist, the shape and 
added borders of which show that they date from as 
early as the 14th century. These fabrics exactly re 
semble in design and workmanship some which are 
woven in China at the present day. <A very interest- 
ing survival of the medieval style of weaving exists 
in Sweden and other Scandinavian countries. Articles 
of dress, counterpanes, table-covers, and the like are 
woven by the peasantry in a simple, highly decorative 
way, with patterns which have altered little during the 
last three or four centuries. Though coarse in tex- 
ture, many of these are of great artistic beauty; noth- | 
ing but an occasional use of harsh colors shows any 
sign of decadence of style. Strong marks of Oriental | 
influence are visible in these fine patterns, but the | 
method of weaving is purely native,—probably very | 
like what the edicts of Louis IX. call ‘‘ tapisserie nos- | 
trez.’’ Very beautiful fabries are still produced 
in India, old designs being followed, and woven 
in the simplest form of loom. Fig. 8 shows an 
example of a modern Indian loom used by the 
hill weavers. In such looms the richest materials, 
such as gold and silk, and the most elaborate 
patterns are woven, often by travelling weavers 
who can set up their whole apparatus in a very 
short time. 
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CARPETS. 


Carpet weaving was essentially an Oriental art, 
Carpets, 20d was the natural product’ of a 
dry mudless country, where little fur- 
niture was used and the shoes were removed on 
entering a building. Till the 16th century car- 

ets were almost unknown in France and Eng- 
and, except for royal personages and for the 
sanctuaries of cathedrals and important churches. 
In the latter case they were usually laid in front 
of the high altar, and thus carried on to the 
floor the richness of color which ornamented the 
walls and yault. Oriental carpets frequently occur 
in cathedral inventories among the other rich 
treasures of foreign or native make which adorned 
the building. They were first employed in Eng- 
land for domestic purposes by Queen Eleanor of 
Castile and her suite, in the latter part of the 
13th century. In the palaces of Spain they were 
introduced much earlier, owing to the presence 
of the Moors in southern Spain. In many cases 
they were used for wall hangings, and the smaller 
ones to cover tables and other furniture, as is 
represented in many 15th-century Italian pict- 
ures. Though few examples of Oriental carpets 
exist earlier in date than the 15th century, yet 
the manufacture was carried on in the highest 
state of perfection centuries before. Antxample 
of the 14th century is preserved in a private col- 
lection at Vienna; it was originally made as a 
hanging for the Kaaba at Mecca.'’ These beau- 
tiful Oriental pile carpets are among the most 
perfect productions of the weaver’s art, and till 


splendor of color. Usually they were woven of 
wool or of camels’ or goats’ hair, with a separate 
warp and weft of flax; but many magnificent car- 
ts were also made of silk mixed with gold thread. 
This extravagance of luxury produced an effect, at 
least as regards the use of silk, but little superior to | 
that of fine wool or camels’ hair, as the special beauty | 
of the silken gloss is seen on the sides, not on the ends 
of the silk thread. Pile carpets are woven in a very. 
different way from ordinary textiles: short tufts of 
wool or silk are knotted on the warp so that the ends 
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the 16th century were masterpieces of design and Fic. 9.—Persian pile carpet of the 15th century, woven of goats’ 
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ofthe threads which form the pattern project, and 
these are cut down by shears to a uniform surface, thus 
forming a sort of textile mosaic. Hach row is firmly 
‘fixed by a shoot of linen weft-thread thrown across 
the web, and then carefully beaten down with the 
batten. 

Various classes of ornament occur in these magnifi- 
cent Oriental carpets; one variety has stiff geometri- 
cal patterns, the motives of which appear to be taken 
from mosaics or tiles. Another and still more beauti- 
ful sort, manufactured especially at Ispahan (see Fig. 
9), has elaborate flowing designs of flower forms, 
sometimes mixed with figures of cheetahs, lions, ante- 
lopes, and birds, in a few cases combined with human 
figures. Mr. W. Morris, in his valuable lecture on 
textile fabrics (London, 1884), traces three stages of 
design,—first, a pure flowing style, closely resembling 
the early stucco mural reliefs of Cairo; secondly, a 


“ “am, Uh 
a 


hair and silk. (South Kensington Museum.) 


similar style blended with animal forms; and thirdly, 
a purely floral style, flowing in its lines and very fan- 
tastic and ingenious in its patterns; this last he thinks 
belongs to Aa, the time of Shah Abbas, and lasted 
from about 1550 to 1650,—the culminating period of 
Oriental art.2. Since then there has been a distinct — 
degradation of style, though in many cases older 


2 A valuable help towards establishing the dates of carpet pat- 
terns is given by many medieval Italian pictures, in which 
Oriental carpets are often represented with wonderful minute 


1 See Karabacek, Die persische Nadelmalerei Susandschird and 
Oecstr. Monatsch. f. d. Orient, 1884, p. 49, with cut. 


ness and appreciation. 
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patterns have been worked from and very perfect | 
work produced. At the present day the influence of 
European taste is rapidly destroying this survi- 
val of the best class of design, and especially is intro- 
ducing the most harsh and discordant coloring in 
place of the glorious rich hues of the earlier Oriental 
weavers. 

Though no existing specimens can be pointed out, it 
appears probable that the ‘‘tapisserie Saracenois’’ of 
Louis [X.’s edicts (1226-1270) refers to pile carpets 
made by French weavers after the Oriental fashion.’ | 
The same edicts for the regulation of the textile in- 
dustry mention two other classes of manufacture, 
‘‘ tapisserie & la haute lisse,’’ 7.e., what we call tapes- | 
try, and ‘‘tapisserie nostrez,’’ ‘‘ native stuff,’’ proba- 
bly resembling the coarse but effective patterned fabrics 
for aprons and dresses which are still woven 
by the peasantry near Rome, in the Abruzzi 
mountains, and elsewhere in Italy and in Sean- 
dinavia. 
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TAPESTRY. 


The making of tapestry (Gk. réznc), like the 
weaving of. pile carpets, differs from 
ordinary fabric in that no visible 
weft is thrown completely across the loom, but 
the design is formed by short stitches knotted 
across the warp with a wooden needle called a 
broach. It is a sort of link between textile 
work and embroidery, from which it differs in 
having its stitches applied, not to a finished 
web, but to the stretched strings of a warp.? 
It is made on a high loom, and the whole pro- 
cess, though requiring much skill, is mechani- 
cally of the simplest kind. It is very probable 
that many of the woven hangings used in 
ancient Egypt, Greece, and other countries were 
true tapestry; but little is known on this point. 
Till after the 12th century, in northern Europe, 
embroidery seems to have served the place of 
tapestry, as, for example, in the wrongly named 
Bayeux tapestry (see vol. viii. p. 149); while 
in the south of Europe and in Oriental coun- 
tries its place was supplied by the rich silken 
textiles and pile carpets mentioned above. 

In the 14th century tapestry began to be 
largely made, especially in Flanders, 
where the craft of weaving became 
very important. at an early time. 
The designs on the very few existing samples 
of 14th-century tapestry closely resemble those 
of contemporary wall painting. A character- 
istic early specimen in the Louvre has rows of 
medallions, each containing a scene from the 
life of St. Martin, with two or three figures 
treated in a very simply decorative way. The 
spaces .between the circles are filled up with a 
stiff geometrical ornament. To the end of the 
14th century belongs the magnificent tapestry 
in Angers cathedral, on which are represented 
scenes from the Apocalypse; these were made at 
Arras, the chief seat of the tapestry manufacture, | 
both for quantity and quality. ence the name arras 
(Italian arazz’) came to mean any sort of tapestry, | 
wherever it was made. Another magnificent series of | 
arras work is preserved in Rheims cathedral, with 
designs from the history of Clovis; these date from 
the middle of the 15th century. In the 14th century 
Flanders produced enormous quantities of woven stuffs. 
At that time twenty-seven streets were occupied by | 
the weavers of Ghent; in 1382 there were 50,000. 
weavers in Louvain; and at Ypres there is said to. 


Tapestry. 


Flemish. 


1 Tapisserie in French means all sorts of patterned stuffs. . 
2 In tapestry the weft stitches are put in loosely and care- 
ae pressed home, so that the warp strings are completely | 

en. 


Fig. 10.—Figure of Lucretia from the Triumph of 
Brussels about 1507, 
that shown in Fig. 6. 
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have been a still larger number. From about 1450 
to 1500 was the golden age for tapestry, especially 
in Bruges and Arras, where large quantities of the 
most magnificent historical pieces were woven from 
designs supplied by painters of the Van Eyck school. 
The Flemish tapestries of that time are perfect models 
of textile art, rich in color, strong in decorative effect, 
graceful in drawing and composition, and arranged 
with consummate skill to suit the exigencies of the 
loom and the zesthetic requirements of wall decoration. 
A very beautiful example of this class exists at Hamp- 
ton Court, hung in the dark under the gallery in the 
great Hall,—a striking contrast to the clever but 
artistically degraded tapestries of half a century later, 
which hang round the main walls of the hall. Other 
fine examples exist in the Cluny, Bern, and other 


ca “ 


Chastity, woven at 
Her dress is an Italian velvet, similar in style to 


museums, and especially in Madrid*—in the royal 
collection and in that of the duke of Alva—and else- 
where in Spain. Though very rich and varied in 
effect, the tapestry of the best period usually is woven 
with not more than twenty different tints of wool,— 
half tints and gradations being got by hatching one 
color into another. In the 16th century about sixty 
colors were principally employed in the still fine but 


3 See Riafio, Tapestry of the Palace at Madrid, London, 1875; of 
all countries Spain is the richest in tapestry of the 15th and 16th 
centuries. The royal collection contains 2000 large pieces, Rich 
stores also belong to the principal cathedrals, such as Toledo, 
which on the feast of Corpus Christi is Kp mag | hung round 
with tapestry outside as well as inside. In the 17th century 
tapestry looms were worked in Spain under royal poxonsee 
One of Velazquez’'s finest pictures in the Madrid Gallery (Las. 
Hilanderas) represents the visit of some court ladies to a tapestry 
fabrique, in which women are working the looms. 
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rapidly deteriorating tapestry of that period; and in| 


the laborious but artistically worthless productions of 
the Gobelin factory more than 14,000 differently tinted 
wools are now used. 

In the 16th century the art began to decline ; very 
slight symptoms of decadence are visible in the beau- 
tiful tapestries with Petrarch’s 7riwmphs in the South 
Kensington Museum,—most gorgeous pieces of textile 
art, of the richest decorative effect. These were 
worked very soon after 1500 (see Fig. 10). The influ- 
ence of Raphael and his school succeeded that of the 
15th century Flemish painters, and was utterly de- 
structive of true art value in tapestry. Raphael’s 
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cartoons, fine as they are in composition, are designed 
without the least reference to textile requirements, | 


and are merely large pictures, which the weavers had 
to copy as best they might. This new style, which 
reduced the art toa feeble copyism of painting, gave 
the death-blow to the production of really fine tapestry. 
Brussels became the chief place for the manufacture 
after the taking of Arras by Louis XI. in 1477, and 
its weavers with wonderful skill imitated any sort of 

ainting that was put before them. Cartoons were 
eee by several of Raphael’s pupils, such as Giulio 
Romano and Giovanni da Udine, and by Mabuse, 


Michiel Coxcie, Bernard van Orley, and other Italian- , 


ized Flemish painters. 


In 1539 Francis I. founded a factory for tapestry at ) 
Fontainebleau, and soon after other high | 


French. looms were set up in Paris, examples 
. from which still exist and show a rapid deg- 
radation of style. In 1603 a new factory was started 


in Paris under royal patronage, in the workshop of a 
family of dyers named Gobelin, after whom the new 
factory was named (see GoBELIN). The Gobelin looms 
were first worked by weavers from Flanders, who soon 
taught the mysteries of the craft to a number of French 
workmen. Cartoons were supplied by Simon Vouet 
and other distinguished French painters. In the reign 
of Louis XIV. a great impulse was given to the fac- 
tory, and from 1667 the whole establishment became 
the property of the crown. Louis XIV.’s minister, 
Colbert, did much to encourage this and other indus- 
tries. Charles Le Brun the painter was made director 
_of the works, and a number of artists prepared the 
cartoons under his supervision. In the 18th century 
_Coypel, Jouvenet, Boucher, Watteau, and many other 
} <4 oma painters made designs, often of great size and 
laboration, for the Gobelin looms, but all in the very 
worst possible taste; these include large series of 
sacred, mythological, and historical subjects, land- 
pebes, sea-pieces, and even portraits,—the last being 
perhaps the most ridiculous misuse of the textile art 
that could possibly be invented. Other tapestry 
looms were worked in the 18th century at Aubusson, 
Felletin, and other places in France. 
High-warp looms appear to have been worked in 
‘English England in the 15th century, though by 
’ far the greater part of the rich stores of 
tapestry in this country came from Flanders. One 
very beautiful example of English work of this time 
ists in St. Mary’s hall at Coventry; it represents 
i VI. Part of another series 


. In the latter part of the 15th and 
he first half of the 16th century enormous sums were 
ent by the rich in England on Flemish tapestry. 
rdinal Wolsey’s private accounts and inventories, 
which still exist,’ give an astonishing picture of the 
ealth which he Coretta on the adornment of his 
ace at Hampton Court. In 1522 he bought 152 

e pieces of Brussels tapestry, woven with Scrip- 
subjects, and mostly made to order, so as to fit 
y the various wall spaces. He also bought large 
‘ities of costly Oriental carpets. In the invento- 

ries are enumerated ‘‘ foot carpets,’’ ‘‘ table carpets,” 


re 1 See Law, Hampton Court Palace, Londow, 1885. 
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and ‘‘ window carpets,’’ ‘‘ hanging peces,’’ ‘‘ borders 
with arms,’’ and ‘* window peces,’’ the last being strips 
of tapestry woven in narrow lengths to fit the sills and 
jambs of windows. Among the ‘ wall peces,”’ in ad- 
dition to the numerous sacred subjects, are mentioned 
mythological scenes, romances, historical pieces, and 
‘“hangings of verdures,’’ the last being decorative 
work in which trees and foliage formed the main de- 
sign, with accessory figures of hunting, hawking, and 
the like. The catalogue of Wolsey’s linen napery is 
no less sumptuous and abundant; he possessed an 
immense quantity of finest linen for sheets and ‘* board- 
(table-cloths), mostly patterned with ‘‘dam- 
aske diaper’’ or ‘‘ paned losinge-wise.’’ This example 
of the wealth of textile work possessed by one rich 
prelate will give some notion of what England and 
other countries possessed in the 16th century. 
In the reign of James I. tapestry looms were set up 
at Mortlake, and the industry was carried on during 
the following reign under the direction of the painter 
Francis Crane. Charles I. introduced skilled weavers 
from Oudenarde in Belgium, and the whole existing 


series of cartoons by Raphael were copied on the Mort- 
lake looms. 


2 Most of the Mortlake tapestry has dis- 


tinct marks, such as the shield of St. George with F. 
C. (Ff. Crane). Some pieces are inscribed ‘* Car. Re. 
Reg. Mortl.’’ (Carolus rex regnans). ‘Though closed 
during the Commonwealth, the Mortlake fabrique was 
again worked after the Restoration until the death of 
Crane in 1703. In the 18th century tapestry was 
woven on asmall scale in Soho and at Fulham, and 
within recent years a new royal fabrique has been 
established at Windsor, where very costly and skilful 
weaving in the pictorial Gobelin style is carried on. 
The only modern tapestry which has any of the merits 
of the best old productions is that made on a small 
seale by Mr. William Morris at Merton Abbey (Sur- 
rey), where work of the highest beauty has been pro- 
duced. Unfortunately, however, the modern taste for 
feeble imitations of oil paintings has as yet shown little 
appreciation of this revival of the true textile art. 

As in England, by far the greater part of the tapes- 
try used in Italy was a Flemish import. Ttali 
But in the 16th century, under the patron- TC 
age of the dukes of Ferrara, tapestry loomes were set 
ee in Ferrara; these were, however, worked by Flem- 
ish weavers, and closely resemble contemporary tapes- 
try woven at Brussels. Other fabriques were estab- 
lished in Florence by the Medici princes, and continued 
to be worked tjll the end of the 17th century. Factor- 
ies for tapestry existed also at Venice, Turin, and 
other hoy teen cities, but the industry was purely an 
exotic, and never attained to any great importance. 
Since the pontificate of Clement XT., in 1702,° a papal 
factory for tapestry has existed in Rome, and is still 
carried on inthe Vatican. ‘The papal looms have pro- 
duced a large number of most costly and elaborate 
copies of celebrated paintings, executed with wonder- 
ful skill, but utterly worthless as works of art. 


The South Kensington Museum possesses the best and 
most illustrative collection of woven fabrics of 
various dates. The church of St. Mary at Dant- 
zic has a magnificent collection of early tex- 
tiles, mostly used for vestments ; these are well illustrated by 
Hinz, Die Schatzkammer der Marien-Kirche zu Dantzig, 1870. 
Fine examples of early tapestry exist in the cathedrals of 
Rheims, Bruges, Tourney, Angers, Beauvais, Aix, Sens, and 
in the church of St. Rémy at Rheims. Other fine collec- 
tions are preserved in the Louvre, the Cluny Museum at 
Chartres, Amiens, Dijon, Orleans, Auxerre, Nancy, Bern, 
Brussels, Munich, Berlin, Dresden, Vienna, and Nurem- 
berg In Italy the richest collections (mostly of later 
tapestry) are those of the Vatican, the Pitti, the Bargello 
Palazzo del Té at Mantua, Turin (royal palace), Milan 
(royal palace), Como (cathedral), and the museum of Naples. 


Collee- 
tions. 


2 See RAPHAEL, Vol, xx. p. 292. 

% An earlier fabrique was started in 1630 by Urban VIII., but it 
soon ceased to be worked. 
ed The large collection in the Gobelin Museum was burnt in 
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The Spanish collections have been already mentioned. In 
England, besides the South Kensington Museum, fine tapes- 
tries exist in the palaces of Windsor and Hampton Court. 
Those formerly in the House of Lords were destroyed in 
the fire of 1834. St. Mary’s Hall at Coventry contains the 
finest examples of the 15th century. 


Literature.—By far the best work for its well-chosen colored 
illustrations is that of Fischbach, Textile Fabrics, English ed., 
1883; see also Dupont-Auberville, L’ornement des tissus, Paris, 
1875-77 ; Michel, Recherches sur la fabrication des étoffes, Paris, 1852 
(a very valuable work) ; Jubinal, Anciennes tapisserves, Paris, 1858- 
59; De Ronchaud, Le péplos d’ Athéné, Paris, 1872; Id., La tapis- 
serie, Paris, 1885; Miintz, La tapisserie dans l’antiquité, Paris, 1878; 
Lessing, Modéles de tapis Orientaux, Paris, 1879; Id., Ancient Ori- 
ental Carpets, London, 1879; Vincent Robinson, Oriental Carpets, 
London, 1882 (the illustrations are better than the text); Lady 
Alford, Needlework as Art, London, 1886 (deals partly with tex- 
tiles). Though few works treat of the general history of textiles, 
a very large number exist about tapestry weaving. The chief are 
—Depping, Réglements sur les arts . . . au XI[Ime siecle, Paris, 1837 ; 


De Montault, Tupisserie de la cath. d’ Angers, Paris, 1863; De Farcy | : - Mes gr? r . 
; /swaggerer is beaten in a similar way, but regains his 


on the same subject, 1875; Barraud, Tap. de la cath. de Beauvais, 
Beauvais, 1853; Rock, Textile Fabrics, S.k.M., London, 1870; Bock, 


Cat. des tissus, ete., au Musée German., Nuremberg, 1469; Kinkel, | an 


Rogier van der Weyden . . . et les tapisseries de Berne, Zurich, 1867 ; 


Givelet, Toiles brodées de Reims, Rheims, 1883; Louis Paris, Tap. | 
dela ville de Reims, Rheims, 1843; Loriquet, Tap. de Notre Dame | 


de Reims, Rheims, 1876; Pinchart, Tap. dans les Pays-Bas, and 
other works, Brussels, 1859-64; Dehaisnes, Tap. d' Arras avant le 
XVme siécle, Paris, 1879; Proyart, Recherches sur les tap. @’ Arras, 
Arras, 1863; Voisin, Tap. de la cath. de Tournay, Tournay, 1863; 
Van Drival, Tap. d’ Arras; Arras, 1864; Gorse, Tap. du chdteau de 
Pau, Paris, 1881; De la Fons-Melicoq, Hautlisseurs des XIVme au 
XVIme siécles, Paris, 1870; Santerre, Tup, de Beauvais, Clermont, 
1842 ; Deville, Statuts, ete., relatifs @ la corp, des tap. de 1258 a 1275, 
Paris, 1875; Darcel, Gaz. d. b.-arts, xiv. pp. 185, 273, and 414; Van 
deGraft, De Tapijt-Fubrieken de XVI. en XVII. Eeuw, Middelburg, 
1869. On Italian tapesteys see de Montault, Tap. de haute lisse a 
Rome, Arras, 1879 ; Conti, L’arte degli arazzi in Firenze, Florence, 
1875; Campori, L’arazzeria Estense, Modena, 1876; Braghirolli, 
Arazzi in Mantova, Mantua, 1879; Farabulini, L'arte degli arazzi, 
Rome, 1884; Gentili, L’art des tapis, Rome, 1878; and Mintz, Tap. 
Ttaliennes, Paris, 1880. On French and other late tapestry, see 
Darcel and Guichard, Les tap. décoratives, Paris, 1881; Lacordaire, 
Hist. de tapisserie, Paris, 1855 ; Guillaumot, L’ Origine . . . des Gobe- 
lins, Paris, 1860; Perathon, Tap. d’ Aubusson, de Felletin, et de Bel- 
legarde, Paris, 1857; Roy-Pierrefitte, Les tap. de Felletin, Limoges, 
1855; Durieux, Tap. de Cambrai, Cambrai, 1879; About and Bauer, 
Tap. apres les cartons de Raphael, Paris, 1875; Houdoy, Tap, de la 
Fubtication Lilloise, Lille, 1871;  Vergnaud-Romagnesi, Tap. au 
Musée @’ Orléans, Orleans, 1859; De St. Genois, Tap. d'Oudenarde, 
Paris, 1864; Talcot, Fabric. des tissus, Paris, 1852; Guiffrey, Hist. de 
la tapisserie, Tours, 1886; Pine, Tapestry of the House of Lords, Lon- 
don, 1739; and De Champeaux, Tapestry, 8S.K.M. handbook, Lon- 
don, 1878; Ashenhurst, Treatise on Weaving, London, 1886. 


(J. H. M.) 

TEZA, or TAZA. See Morocco, vol. xvi. p. 860. 

THACKERAY, Wititam MaAxkeprace (1811- 
1863), one of the greatest of English authors and 
novelists, son of Richmond Thackeray (Mrs. Richmond 
Thackeray was born Miss Becher), and grandson of 
W. R. Thackeray of Hadley, Middlesex, was born at 
Caleutta on July 18,1811. Both his father and grand- 
father had been Indian civil servants. , His mother, 
who was only nineteen at the date of his birth, was 
left a widow in 1816, and afterwards married Major 
Henry Carmichael Smyth. Thackeray himself was 
sent home to England from India as a child, and went 
to Charterhouse, since his time removed to Godal- 
ming from its ancient site near Smithfield. Anthon 
Trollope, in his book on Thackeray in the Englis 
Men of Letters series, quotes a letter written to him 
about Thackeray’s school-days by Mr. G. 8. Venables. 
‘‘He came to school young,’ Mr. Venables wrote, 
‘a pretty, gentle, and rather timid boy.’’ This ac- 
cords with the fact that all through Thackeray’s 
writings the student may find traces of the sensitive- 
ness which often belongs to the creative mind, and 
which, in the boy who does not understand its mean- 
ing and its possible power is apt to assume the guise 
of a shy disposition. To this very matter Mr. Vena- 
bles tersely refers in alater passage of the letter quoted 
by Trollope : ‘‘ When I knew him better, in later years, 
I thought I could recognize the sensitive nature which 
he had as a boy.’’ Another illustration is found in 
the statement, which will be recognized as exact by 
all readers of Thackeray, that ** his change of retro- 
spective feeling about his school-days was very charac- 
teristic. In his earlier books he always spoke of the 
Charterhouse as Slaughter House and Smithfield. 
As he became famous and prosperous his memory 
softened, and Slaughter House was changed into 
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Grey Friars, where Colonel Neweombe ended his 
life.’ Even in the earlier references the bitterness 
which has often been so falsely read into Thackeray is 
not to be found. In ‘‘ Mr. and Mrs. Frank Berry ”’ 


_(Men’s Wives) there is a description of a Slaughter- 
| House fight, following on an incident almost identical 


with that used in Vanity Fair for the fight between 
Dobbin and Cuff. In both eases the brutality of 
school life, as it then was, is very fully recognized and 
described, but not to the exclusion of the chivalry 
which goes alongside with it. In the first chapter of 
‘*Mr. and Mrs. Frank Berry,’’ Berry himself and Old 
Hawkins both have a touch of the hervie. In the 
story which forms part of Jen's Wives the bully 
whom Berry gallantly challenges is beaten, and one 
hears no more of him. In Vanity Fair Cuff the 


popularity by one well-timed stroke of magnanimity, 
afterwards shows the truest kindness to his con- 
queror. 

In February, 1829, Thackeray went to Trinity Col- 
lege, Cambridge, and in that year contributed some 
engaging lines on 7imbuctoo, the subject for the prize 
poem, to a little university paper called The Snob, 
the title of which he afterwards utilized in the famous 
Snob Papers. The first stanza has become tolerably 
well known, but is worth quoting as an early in- 
stance of the direct comie force afterwards employed 
by the author in verse and prose burlesques: 

In Africa—a quarter of the world— 3 
Men’s skins are black ; their hair is ¢ and curled ; 

And somewhere there, unknown to publie view, 

A mighty city lies, called Timbuctoo. 

One other passage at least in The Snob, in the 
form of askit on a paragraph.of fashionable intelli- 
gence, seems to bear traces of Thackeray’s handi- 
work. At Cambridge James Spedding, Monckton 
Milnes (Lord Houghton), Kdward Fitzgerald, W. H. 
Thompson (afterwards master of Trinity), and other 
distinguished persons were among his friends. In 
1830 he left Cambridge without taking a degree, and 
went to Weimar and to Paris. His visit to Weimar 
bore fruit in the sketches of life at a small German 
court which appear in Fitz-Boodle’s Confessions and in 
Vanity Fair. In 1832 he came of age, and inherited 
asum which Trollope’s book describes as amounting to 
about five hundred a year. The money was soon 
lost,—some in an Indian bank, some in two news- 
papers which in Zovel the Widower are referred to 
under one name as 7’he Musewm, in connection with 
which our friends Honeyman and Sherrick of The 
Newcomes are briefly brought in. His first regular lit- 
erary employment after the loss of his patrimony was 
on Fraser's Magazine, in which in 1837-38 appeared 
The History of Mr. Samuel Titmarsh and the Great 
Hoggarty Diamond, a work filled with instances of 
the wit, humor, satire, pathos, which found a more 
ordered if not a fresher expression in his later and 
longer works. For freshness, indeed, and for a fine 
perception which enables the author to spat among 
other feats that of —— up throughout the story 
the curious simplicity of its supposed narrator’s char- 
acter, the Great Hogpowty mond can searce be 
surpassed. The characters from Lady Drum, Lady — 
Fanny, Lady Jane, and Edmund Preston down to 
Brough, his daughter, Mrs. Roundhand, Gus Hos- 
kins, and, by no means least, Samuel Titmarsh’s pious — 
aunt with her store of ‘* Rosolio,’”’ are living; 
book is crammed with honest fun; and, for pure 
pathos, the death of the child, and the meeting of 
the husband and wife over the empty cradle (a 
illustrated by the author himself with that sugg 
of truth which no shortcoming in drawing could s 
stands, if not alone in its own line, at least in 
company of very few such scenes in fi 
The Great Hoggarty Diamond, 2 
with the fate that afterwards befell one 
best stories which appeared in a period 


“— 
x ~ 
wePk,—it had to be cut short at the bidding of the 
edit®r. 


Shawe, Of the daughters born of the marriage, 

ove, Mrs. Richmond Ritchie, has earned distinction 
. , a} 

as a novelist. Mrs. Thackeray, to quote Trollope, 


“became ill and her mind failed her,”’ and Thackeray | 
thereupon *‘ became as it were a widower till the end | 


of his days.’’ In 1840 came out The Paris Sketch 
Book. Mauch of it had been written and published 
at an earlier date, and in the earlier writings there are 
some very curious divagations in criticism. The book 
contains also a striking story of card-sharping, after- 
wards worked up and put into Altamont’s mouth in 
Pendennis, and a very powerful sketch of a gambler’s 
death and obsequies. Three years before, in 1837, 
Thackeray had begun in Fraser, the Yellowplush 
Papers, with their strange touches of humor, satire, 
tragedy (in one scene, the closing one of the history of 
Mr. Deuceace), and their sublimation of fantastic bad 
spelling (M’Arony for macaroni is one of the typical 
touches of this) ; and this was followed by Catherine, 
a strong story, and too disagreeable perhaps for its 
purpose, founded closely on the actual career of a 


criminal named Catherine Hayes, and intended to | 


counteract the then growing practice of making ruffians 
and harlots prominent characters in fiction. There 


soon followed /itz- Boodle’ s Confessions and Professions, | 


including the series Men’s Wives, already referred to ; 
and, slightly before these, The Shabby Genteel Story, 
a work interrupted by Thackeray's domestic affliction 
and afterwards republished as an introduction to The 
Adventures of Philip, which took up the course of 
the original story many years after the supposed date 
of its catastrophe. In 1843, and for some ten years 
onwards according to Trollope, Thackeray was writ- 
ing for Punch, and the list of his contributions in- 
cluded among many others the celebrated Snob 
Papers and the Ballads of Policeman X. In 1848 also 
eame out the Jrish Sketch Book, and in 1844 the ac- 
count of the journey From Cornhill to Grand Cairo, 
in which was published the excellent poem of The 
White Squall. In 1844 there began in Fraser the 
Memoirs of Barry Lyndon, called in the magazine 
The Luc of Barry Lyndon, a Romance of the Last 
Century. Barry Igndon has, with a very great dif- 
ference in treatment, some resemblance to Smollett’s 
Count Fathom; the hero, that is to say, is or be- 
comes a most intolerable scoundrel, who is magnifi- 
cently unconscious of his own iniquity. The age and 
pressure of the time depicted are caught with amazing 
verisimilitude, and in the boyish career of Barry Lyn- 
don there are fine touches of a wild chivalry, sim- 
plicity, and generosity, which mingle naturally with 


nable training, afterwards corrupt his whole mind and 
eareer. The man is so infatuated with and so blind 
to his own roguery, he has so much dash and daring, 
and is on oceasions so infamously treated, that it is 
not easy to look upon him as an entirely detestable 
villain until, towards the end of his course, he becomes 
wholly lost in brutish debauchery and cruelty. His 
tter career is founded on that of Andrew Robinson 
toney Bowes, who married the widow of John, ninth 
earl of Strathmore. There is also no doubt a touch 
of Casanova in af has gna character. Besides 
the contributions to Punch specially referred to, there 
‘should be noticed Punch’s Prize Novelists, containing 
some brilliant parodies of Edward Lytton Bulwer, 
_ Lever, Mr. D'Israeli (in Codlingsby, perhaps the most 
perfect of the series), and others. Among minor but 


admirable works of the same period are found A Le- 
— gend of the Rhine (a burlesque of the 


eat Dumas’s 
thon T Archer), brought out in a periodical of George 
Sruikshank’s, Cox’s Diary (on which has been founded 
a_well-known Dutch comedy, Janus Tulp), and the 
‘fatal Boots. This is the most fitting moment for 
ming also Rebecca and Rowena, which towers, 


In the same year in which it appeared Thack- | 
eray ‘narried Isabella, daughter of Colonel Matthew | 


the worse qualities that, under the influence of abomi- | 
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not only over Thackeray's other burlesques, excellent 
as they are, but over every other burlesque of the kind 
ever written. Its taste, its wit, its pathos, its humor, 
are unmatchable ; and it contains some of the best 
songs of a particular kind ever written—songs worthy 
indeed to rank with Peacock’s best. In 1846 was pub- 
lished by Messrs. Bradbury and Evans, the first of 
twenty-four numbers of Vanity Fair, the work which 
first placed Thackeray in his proper position before 
the public as a novelist and writer of the first rank. It 
/was completed in 1848, when Thackeray was thirty- 
| seven years old; and in the same year Abraham Hay- 
|ward paid a tribute to the author’s powers in the 
Edinburgh Review. It is probable that on Vanity 
Fur has been largely based the foolish ery, now heard 
less and less frequently, about Thackeray’s cynicism, 
acry which he himself, with his keen knowledge of 
men, foresaw and provided against, amply enough as 
{one might have thought, at the end of the eighth 
chapter, in a passage which is perhaps the best. com- 
mentary ever written on the author’s method. He has 
‘explained how he wishes to describe men and women 
as they actually are, good, bad, and indifferent, and to 
‘claim a privilege— 


“Occasionally to step down from the platform, and talk 
about them; if they are good and kindly, to love and shake 
them by the hand; if they are silly, to laugh at them con- 
fidentially in the reader’s sleeve; if they are wicked and 
heartless, to abuse them in thestrongest terms politeness 
;admits of. Otherwise you might fancy it was I who was 
-sneeringat the practice of devotion, which Miss Sharp finds 

so ridiculous; that it was I who laughed good-humoredly 

at the railing old Silenus of a baronet—whereas the laughter 
_comes from one who has no reverence except for prosperity, 
-and no eye for anything beyond success. Such people there 
|are living and flourishing in the world—Faithless, Hope- 
less, Charityless: let us have at them, dear friends, with 
might and main. Some there are, and very successful too, 
|mere quacks and fools: and it was to combat and expose 
| such as those, no doubt, that laughter was made.” 


As to another accusation which was brought against 
‘the book when it first came out, that the colors were 
laid on too thick, in the sense that the villains were 
too villainous, the good people too goody-goody, the 
best and completest answer to that can be found by 
‘any one who chooses to read the work with care. Os- 
borne is, and is meant to be, a poor enough creature, 
but he is an eminently human being, and one whose 
oorness of character is developed as he allows bad 
| influences to tell upon his vanity and folly. The good 
‘in him is fully recognized, and comes out in the beau- 
tiful passage describing his farewell to Amelia on the 
eve of Waterloo, in which passage may be also found 
a sufficient enough answer to the statement that Amelia 
‘is absolutely insipid and uninteresting. So with the 
companion picture of Rawdon Crawley’s farewell to 
' Becky: who that reads it can resist sympathy, in spite 
‘of Rawdon’s vices and shady shifts for a living, with 
his simple bravery and devotion to his wife? As for 
Becky, a character that has since been imitated a host 
of times, there is certainly not much to be said_ in her 
defence. We know of her, to be sure, that she thought 
she would have found it easy to be good if she had 
been rich, and we know also what appends. when 
Rawdon, released withoug her knowledge from a 
_spunging-house, sarpeined her alone with and singing 
to Lord Steyne in the house in May Fair. After a 
gross insult from pe ‘Rawdon Crawley, spring- 
ing out, seized him the neckcloth, until Steyne, 
almost strangled, writhed and bent under his arm. 
-*Youlie, you dog,’ said Rawdon ; ‘you lie, you coward 
and villain!’ And he struck the peer twice over the 
face with his open hand, and flung him Weeding. fe 
| the ground. It was all done before Rebecca could in- 
terpose. She stood there trembling before him. She 
admired her husband, strong, brave, and victorious.” 
This admiration is, as Thackeray himself thought it, 
the capital touch in a scene which is as powerful as 
any Thackeray ever wrote—as powerful, indeed, as any 


| 


a 
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in English fiction. 


Its full merit, it may be noted in! no means just. 


THACKERAY. 


There is plenty of kindliness in Ihe 


passing, has been curiously accented by an imitation | treatment of the young men who, like Clive New- 
of it in M. Daudet’s Fromont Jeune et Risler Ainé. | come himself and Lord Kew, possess no very shining 
As to the extent of the miserable Becky’s guilt in the | virtue beyond that of being hovorable gentlemen; in 
Steyne matter, on that Thackeray leaves it practically | the character of J. J. Ridley, there is much tender- 
open to the reader to form what conclusion he will. | ness and pathos; and no one can help liking the 
There is, it should be added, a distinct touch of good!) Bohemian F. B., and looking tolerantly on his fail- 


in Becky’s conduct to Amelia at Ostend in the, last | ings. 


It may be that both the fiendish temper of 


chapter of the book, and those who think that too little | Mrs. Mackenzie and the sufferings she inflicts on the 
punishment is meted out to the brilliant adventuress Colonel are too closely insisted on ; but it must be re- 


in the end may remember this to her credit. 
supreme art in the treatment of her character that 
makes the reader understand and feel her attractive- 
ness, though he knows her extraordinarily evil quali- 
ties; and in this no writer subsequent to Thackeray 
who has tried to depict one of the genus Becky Sharp 
has even faintly succeeded. 
acters there is not one—and this is not always the case 
even with Thackeray's chief figures—who is incom- 
pletely or inconsistently depicted; and no one who 
wishes to fully understand and appreciate the book 
can afford to miss a word of it. 

Vanity Fair was followed by Pendennis, Esmond, 
and The Newcomes,. which appeared respectively in 
1850, 1852, and 1854. It cat be more easy to pick 
holes critically in Pendennis than in Vanity Fair. Pen- 
dennis himself, after his boyish passion and university 
escapades, has disagreeable touches of flabbiness and 
worldliness ; and the important episode of his rela- 
tions with Fanny Bolton, which Thackeray could never 
have treated otherwise than delicately, is so lightly and 
tersely handled that it is a little vague even to those 
who read between the lines; the final announcement 
that those relations have been innocent can scarcely be 
said to be led up to, and one can hardly see why it 
should have been so long delayed. This does not of 
course affect the value of the book asa picture of middle 
and upper class life of the time, the time when Vauxhall 
still existed, and the haunt for suppers and songs which 
Thackeray in this book called the Back Kitchen, and 
it is a picture filled with striking figures. In some of 
these, notably in that of Foker, Thackeray went, it is 
supposed, very close to actual life for his material, and 
in that particular case with a most agreeable result. 
As for the two wnbre of the marquis of Steyne, it is 
difficult. to believe that they were intended as carica- 
tures from two well-known persons. If they were, for 
once Thackeray’s hand forgot its cunning. Here, as 
in Vanity Fair, the heroism has been found a little 
insipid; and there may be good ground for finding 
Laura Pendennis dull, though she has a spirit of her 
own. In later books she becomes, what Thackeray’s 
people very seldom are, a tiresome as well as an unin- 
viting person. Costigan is unique, and so is Major Pen- 
dennis, a type which, allowing for differences of period 
and manners, will exist as (eu as society does, and 
which has been’‘seized and depicted by Thackeray as 
by no other novelist. His two encounters, from both 
of which he comes out victorious, one with Costigan in 
the first, the other with Morgan in the second volume, 
are admirable touches of genius. In opposition to the 
worldliness of the major, with which Pendontia does 
not escape being tainted, we have Warrington, whose 
nobility of nature has come unscathed through a severe 
trial, and who, a thorough gentleman if a rough one, 
is really the guardian of Pendennis’s career. ‘There 
is, it should noted, a characteristic and acknowl- 
edged confusion in the plot of Pendennis, which will 
not spoil any intelligent reader’s pleasure. 

Probably most readers of The Newcomes (1854) to 
whom the book is mentioned think first of the grand, 
chivalrous, and simple figure of Colonel Neweome, who 
stands out in the relief of almost ideal beauty of 
character against the crowd of more or less imperfect 
and more or less base personages who move through 
the novel. At the same time, to say, as has been 


said, that this book ‘‘ is full of satire from the first to | f: 


the last page,’’ is to convey an impression which is by 


Among the minor char- | 


It is| membered that this heightens the singular pathos of 


the closing scenes of the Colonel’s life. It has seemed 
convenient to take The Newcomes after Pendennis, 
because Pendennis and his wife reappear in this book 
as in the Adventures of Philip; but Esmond (1852) 
was written and published before The Newcomes. To 
some students Hsmond seems and will seem Thack- 
eray’s capital work. It has not been rivalled, and 
only a few times approached by Mr. Besant, as a 
romance reproducing with unfailing interest and aceu- 
racy the figures, manners, and phrases of a past time, 
and it is full of beautiful touches of character. But 
Beatrix, upon whom so much hinges, is an unpleasing 
character, although one understands fully why men 
were captivated by her insolent beauty and brillianey ; 
and there is some truth in Thackeray’s own saying, 
that, ‘‘ Esmond was a prig.’’ Apart from this, the 
story is, like the illusion of a past time in the narra- 
tive, so complete in all its details, so harmoniously 
worked out, that there is little room for criticism. As 
to Hsmond’s marriage with the lady whom he has 
served and loved as a boy, that is a matter for indi- 
vidual. judgment. Beatrix, it has been indicated 
above, is wonderfully drawn ; and not the least won- 
derful thing about her is her reappearance as the jaded, 
battered, worldly, not altogether unkindly, Baroness 
in The Virginians. It was just what Beatrix must 
have come to, and the degradation is handled with the 
lightest and finest touch. ‘ 

In 1851 Thackeray had written The English 
Humorists of the Eighteenth Century, delivered as a 
series of lectures at Willis’s Rooms in the same year. 
and re-delivered in the United States in 1852° and 
1853, as was afterwards the series called Zhe Four 
Georges. Both sets were written for the purposes of 
lecturing. In 1857 Thackeray stood unsuccessfully as 
a parliamentary candidate for Oxford against Mr. 
Cardwell, and in the same year appeared the first num- 
ber of The Virginians, a sequel to Esmond, This is 
a most unequal work,—inferior, as sequels are apt to 
be, to Esmond as an historical romance, less compact 
and coherent, prone to divagation and desultoriness 
yet charming enough in its lifelikeness, in the wit and 
wisdom of its reflections, and, as has been said, in its 
portrait of Beatrix grown old. The last number of 
The Virginians came out in 1859, and in the same 
year Thackeray undertook the editorship of the Corn- 
hill Magazine. This was a task which, as readers of 
his Roundabout paper ‘‘ Thorns in the Cushion’’ will 
remember, the kindliness and sensitiveness of his dis- 
position made irksome to him, and he resigned the edi- 
torship in April, 1862, though he continued to write for 
the magazine until he died. In the Cornhill appeared 
from his pen Lovel the Widower, previously written, 
with different names for some of the perso in 
dramatic form; The Adventures of Philip ; the 
about Papers ; and the story, paleo never finished 
called Denis Duval. Lovel the Widower, changed 
from the dramatic to the narrative form, remains a — 
piece of high comedy in which the characters areindi- 
cated rather than fully worked out, with a bold and — 

racticed touch. It contains some references to— 
Theakeras's early and unfortunate n per ula- 
tions, and it was provided by the author with “- 
tions which as in others of his books have a value 
which is entirely their own in furnishin it. 


ar completer commentary on the 
could have been given by any 
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perspicacious and finished, who approached the picto- 
rial representation of the characters from the outside. 


To the general statement thus indicated an exception | 


should be made in the case of Doyle's illustrations to 
The Newcomes and to Rebecca and Rowena. On 
the other hand, not even Doyle could have matched 
the fun and spirit of Thackeray’s own illustrations to 


another burlesque story, one of his best, Zhe Rose | 


and the Ring. The Roundabout Papers, a small 
storehouse of some of Thackeray’s best qualities as an 
essayist, came outin the Cornhill Magazine simul- 
taneously with Lovel the Widower and with The 
Adventures of Philip. Among them is one differing 
in form from the rest, called The Notch on the Axe— 
a Story dla Mode. It isan almost perfect specimen 
of the author’s genius for burlesque story-telling ; but 
it contains an odd instance, which a careful reader 
will not fail to discover, of the odd habit of inaccuracy 
of which Thackeray himself was conscious. The 
Adventures of Philip is, as has been before said, in the 
nature of a sequel to or a completion of A Shabby 
Genteel Story. As with the other direct sequel, it is 
a work of great inequality. It contains scenes of 
humor, pathos, satire, which rank with Thackeray’s 
best work ; some old friends from others of the novels 
make brief but pleasant reappearances in its pages ; 
there are fine sketches of journalistic, artistic, an 
diplomatic life, and the scene from the last-named in 
Paris is inimitable. The Little Sister is altogether 
eee htfal ; the Twysden family are terribly true and 
vast! “4 diverting ; the minor characters, among whom 
old Ridley, J. J.’s father, should be mentioned, are 
wonderfully hit off ; nor did Thackeray ever write a 
better scene than that of the quarrel between Bunch, 
Baynes, and M’ Whirter in the Paris pension. Philip 
himself is impossible ; one cannot say that the charac- 
ter is ill-drawn—it is not drawn at all. It is an 
entirely different personage in different chapters; and 
it has here and there a very unpleasant touch which 
must have come of rapid writing. Yet so admirable 
are many parts of the book that it cannot be left out 
of the list of Thackeray’s most considerable works. 
Denis Duval, which reached only three numbers, 
promised to be a first-rate work, more or less in the 
d manner. The author died while it was in 


progress, on the day before Christmas day, 1863. He 
was buried in Kensal Green, anda bust by Marochetti 
was put up to his memory in Westminster Abbey. 
Little has yet been said of Thackeray’s performances 
in poetry. They formed a small but not the least 
significant part of his life’s work. The grace and the 
apparent spontaneity of his versification are beyond 
question. Some of the more serious efforts, such as 
The Chronicle of the Drum (1841), are full of power, 
and instinet with true poetic feeling. Both the half- 
humorous half-pathetic ballads and the wholly ex- 
travagant ones must be classed with the best work in 
that kind ; and the translations from Béranger are as 
ood as verse translations can be. He had the true 
petic instinct, and proved it by writing poetry which 
equalled his prose in grace and feeling. 


_It is not necessary to discuss the precise place which 
Thackeray will in future hold, in respect to his imme- 
diate contemporaries. What seems absolutely certain 
is that the force and yariety of his genius and art will 

rays hold for him a place as one of the greatest of 
sh novelists and essayists, and, it should be 
ed, as by no means the least of English critics. 


(w. H. P.) 

_THALBERG, Statsmonp (1812-1871), a celebrated 
pianist and composer for his instrument, was born at 
sneva in 1812 (May 5 or January 7). In 1822 he 
s taken to Vienna, where, under the watchful care 
Count Dietrichstein, his education was completed. 
ere is some doubt as to the masters under whom he 
; but it is certain that he received instruction 


Hummel, and perhaps also from Czerny, and 
he took ns in composition from Sechter. 
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| He made his first appearance as a pianist at Prince 


Metternich’s in 1826, and published his first compo- 
sition—a Funtasia on Airs from “ Huryanthe’’—in 


| 1828, but it was not until 1830 that. he was first fairly 
|introduced to the public, with such brilliant success 


that from that time forward his only rival was Liszt. 
In 1834 he was appointed ‘‘kammervirtuos’’ to the 
emperor of Austria. He first appeared in Paris in 
1837; and in 1838 he came to England, astonishing 
his hearers with the novel effects produced in his 
Variations on God Save the Queen, while he charmed 
them with his delicate touch and the purity of his 
expression. Thenceforward his career was a succes- 
sion of triumphs. In order to disprove the popular 
idea that he could execute no music but his own, he 
played Beethoven’s Concerto in C minor (op. 37) at 
the London Wednesday Concerts, held in 1846-47 at 
Exeter Hall, with a keen intelligence which proved 
his power of interpreting the works of the great 
masters to be at least on a level with his wonderful 
technique. Besides his pianoforte compositions, which 
are almost innumerable, Thalberg produced two operas, 
—Cristina, which proved a complete failure, and 
Florinda, which fared but little better at Her 
Majesty’s Theatre in 1851. He played in London 
for the last time in 1863, and afterwards retired to 
Be estate near Naples. He died at Naples, April 
27, 1871. 

THALES or Miretus (640-546 B.c.), son of Ex- 
amyus and Cleobuline. is universally recognized as 
the founder of Greek geometry, astronomy, and philos- 
ophy. He is said by Herodotus and others to have 
been of Phoenician extraction, but the more common 
account (see Diogenes Laertius) is that he was a 
native Milesian of noble birth. Zeller thinks that his 
ancestors belonged to the Cadmean tribe in Beeotia, 
who were intermingled with the Ionians of Asia 
Minor, and thus reconciles the conflicting statements. 
The nationality of Thales is certainly Greek and not 
Pheenician. The high estimation in which he was 
held by his contemporaries is shown by the place he 
occupied as chief of the seven ‘‘ wise men”’ of Greece; 
and in later times amongst the ancients his fame was 

uite remarkable. It is well known that this name 
Ceopdt) was given on account of practical ability; and 
in accordance with this we find that Thales had been 
occupied with civil affairs, and indeed several in- 
stances of his political sagacity have been handed 
down. Of these the most remarkable is the advice, 
praised by Herodotus, which he gave to his fellow- 
countrymen ‘‘ before Ionia was ruined,’’—‘‘ that the 
Tonians should constitute one general council in Teos, 
as the most central of the twelve cities, and that the 
remaining cities should nevertheless be governed as 
independent states’’ (Herod., i. 170). It is probable, 
however, that in the case of Thales the appellation 
‘wise man,’’ which was given to him and to the 
other six in the archonship of Damasius (586 B.c.),’ 
was conferred on him not only on account of his 
political sagacity, but also for his scientifie eminence 
(Plut., Solon, c. 3). To about the same time must 
be referred his celebrated prediction of the eclipse of 
the sun, which took eam on May 28, 585 B.c. This 
event, which was of the highest importance, has given 
rise to much discussion. The account of it as given 
by Herodotus (i. 74) contains two statements: (1) the 
fact that the eclipse did actually take place during a 
battle between the Medes and the Lydians, that it 
was a total eclipse (Herodotus calls it a ‘‘ night bat- 
tle’’), that it caused a cessation of hostilities and led 
to a lasting peace between the contending nations; 
(2) that Thales had foretold the eclipse to the Ionians, 


1 Bretschneider (Die Geom. vor Euklides, p. 40), without stating 
his authority, gives “ between 585 and 588 B.c.” as the date of the 
archonship of Damasius. In this he is followed by some other 
recent writers, who infer thence that the name “ wise”’ was con- 
ferred on Thales on account of the success of his prediction. The 
ay he = B.c., given above, which is taken from Clinton, is adopted 

y er, 
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and fixed the year in which it actually did take place. | 
Various dates—ranging from 625 B.0. to 583 B.c.—| 
have been assigned by different chronologists to this | 
eclipse; but, since the investigations of Airy,’ Hind,? | 
and Zech,® the date determined by them (May 28, | 
585 B.c.) has been generally accepted. This date | 
agrees nearly with that given by Pliny (JZ. W., ii. 12). | 
The second part of the statement of Herodotus—the | 
reality of the prediction by Thales—has been fre- 
quently called in question, chiefly on the ground that, 
in order to predict a solar eclipse with any chance of 
success, one should have the command of certain as- 
tronomical facts which were not known until the 3d 
century B.c., and then merely approximately, and 
only employed with that object in the following cen- 
tury by Hipparchus. The question, however, is not | 
whether Thales could predict the eclipse of the sun 
with any chance of sueccess—much less whether he | 
could state beforehand at what places the eclipse would 
be visible, as some have erroneously supposed, and 
which of course would have been quite impossible for 
him to do, but simply whether he foretold that there 
would be a solar eclipse in that year, as stated by 
Herodotus. Now as to this there is quite a remark- 
able unanimity in the testimony of the ancients, and 
the evidence is of the strongest kind, ascending to. 


Herodotus, and, according to the account of Diogenes | 
Laertius, even to Xenophanes, who was an Ionian, 
and not much later than Thales. Further, we know 
that im the 8th century B.c. there were observatories 
in most of the large cities in the valley of the Eu- 
phrates, and that professional astronomers regularly 
took observations of the heavens, copies of which were 
sent to the king of Assyria; and from a cuneiform in- 
scription found in the palace of Sennacherib at Nine- | 
veh, the text of which is given by George Smith,* we 
learn that at that time the epochs of eee of both | 
sun and moon were predicted as possible—probably by. 
means of the cycle of 223 lunations or Chaldzean Saros | 
—and that observations were made accordingly. 

The wonderful fame of Thales amongst the ancients 
must have been in great part due to this achievement, 
which seems, moreover, to have been one of the chief | 
causes that excited amongst the Hellenes the love of 
science which ever afterwards characterized them. 
Thales seems not to have left any writings behind him, 
though as to this there appears to be some doubt (see 
Diog. Laer., i. 23). Many anecdotes, amusing rather 
than instructive, are related of him, which have been 
handed down by Diogenes Laertius and other writers. 
From some of them it would appear that he was 
engaged in trade, which is indeed expressly stated by 
Plutarch (Solon, ce. 2). It is probable that in the 
pursuit of commerce he was led to visit Egypt. Of 


the fact that Thales visited Egypt, and there became 
acquainted with geometry, there 1s abundant evidence. 
Hieronymus 6f Rhodes (ap. Diog. Laer., i. 27) says, 


“he never had any teacher except during the time 
when he went to Egypt and associated with the 


priests. ’’5 

But the characteristic feature of the work of Thales 
was that to the knowledge thus acquired he added the 
capital creation of the geometry of lines, which was 
essentially abstract in its character. The only geometry 
known to the Egyptian — was that of surfaces, 
together with a sketch of that of solids, a geometry 
consisting of some simple quadratures and element- 
ary cubatures, which they had obtained empirically. 
Thales, on the other hand, introduced abstract geom- 


1“On the Eclipses of Agathocles, Thales, and Xerxes,” Phil. 
Trans., vol, exiiii. > 179 sq., 1853. ; 

2 Atheneum, p. 919, 1852. sileds 

8 Astronomische Untersuchungen der wichtigeren Finsternisse, etc., 
p. 57, 1853. 


4 Assyrian Discoveries, p. 409. 

5 Cf. Pamphila and the spurious letter from Thales to Phere- 
cydes, ae Diog. Laer. ; Proclus, In primum Euclidis Elementorum 
Librum Commentarii, ed, Friedlein, p. 65; Pliny, H. N., xxxvi. 12; 
Jamblichus, Jn Vit. Pythag., 12; Plutarch, . Sap. Conviv., 2, De 
Iside, 10, and Plac., i. 3,1. ' 
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etry, the object of which is to establish precise relations 
between the different parts of a figure, so that some 
of them could be found by means of others in a 
manner strictly rigorous. This was a phenomenon 
quite new in the world, and due, in fact, to the ab- 
stract spirit of the Greeks. 

The following discoveries in geometry are attributed to 
Thales: (1) the circle is bisected by its diameter (Proel., op. 
cit., p. 157); (2) the angles at the base of an isosceles triangle 
are equal (Id., p. 250); (3) when two straight lines cut each 
other the vertically opposite angles are equal (Id., p. 299) ; 
(4) the angle in asemicircle is a right angle ;6 (5) the Pam 
Euclid i. 26 is referred to Thales by Eudemus (Procl., op. 
cit., p. 352). Two applications of geometry to the solution 
of practical problems are also attributed to him: (1) the 
determination of the distance of a ship at sea, for which he 
made use of the last theorem ; (2) the determination of the 
height of a pyramid by means of the length of its shadow ; 
according to Hieronymus of Rhodes (Diog. Laert., i. 27) 


} and Pliny (NV. H., xxxvi. 17), the shadow was measured at 


the hour of the day when a man’s shadow is the same 
length as himself. Plutarch, however, states the method 
in a form requiring the knowledge of Euclid vi. 4, but 
without the restriction as to the hour of the day (Sept. 
Sap. Conviv., 2). Further, we learn from Diogenes Laer- 
tius (i. 25) that he perfected the things relating to the 
scalene triangle and the theory of lines. Proclus, too, in 


/his summary of the history of geometry before Euclid, 
| which he probably derived from Eudemus of Rhodes, says 


that Thales, having visited Egypt, first brought the knowl- 
edge of geometry into Greece, that he discovered many 
things himself, and communicated the beginnings of many 
to his successors, some of which he attempted in a more 
abstract manner (xado\ccrepov) and some in a more intui- 
tional or sensible manner (aic@nrixarepov) (oe. cit., p. 65). 
From these indications it is no doubt difficult to deter- 
mine what Thales brought from Egypt and what was due 
to his own invention. This difficulty has, however, been 
lessened since the translation and publication of the papyrus 
Rhind by Eisenlohr ;7 and it is now generally admitted that, 
in the distinction made in the last passage quoted above 
from Proclus, reference is made to the two forms of his 
work,—aic@nrixsrepov pointing to what he derived from 
Egypt or arrived at in an Egyptian manner, while 
Kado\kwrepov indicates the discoveries which he made in 
accordance with the Greek spirit. To the former belong 
the theorems (1), (2). and (3), and to the latter especially 
the theorem (4), and also, probably, his solution of the two 
practical problems. We infer, then, [1] that Thales must 
have known the theorem that the sum of the three angles 
of a triangle are equal to two right angles. This inference 
is made from (4) taken along with (2). No doubt we are 
informed by Proclus, on the authority of Eudemus, that the 
theorem Euclid i. 32 was first proved in a general way by 
the Pythagoreans (see PyTHAGORAS, vol. xx. p. 146); but, 
op the other hand, we learn from Geminus that the ancient 
geometers observed the equality to two right angles in each 


| kind of triangle—in the equilateral first, then in the isos- 


celes, and lastly in the scalene (Apoll., Conica, ed. Halleius, 
p. 9), and it is plain that the geometers older than the 


Pythagoreans can be no other than Thales and his school. 


The theorem, then, seems to have been arrived at by indue- 
tion, and may have bgen suggested by the contemplation of 
floors or walls covered with tiles of the form of equilateral 
triangles, or squares, or hexagons. [2] We see also in the 
theorem (4) the first trace of the important conception of 
geometrical loci, which we, therefore, attribute to Thales. 
It is worth noticing that it wasin this manner that this 
remarkable property of the circle with which, in fact, ab- 
stract geometry was inaugurated, presented itself to the 
imagination of Dante : r 


“Ose del mezzo cerchio far si puote 
Triangol si, ch’un retto non avesse.”—Par., e. xiii, 101. 


[3] Thales discovered the theorem that the sides of 
gular triangles are proportional. The know ot 
theorem is distinctly attributed to Thales by Plutarch, a 
it was probably made use of also in his determin 0! 
the distance of a ship at sea. bs" y 
Let us now consider the importance of the work 
Thales. I. In ascientific point of view: (a) we see, in 
first place, that by his two theorems he d 
geometry of lines, which has ever since the 
cipal part of geometry; (+) he may, in the second | 


6 This is peqpedtionship se meaning t 
phila (temp. Nero), ap. Diog, Laert., i. 24, th 
person to describe a pag = ea in 

7 Ein mathematisches Handbuch der a 
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fairly considered to have laid the foundation of algebra, for 
his first theorem establishes an equation in the true sense 
of the word, while the second institutes a proportion.! II. 
In a philosophic point of view: wé see that in these two 
theorems of Thales the first type of a natural law, i.e., the 
expression of a fixed dependence between different quanti- 
ties, or, in another form, the disentanglement of constancy 
in the midst of variety—has decisively arisen.? III. Lastly, 
in a practical point of view: Thales furnished the first 
example of an application of theoretical geometry to prac- 
tice,’ and laid the foundation of an important branch of the 
same—the measurement of heights and distances. For the , 
further progress of geometry see PYTHAGORAS. 

As to the astronomical knowledge of Thales we have the 
following notices: (1) besides the prediction of the solar 
eclipse, Eudemus attributes to him the discovery that the 
circuit of the sun between the solstices is not always 
uniform ;* (2) he called the last day of the month the thir- | 
tieth (Diog. Laert., i. 24); (3) he divided the year into 365 
days (Id., i. 27) ; (4) he determined the diameter of the sun 
to be the 720th part of the zodiac ;> (5) he appears to have 
pointed out the constellation of the Lesser Bear to his coun- 
trymen, and instructed them to steer by it [as nearer the 

le} instead of the Great Bear (Callimachus ap. Diog, 

rt., i. 23; cf. Aratus, Phenomena, v.36 sq.). Other discov- 
eries in astronomy are attributed to Thales, but on authori- 
ties which are not trustworthy. He did not know, for 
example, that “the earth is spherical,’ as is erroneously 
stated by Plutarch (Placita, iii. 10); on the contrary, he | 
conceived it to be a flat disk, and in this supposition he | 
was followed by most of his successors in the Ionian schools, 
cluding Anaxagoras. The doctrine of the sphericity of 
the earth, for which the researches of Anaximander had 
prepared the way,® was in fact one of the the great dis- 
coveries of Pythagoras, was taught by Parmenides, who 
was connected with the Pythagoreans, and remained for a 
long time the exclusive property of the Italian schools.’ 

Whilst in virtue of his political sagacity and intellectual | 
eminence Thales held a place in the traditional list of the 
wise men, on the strength of the disinterested love of 
knowledge which appeared in his physical speculations he 
was accounted a “ philosopher” (¢A0copos). His “ philoso- 
phy” is usually summed up in the dogma “water is the 
principle, or the element, of things;” but, as the technical 
terms “principle” (dpx7) and “element” (crocxetov) had 
‘not yet come into use, it may be conjectured that the phrase 
“all things are water” (rdvra tdwp écri) more exactly repre- | 
sents his teaching. Writings which bore his name were 
extant in antiquity; but, as Aristotle, when he speaks of 

ales’s doctrine, always depends upon tradition, there can 
be little doubt that they were forgeries. 

_ From Aristotle we learn (1) that Thales found in water 
the origin of things; (2) that he conceived the earth to 
t upon a sea of the elemental fluid; (3) that he supposed 
all things to be full of gods; (4) that in virtue of the attrac- 
tion exercised by the magnet he attributed to it a soul. 
Here our information ends. Aristotle’s suggestion that 
les was led to his fundamental dogma by observation 
the part which moisture plays in the production and 
e maintenance of life, and Simplicius’s, that the impres- 
lity and the binding power of water were perhaps also 
his thoughts, are by admission purely conjectural. 
Simplicius’s further suggestion that Thales conceived the 
ement to be modified by thinning and thickening is 
nly inconsistent with the statement of Theophrastus 
at the hypothesis in question was peculiar to Anaximenes. 
assertion preserved by Stobeeus that Thales recognized, 
ether with the material element “water,” “mind,” 
ich penetrates it and sets it in motion, is refuted by the 
ecise testimony of Aristotle, who declares that the early 
icists did not distinguish the moving cause from the 
naterial cause, and that before Hermotimus and Anaxagoras 

> one postulated a creative intelligence. 
It would seem, then, that Thales sought amid the variety 
of things a single material cause; that he found such a 
vause in one of the forms of matter most familiar to him, 
ely, water, and accordingly regarded earth and all that 


' 


Comte, Syst?me de Politique Positive, iii. 
, Les Grands Types oe Ua mands vol. 
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t retation of the passage in Diogenes 
i, 24 (see Wolf, der Astron., p. 169), where oeAnvaiov 
bly a seribe’s error for ¢wédcaxod. Cy. Apuleius, Morida, iv. 
attributes to Thales, then old, the discovery: ‘ quotiens 
dine sua circulum anem permeat metiatur.” 
inder Anaximander recognized 
on. 


'the course of three succeeding generations, 


'rhynchus paradoxus of metals.” 
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it contains as water variously metamorphosed; and that, 
asking himself no questions about the manner of its trans- 
formation, he was content “to see in the forces of nature 
present deities” (Zeller). 

The doctrine of Thales was interpreted and developed in 
First, Anaxi- 
mander chose for what he called his “ principle ” (dpx%), 
not water, but a corporeal element intermediate between 
fire and air on the one hand and water and earth on the 
other. Next, Anaximenes, preferring air, resolved its 
transformations into processes of thinning and thickening. 
Lastly, Heraclitus asserted the claims of fire, which he con- 


| ceived to modify itself, not occasionally, but perpetually. 


Thus Thales recognized change, but was not careful to 
explain it; Anaximander attributed to change two direc- 


| tions; Anaximenes conceived the two sorts of change as 


rarefaction and condensation ; Heraclitus, perceiving that, 
if, as his predecessors had tacitly assumed, change was 
occasional, the interference of a moving cause was neces- 
sary, made change perpetual. Butallfouragreed in tracing 
the variety of things to a single material cause, corporeal, 


/ endowed with qualities, and capable of self-transformation. 


A new departure was taken by the Eleatie Parmenides (see 
vol. xviii. p. 320), who, expressly noting that, when Thales 


‘and his successors attributed to the supposed element 


changing qualities, they were untrue to the principle of 
monism, required that the superficial plurality of nature 
should be strictly distinguished from its fundamental unity. 
Hence, whereas Thales and his successors had confounded 
the One, the element, and the Many, its modifications, the 
One and the Not-One or Many became with Parmenides 
matters for separate investigation. In this way two lines 
of inquiry originated. On the one hand Empedocles and 
Anaxagoras, abandoning the pursuit of the One, gave them- 
selves to the scientific study of the Many; on the other 
Zeno, abandoning the pursuit of the Many, gave himself to 
the dialectical study of the One. Both successions were 
doomed to failure; and the result was a skepticism from 
which the thought of Greece did not emerge until Plato, 
returning to Parmenides, declared the study of the One and 
the Many, jointly regarded, to be the true office of philos- 
ophy. Thus, meagre and futile as the doctrine of Thales 
was, all the Greek schools, with the solitary exception of 
that of Pythagoras, took their origin from it. Not in name 
only, but also in fact, Thales, the first of the Ionian physi- 
cists, was the founder of the philosophy of Greece. 
Bibliography.—(A) GEOMETRICAL AND ASTRONOMICAL.—C, A. 
Bretschneider, Die Geometrie u. die Geometer vor Euklides, Leipsie,, 
1870; H. Hankel, Zur Geschichte der Mathematik, Leipsic, 1874; G. 
J. Allman, “Greek Geometry from Thales to Euclid,” Herma- 
thena, No. v., Dublin, 1877; M. Cantor, Vorlesungen iiber Geschichte 
der Mathematik, Leipsic,,1880; P. Tannery, “‘Thalés de Milet ce 
qu’il a emprunté a l’Egypte,” Revue Philosophique, March, 1880 ;. 
“La Tradition touchant vtha ore, (Enopide, et Thalés,” Bull. 
des Sc. Math., May, 1886; R. Wolf, Geschichte der Astronomie,. 
Munich, 1877. (B) PHILOSOPHICAL.—E. Zeller, Die Philosophie d. 
Griechen, i. 168-183, Leipsic, 1876 (Presocratic Philosophy, i. 211-227,. 
Lond., 1881): F. Ueberweg, Grundriss d. Gesch. d. Philosophie, 2 12, 
Berlin, 1871 (Hist. of Philosophy, Lond., 1880); T. Decker, De Thalete 
Milesiv, Halle, 1865; A. B. Krische, Forschungen, pp. 34-42, Géttin- 
gen, 1840. (G. J. AA—H. JA.) 


THALLIUM, one of the rarer elements of chemis- 
try. Its discovery is one of the outcomes of Bunsen 
and Kirchhof’s method of spectrum analysis. When 
Crookes, in 1861, applied this method to the flue-dust 
produced in the roasting of a certain kind of pyrites he 
observed in its spectrum a green line foreign to all 
then known spectra, and concluded that his substance 
must contain a new element, to which he gave the 
name of thallium, from @aAAéc, a green twig. Crookes 
presumed that his thallium was something of the order 
of sulphur, selenium, or tellurium; but Lamy, who 
anticipated him in isolating the new element, found it 
to be a metal. Our present knowledge of the chem- 
istry of thallium is based chiefly upon the labors of 
Crookes. y i 

The chemical character of thallium presents strik- 
ing peculiarities. Dumas once called it the ** ornitho- 
As an elementary 
substance, it is very similar in its mechanical and phy- 
sical properties to lead ; like lead it forms an almost 
insbhoble chloride and an insoluble iodide. But the 
hydroxide of thallium, in most of its properties, comes 
very close to those of the alkali metals; it is strongly 
basilous, forms an insoluble chloroplatinate, and an 
alum strikingly similar to the corresponding potassium 
compounds. Yet, unlike potassium or lead, it forms. 
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a feebly basic sesquioxide similar to manganic oxide, 
Mn, 03. 

Traces of thallium exist in many kinds of pyrites, as 
used for vitriol-making. The only known mineral of 
which it forms an essential component is the ‘‘ crookes- 
ite’’ of Skrikerum, Smfland, Sweden, which, accord- 
ing to Nordenskiéld, contains 33.3 of selenium, 45.8 
of copper, 3.7 of silver, and 17.2 of thallium in 100 
parts. Crookesite, however, is scarce. The best raw 
materials for the preparation of thallium are the flue- 
dusts produced industrially in the roasting of thallifer- 
ous pyrites and the ‘‘ chamber muds’’ accumulating 
in vitriol-chambers wrought with such pyrites ; in both 
it is frequently associated with SELENIUM (q.v.). The 
flue-dust from the pyrites of Theux, near Spa (Bel- 
gium), according to Béttcher, contains 0.5 to 0.75 per 
cent. of thallium ; that of the pyrites of Meggen, ac- 
cording to Carstanjen, as much as 3.5 per cent.; while 
that of the pyrites of Ruhrort yielded 1 per cent. of 
the pure chloride to Gunning. 


For the extraction of the metal from chamber mud, the 
latter is boiled with water, which extracts the thallium as 
TSO, From the filtered solution the thallium is precipi- 
tated by addition of hydrochloric acid, as TICl, along, in 
general, with more or less of chloride of lead. The mixed 
chlorides are boiled down to dryness with oil of vitriol to 
convert them into sulphates, which are then separated by 
boiling water, which dissolves only the thallium salt. From 
the filtered solution the thallium is recovered, as such, by 
means of pure metallic zine, or by electrolysis. The (ap- 
proximately pure) metallic sponge obtained is washed, made 
compact by compression, fused in a porcelain crucible in an 
atmosphere of hydrogen, and cast into sticks. Methods for 
the final purification of the metal will easily be deduced 
from what follows. 

The metal is bluish white; it is extremely soft but almost 
devoid of tenacity and elasticity. Its specific gravity is 
11.86. It fuses at 290° C.; at a white heat it boils and can 
be distilled in hydrogen gas. When heated in air it is 
readily oxidized, with formation of a reddish or violet 
vapor. When exposed to the air it readily draws a film of 
oxide; the tarnished metal when plunged into water re- 
assumes its metallic lustre, the oxide film being quickly 
dissolved. When kept in contact with water and air it is 
gradually converted into hydroxide, TlzOH20 or TIOH. 

This hydrate, TIOH, most conveniently prepared by de- 
composing the solution of the sulphate with baryta water, 
crystallizes from its solution in long, yellow needles, TIOH 
or TIOH -++ H20, which dissolve readily in water, forming 
an intensely alkaline solution, which acts as a caustic, like, 
for instance, potash-lye, and like it greedily absorbs car- 
bonic acid from the atmosphere. But, unlike the alkalies, 
it readily loses its water at 100° C. and even at the ordinary 
temperature, to pass into the state of anhydrous Tl20, which 
is black or black-violet, 

The chloride, TICI, is readily obtained from the solution 
of any thallous salt (e.g., the sulphate), by addition of 
hydrochloric acid, as a white precipitate similar in appear- 
ance to chloride of silver, like which it turns violet in the 
light and fuses below redness into a (yellow) liquid which 
freezes into a horn-like flexible mass. The specific gravity 
of this “horn” thallium, as one might call it, is 7.02. One 
part of the precipitated chloride dissolves at 0° C. in 500 
parts of water, and in 70 parts at 100° C. It is less soluble 
in dilute hydrochloric acid. Carbonate of soda solution 
dissolves it pretty freely. 

The iodide, T\I, is a yellow precipitate, which requires 
16,000 parts of cold water and still more of solution of iodide 
of potassium for its solution. 

The chloroplatinate, PtCleTle, readily obtainable from 
thallous-salt solutions by addition of chloride of platinum 
(PtClel2), is a yellow precipitate soluble in no less than 
15,600 parts of cold water. ; 

The carbonate, Tl2COs, comes closer to the lithium com- 
pound than to any other ordinary carbonate. It forms 
resplendent monoclinic prisms, soluble at 18° C. in 19.1 and 
at 100° in 4.46 parts of water. A stable bicarbonate, TIHCOs, 
does exist. 

The sulphate, TleSO,, forms rhombic prisms isomorphous 
with K2SO,. It dissolves at 18° C. in 20.8 and at 101° in 
5.2 parts of water. It unites with vitriol into an acid salt, 
TIHSOs-+-3H20, and with sulphate of alumina into an 
“alum,” Ale(SO4)3Tl2So4-+ 2420. 

Thallic salts are related to thallous pretty much as man- 
ganic are to manganous. The chloride, TICls, is obtained 
as a solution by passing chlorine into a suspension of thal- 


THAMES. 


lous chloride in water. The solution, when evaporated in 
vacuo, deposits colorless crystals, TICls--Hy2O. For the 
oxide, if chlorine be passed into a solution of thallous chlo- 
ride in carbonate of soda a brown precipitate is produced, 
which, after drying, has the composition 'TlOs3-+ H.0. 
When heated with strong hydrochloric acid it evolves chlo- 
rine and yields TICl; when heated with oil of vitriol it 
yields oxygen gas and thallous sulphate. ‘Thallie sulphate, 
however, does exist,—in crystals, Tle(SO4)3-+-7H20, soluble 
in dilute sulphuric acid, but decomposed by water, with 
precipitation of hydrated TloOs. 

Analysis—All thallium compounds volatile or liable to 
dissociation at the temperature of the flame of a Bunsen 
lamp impart to such flame an intense green color. The 
spectrum consists of only one line, which, of course, has a 
definite position in the spectrum, and consequently is easily 
identified,—a most delicate test. 

From solutions containing it as thallous salt the metal 
is easily precipitated as chloride, iodide, or chloroplatinate 
by the corresponding reagents (see supra). Sulphuretted 
hydrogen, in the presence of free mineral acid, gives no 
precipitate ; sulphide of ammonium, from neutral solutions, 
precipitates TloS as a dark brown or black precipitate, in- 
soluble in excess of reagent. Thallicsalts are easily reduced 
to thallous by means of solution of sulphurous acid, and 
thus rendered amenable to the above reactions. 

The atomic weight of thallium was determined very 
carefully by Crookes. He found it a Se 16. 

Ww. D.) 


THAMES, the most important river in Great Brit- 
ain, has its source in several streams on the Glouces- 
tershire border, the main one having its rise in the 
parish of Coates, 3 miles southwest of Cirencester. 
The upper part of the river, until the junction with 
the Thame near Dorchester, is generally called the Isis, 
a usage to which Camden perhaps gave currency, who 
derives the word Tamesis or Thames from the junction 
of the names of the two rivers, the Thame and Isis. 
The total length of the river from Thames Head to 
London Bridge is 170 miles, and to Sheerness 228 
miles. It drains an area of 6100 miles. It becomes 
navigable 24 miles from its source, near Lechlade, its 
waters having been greatly augmented by the junction 
of the Colne, to and Churn; here also is the 
junction with the Thames and Severn Canal. The 
height of its source above sea-level is 370 feet, and 
that of the stream at Lechlade 250 feet, the average 
fall between Lechlade and London Bridge (146 miles) 
being 21 inches per mile, The course is remarkably 
equable throughout. Above Teddington, 19 miles 
from London Bridge, the tidal wave may be said to 
cease, and thence up to Lechlade navigation is carried 
on by the aid of locks. A small steamer plies as high 
as Oxford. While at Lechlade the daily flow of the 
ordinary summer level is about 100 million gallons, 
the flow at Teddington is about 380 million gallons. — 
There are seven hours of ebb tide and five hours of — 
flow tide. From the Nore to London Bridge, a dis- 
tance of 40 miles, the tidal wave travels in two hours, 
and in other two hours it reaches Teddington. The — 
width of the river at Teddington is 250 feet, and at 
London Bridge the width at high tide is 800 feet, the 
depth being 30 feet, while at low tide the width is 650 
feet and the depth 12 feet. Large a can ascend 
the river 150 miles above London Bridge, vessels of — 
200 tons as high as the bridge, and of 400 tons to the 
Pool, below which, at Irongate and St. Katherine’s 
wharf, deep-sea steamer navigation commences, while 
vessels of any tonnage can come as high as Deptford. 


The Thames leaves the Gloucestershire and Wiltshire 
border near Buscot, after which it separates prey hed f 
Berks and Oxford, Berks and Bucks, Middlesex and St aa 
and, finally, at its estuary, Essex and Kent. Below ’ 
lade it has a winding course, passing near Farringdon and 
Bampton. After receiving the Windrush, it passes near the 
grounds of Blenheim, whence it receives from the left the 
Evenlode, and at Oxford it receives from the left the Cher- 
well. It then flows in a southerly direction to Abingdo 
where it receives on the right the Ock from the v: 
White Horse, and has a junction with the Wil 
Canal. Turning in an easterly direction it is j 
a mile after passing Dorchester, by its pi 


7 Sud 


THANA—THARRAWADDY. 


the Thame. 
Hills, it passes Bensington, and turns southwards by Wall- 
ingford and Reading, where it receives the Kennet from 
the right. 


receives from the right the Loddon. Winding in a south- 
easterly direction it passes Eton, Windsor, Datchet, Staines, 
and Chertsey, receiving at Staines the Colne from the left. 
Flowing through the grounds of Hampton Court it reaches 


Kingston and Teddington, where its bulk is increased by | 


the tidal wave. From Richmond, where it receives the 
Mole, it begins to pass the villas and suburbs of London. 
At Gravesend, 27 miles below London, it has a width of half 
a mile, and at the Nore lighthouse, 50 miles below London 
Bridge, the estuary widens to nearly 10 miles. In the tidal 
reaches the principal affluents of the Thames are the Mole 
at Richmond, the Brent at Brentford, the Wandle at 
Wandsworth, the Lea at Blackwall, the Roding at Barking 
Creek, the Ingrebourne at Rainham, and the Medway at 
Sheerness. The land adjoining the river is greatly subject 
to floods, and from above London there were in ancient 
times wide stretches of marsh land covered by shallow 
lagoons. The embankments below London Bridge date 
possibly from the time of the Romans, but their origin is 
the subject of much dispute (see LONDON, vol. xiv. p. 850). 
Between London Bridge and Chelsea the bed of the river 
has been altered artificially, aud flooding is prevented 
by a marine wall (see LONDON, vol. xiv. p. 832). The 
Thames occupies the bed of a much larger prehistoric 
river, the gravels of which adjoin its banks ata consider- 
able distance. 

The scenery, though scarcely to be called picturesque, 
and in acertain sense monotonous, has a peculiar charm 
from the richness of its sylvan beauty and its pleasant 
alternation of hill and dale. The number of islands that 
occur in the course of the river add to its interest, and 

_ afford convenient seclusion for the erection of boat-houses 
and tents. The Thames vies with the Tyne as the princi- 
_ pal river for boat-racing in England, and of course greatly 
_ surpasses the latter river as regards amateur boat-racing, 
_ the principal fixtures in which are the Oxford and Cam- 
_ bridge boat-race and the Henley regatta. The river affords 
_ aboutone-half of the water supply of London, and is the prin- 
_ cipal outlet for its sewage. It is under the government of 
conservators, originally constituted in 1857, but their duties 
have been extended by several subsequent Acts. 
See The River Thames from Oxford to the Sea, 1859 ; Cassell’s Royal 


River (richly illustrated), 1885; Huxley’s Physiography, 1877 ; and 
Dickens's Dictionary of the Thames. 


| THANA, or TANNAH, a district in Bombay presi- 
f dency, India, with an area of 4243 square miles, lyin 
_ between 18° 42’ and 20° 20’ N. lat. and 72° 45” an 
: 73° 48’ E. long. It extends along the coast for 105 
_ miles, with a breadth of 50 miles, and is confined be- 
_ tween the Sahyddri Ghats on the FE. and the sea on 
the W., while on the N. it is bounded by the Portu- 
guese territory of Daman and by Surat district, and 
_ on the 8. by Koléba and Poona districts. _The district 
__ is well watered and wooded, and, except in the north- 
east, is a low-lying rice tract broken by hills. The 
spurs of the Ghats form health resorts ; the two most 
conspicuous hills are Mather4n and Tungir. Most of 
the hills were once fortified, but the forts built on 
them are now dilapidated and useless. The only rivers 
of any importance are the Vaitarna and the Ulhas, 
the former being navigable to a distance of about 20 
miles from its mouth; the latter is also navigable in 
y for small craft. There are no lakes; but the 
Vehar and the Tulsi, formed artificially, supply Bom- 
bay city with water. The forests, lying chiefly in the 
northern half of the district, occupy 1664 square miles, 
or about 40 per cent. of the total area. the average 
annual rainfall exceeds 90 inches. 
In 1881 the population of Thana was returned at 908,548 
les 468,236, females 440,312) ; Hindus numbered 806,805, 
ohammedans 42,391, and Christians 39,545. The district 
s seven towns with populations exceeding 10,000, namely, 
a (14,987), THANA (see below), Bhiwandi (13,837), 
a (12,910), Bassein (10,357), Panvel (10,351), Uran 
The area under cultivation in 1885-86 was 


2,448 acres, and 768,057 remained uncultivated. The 
area of crops was 522,810 acres, including 5835 twice 


Thence, through an opening of the Chiltern | 


It then bends northward to Henley, eastward | 
to Great Marlow, and southward to Maidenhead, where it | 


| lat. and 73° 17 30’7 E. long., and in 1881 had meh 
t 
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Sugar-cane and plantains are cultivated largely, as well as 
mangoes and cocoa-nuts. In 1885-86 the gross revenue of 
the district was £245,182 [$1,191,584.52], the land yielding 
£130,409 [$633,787.74]. The territory comprised in the dis- 
trict of Thana formed part of the dominions of the peshwa, 
and was annexed by the British in 1818 on the overthrow 
of Baji réo. Since then the operations to put down the 
Koli robbers, which extended over several years, have 
been the only cause of serious trouble, and lately, in 1874 
and 1877, there were a number of gang robberies which 
were suppressed, but not without difficulty. 


THANA, chief town of the above district and a 
station on the Great Indian Peninsula Railway, lies 20 
miles northeast of Bombay city, in 19° 117 307 N. 


lation of 14,456 (males 7856, females 6600). is a 
municipal town and a port, and contains a civil hos- 
pital and_ post-office. 
THANK, or Toran. See ENGLAND, vol. viii. p. 
248 ; and Nopinity, vol. xvii. p. 542. 
THAPSACUS. See Mrsoporamta, vol. xvi. p. 


53. 

THAR AND PARKAR, or Tour AND PARKER, a 
district in the east of Sind, Bombay presidency, India, 
with an area of 12,729 square miles. It lies between 
24° 13’ and 26° 15’ N. lat. and between 68° 51’ and 
71° 8’ K. long., and is bounded on the N. by Khaipur 
state, on the KE. by the states of Jaisalmir, Malani, 
and Jodhpur, on the W. by Hyderabad district, and 
on the S. by the Runn of Cutch. The district is di- 
vided into two portions. The western part, called the 
‘* Pat,’’ is watered by the Hastern Nara and the Mith- 
rau canals, which constitute the sole water-system of 
the district, and the presence of water has created a 

uantity of jungle and marsh ; the other part, called 
the ‘‘Thar,’’ is a desert tract of rolling sand-hills, 
running northeast and southwest, composed of a fine 
but slightly coherent sand. To the southeast of Thar 
is Parkar, where there are ranges of rocky hills, rising 
to 350 feet above the surrounding level, and open 
plains of stiff clay. The Parkar portion of the dis- 
trict contains the ruins of several old temples; one of 
these is a Jain temple, which contained an idol of great 
sanctity and repute, known under the name of Gorcha. 
The climate is subject to considerable extremes in 
temperature, being excessively hot in the summer and 
very cold in winter, the cold increasing as the sand- 
hills are approached. 

The census of 1881 returned the population at 203,344 
(males 112,400, females 90,944); Hindus numbered 43,755, 
Mohammedans 109,924, and Christians only 14. Umarkot, 
the birthplace of Akbar, is the chief town, with a popula- 
tion of 2828, The chief products of the district are rice, 
jodr, bajri, cotton, and oil-seeds. It is estimated that only 
45 per cent. of the arable area is under cultivation. The 
exports are chiefly rice, wheat, oil-seeds, cattle, goats, and 
sheep; the imports consist of cotton, metals, dried fruits, 
piece goods, sugar, and tobacco. The manufactures are 
chiefly blankets, camel saddles, and coarse cotton cloth. 
The imperial revenue in 1885-86 amounted to £44,313 
een of which the land supplied £32,927 [$159,- 
539.22]. 

Very little is known of the early history of the district. 
The Soda Rajputs, said to be descendants of Parmar Soda, 
are supposed to have come into this part of Sind about 1226, 
when they quickly displaced the rulers of the country, 
though, according to other authorities, they did not conquer 
the country from the Sumras, the dominant race, before the 
beginning of the 16th century. The local dynasty of the 
Sodas succumbed to the Kalhoras about 1750, since which 
period the district has been subject more or less to Sind. 
The Talpur mirs succeeded the Kalhoras, and built a num- 
ber of forts to overawe the people, who were lawless and 
addicted to robbery. On the British conquest of Sind in 
1843 the greater part of the district was made over to Cutch ; 
and in 1856 it was wholly incorporated in the province of 
Sind. In 1859 a rebellion broke out, which was quickly 
suppressed, 


THARRAWADDY, a district in the Pegu division 
of Burmah, with an area of 2014 square miles. It lies 
between 17° 30’ and 18° 40” N. lat. and between 95° 
20’ and 96° 10’ E. long., and is bounded on the N. by 
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Prome, on the E. by the Pegu Yoma range, on the §. 
by Hanthawaddy, and on the W. by Henzada. The 

> al 4 
Pegu Yoma range separates Tharrawaddy from Toungt 


| 


THASOS—THEATRE. 


Philip, but received its freedom at the hands of the 
Romans after the battle of Cynoscephale (197 B.c.), 
and it was still a ‘‘free’’ state in the time of Pliny. 


district, and forms the water-parting between the | Thasos, the capital, stood on the north side of the 
rivers Irrawaddy and Sittang; there are also many | island, and had two harbors, one of which was closed. 
small elevations. ‘The Irrawaddy, which traverses the | Archilochus described Thasos as ‘‘an ass’s backbone 
district for 46 miles, is the principal navigable river. | crowned with wild wood,’’ and the description still 


Another important river is the 


llaing, which runs | suits the mountainous island with its forests of fir. 


through the district from north to south, receiving |The highest mountain, Ipsario, is 3428 feet high. 
from the east, through numerous channels, the drain- | Besides its gold mines, the wine, nuts, and marble of 
o) S ’ | 5 ? ? 


age of the Pegu Yoma Mountains, which fertilizes the | 'Thasos were well known in antiquity. 


The mines and 


plain on itseastern bank. There are twenty-three teak | marble quarries are no longer worked ; and the chief 


forests and four fuel reserves in the district, covering 
an area of 817 square miles. Among the wild animals 
generally found in the mountains are the elephant, 
rhinoceros, bison, and various kinds of feathered game. 


In 1881 the population was returned at 278,155 (males 
143,413, females 134,742), of whom 1985 were Hindus, 1110 
were Mohammedans, 270,552 were Buddhists, whilst Chris- 
tians and aborigines numbered 2363 and 2135 respectively. 
The area under cultivation in 1885-86 comprised 323,542 
acres, and that available for cultivation 186,002 acres; for- 
ests occupied 364,524 acres. The chief products of the 
district are rice, sesamum, tobacco, sugar-cane, cotton, and 
fruits. The gross reyenue of Tharrawaddy in 1885-86 was 
£85,254 [$414,334.44], of which the land yielded £51,523 
{$250,401.78]. The history of the district is identical with 
that of HENZADA (q.v.). Tharrawaddy was formed in 1878 
out of that portion of Henzada lying east of the Irrawaddy. 
Its headquarters are at Thoon-tshay, on the stream of the 
same name. 


THASOS, an island in the north of the Aigean Sea, 
off the coast of Thrace, 3} miles distant from the plain 
of the river Nestus (now the Kara-Su). The island 


was colonized at an early date by Pheenicians, attracted | by Toungui district, on the 


probably by its gold mines; they founded a temple 
of Hercules, which still existed in the time of Hero- 
dotus. Thasus, son of Phoenix, is said to have been 
the leader of the Phoenicians, and to have given his 
name to the island. In 720 or 708 B.c. Thasos re- 
ceived a Greek colony from Paros. In a war which 
the Parian colonists waged with the Saians, a Thra- 
cian tribe, the poet Archilochus threw away his shield. 
The Greeks extended their power to the mainland, 
where they owned gold mines which were even more 
valuable than those on the island. From these 
sources the Thasians drew great wealth, their annual 
revenues amounting to 200 or even 300 talents. 
Herodotus, who visited Thasos, says that the best 
mines on the island were those which had been opened 
by the Phoenicians on the east side of the island, 
facing Samothrace. After the capture of Miletus 
(494 B.c.) Histiaeus laid siege to Thasos. The attack 
failed, but, warned by the danger, the Thasians em- 
ployed their revenues to build war ships and 
strengthen their fortifications. This excited the sus- 
picions of the Persians, and Darius compelled them 
to surrender their ships and pull down their walls. 
After the defeat of yen the Thasians joined the 
Greek confederacy ; but afterwards (in 467, 465, or 
464, according to different calculations), on account 
of a difference about the mines and marts on the 
mainland, they revolted. The Athenians defeated 
them by sea, and, after a siege that lasted more than 
two years, took the capital, Thasos, and compelled the 
Thasians to destroy their walls, surrender their ships, 
pay an indemnity and an annual contribution, and re- 
sign their possessions on the mainland. In 411 B.c., 
at the time of the oligarchical revolution at Athens, 
Thasos again revolted from Athens and received a 
Lacedzemonian governor ; but in 407 the partisans of 
Lacedzemon were expelled, and the Athenians under 
Thrasybulus were admitted. After the battle of 
/Egospotami (405 B.c.), Thasos again fell into the 
hands of the Lacedzemonians; but the Athenians 
must have recovered it, for it formed one of the sub- 
jects of dispute between them and Philip of Mace- 
onia. In the embroilment between Philip III. of 
Macedonia and the Romans, Thasos submitted to 
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exports are now fir timber for shipbuilding, olive oil 
honey, and wax. The imports consist of manufactured 
goods, beasts of burden, and corn, for the island is 
too mountainous to grow enough corn for the inhabi- 
tants. . 


In 1858 the population, distributed in ten villages, was 
estimated at 10,000. The people are Greek Christians and 


;do not differ in appearance from the inhabitants of the 


other Greek islands. The villages are mostly situated at 
some distance from the sea; for the island suffered from 
pirates up toa time within living memory. In the early 
part of this century sentinels stood on duty night and day, 
and at a signal of alarm the whole population, including 
the Turkish aga himself, used to hide in the woods. Fora 
description of the island and its remains of antiquity, see 
A. Conze, Reise auf den Inseln des thrakischen Meeres, Han- 
over, 1860, 


THAYETMYO, a district in the Irrawaddy division 
of Burmah, having an area of 2397 square miles, and 
lying between 18° 50’ and 19° 307 N. lat. and between 
94° 30’ and 95° 50’ EK. long. It is bounded on the N. 
by the newly acquired territory of Burmah, on the E. 
S. by Prome, and on the 

by Sandoway. On the west is the Arakan Yoma 
range, and on the east the Pegu Yoma; and the face 


of the country, where it does not rise into mountains, 


is everywhere broken by low ranges of hills, many of 
which are barren and destitute of all vegetation. The 
greater part of the district is wooded, and the Yomas 
east and west are covered with forests now mostly 


preserved. The chief river is the Irrawaddy, which - 


traverses Thayetmyo from north to south. The 
country is well drained; the drainage finds its way to 
the Irrawaddy by three main streams (the Pwon, 
Ma-httin, and Ma-de) on the west, and by two (the 
Kye-nee and Bhwotlay) on the east. Several salt and 
hot springs occur in many localities of the district ; 
petroleum is also found, and extensive lime quarries 
exist.a few miles south of Thayetmyo. The principal 
wild animals are leopards, wild cats, barking deer, 
elephants, rhinoceroses, tigers, black bears, and wild 
hogs. Silver pheasants and partridges are found in 
large numbers, especially in the mountains. 


In 1881 the number of inhabitants in the district was 
169,560 (males 87,308, females, 82,252); Hindus numbered 
2620, Mohammedans, 1861, Christians, 2349, and Buddhists 
148,629. The chief town is Thayetmyo, with a population 
(1881) of 16,097; it is situated in 19° 18’ 43’ N. lat. and 95° 
15’ 40” E. long.,on the right bank of the Irrawaddy. Of the 
total area of 1,534,080 acres, only 108,167 were under culti- 
vation in 1885-86 ; 547,631 were available for cultivation ; 
and forests occupied 256,256 acres. The chief ucts are 
rice, cotton, oil seeds, and tobacco; cutch is also very 
abundant, and the manufacture of the dye-stuff is carried 
on extensively. Coal has recently been found in the dis- 
trict, and earth oil-wells exist, but neither coal nor oil has 
yet been extracted in any quantity. The revenue of the 
district in 1885-86 was returned at £36,702 [$178,371.72], of 
which the land contributed £10,482 [$50,942.52]. On the 
annexation of Pegu by the British in 1852-53, Thayetmyo 
was formed into a subdivision of Prome distriet; and in 
1870 it was erected into a separate jurisdiction and placed 
under a deputy-commissioner, ; 


THEATRE (déarpov, “a place for seeing, 
6edouac), The invention of a building 
vised for dramatic representations was — 
Athenians (see Drama). At first rep 
the Dionysiae festivals were held on tem) 
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platforms; an accident, however, which oceurred in | 
500 B.c. induced the Athenians to begin the coustrue- 
tion of a permanent building. The first theatre was 
not completed till 340 B.c., and during the interval a 
large number of theatres, designed on the same model, 
had been erected in many towns of Greece and Asia 
Minor, though in some cases, as at Sparta, they were 
used for assemblies of the people and dances rather 
than for dramatic performances. The great Dionysiac 
theatre at Athens was placed in the Lenazeum, an 
enclosure sacred to Dionysus, and its auditorium is 
scooped out of the rock at the base of the Acropolis | 
on its southeast side. A similar position on the 
slope of a hill was always chosen by the Greeks, and 
it was not till the Ist century B.c. that theatres were 
built by the Romans on a level site. 


| 


a sm Ge 


S 
= p Soe ge sion be 
“ aw 


get x 


v 


| lg 


a 


a 


| 
§) | 
oe al at 
i a8 Shy ee? ot Gy 
Oo eho 
10 50 100 150 200 FEET 


i Fic. 1.—Plan of the theatre at Myra. 
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__ Fig. 1 shows the plan of the existing theatre at 
Myra, in the southeast of Lycia, which, though late 

in date, is built after the old Greek model.! The 

_ seats for the audience are arranged in concentric tiers, 

1 like steps one above the other (see Fig. 2) ; 

PA 


Fig, 2.—Section showing the seats A,—with B, place for 
spectators’ feet. 


these mainly rest on a eavity excavated in the hill- 
side, and the whole space occupied by the spectators | 
was called the koi/ov (Lat. eaven). About half-way up, 
_the slope is an encircling passage (d:dfaua, preecinctio). 
Flights of steps divide the seats into wedge-shaped 
blocks (xepxides, cnne’). At the highest level behind 
the top row of a a a pt meri oan : 
covered passage with a gallery at the top. ows of 
niches were formed in the back wall of this, and also 
‘sometimes in the low wall encircling the édafopza; in 
ese niches a series of large bronze jars (7xeia) were set; 
ey were intended to catch and repeat the reverbera 
m of the voices from the stage. Vitruvius (iii. 5) gives 
borate directions for the construction of these vases, 
which were to be tuned in a chromatic scale ;? he men- 
ions their use by the Greeks, but says he knows of no_ 
man theatre which possessed these vases, the real | 


e and Pnilan, Asia Minor, London, 1865, 

well ed theatre at Tauromenium, in Sicily, still 
n , which are contrived in the dwarf wall on 
of the upper gallery stood, 
Vou, XXIII.—1174 
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utility of which is very problematical.’ The segmental 
floor space in a Greek theatre was called the dpyjerpa 
(orchestra), and was occupied by the chorus; in the 
centre of this was the euzéay, a platform slightly raised 
on steps, in the middle of which was an altar to Diony- 


isus. ‘The stage (tpooxyjvov, proscenium) was a narrow 


platform, raised 3 to 5 feet above the orchestra, with 
which it communicated by stairs, so that the chorus 
could move from one place to the other; the central 
part of the stage, where the principal actors usually 
stood, was the Aoyeiov (pulpitum). The stage was also 
connected with a chamber under it (broc«7ov) by a 
flight of stairs called yapévioe xdrivaxec, by which 
ghosts ascended. At the back of the stage was a lofty 
wall, which usually reached to the level of the colon- 
nade behind the highest row of seats; this was the 
oxnv7 (scena), in which were three doors leading 
into the stage from the actors’ dressing-roonis 
behind it.* This wall was usually decorated with 
three orders of columns and entablatures, form- 
ing an architectural fagade, which represented 
a palace or temple, hog ae which the action of 
the play was supposed to take place. Other 
movable wooden scenery was in some cases added 
in front of the permanent scena; or curtains 
with woven or embroidered figures were hung 
--* against it to form a background to the actors 
‘Qe (maparéracua or abdaia, aulea or si he 
i. More elaborate painted scenes were also used, 
but, according to Aristotle (/%et., iv. 16), not 
before the time of Sophocles. Various kinds 
of machinery were used, such as the uyyar7, to 
suspend in the air an actor who was playing the 
part of a god descending from heaven ;? and 
the fpovreiov, an apparatus to imitate thunder 
by stones rolled in metal jars, probably in the 
ehost-chamber under the stage. Women were 
not excluded from the Greek tragic drama, 
but appear to have sat by themselves in the upper 
rows of seats (Atheneeus, xii. 534). At least in late 
times the chief’ priestesses of Athens occupied marble 
thrones in the rpoedpia or front row. 

The remains of the Dionysiae theatre at Athens, 
the prototype of all later theatres, were excavated in 
1862, when the proscenium, orchestra, and lower 
rows of seats were found in a fair state of preservation. 
Tt must have held 30,000 people ; the cavea reaches 
from the foot of the Acropolis hill to close under the 
upper circuit wall. The rock-eut cavern, which was 
faced with the choragie monument to Thrasyllus (320 
B.C.), seems to have opened behind the highest row 
of seats; the face of the rock is here scarped to a 
curve concentric with the lines of seats. The most 
interesting discovery was that of a row of 67 marble 
thrones in the front row, each inscribed with the name 
of one of the chief Athenian priests or with that of a 
secular official.7- The cavea was divided into 13 cunei; 
alow wall separated the auditorium from the orchestra. 
The front or ‘‘riser’’ of the stage is decorated with 
fine reliefs of deities on large marble slabs. These 
existing features are mostly restorations of the time 
of Hadrian, but the reliefs themselves are of much 
earlier date. The floor of the orchestra is very late, 


% Earthenware vases, which are sometimes found under the 
floors of medieval church stalls, were probably placed there 
through a mistaken notion that this was carrying out Vitruvius’s 
recommendation. : 

* 4 The central door, used by the chief actor, was the ‘royal 
oor.” 

5 Hence the Roman proverbial phrase, “ deus ex machina,” 

6 This isshown by Jacobs, Verm. Schriften, iv. p- 272. and Passow 
in Zimmermann’s Zeitschr. f. d. Alterth,, 1837, No. 29. 

7 These thrones are of various dates, ranging from the reign of 
Augustus or even earlier tothat of Hadrian; see Papers of the 
American School of Classical Studies at Athens, vol i. p.123, Similar 
Greek theatre seats of earlier date still exist in the choirs 
of some churches in Rome, where they were once used for the 
episcopal or celebrant’s throne. These were probably brought 
to Rome during the imperial period for use in the Roman thea- 
tres or amphitheatres. The finest example of pure Hellenic 
work is in S. Pietro in Vineoli: it is decorated with delicate 
honeysuckle seroll-work in relief. in bo 
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formed of roughly laid slabs of stone, with a large 
central lozenge in marble, which may mark the limits 
of the thymele, and is apparently part of an earlier 
pavement. 

The position of the Dionysiae theatre, with many 
of the chief ry tre of Athens in sight, and with its 
glorious view of Mount Hymettus, the blue waters of 
the Algean Sea and the islands of Salamis and gina, 


should not be forgotten in reading the dramas of the | 


great tragedians, with their impassioned appeals to the 
glories of nature and their allusions to. the protective 
presence of the divine patrons of Attica. 

Outside Athens the largest Greek theatres were 
those at Megalopolis (Paus., viii. 32), Cnidus, Syra- 
cuse, Argos, and Epidaurus. By the end of the 4th 
century B.C. every important Hellenic city possessed 
its theatre, and new ones were built or old ones re- 
stored throughout the whole period of Roman domina- 
tion. The most perfect existing example is that at 
Aspendus in Pamphylia,’ a building of the 2d century 
of our era, in which the early Greek model has been 
closely followed. Aspendus is the only place where 
the whole scena with its three orders of columns is 
still standing, and every row of seats exists in almost 
perfect condition. In this theatre the whole interior 
ele to have been covered by an awning,? supported 
along the top of the scena by wooden poles set in rows 
of perforated corbels like those on the Colosseum 
in Rome. The earlier Greek theatres were probably 
unsheltered from the sun. Next to Aspendus, the 
theatre of Tauromenium, in Sicily (see TAORMINA), is 
the best preserved, at least as far as regards the secna 
and the upper gallery round the cavea. That at Myra, 
in Lycia (Fig. 1), is also in good preservation. 

The Roman Theatre.—In the main the theatres of 
the Romans were copied closely from those of the 


ROMAN 


Fig. 3.—Diagram to show the principle on which the Plans of 
the Greek and Roman Theatre were set out. 


Greeks, but in the Greek theatre the orchestra ocen- 
pied more than a semicircle, while the Romans made it 
exactly half a circle. The accompanying diagrams 
(see Fig. 3) show the principle on which the plan of 
each was set out.® The Romans also introduced an- 
other important change, in many cases constructing 
theatres ona level site, not scooped out of a hill-side as 
in the case of Hellenic theatres. This necessitated an 
elaborate arrangement of substructures, with raking 
vaults to carry the seats of the cavea, and also an addi- 
tional visible facade with tiers of arches following the 
semicircle of the auditorium. 


1 See Texier and Pullan, Asia Minor, London, 1865, 
2 There was also a wooden pent-roof corbelled out over the 


stage. 
See Vitruvius, iii. § (Greek theatre) and iii. 2 to 7 (Roman), 


The design universally |, 
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adopted for this appears to have been tiers, usually 
three in number, of open arches, with intermediate 
engaged columns, each tier being of a different order, 
as is still to be seen in the remains of the theatre of 
Marcellus in Rome. The development of the use of 
the stone arch, and still more the use of conerete for 
forming vaults, enabled the Romans to erect their 
theatres on any site. ‘Those in Rome were placed in 
the level plain of the Campus Martius. 

During the Republican period the erection of per- 
manent theatres with seats for the spectators was 
thought to savor of Greek luxury and to be unworthy 
of the stern simplicity of the Roman citizens. Thus 
in 154 B.c. Scipio Nasica induced the senate to de- 
molish the first stone theatre which had been begun 
by C. Cassius Longinus (‘‘tanquam inutile et nocitu- 
rum publicis moribus,’’ Liv., p/t., 48). Even in 55 
B.C., when Pompey. began the theatre of which re- 
mains still exist in Rome, he thought it wise to place 
a shrine to Venus Victrix at the top of the cavea, as a 
sort of excuse for having stone seats below it—the 
seats theoretically serving as steps to reach the temple. 
This theatre, which was completed in 52 8B.¢., is spoken 
of by Vitruvius as ‘‘ the stone theatre’’ par excellence - 
itis said in the Regionary catalogues to have held 
40,000 people. It was also used as an amphitheatre for 
the bloody shows in which the Romans took greater 
pleasure than in the purer intellectual enjoyment of 
the drama. At its inanguration 500 lions and 20 ele- 
phants were killed by gladiators. Near it two other 
theatres were erected, one begun by Julius Caesar and 
finished by Augustus in 13 B.c., under the name of 
his nephew Marcellus,5 and another built about the 
same date by Cornelius Balbus (Suet., Aag., 29; 
Pliny, 7/. N., xxxvi. 12). Seanty remains exist of 
this last theatre, but the ruins of the theatre of Mar- 
cellus are among the most imposing of the buildings 
of ancient Rome. 

A long account is given by Pliny (7. W., xxxvi. 2 
and 24) of a most magnificent temporary theatre built 
by the adile M. Aémilius Scaurns in 58 B.c. It is 
said to have held the incredible number of 80,000 peo- 

le, and was a work of the most costly splendor. Still 
ess credible is the account which Pliny gives (JZ. N., 
xxxvi. 24) of two wovden theatres built by C. Curio 
in 50 B.c., which were made to revolve on pivots, so 
that the two together could form an amphitheatre in 
the afternoon, after having been used as two separate 
theatres in the morning. . 

In some cases the Romans built two theatres close 
together, one for the Greek and the other for the Latin 
drama, as is the case at Hadrian’s magnificent villa 
near Tivoli. The two theatres at Pompeii are still 
well preserved, and all Roman provincial towns of any 
importance seem to have possessed at least one theatre, 
designed with the semicireular orchestra after the 
Roman fashion (see Fig. 3). The theatres built under 
the Roman rule in Hellenic cities seem, on the other 
hand, to have been usnally constructed on the old 
Greek model, probably because they were designed by — 
Greek architects. This is the ease at Tauromenium, — 
Aspendus, and Myra (see Fig. 1). An important ex- 
ception to this rule is the still well-preserved theatre 
of Herodes Atticus, at the southwest angle of the 
Athenian Acropolis, which has a semicireular orchestra. 
It was built in the reign of Hadrian by Herodes Atti- 


cus,® a very wealthy Greek, who spent enormous sums 
in beautifying the city of Athens; he called it the 
Regillum, after his wife Regilla. Its eavea, which is 


excavated in the rock, held about 6090 people; it 


» 4 This design was also adopted for their amphith sl 
the colossea of Rome and Capna, the plan of w 
the cavea of two theatres set together so as to enclose 


ce, 
Ty According to Livy (xl. 51), the theatre of Mar 
on the site of an earlier one erected by Aimilins 
6 This theatre was not begun when Pau 
Attica, and was complete when he wrote t 
vii. 20). It is illustrated in Mon. Jnst., vi., 
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connected with the great Dionysiac theatre by a long 
and lofty porticus or stua, of which considerable re- 
mains still exist, probably a late restoration of’ the stoa 


built by Eumenes II. of Pergamum. In the Roman the- | 


atre the ‘* orchestra ’’ was occupied, not by the chorus, 


but by senators and other persons of rank ( Vitr. iii. 6)." | 


The Romans used scenery and stage effects of more 
elaboration than was the custom in Greece. 
(iii. 7) mentions three sorts of movable scenery : (1) for 
the tragic drama, facades with columns representing 
public buildings; (2) for comic plays, private houses 
with practicable windows and balconies ;? and (3) for 
the satyrie drama, rustic scenes, with mountains, 
caverns, and trees. 

The Modern Theatre.—During the Middle Ages 
miracle plays with sacred scenes were the favorite kind 
of drama; no special buildings were erected for these, 
as they were represented either in churches or in tem- 
porary booths. In the 16th century the revival of the 
secular drama, which, in the reign of Elizabeth, 
formed so important a part of the literature of Eng- 
land, was carried on in tents, wooden sheds, or court- 
yards of inns, mostly by strolling actors of a very low 
class. It was not till towards the close of the century 
that a permanent building was constructed and licensed 
for dramatic representations, under the management 

of Shakespeare and Burbage.* In the 16th and 17th 


1 The pit and stalls in a modern theatre occupy an analogous 


on. 
® These are shown on Greco-Roman vases of the latest type, 
with paintings of burlesque parodies of mythological stories. 

3 The first building specially erected in London for dramatic 
purposes was built in 1676-77 by the actor James Burbage, who 
Was originally a carpenter by trade. It was constructed of tim- 

r, and stood in Holywell, Lane, Shoreditch, till 1598, when 

was pulled down; it was known as*‘ The Theatre” par excel- 

. Of almost equally early date was the ‘‘ Curtain” theatre, 
in Shoreditch; many explanationsof its name have been 
ven but the real one appears to be that it was so called from 
e plot of ground, known as “ The Curten,” on which it stood. 
probably continued in use till the general closing of theatres 
y order of the parliament in 1642. 
The “Globe” theatre, famous for its association with Shake- 
oa was built by James Burbage, who used the materials of 
ra j e Theatre,” in the year 1598. Its site was in Southwark, ina 
district called “The Bankside,” near the old “Bear Gardens.” 
It was an octagonal structure of wood, with lath and plaster be- 
tween the main framework. Itwas burnt in 1613, rebuilt, and 
Beperly pulled down and its site built overin 1644. Its name was 
derived from its sign of Atlas supporting the globe. Nearit were 
_ two less important theatres, “‘ The Rose,” opened in 1592 by Hens- 
e, and “The Swan,” opened in 1598 and probably owned also 
by Henslowe ; like the Globe, it was an octagonal wood-and- 
plaster building. 

The “ Blackfriars” theatre, another of the Burba: 

was pans 


. 
j 
t 
be 


s' ventures, 
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the gall 

- purpo towards the close of Elizabeth’s reign. Other early 

: he s were the “Hope” or “Paris Garden” theatre, the 

“ Whitefriars” and ‘Salisbury Court” theatres, and the ‘‘ New- 
ington” theatre. A curious panoramic view of London, engraved 

Visscher in 1616, shows the Globe, the Hope, and the Swan 
tres ' 


_ The plan of the first English theatres appears to have had no 
connection with those of classical times, as was the case in Italy; 
it was capi f produced in an almost accidental way by the 
early custom of erecting a ks fed gg platform or stage in the 
die of the open courtyard of an inn, in which the galleries 
around the court formed boxes for the chief spectators, while 
poorer part of the audience stood in the court on all sides of 
entral stage. Something similar to this arrangement, un- 
ble ange te it now seems, was reproduced even in buildings, 
as the Globe, the Fortune, and the Swan, which were spe- 
designed for the drama. In these and other early theatres 
was a central platform for the stage, surrounded by seats 
on one side, where there was a “green-room" or “tire- 
p-howse, 
Jed the stage, even the space over the green-room being 
ed by boxes. This being the arrangement, it iseasy to see 
vhy the octagonal plan was se in most cases, though not 
| all,—the Fortune theatre, for example, wassquare. An inter- 
‘spe on and contract for the building of the Fortune 
nted by Halliwell-Phillipps (op. cit. infra, p. 164). In 
letails the Fortune is specified to be like the Globe, except 
to be square in plan, and with timbers of heavier scant- 
e walls are to be of wood and plaster, the roof tiled, with 
tage of oak, with a “shadow” or cover over it, 
lazed windows. Two sorts 
en's roomes” and “ twoo- 
this arrangement of the 


<e 


nowse"” to have 
“ntl d, viz., “gen 
A woodcut showing 


Vitruvius | 
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centuries a favorite kind of theatrical representation 
was in the form of *‘masques,’’ with processions of 
grotesquely attired actors and temporary scenic effects 
of great splendor and mechanical ingenuity. In the 
‘reigns of James I. and Charles I., Ben Jonson and the 
architect Inigo Jones worked together in the produc- 
| tion of these ‘‘masques,’’ Jonson writing the words 
and Inigo Jones devising the scenic effects, the latter 
being very costly and complicated, with gorgeous 
buildings, landscapes, and clouds or mountains, which 
open to display mimie deities, thrown into relief by 
colored lights. These masques were a form of opera, in 
which Ben Jonson’s words were set to music. Ben 
Jonson received no more for his libretto than Inigo 
Jones did for his scenic devices, and was not unnaturally 
annoyed at the secondary place which he was made to 
occupy ; he therefore revenged himself by writing severe 
satires on Inigo Jones and the system which placed 
the literary and mechanical parts of the opera on the 
same fvoting. In an autograph MS. which still exists 
this satirical line oceurs—‘*‘ Painting and carpentry are 
the soul of masque’ (see Cunningham, Life of Inigo 
Jones, London, 1848). 

In Italy, during the 16th century, the drama occu- 
pied a more important position, and several theatres 
were erected, professedly on the model of the classic 
theatre of Vitruvius. One of these, the Teatro Olim- 
pico at Vicenza, still exists: it was designed by Pal- 
ladio, but was not completed till 1584, four years after 
his death. It has an architectural scena, with various 
orders of columns, rows of statues in uiches, and the 
three doors of the classic theatre but the whole is 
painted with strong perspective effects which are very 
unclassical in spirit. Scamozzi, Palladio’s pupil, who 
completed the Teatro Olimpico, built another pseudo- 
classical theatre in 1588 at Sabbionetta for the duke 
Vespasiano Gonzaga, but this does not now exist. 

In France the miracle play developed into the secular 
drama rather earlier than in England. In the reign 
of Louis XIL., about 1467, the ‘‘ Brothers of the Pas- 
sion’’ had a theatre which was partly religious and 
partly satirical. In the 16th century Catherine de’ 
Medici is said to have spent incredible sums on the 
dresses and scenery for the representation of the Italian 
ballet; and in the middle of the 17th century the 
regular opera was introduced at Paris. 

At the end of the 18th century the theatres of San 
Carlo at Naples, La Scala at Milan, and La Fenice at 
Venice were the finest in Kurope; all these have been 
rebuilt in the present century, but have been eclipsed 
by the theatres of Paris, St. Petersburg, and other 
capitals, both in size and architectural splendor. 


In the modern theatre the auditorium has changed com- 
paratively little, except that the stalls have gradually en- 
croached upon and almost absorbed the pit. The arrange- 
ment of the boxes, stalls, baleony, and gallery are too well 
known to need description. Few people have, however, 
any notion of the immense size and extreme complication 
of the space and machinery behind the proscenium, of which 
the visible stage oceupies but a very small proportion. The 
stage-floor slopes upwards away from the audience, so that 
it may appear deeper than it really is by diminishing the 
foreshortening.t Its extent behind the most distant plane 
of scenery is usually quite as great as that which the audi- 
ence sees. In addition to this extension of the visible stage 
there are three other enormous spaces filled with the ma- 
chinery to work the scenery. 


The upper galleries or boxes completely sur- | 1 


(1) Of these the first consists of the “ wings” (Fr. cou- 


ee is givenina collection of plays edited by Kirkman in 


tae 

Much valuable information about the early theatres of London 
isgiven by Wilkinson, Londina INustrata (1819), in which are en- 
gravings of some of them, See also Collier, Hist, of Dramatic 
Poetry. 1879; Halliwell-Phillipps, Life of Shakespeare, 1883 ; Malone, 
History of the ey 1790, republished by Boswell in 1821; the pub- 
lications of the New Shakespeare Society; the Ninth Report of 
the Historical MSS. Commission ; and a series of articles on early 
London theatres, by T, F, Ordish, in The Antiquary, vols. xi., xii., 
and xiv., 1885-86. 

4 This device was practiced by the medieval architects in most 
European countries, who frequently made the floor of cathedrals 
and other large churches to slope upwards from west to east, 
sometimes as much as from two to three feet. 
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lisses), a series of chambers or platforms on each side of the 
stage, arranged many stories high, and reaching to more 
than double the height of the proscenium. 

(2) The “dock” or under-space (Fr. dessous), extending | 
under the whole area of the stage floor, and about equal in 
height to the proscenium, is divided into three or four 
stories by successive floors, and contains long rows of im- 
mense windlasses (Fr. gril) for raising and lowering scenery, 
and also an elaborate arrangement of lifts by which actors 
can suddenly appear or vanish through the stage floor. A 
very ingenious device called the “star trap,” invented by 
an English mechanician (Fr. trappe Anglaise), allows an 
actor to vanish through the floor without any opening in it 
being visible. This is done by making the trap door of thin 
boards (something like a venetian blind) fixed on to flexi- 
ble bands of steel; the weight of the actor makes these 
open in the middle and let him through, while the steel 
springs close the opening as soon as they are released. The 
whole movement is so rapid that the actor seems to sink 
through the solid floor. In all mechanical appliances for 
theatrical purposes England is far ahead of other countries, 
many of which have adopted English methods. 

(3) The third space, and the largest of all, is that above 
the proscenium—the “ flies ” (Fr, dessus or cintre), extend- 
ing over the whole of the stage, and reaching sometimes to 
nearly double the height of the proscenium. This also is 
divided into many floors, and contains rows of great wind- 
lasses, by which scenery can be hoisted up out of sight, 
without folding or bending it. All these three parts of the 
building are filled with a complicated but most orderly 
series of ropes, lifts, and machinery of every sort, of which 
it is impossible here to give a detailed description. 

The old method of fixing scenery was to slide it in two 
halves from the wings in grooves formed in the stage floor: 
these are no longer used, as much more realistic effects can 
be gained by supporting scenery from the top, or by build- 
ing it up with supports of its own, so that, instead of a 
series of painted planes set parallel to the stage front, cas- 
tles, cathedrals, or even whole streets are actually built 
upon the stage, and give striking effects of real perspec- 
tive. 

A rapidly growing tendency now exists to increase the 
mechanical perfection of the theatre. The extended use of 


iron instead of wood for the stage floor and the various ma- 
chines has been a great gain in space and rapidity of work- 
ing. It is now considered a great object to drop the cur- 
tain as seldom as possible, and even the Grand Opera House 
of Paris is now left far behind in the modern competition 
for mechanical perfection? though from an architectural 
point of view it is the most magnificent and costly of all 
existing buildings of its kind. See Fig 4. 

The latest improvement to prevent delay between the 


scenes has been introduced in the Madison Square theatre 
in New York city, which has two stages, one above the 
other. During the performance of a scene the second stage 


ci] 
1 Other varieties of this, such as the “ vampire trap,” allow an 
actor to vanish through an apparently solid wall. 
? In 1883 M. Reyer’s Sigurd was refused at the Paris Opera House 
pees on account of the absence of the necessary mechanical 
ances, 
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floor is heing prepared in the under-space, with all its 
scenery fixed, and when the curtain falls the first stage 
rises into the upper regions and the second floor goes. up to 
take its place. These floors are accurately balanced by 
heavy counterpoise weights, so that the whole of these 
enormous masses are moved with comparatively little 
force. 

On the whole, for magnificence of effort and mechanical 
ingenuity the great London pantomimes are unrivalled. 
Their transformation-scenes are marvels of the mechanists’ 
skill, and are often devised with very high artistic talent. 
Unhappily much danger and suffering have often to be un- 
dergone by the women who act the part of fairies and the 
like, suspended high in the air by almost invisible supports, 
and by the young children who have to squeeze themselves 
into pasteboard shells representing insects or reptiles. 

In addition to the above-mentioned parts of the theatre, 
which are reserved for the mechanical working of the per- 
formance, much space is occupied by the “ green-room ” for 
the actors, and rows of dressing-rooms. An immense deal 
of storage room is also required, and some of the Parisian 
theatres have large magazines for this purpose in the sub- 
urbs. In many cases also the atelier for the scene painters 
is far removed from the theatre, aud thus far better space 


Fic. 5—Plan of Drury Lane Theatre: 100 feet to the inch. A, 


| Stage. B, Saloon between the Chief Staircases. C, Entrance Hall. 


and lighting for the work can be provided. Fig. 5 shows 
the plan of the Drury Lane theatre, in many respects the 
best arranged in London. 

The painting of theatrical scenery has frequently been 
the work of artists of very high talent,such as Raphael in 
Rome, Watteau, Boucher, and Seryandoni in Franee, and 
Stanfield in England. Paintings of very high artistic merit 
and wonderfully decorative effect are now produced for the- 
atrical purposes, especially in France, Germany, and Eng- 
land’ In England especially great historical and anti- 
quarian knowledge are brought to the aid of this branch 
of art. The landscapes in particular are sometimes works 
of great beauty, and very beautiful effects of lake scenery 
with trees and mountains reflected in the water are got by 
setting great sheets of plate glass over the stage floor, 
slightly inclined, so that a real reflection is thrown by the 
landscape painted on the scene behind, Another ingenious 
device, used by Wagner at Baireuth and also in England 
for magical scenes, was to form a thin and semi-transparent 
curtain of vapor, which was sent up by a perforated steam- 
pipe concealed in a groove in the stage. 

The various methods of lighting used are an important 
item in the production of striking effects. The old system 
of a row of “foot-lights,” with their unpleasant upward 
shadow, is now almost obsolete. Dip candles were used till 
1720, when moulded candles were introduced wy 
theatres, The next improvement was the lamp of M. Ar- 
gand, with its circular wick. In 1822 gas was first used in 
a Parisian theatre, next came the oxyhydrogen lime light, 
used for special effects, and now electric lighting is rapidly 
superseding all other kinds, ra? 

The old way of producing lightning was to blow lycop« 


% Scene paintings are usually executed in distempe 
in an atelier formed in the roof atheatre; the artist 
with his canvas laid upon the floor, or, where space 

ainting is hung pene a wall and the artist : 

old, with tiers of boarding arranged so that 
part of the great canvas, 
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dium or powdered resin with bellows through a flame, and 

this is still used in realistic effects of conflagrations. More 

effective lightning is now made by flashing the electric 

light behind a scene painted with clouds, in which a zigzag 

aperture has been cut out and filled with a transparent | 
substance. Thunder is made by shaking large sheets of 
iron, by rolling cannon balls above the ceiling of the audi- 
torium, and by clapping together a series of planks strung 
together on two ropes. Wind is imitated by a machine 
with a cogged cylinder, which revolves against coarse cloth 
tightly stretched. The sound of rain is produced by shak- 
ing parched peas in a metal cylinder. 

The orchestra is now usually arranged either below or 
above the proscenium, so that the musicians are not visi- 
ble. The prompter is placed at one side, in the wings, so 
as to avoid the disfigurement of the hood-like box which 
formerly used to cut the front line of the stage into two 
halves. This is, however, less convenient for the actors. 

Till the middle of the present century little trouble or 
expense was laid out on dresses and accessories. Certain 
conventional costumes, made of cheap stuff, were used for 
each part, with but little regard to historical correctness. 
Armor and weapons were made of pasteboard covered with 
metal foil, and stage jewelry was made of small cup-like 
pieces of tin formed with many facets. Now, however, no 
trouble or expense is spared to get the costumes and vari- 
ous properties archologically correct; real jewels and the 
richest stuffs are often used for the dresses, as well as real 
furniture of the most costly sort for the furnishing of the 
scenic rooms. As much as £20,000 ($97,200) is sometimes 
spent before the play can be presented. All this splendor 
and realism is very hostile to the true interest of the 
drama; magnificent scenery and costly accessories are ex- 
pected by the audience, rather than good acting. In some 
scenes, such as the ball in the first act of Romeo and Juliet, 
as recently represented at the Lyceum, the words and act- 
ing of the chief performers were almost lost in the general 
bustle and splendor of the scene. Frequently, too, the 
noise of setting up some elaborate scene behind almost 
drowns the voices of the actors in front of the drop scene. 

__ Another serious cause of the present low state of acting 
in England is the fact that a popular play sometimes runs 
for several hundred nights without a break, thus reducing | 
the performers to the condition of machines. The modern 
system of expending large sums on dresses and decoration | 
uaturally prevents that frequent change of subject which | 
is so desirable, and which in France is provided for by the | 
rules of the Théatre Frangais, where acting of a very high | 
order of merit still survives. 

_ _ The present system, aided by the enormous size to which 

_ London has unhappily grown, has completely changed the 

_ character of the audience. Instead of an audience largely | 

— composed of habitués, who by their constant attendance at 

the theatre had gained some knowledge of what acting 

- ought to be, and were prepared to show their disgust at 

 ¢lap-trap or ranting, we have now practically a fresh and 

_ ignorant audience every night, who, by their applause of 

_ what is worst and their coolness to real refinement of act-| 

d ing, do much to lower the dramatic standard and demoral- 

7 

J 


ize the actors. 


For further information the reader is referred to Donnet, Thé- 
_ dtres de Paris, 13821; Salomons, Construction des Thédtres, Paris, 
1871; Garnier, Le Nouvel Opéra de Paris, 1876-81; Coutant, Princi- 
 Thédtres Modernes, Paris, 1870; Moynet, L’Envers du Thédtre, 
1874; Pougin, Dictionnaire du Thodire Paris, fat ) 
J. H. M 


Law RELATING TO THEATRES. 


The regulation of the theatre by legislation can be 
_ traced back to the time of the lower empire, in which it 
depended almost wholly upon constitutions of Theodosius 
and Valentinian, incorporated in the Theodosian Code (tit. 
xy. 5, 6,7), and a century later toa large extent adopted by 
Justinian. In the whole of this law there is an evident at- 
_ tempt at a compromise between the doctrines of Christianity 
and the old Roman love of public spectacles of all kinds. 
It deals less with theatrical representations proper than 
with gladiatorial contests and chariot races.! The Theodo- 

ian Code provided that the sacraments were not to be ad- 
istered to actors save where death was imminent, and 
aly on condition that the calling should be renounced in 
ise of recovery. Dauchters of actors were not to be forced 
© go on the stage, provided that they lived an honest life. 
actress was to be allowed to quit the stage in order to 
neanun. There were also numerous sumptuary regu- 
s as to the dress of actors. None of the law which 


he word /udi seems sometimes to include, sometimes to ex- 
‘amatic performances. Its meaning in a particular in- 
pends on the context. 


has been mentioned so far was adopted by Justinian, but 
what follows was incorporated in Cod, xi, 40 (** De Spectac- 
ulis et Scenicis’), which consists entirely of extracts from 
the Theodosian Code of a very miscellaneous nature. Pro- 
vision was made for the exhibition of public games and 
theatrical spectacles by magistrates, practically confining 
them to exhibiting in their own cities. Statues of actors 
were not to be placed in the public streets, but only in the 
proscenium of atheatre. A governor of a province was enti- 
tled to take the money raised for public games for the pur- 
pose of repairing the city walls, provided that he gave secur- 
ity for afterwards celebrating the games as usual. In Cod. 
iii, 12,11 (“ De Feriis”’) isa constitution of Leo and Anthe- 
mius forbidding dramatic representations on Sunday. The 
Digest (iii. 2) classed all who acted for hire (“omnes propter 
pecuniam in scenam prodeuntes’’) as infamous persons, and 
as such debarred them from filling public offices. A mere 
contract to perform, not fulfilled, did not, however, carry 
infamy with it. By the 51st of the Novelle actresses could 
retire from the stage without incurring a penalty, even if 
they had given securities or takeu an oath, 

In England, as in other countries of western Europe, the- 
atrical legislation was of comparatively recent introduc- 
tion. Such legislation was unnecessary as long as the the- 
atre was under the control of the church and actors under 
its protection (see Drama). The earliest regulations 
were therefore, as might be expected, made by the church 
rather than by the state. The ecclesiastical ordinances 
were directed chiefly against the desecration of churches, 
though they sometimes extended to forbidding attendance 
of the faithful as spectators at plays of a harmless kind? 
Sacraments and Christian burial were denied by the canon 
law to actors, whose gains, said St. Thomas, were acquired 
ex turpi causa’ The same law forbade plays to be acted by 
the clergy, even under the plea of custom, as in Christinas 
week, and followed the Code of Justinian in enjoining the 


clergy not to consort with actors or be present at plays ‘see . 


the Decretuls of Gregory, iii. 1,12 and 15, “ De Vita et Hon- 
estate Clericorum”). As lately as 1603 canon Ixxxyiii. of 
the canons of the Church of England enacted that church- 


_wardens were not to suffer plays in churches, chapels, or 


churchyards. 

The Reformation marks the period of transition from 
the ecclesiastical to the non-ecclesiastical authority over 
the drama. Precautions began to be taken by the crown 
and the legislature against the acting of unauthorized 
plays, by unauthorized persons, and in unauthorized places, 
and the acting of plays objectionable to the Government on 
political or other grounds. The protection of the church 
being withdrawn, persons not enrolled in a fixed company 
or in possess‘on of a license from the crown or justices were 
liable to severe penalties as vagrants. The history of the 
legislation on this subject is very curious, An Act of the 
year 1572 (14 Eliz. ¢.5) enacted that “all fencers, bear- 
wards, common players of interludes, and minstrels (not 
belonging to any baron of this realm, or to any other hon- 
orable person of greater degree),” wandering abroad with- 
out the license of two justices at the least, were subject 
“to be grievously whipped and burned through the gristle 
of the right ear with a hot iron of the compass of an inch 
about.” This statute was superseded by 39 Eliz. ¢. 4, under 
which the punishment of the strolling player is less severe, 
and there is no mention of justices. The jurisdiction of 
justices over the theatre disappears from legislation from 
that time until 1788. In 39 Eliz. c¢. 4, there is a remark- 
able exception in favor of persons licensed by Dutton of 
Dutton in Cheshire, in accordance with his claim to liberty 
and jurisdiction in Cheshire and Chester, established in 
favor of his ancestor by proceedings in quo warranto in 1499. 
The stricter wording of this Act as to the license seems to 
show that the license had been abused, perhaps that in 
some cases privileges had been assumed without authority. 
In 14 Eliz. ce. 5 the privileges of a player attached by ser- 
vice of a noble or license from justices, in the later Act 
only by service of a noble, and this was to be attested 
under his hand and arms. The spirit of the Acts of Eliza- 
beth frequently appears in later legislation, and the unau- 
thorized player was a vagabond as lately as the Vagrant 
Act of 1744, which was law till 1824. He is not named in 
the Vagrant Act of 1824. The Theatre Act of 1737 nar- 
rowed the definition of a player of interludes, for the pur- 
pose of punishment as a vagabond, to mean a person acting 


2 A large number of such ordinances will he found cited in 
Prynne, Histriomastix; Bossuet, Ma.rimes et Reflecions sur la Comé- 
die; Mariana, De Spectaculis; Smith, Dictionary of Christian An- 
tiquities, arts. “ Actors" and “ Theatres,” 

For this reason it appears to have been the custom in France 
for actors to be married under the name of musicians. See /is/, 
Parlémentaire de la Révolution Frangaise, vol. vi, p. 381. The dif- 
ficulties attending the funeral of MoLigRe (q.v.) are well known. 
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interludes, etc., in a place where he had no legal settle- 
ment. 

Before the Restoration there were privileged places as 
well as privileged persons, eq., the court, the universities, 
and the inns of court. With the Restoration privilege 
became practically confined to the theatres in the possession 
of those companies (or their representatives) established 
by the letters patent of Charles II. in 1662 (see DRAMA). 
In spite of the patents other and unprivileged theatres 
gradually arose. In 1735, Sir John Barnard introduced 
a bill “to restrain the number of playhouses for playing 
of interludes, and for the better regulation of common 
players.” On Walpole’s wishing to add a clause giving 
parliamentary sanction to the jurisdiction of the lord 
chamberlain, the mover withdrew the bill. In 1737 Wal- 
pole introduced a bill of his own for the same purpose, 
there being then six theatres in London. The immediate 
cause of the bill is said to have been the production of a 
political extravaganza of Fielding’s, The Golden Rump. The 
bill passed, and the Act of 10 Geo, IL. ¢. 28 regulated the 
theatre for more than a century. Its effect was to make it 
impossible to establish any theatre except in the city of 
Westminster, and in places where the king should in per- 
son reside, and during such residence only. The Act did 
not confine the prerogative within the city of Westminster, 
but as a matter of policy it was not exercised in favor of 
the non-privileged theatres, except those where the “ legiti- 
mate drama” was not performed. The legitimate drama 
was thus confined to Covent Garden, Drury Lane, and the 
Haymarket from 1737 to 1843. In the provinces patent 
theatres were established at Bath by 8 Geo. III. ¢. 10, at 
Liverpool by 11 Geo. III. c. 16, and at Bristol by 18 Geo. 
III. ¢. 8, the Act of 1737 being in each case repealed pro 
tanto. The acting of plays at the universities was forbid- 
den by 10 Geo. IL ¢.19. It is not a little remarkable that 
the universities, once possessing unusual dramatic privi- 
leges, should not only have lost those privileges, but have 
in addition become subject to special disabilities. The re- 
strictions upon the drama were found very inconvenient in 
the large towns, especially in those which did not possess 
patent theatres. In one direction the difficulty was met 
by the lord chamberlain granting annual licenses for per- 
formances of operas, pantomimes, and other spectacles not 
regarded as legitimate drama. In another direction relief 
was given by the Act of 1788 (28 Geo. III. c. 30), under 
which licenses for oceasional performances might be granted 
in general or quarter sessions for a period of not more than 
sixty days. The rights of patent theatres were preserved 
by the prohibition to grant such a license to any theatre 
within 8 miles of a patent theatre. During this period 
(1737-1843) there were several decisions of the courts which 
confirmed the operation of the Act of 1737 as creating a 
monopoly. The exclusive rights of the patent theatres 
were also recognized in the Music Hall Act of 1752, and in 
private Acts dealing with Covent Garden and Drury Lane, 
aud regulating the rights of parties, the application of 
charitable funds, etc. (see 16 Geo. III. ce. 13, 31; 50 Geo. 
III. ¢. cexiv; 52 Geo. III. c. xix; 1 Geo. IV. ¢. Ix.). The 
results of theatrical monopoly were beneficial neither to 
the public nor to the monopolists themselyes. In 1832 a 
select committee of the House of Commons recommended 


the legal recognition of “stage-right ” and the abolition of | 


theatrical monopoly. The recommendations of the report 
as to stage-right were carried out immediately by Bulwer 
Lyttou’s Act, 3 and 4 Will. IV. c. 15 (see CopyriauT). But 
it was not till 1843 that the present Theatre Act, 6 and 7 
Viet. ¢. 68, was passed, a previous bill on the same lines 
having been rejected by the House of Lords. The Act of 
18143 inaugurated a more liberal policy, and there is now 
complete “free trade” in theatres, subject to the conditions 
imposed by the Act. The growth of theatres since that 
time has been enormous. In 1885 there were forty-six 
licensed under the Act in London, Liverpool coming next 
with ten. Nor does the extension seem to have been at- 
tended with the social dangers anticipated by some of the 
witnesses before the committee of 1832. 

The suppression of objectionable plays was the ground 
of many early statutes and proclamations. While the re- 
ligious drama was dying out, the theatre was used as a 
vehicle for enforcing religious and political views not 
always as orthodox as those of a miracle play. Thus the 
Act of 34and 35 Hen. VIII. ¢. 1 made it criminal to play 
in an interlude contrary to the orthodox faith declared, or 
to be declared, by that monarch, Profanity in theatres 
seems to have been a crying evil of the time. The first 
business of the Government of Edward VI, was to pass an 
Act reciting that the most holy and blessed sacrament was 
named in plays by such vile and unseemly words as Chris- 
tian ears did abhor to hear rehearsed, and inflicting fine 
and imprisonment upon any person advisedly contemning, 
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despising, or reviling the said most blessed sacrament (1 
Edw, VI.¢. 1). A proclamation of the same king in 1549 
forbade the acting of interludes in English ou account of 
their dealing with sacred subjects. In 1556 the council 
called attention to certain lewd persons in the livery of 
Sir F. Leke representing plays and interludes reflecting 
upon the queen and her consort and the formalities of the 
mass. The same queen forbade the recurrence of such a 
representation as the mask given by Sir Thomas Pope in 
honor of the princess Elizabeth at Hatfield, for she “ mis- 
liked these follies.’ By the Act of Uniformity, 1 Eliz. e. 
2,it was made an offence punishable by a fine of a hundred 
marks to speak anything in the derogation, depraving, or 
despising of the Book of Common Prayer in any interludes 
or plays. In 1605 “An Act to restrain the Abuses of 
Players” made it an offence punishable by a fine of £10 to 
jestingly or profanely speak or use certain sacred names in 
any stage play, interlude, show, may-game, or pageant (3 
Jac. I. c. 21). In consequence of the appearance of players 
in the characters of the king of Spain and Gondomar, an 
ordinance of James I. forbade the representation on the 
stage of any living Christian king. The star chaniber in 
1614 fined Sir John Yorke for representing a Catholie 
drama in his house, The first Act of the reign of Charles 
1. forbade acting on Sunday (see SUNDAY), Puritan oppo- 
sition to the theatre culminated in the ordinance of the 
Long Parliament (sce vol. vii. p. 375). After the Restora- 
tion there are few royal proclamations or ordinances, the 
necessary jurisdiction being exercised almost entirely by 
parliament and the lord chamberlain. One of the few 
post-Restoration royal proclamations is that of February 
25, 1665, restraining any but the company of the Duke of 
York’s theatre from entering at the attiring house of the 
theatre. 

Preventive censorship of the drama by an officer of state 
dates from the reign of Elizabeth, and is perhaps the only 
example of censorship of the press still existing in the 
United Kingdom (see Press LAws). Such a censorship is 
not unknown in other countries, and it seems to have ex- 
isted even in republican Rome, if one may judge from 
Horace’s line, 


“ Que neque in ede sonent certantia judice Tarpa.” 


The master of the revels appears to have been the dramatic 
censor from 1545 to 1624, when he was superseded by the 
lord chamberlain. In some cases the supervision was put 
into commission. ‘Thus with Tilney, the master of the 
revels in 1581, were associated by order of the privy coun- 
cil a divine and astatesman. In other cases it was dele- 
gated, as to Daniel the poet by warrant in 1603. The 
proposal to give statutory authority to the jurisdiction of 
the lord chamberlain led, as has been already stated, to the 
withdrawal of Sir John Barnard’s bill in 1735, and to con- 
siderable debate before the bill of 1737 became law. Lord 


| Chesterfield’s objection to the bill in the House of Lords 


was not unreasonable. ‘If the players,” said he, “are to 

be punished, let it be by the laws of their country, and not 

by the will of an irresponsible despot.” The discretion 
reposed by the Acts of 1737 and 1843 in the lord chamber- 
lain has been, according to the report of a select committee 

of the House of Commons in 1866, on the whole wisely ex- 
ercised. On the other hand, there have been instances 
where perhaps both he and his subordinate officer, the 
examiner of stage plays, have been somewhat nice in their 
objections. Thus, during the illness of George IIL., King 
Lear was inhibited. George Colman, when examiner, 
showed an extraordinary antipathy to such words as 
“heaven” or “angel.” The lord chamberlain’s powers 
are still occasionally exerted in the interests of public 
decency, less frequently for political reasons. Before 1866 
the lord chamberlain appears to have taken into considera- 
tion the wants of the neighborhood before granting a 
license, but since that year such a course has been aban- 
doned. 

The existing law of theatres is mainly statutory. It will 
be convenient to treat it as it regards the building, the 
performance, and the licensing of the building and of the 
performance, <A theatre may be defined with sufficient 
accuracy for the present purpose as a building in which a 
stage play is performed for hire. It will be seen from the 
following sketch of the law that there are a considerable 
number of different persons, corporate and unincorporate, 
with jurisdiction over theatres. A consolidation of the 
law seems urgently reqnired, and the placing of es 
tion in the hands of a central authority for the Un 
Kingdom. The committee of 1866 recommended the 
transfer to the lord chamberlain of the regulation of 
places of amusement, and an appeal from him to tl 
secretary in certain cases, as also the extension 
thority to preventive censorship in all pub 
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ments; but no legislation resulted. Several bills for the 
amendment of the law have been recently introduced, but 
hitherto without success in the face of more burning politi- 
cal questions. 

Building.—A theatre ‘at any rate to make it such a build- 
ing as can be licensed) must be a permanent building, not 
a mere tent or booth, unless when licensed by justices at a 
lawful fair by 2 23 of the Act of 1843. It must, if in the 
metropolis, conform to the regulations as to structure con- 


tained in the Metropolitan Building Acts and the Metropolis | 


Management Acts, especially the Act of 1878 (41 and 42 
Vict. c. 32). This Act makes a certificate of structural 
fitness from the Board of Works necessary as a condition 
precedent for license in the case of all theatres of a super- 
ficial area of not less than 500 square feet licensed after the 
passing of the Act, gives power to the board in certain cases 
to call upon proprietors of existing theatres to remedy 
structural defects, and enables it to make regulatious for 
protection from fire. 
board on May 2, 1879. As to theatres in provincial towns, 
the Towns Improvement Act, 1847, and the Public Health 
Act, 1875, confer certain limited powers over the building 
on municipal corporations and urban sanitary authorities. 
In many towns, however, the structural qualifications of 
buildings used as theatres depend upon local Acts and the 
by-laws made under the powers of such Acts. To a more 
limited extent the rules made by justices may enforce cer- 
tain structural requirements. 
Performance.—To constitute a building where a perform- 
ance takes place a theatre, the performance must be (a) of 
a stage play, and (6) for hire. (a) By ? 23 of the Act of 
1843 the word “stage-play ” includes tragedy, comedy, farce, 
opera, burletta, interlude, melodrama, pantomime, or other 
entertainment of the stage, or any part thereof. The two 
tests of a stage play appear to be the excitement of emotion 
and the representation of action. The question whether 
a performance is a stage play or not seems to be one of de- 
gree, and one rather of fact than of law. A ballet daction 
would usually be a stage play, but it would be otherwise 
with a ballet divertissement. ~%14 empowers the lord cham- 
berlain to forbid the acting of any stage play in Great 
_ Britain whenever he may be of opinion that itis fitting for 
_ the preservation of good manners, decorum, or the public 
peace to do so. %15 imposes a penalty of £50 $243] on any 
one acting or presenting a play or part of a play after such 
inhibition, and avoids the license of the theatre where it 
appears. Regulations of police respecting the performance 
are contained in 2 and 3 Vict. c. 47, and in many local Acts. 
A performance may also be proceeded against as a nuisance 
at common law, if, for instance, it be contra bonos mores or 
draw together a great concourse of vehicles, or if so much 
noise be heard in the neighborhood as to interfere with 
the ordinary occupations of life. Very curions instances 
of proceedings at common law are recorded. In 1700 the 
grand jury of Middlesex presented the two playhouses and 
also the bear-garden on Bankside (the “ Paris garden ” of 
_ Henry VIIT, act v. sc. 3) as riotous and disorderly nui- 
—sances. In 1819 certain players were prosecuted and con- 

victed before the court of greatsessions of Wales for acting 
indecent open-air interludes at Berriew, in Montgomery- 
shire. Performances on Sunday, Good Friday, and Christ- 
mas day are illegal (see SUNDAY). Regulations as to the 
sale of intoxicating liquors during the performance are 
made by the Licensing Acts and other public general Acts, 
as well as by local Acts and rules made by justices. It is 
frequently a condition of the license granted to provincial 
theatres that no excisable liquors shall be sold or consumed 
ou the premises. The Children’s Dangerous Performances 
Act, 1879 (42 and 43 Vict. c. 34), forbids under a penalty of 
£10 [$18.60| any public exhibition or performance whereby 
the life or limbs of a child under the age of fourteen shall 
bs endangered. It also makes the employer of any such 
child indictable for assault where an accident causing 
actual bodily harm has happened to the child, and enables 
the court on conviction of the employer to order him to 
ay the child compensation not exceeding £20 [$97.20]. 
) The performance must be for hire. 7 16 of the Act of 
makes a building one in which acting for hire takes 
not only where money is taken directly or indirectly, 
also where the purchase of any article is a condition 
of admission, and where a play is performed in a place in 
which excisable liquor is sold. In a recent ease of Shelley 
». Bethell (Law Reports, 12 Queen’s Bench Division, 11) it 
held that the proprietor of a private theatre was liable 
enalties under the Act, though he lent the theatre gra- 
y, because tickets of admission were sold in aid of 
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other than patent theatres) must be licensed. By 2 
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sponsible manager, who is to be bound by himself and two 
sureties for due observance of rules and for securing pay- 
ment of any penalties incurred. ‘Che metropolitan theatres 
other than the patent theatres (as far at least as they are 
included in the boroughs named in the Act of 1843) are 
licensed by the lord chamberlain. By 7 4 his fee on grant 
of a license is not to exceed 10s, |$2.43] for each month for 
which the theatre is licensed. The lord chamberlain ap- 
pears to have no power to make suitable rules for enforcing 
order and decency. He can, however, by ? 8, suspend a 
license or close a patent theatre where any riot or misbe- 
havior has taken place. 

Provincial theatres fall under three different licensing 
authorities. The lord chamberlain licenses theatres in 
Windsor and Brighton and theatres situated in the places 
where the queen occasionally resides, but only during the 
time of such occasional residence (73). Theatres at Oxford 
and Cambridge, or within 14 miles thereof, are licensed by 
the justices having jurisdiction therein, but before any such 
license can come into force the consent of the chancellor 
or vice-chancellor must be given. The rules made by the 
justices for the management of the theatre are subject to 
the approval of the chancellor or vice-chancellor, who may 
also impose such conditions upon the license as he thinks 
fit. In case of any breach of the rules or conditions, he 
may annul the license (? 10). All other provincial theatres 
are licensed by four or more justices at a special session 
held within twenty-one days after application for a license 
shall have been made to them (75). The fee is not to ex- 
ceed 5s. [$1.22] for each month for which the theatre is 
licensed (? 6). The justices, like the lord chamberlain, 
appear to have no discretion as to granting a license. 
Their act is purely ministerial and confined to ascertaining 
that the applicant is the actual and responsible manager, 
and that he and his sureties are of sufficient substance to 
provide the requisite bonds. ¢9 gives the justices author- 
ity to make at the special session suitable rules for enfore- 
ing order and decency at the theatres licensed by them, 
and of rescinding or altering such rules at a subsequent 
special session. It also gives a secretary of state power to 
rescind or alter such rules, and to make other rules. In 
case of riot or breach of the rules, the justices may order 
the theatre to be closed, and it thereupon becomes an un- 
licensed house. Penalties are imposed by the Act for keep- 
ing or acting in an unlicensed theatre, and for producing 
or acting in an unlicensed play. 

Licensing Performance.—A stage play must be duly li- 
censed before performance. ¢12 of the Act of 1843 pre- 
scribes that a copy of every new play and of every addition 
to an old play, and of every new prologue or epilogue or 
addition thereto (such copy to be signed by the master or 
manager), shall be sent to the lord chamberlain, and, if the 
lord chamberlain does not forbid it within seven days, it 
may be represented. % 13 empowers the lord chamberlain 
to fix a scale of fees for examination ; the fee is now two 
guineas [$10.20] for a play of three or more acts, one guinea 
for a play of less than three acts. All plays represented 
previously to the act are held to be licensed. A play once 
licensed is licensed once for all, unless the license be re- 
voked under 7 14. The examination is the duty of a special 
oflicer of the lord chamberlain’s department, the examiner 
of stage plays. 

Music Halls.— Music was at no time the object of restric- 
tions as severe as those imposed upon the drama, The 
present Music Hall Act (25 Geo. I. ¢. 36) was passed in 
1752, probably in consequence of the publication in 1751 
of Fielding’s Inquiry into the Causes of the late Increase of 
Robbers. It is remarkable that two works of the same 
writer should from opposite causes have led to both theatre 
and music hall legislation of lasting importance. The Act 
was originally passed for a term of three years, but was 
made perpetual by 28 Geo. II. ¢. 19. It applies only to 
music halls within 20 miles of London and Westminster. 
Every such music hall must be licensed at the Michaelmas 
quarter sessions, the license to be signified under the hands 
and seals of four or more justices. The license may be 
granted for music or dancing or both. Public notice of the 
license is to be given by affixing over the door the inscription 
“Licensed pursuant to Act of Parliament of the twenty- 
fifth of King George the Second.” The penalty for keeping 
an unlicensed music hall is £100 [$486]. Music halls be- 
yond the radius of 20 miles from London and Westminster 
are usually governed by local legislation, which in most 
eases follows, mutatis mutandis, the lines of the Act of 1752. 
The music hall, like the theatre, must generally fulfil cer- 
tain structural requirements. In one important respect 
the law is more lenient to the music hall than to the the- 
atre. A license is necessary for a single performance of a 
stage play, but it is only habitual music or dancing that 
requires a music hall license. 
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Scotland.—In Scotland the theatre has always exercised | 
a smaller amount of influence than in England, and there 
has been little exclusively Scotch legislation on the subject. 
An Act of 1555, ¢. 40, diseountenanced certain amusements 
of a semi-theatrical kind by enacting that no one was to be 
chosen Robert Hude ‘sic), Little John, abbot of Unreason, | 
or queen of May. A proclamation of James VI. in 1574, 
and an Act of 1579, ¢. 12, followed the lines of English 
legislation by making persons using unlawful plays, such | 
as jugglery or fast and loose, punishable as vagabonds. In| 
1574 the General Assembly claimed to license plays, and 
forbade representations on Sunday, As in England, the 
licensing power seems then to have passed from the church | 
to the crown, for in 1599 James VI. licensed a theatre at 
Edinburgh. The Act 1672, ¢. 21, exempted comedians while | 
upon the stage from the sumptuary provisions of the Act | 
respecting apparel. The chamberlain of Scotland, while | 
such an office existed, appears to have exercised a certain | 
police jurisdiction over theatres. The Theatre Act of 1843) 
extends to Scotland, as did also the previous Act of 1737. 
Treland.—Theatrical legislation, as far as it went, was) 
based upon English models. Thus ridicule of the liturgy | 
was forbidden by 2 Eliz. ¢. 2 (Ir.); common players of in- 
terludes and wandering minstrels were deemed vagabonds, | 
10 and 11 Car. I. ¢. 4 (Ir.). In 1786 an Act was passed to 
enable the crown to grant letters patent for one or more 
theatres in Dublin city and county, 26 Geo. III. ¢. 57 (Ir.). | 
The preamble alleges that the establishing of a well- 
regulated theatre at the seat of government will be pro- | 
ductive of public advantage and tend to improve the 
morals of the people. Exceptions from the restrictions of 
the Act were made in favor of entertainments for the benefit 
of the Dublin lying-in hospital and exhibitions of horse- | 
manship or puppet shows. 
United States.—Public entertainments, dramatic or other- | 
wise, are usually under the control of the municipal au- 
thorities. In some States, such as New York and Massa- 
chusetts, there is State legislation, requiring places of | 
public entertainment to be licensed by the proper authority. 
In many States it is a condition of the license that intoxi- 
cating liquors shall not be sold in such places. Other 
conditions, more or less usual, are that there shall be no 
Sunday or dangerous performances, that acrobats shall be | 
properly protected, and that female waiters shall not be) 
employed. Structural qualifications are in some Cases | 
made necessary. Thus in 1885 the New York legislature 
passed an Act containing many minute provisions for en- 
suring the safety of theatres against fire. A characteristic 
piece of legislation is the New York Act of 1873, c. 186, | 
enacting that no citizen is to be excluded from a theatre 
by reason of race, color, or previous condition of servitude. 
This Act of course merely carries out the important prin- 
ciple affirmed in art. xiv. of the amendments to the consti- 
tution of the United States. See PRIVILEGE. 
_ The most recent if not the only work on the law relating to 
theatres is Geary’s Law of Theatres and Musie Halls, 1885. (J. Wt.) 


THEBES. See Eayrr, vol. vii. p. 673 sq. 

THEBES (anciently @78a, Thebe, or in poetry 
sometimes 078a, in modern Greek Phiva, or, accord- 
ing to the corrected pronunciation, hive), one of the 
most interesting towns in Greece, is situated on low 
hilly ground of gentle slope a little north of'the range 
of Cithzeron, which divides Boeotia from Attica, and 
on the edge of the Boeotian plain, about 44 miles from 
Athens, whence it is now reached by two earriage- 
roads. It has about 3500 inhabitants, and is the seat 
of a bishop. The present town occupies the site of 
the ancient citadel, the Cadmea; two fragments of 
ancient wall are visible on the north, and another, be- 
longing either to the citadel or the outer wall, on the 
south. ‘Two streams, rising a little south of the town, 
and separated by an average distance of about half a 
mile, flow on the two sides, and are lost in the plain. 
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These are the ancient Ismenus on the east and Dirce 
(Aipxy) on the west, which gave to the town its name 
dirorauoc. The Dirce, now Platzidtissa, has several 
springs. From the west side of the Cadmea another 
copious fountain (Paraporti) falls to the Diree. Ina 
suburb to the east is another (Fountain of St. Theo- 
dore), and northwest are two more. The Cadmea 
itself is supplied with water brought from an unknown 
svurce to the south by works supposed of prehistoric 
antiquity. It now enters the town by an aqueduct of 
twenty arches of Frankish constrnetion. The ‘‘ waters’’ 
of Thebes are celebrated both by Pindar and by the 
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Athenian poets, and the site is still, as deseribed by 
Dicaearchus (3d century B.c.), “all springs,’’ Katiedpo¢ 
raca, One, from which a pasha of Negroponte (Ku- 
boea) is said to have supplied his table, is still called 
‘the spring of the cadi.’’ Some of the marble 
basins, seats, ete., remain, and, with the fragments 
of wall above mentioned, are the only relies of the 
classic time. The most curious of later buildings is 
the church of St. Luke, southeast of the Cadmea, 
believed to cuntain the tomb of the evangelist. From 
the abundance of water the place is favorable to 
gardens, and the neighboring plain is extremely fer- 
tile. But the population is scanty, and the town at 
present of no importance. 

In prehistoric times the Cadmea, with the enlarged 
city of Thebes into which it developed, was a power 


of the first rank, as is shown by its unrivalled legends. 


More particularly the mythical wars with Argos (see 
below) point to a time when the ‘* Hellenes”’ of North 
Greece were still contending unequally against the 
‘‘Acheeans’’ of the Peloponnesus. In the legend as 
given by AM@schylus these names are accurately pre- 
served. At the beginning of continuous history (6th 
century B.c.) Thebes had long been possessed by im- 
migrants from Thessaly, who knew the previous in- 
habitants as Cadmeans (Kadyeioc), 

The history of the town to the end of the 4th cen- 
tury is part of the general history of the nation (see 
Greece). It had an aristocratic constitution, and 
claimed a contested sovereignty over the other towns 
Down to 371 B.c. this status ‘was not 
essentially changed. The battle of Coronea (394) 
showed the increasing military strength of the The- 
bans, and in 371 the genius of Epaminondas raised 
them by the victory of Leuctra for a brief period to 
the leading position in Hellas. Philip of Macedon 
spent part of his youth as a hostage at Thebes, and 

robably learnt there important lessons in war. By 
him and his successor the state was destroyed. In 
338 the Thebans shared with the Athenians the defeat 
of Cheeronea, and received a Macedonian garrison ; 
the lion-monument erected by them on the field of 
battle, and still existing there, though in fragments, 
is a more impressive memorial of their greatness than 
anything now visible at the town itself. In 335, after 
the death of Philip, they revolted, and were punished 
by Alexander with a fearful vengeance. It is said 
that 6000 Thebans were slain at the capture and 
30,000 taken prisoners. The population was dis- 
persed, and the town entirely razed (except, accord- 
ing to tradition, the house of the poet Pindar); and, 
though it was soon restored by the Macedonian Cas- 
sander (315), it never again played a leading war in 
history. In 86 B.c., having sided against the Romans _ 
in the Mithradatic war, it was plundered by Sulla, — 
and fell into such decay that Strabo describes it as 
little better than a village. In the 2d century the 
traveller Pausanias, who gives a full account of it (ix. 
5 sq.), found only the citadel inhabited. In 395 A.D., 
however, it had some strength, for Alarie, on his wa 
to the capture of Athens, did not think fit to atta 
it. In the later times of the Eastern mn (10th to 
12th sents) it again became wealthy and important, 
being specially celebrated for the manufacture’of silk 
and cloth. In 1143 it was plundered by the Normans 
of Sicily (who transferred thither the chief artisans 
of the silk trade), and, after the capture of Constanti- 
nople by the crusaders (1204), became with Athens a 
fief of the feudal empire. In 1311 it was again plun- 
dered by the Catalan Grand Company, a 
Spanish mercenaries, and appears to have no 
return of prosperity. ‘ 


Of more lasting effect than the polities of Thebes have 


been its legends. Bcotia, or rather the Cadmeis (Thu 
i. 12), was a land of poetry from extremely ancient ti 
and the stories of Thebes are in Greek literature as 


portant as those of Troy. The legends of 
groups will be found under the names indic 
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lowing division: 
Cadmus; (2) the foundation by Amphion,—to this belong 
originally the “seven-gated” wall, the name of érrardos 
#87, and the legends of Zethus, Antiope, and Dirce; (3) 
war of the “Seven” (under Adrastus of Argos); war of the 
Epigoni, or “descendants” of the Seven; the story of (Edi- 
pus; (4) legends of Bacchus,—at Thebes as elsewhere this 
religion was comparatively late, but became characteristic 
of the town; (5) legends of Heracles (commonly found 
with those of Bacchus; Thebes was reputed the birthplace 
of both). From the epic poems, of which little but titles 
remain, these tales descended to the Attic tragedians ; upon 
them are founded the Seven against Thebes of A&schylus, the 
Gdipus Tyrannus, Edipus Coloneus, and Antigone of Sopho- 
cles, the Phnissze, Supplices, and Bacchz of Euripides, etce., 
with innumerable plays not extant. Apart from direct 
imitation of these works, the stories themselves, through 
Statius, Boccaccio, and others, have exercised a great influ- 
ence on modern literature. In historical times the Thebans 
were not conspicuous for intellectual accomplishments, but 
their reputation is sufficiently sustained by Pindar, per- 
haps the most distinctively Hellenic of all the national 
ts. , 
The most famous monument of ancient Thebes was the 
outer wall with its seven gates, which even as late as the 
6th century B.C, was probably the largest of artificial Greek 
fortresses. The names of the gates vary, but four are con- 
stant,— the Preetides, Electree, Neiste or Neite, and Homo- 
loides; Pausanias gives the others as Ogygise, Hypsistee, Cre- 
nee. There is evidence that the gate Electra was on the 
south, and near it was the tomb of the Thebans who fell at 
the capture by Alexander. The gates shown to Pausanias as 
Neistz and Preetides led respectively northwest and north- 
east. Two of the springs have been identified with some 
probability,—that of St. Theodore with the C&dipodea in 
which G2dipus is said to have purged himself from the pol- 
lution of homicide, and the Paraporti with the dragon- 
guarded fountain of Ares (see CADMUS). Dicszarchus, re- 
ferring to the town of Cassander, gives two measurements 
for the circuit, equal to about 9 miles and 5} miles, but 
even the smaller is impossible for the wall, and they prob- 
ably refer to the territory proper of the town, or yi OnBais, 
Beyond this the topography is wholly uncertain. From 
the interest of the site in history and still more in litera- 
ture, as the scene of so many dramas, the temptation to 
fix details has been specially strong. Conjectural plans or 
descriptions, differing widely, are given by Leake, Forch- 
hammer, Ulrichs, Bursian, and others (references below). 
All are based on the assumption that the description of 
Pausanias and the allusions of the Attic tragedians may be 
read together and combined, and that the result will give 
the plan as it existed in the 5th and 4th centuries B.c, But 
to this two objections must be taken. (1) The account of 

Pausanias, even when clear in itself, is very uncertain 
- evidence for anything earlier than the destruction by Alex- 
ander, It is said indeed that the restored town occupied 
the same area, but this is consistent with great disturbance 
of tradition; and we have further to allow for inaccurate 
transmission through 450 years of decadence, and finally 
for the quality of Pausanias’s information, given apparently 
by casual guides to a traveller extremely uncritical. (2) 
It may be doubted whether the tragedians had accurate 
knowledge of Theban topography, and they had certainly 
no reason for introducing it in their plays. Their plots 
are laid in a remote past; and it is difficult to suppose 
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actual Thebes, and on the other hand so careless as to pre- 


sume that it had suffered no great change between the | 


times of Cadmus or of CGidipus and their own days. In- 
deed they did not make this mistake. The plays which 
contain most references to topography are the Seven against 
Thebes and the Phenisse. In the Seven thename of “ Thebes” 
does not occur at all (the title is a misnomer, probably not 
given by the author); the town is called by its ancient 
name “The Cadmea” (Kadsefa réXs), and the whole play 
assumes that the “city of Cadmus” was muchsmaller than 
the Thebes contemporary with Aschylus can have been. 
In the Phenisse the circuit of the walls is said to be so 
small that a person within must necessarily know all that 
had taken place in a general attack (v. 1356). None of the 
conjectural plans would approximately satisfy this, nor can 
it have been true for the time of Euripides. After this, it 
is not surprising to find that the attempt to use the plays 
as evidence is involved in unanswered difficulties, a few of 
hich are given below. 

itself, however, and as relating to the ruins of the 
town merely, the description of Pausanias is 
ous and interesting. The principal buildings were at 
time (2d century) the temple of Apollo Ismenius, 
must have stood somewhere about the present 


them on the one hand so careful as to fit their scenes to the | 
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(1) the foundation of the Cadmea by] church of St. Luke, the theatre, near the gate Preeti- 


des, the Heracleum, with a gymnasium and race-course, 
and the temples of Artemis Eucleia, of Ammon, and of 
Fortune (Tvx7). Besides these Pausanias was shown all the 
gates, all the legendary sites, the house of Pindar (north- 
west beyond the Dirce), statues, etc., dedicated by him, 
several statues of immense antiquity, others attributed to 
the greatest artists, and in fact much more than it is easy 
to believe. 

1. Apollo Ismenius and Apollo Spodius.—Sophocles (G2. T., 
21) mentions as one of the Theban sanctuaries, ‘the orac- 
ular ashes of Ismenus,” ’Icpnvod pavreia orédos, Pausanias, 
who calls the river not Ismenus but Ismenius, describes (1) 
a temple of Ismenius or Apollo Ismenius (ix. 10, 2), and (2) 
an altar of Apollo Spodius, made of ashes and used in a 
peculiar manner as an oracle (ix. 11, 7). We should sup- 
pose from Sophocles that both observations related to the 
same sanctuary; and Sophocles clearly identified the two. 
But in Pausanias they are in different places and have no 
connection at all. Either therefore the topography and 
ritual of the one period differed from those of the other, 
or, which is equally probable, the poet used Theban names 
without regard to accuracy. 

2. The Fountain of Ares.—Euripides, in the Supplices (v. 
650 sq.) describes an army advancing on Thebes from the 
south as having its right at the Ismenian hill, its left at the 
fountain of Ares, and “the chariots below the monument 
of Amphion.” Pausanias also places the Ismenian hill on 
the right of the southern gate. But the fountain of Ares 
he places on the same side, a description quite inconsistent 
with this and other allusions, Ulrichs, while insisting on 
the agreement about the hill, merely observes on this that 
Pausanias is unintelligible. Of a still greater difficulty he 
says nothing. The tomb of Amphion is placed by Aisehylus 
north of the town, and there or in that direction was shown 
to Pausanias. The topographers’ accordingly suppose that 
the “chariots”? of Euripides were in the plain to the 
north. But there is no suggestion in the passage that any 
part of the advancing army was separated from the rest, 
and the observer expressly says that he was at the place where 
the chariots fought and had a particularly good view of this part 
of the battle (v. 684). Now he stood on the gate Electre, i.e., 
as far as possible from the tomb of Amphion, as placed by 
ZEschylus and Pausanias. It is impossible to make a con- 
sistent account of this, and it seems plain that Euripides 
took up the name “tomb of Amphion” at hazard, and 
ignored or forgot that the real tomb could not be brought 
into his picture. 

3. The Altar of (Athena) Onea.— This was shown to Pau- 
sanias (ix. 12,1), who was told that it marked the place 
where the lying down of a cow indicated to Cadmus the 
site destined for his city (&et évrad@a oixjoa), “It is said,” 
he continues, “ that in the acropolis there was formerly the 
house of Cadmus (Kadyow oixia)”’? No other indication is 
given as to the place of the altar, and the natural inference 
is that it was shown in the Cadmea, But Auschylus (Sep- 
tem, 501) places it outside the walls. Accordingly it is sug- 
gested that the oracular sign only indicated the neighbor- 
hood of the destined site, and that the altar shown to Pau- 
sanias was near that of Apollo Spodius, which is mentioned 
last before it, and may have been outside the wall. But 
this juxtaposition proves nothing about the place of Onca, 
for Pausanias himself shows that mention of Oneca here is 
suggested by a reference to “oxen” in connection with the 
altar of Spodius, which brought to his mind the “ cow” 
of the other legend, 

4. The Tomb of Amphion and Zethus—Apart from the con- 
fusion of Euripides already noticed, there is a difficulty 
about the mention of this monument in Pausanias and 
ZEschylus. Pausanias, after describing several buildings 
near the gate Pretides, concluding with some in the market- 
place, mentions next (without further indication of place) 
the tomb of Amphion and Zethus, and continues thus,— 
“the way from Thebes to Chalcis (northeast) is by this 
gate Preetides, ete.” &schylus places the tomb of Amphion 
outside the wall opposite the north gate (Septem, 527), and 
the Preetides elsewhere. Ulrichs concludes that Pausanias 
“evidently” went out by the north gate to view the mon- 
ument and then returned to the Preetides. Of course this 
is possible, but it is nseless to draw exact inferences from 
documents which require such an hypothesis. It is equally 
probable that Pausanias identified the tomb with a monu- 
ment called the Ampheion, which seems (Ulrichs, p. 17) to 
have been somewhere near the market-place, Indeed, 
there is no proof that they were not identical, for the only 
evidence that the tomb was outside the wall (and there- 
fore different from the.Ampheion) is that of A2schylus and 
Euripides, whose imaginary cities were not much larger 
than the Cadmean hill, and must have excluded the Am- 
pheion itself. ; 
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On the history, see references under GREECE; on the topog- | 
Taphy and legends, Ulrichs, Reisen und Forschungen in Griech- 
enland, ii, 1 sg.; Leake, ‘Travels in Northern Greece, ii. xiv. ; Bur- 
sian, Geographie von Griechenland, i, 225 sq.; and the “ Seven 
against Thebes,” ed. by A. W. Verrall, “ Introduction.” (A.W. V.) 

THECLA, Sr., virgin, is commemorated by the 
Latin Church on September 23. The Breviary relates 
that she was born of illustrious parentage at Lconium, 
and came under the personal teaching of the apostle | 
Paul. In her eighteenth year, having broken her en- 
gagement with Thamyris, to whom she had been be- 
trothed, she was accused by her relations of being a 
Christian, and sentenced to-be burned. Armed with 
the sign of the cross, she threw herself upon the pyre, 
but, the flames having been extinguished by a sudden 
rain, she came to Antioch, where she was exposed to 
the wild beasts, then fastened to bulls that she might 
be torn asunder, then thrown into a pit full of ser- 
pents, but from all these perils she was delivered by 
the grace of Christ. Her ardent faith and her holy 
life were the means of converting many. Returning 
once mure to her native place, she withdrew into a 
mountain solitude, and became distinguished by many 
virtues and miracles, dying at the age of ninety. She 
was buried at Seleucia. 


The substance of the foregoing narrative, with many 
other curious incidents, occurs in the very ancient apoc- 
ryphal book entitled the repedoc of Paul and Theela (Acta | 
Pauli et Thecle). Tertullian tells us that this work was 
written by a presbyter in Asia, “out of love to Paul,” but 
that his conduct was not approved, and led to his deposi- 
tion. What caused special offence was its recognition of the 
right of women to preach and baptize. There is no doubt 
that the present differs very considerably from the original 
form of the Acta, but even now its Gnostic origin is betrayed 
in several features which it still retains—for example, the 
rejection of marriage. For the text, see the Acta Apost. 
Apocr. of Tischendorf, who in the Prolegomena gives a 
large body of evidence for its great antiquity. A transla- 
tion is given in the Ante-Nicene Christian Library. 


THEFT is, in modern legal systems, universally 
treated as a crime, but the conception of theft as a 
crime is not one belonging to the earliest stage of law. 
To its latest period Roman law regarded theft ( fwtum) 
as a delict prima fucie pursued by a civil remedy,—the 
actio furti for a penalty, the vindicatio or condictio for 
the stolen property itself or its value. In later times, 
no doubt, a criminal remedy to meet the graver crimes 
gradually grew up by the side of the civil, and in the 
time of Justinian the criminal remedy, where it ex- 
isted, took precedence of the civil (Cod., iii. 8, 4). 
But to the last criminal proceedings could only be 
taken in serious cases, e.g., against stealers of cattle 
(abiger) or the clothes of bathers (balnearii). The 
punishment was death, banishment, or labor in the 
mines or on public works. In the main the Roman 


law of theft coincides with the English law. The 
definition as given in the Jnstitutes (iv. 1, 1) is ** fur- 
tum est contrectatio rei fraudulosa, vel ipsius rei, vel 
etiam ejus usus_possessivnisve,’’ to which the Digest 
(xlvil. 2, 1, 3) adds ‘‘lucri faciendi gratia.’’ The ear- 
liest English definition, that of Bracton (150d), runs 
thus: ‘‘furtum est secundum leges contrectatio rei. 
alienze fraudulenta cum animo furandi invito illo 
domino cujus res illa fuerit.’’ Bracton omits the 
“‘Jueri faciendi gratia’’ of the Roman definition, be- 
cause in English law the motive is immaterial,! and 
the “‘usus ejus possessionisve,’’ because the definition 
includes an intent to deprive the owner of his property 
+ Saeco The “‘animo furandi’’? and ‘invito 

omino”’ of Bracton’s definition are expansions for the 
sake of greater clearness. They seem to have been 
implied in Roman law. Furtum is on the whole a 
more comprehensive term than theft. This difference 
no doubt arises from the tendency to extend the bounds 
of a delict and to limit the bounds of a crime. Thus 
it was furtum (but it would not be theft at English 


1 Thus destruction of a letter by a servant with a view of sup- 
pressing inquiries into her character, makes the servant guilty 
of larceny in English law. \ 
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common law) to use a deposit of pledge contrary to the 


' wishes of the owner, to retain goods found, or to steal 


a human being, such as a slave or filius familias (a 
special form of furtum called plugium). The latter 
would be in English law an abduction under certain 
circumstances, but not a theft. On the other hand, 
one of two married persons could not commit furtum 
as against the other, but theft may be so committed 
in Evgland since recent legislation. Asa furtum was 
merely a delict, the obligatio ex delicto could be extin- 
guished by agreement between the parties; it will be 
seen that this cannot be done in England. In another 
direction English law is more considerate of the rights 
of third parties than was Roman. As will appear 
hereafter, the thief can give a good title to stolen 
goods; in Roman law he could not do so, except in the 
single case of a hereditas acquired by usucapio. The 
development of the law of furtum at Rome is histori- 
cally interesting, for even in its latest period is found 
a relic of one of the most primitive theories of law 
adopted by courts of justice: ‘They took as their 
ruide the measure of vengeance likely to be exacted 
yan aggrieved person under the circumstances of the 
case’’ (Maine, Ancient Daw, ch. x.). This explains 
the reason of the division of furtum into manifestum 
and nec manifestum. The manifest thief was one 
taken red-handed,—‘‘ taken with the manner,”’ in the 
language of old English law. The Twelve Tables de- 
nounced the punishment of death against the manifest 
thief, for that would be the penalty demanded by the 
indignant owner in whose place the judge stood. The 
severity of this penalty was afterwards mitigated by 
the praetor, who substituted for it the payment of 
quadruple the value of the thing stolen. The same 
penalty was also given by the praetor in ease of theft 
from a fire or a wreck, or of prevention of search. No 
doubt the object of this large penalty was to induce 
injured persons to refrain from taking the law into 
their own hands. The Twelve Tables muleted the 
non-manifest thief in double the value of the thing 
stolen. The actions fur penalties were in addition to 
the action for the stolen goods themselves or their 
value. The quadruple and double penalties still re- 
main in the legislation of Justinian. The search for 
stolen goods, as it existed in the time of Gaius, was a 
survival of a period when the injured person was, as 
in the case of summons (72 jus vocatio), his own execu- 
tive officer. Such a search, by the Twelve Tables, might 
be conducted in the house of the supposed thief by’ 
the owner in person, naked except for a cincture, and 
carrying a platter in his hand, safeguards apparently 
against a violation of decency and against any possi- 
bility of his making a false charge by depositing some 
of his own property on his neighbor's premises. This 
mode of search became obsolete before the time of 
Justinian. Robbery (bona vi rapta) was violence 
added to furtum. By the actio vi peat raptorum 
quadruple the value could be recovered if the action 
were brought within a year, only the value if brought 
after the expiration of a year. The quadruple value, 
it is to be noted, included the stolen thing itself, so 
that the penalty was in effect only a triple one. It was 
inclusive, and not cumulative, as in furtum. 

In England theft appears to have been very early 
regarded by legislators as a matter calling for special 
attention. The pre-Conquest compilations of laws 
are full of provisions on the subject. It is noticeable 
that the earlier ones appear to regard theft as a delict 
which may be compounded for by payment. Consid- 
erable distinctions of person are made, both in regard 
to the owner and the thief. Thus, by the laws of 
Ethelbert, if a freeman stole from the king he was to” 
restore ninefold, if from a freeman or from a d g 
threefold. If a theow stole, he had only to make a. 
twofuld reparation. In the laws of Alfred | 
theft was still only civil, but he who stole in a 
was punished by the loss of his hand. The 
Ina named as the penalty death or redemptic 
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ing to the wer-gild of the thief. By the same laws 
the thief might be slain if he fled or resisted. Grad- 
ually the severity of the punishment increased. By 
the laws of Athelstan death in a very cruel form was 
inflicted. At a later date the Leyes Henrict Primi 
placed « thief in the king’s mercy, and his lands were 


forfeited. Putting out the eyes and other kinds of | 


mutilation were sometimes the punishment. The 


capital. Both befvre and after the Conquest local 
Bee iction over thieves was a common franchise of 
4 
tages of modern summary jurisdiction. It might be 
exercised either over thieves who committed a theft or 
were apprehended within the lordship (/nfungthef ), 
or over those inhabitants of the lordship who were 
apprehended elsewhere (outfangthef ). Hither or both 
franchises might be enjoyed by grant or prescription. 
As lately as | Ph. and M.e. 15 infangthef and out- 
fangthef were confirmed to the lords marchers of 
Wales. An analogous franchise was theam, or the 
right of calling upon the holder of stolen goods to 
vouch to warranty, 7e., to name from whom he re- 
ceived them. In the old law of theft there were to be 
found two interesting survivals of the primitive legal 
notions which were found in Roman law. Up to a 
comparatively recent date a distinction analogous to 
that between furtwm manifestum and nec manifestum 
was of importance in English criminal practice. The 
thief ‘* taken with the manner’’ was by the Statute 
of Westminster the First not to be admitted to bail 
(see Letters of Junius, \xviii.). In modern procedure 
the probable guilt or innocence of the accused is not 
so much to be considered in a question of bail as the 
probability of his appearance at the trial. The other 
matter worthy of notice is the old pursuit (secta) by 
hue andery. In the pre-Conquest codes the owner was 
generally allowed to take the law into his own hand, 
as in early Roman law, and get back his goods by force 
if he could, no doubt with the assistance of his neigh- 
bors where possible. From this arose the later 
development of the hue and ery, as the recognized 
means of pursuing a thief. The Statutes of West- 
minster the First and of De officio coronatoris enacted 
that all men should be ready to pursue and arrest 
felons, and ten years later the Statute of Winchester 
(1285) enforced upon all, the duty of keeping arms for 
the purpose of Mining the hue and ery. It also 
made the hundred liable for thefts with violence com- 
mitted in it, an adoption no doubt in feudal law of 
the old pre-Conquest liability of the frithborg. As 
me more settled, the hue and cry was 
ereted more and more by law, and lost much of its 
ld natural simplicity. This led to its eradually becom- 
ing obsolete, though the Statutes of Westminster the 


First and De officio coronator’s are still nominally law 


7 


as far as they relate to the hue andery. The Statute 
of Winchester as to the liability of the hundred was 
repealed in 1827. 

The term theft in modern English law is sometimes 


used as a synonym of larceny, sometimes in a more 


comprehensive sense. In the latter sense it is used by 
Mr. Justice Stephen, who defines it as ‘the act of 
dealing from auy motive whatever, unlawfully and 
without claim of right, with anything capable of being 
stolen, in any of the ways in which theft can be 
committed ”’ (for which see 2 296-300), ‘* with the in- 
tention of permanently converting that thing to the 
use of any person other than the general or special 
owner thereof’ ( Digest of the Criminal Law, 3% 295). 

this broader sense the term applies to all cases of 
priving another of his property, whether by remov- 
r or withholding it. It thus includes larceny, 

ry, cheating, embezzlement, and breach of trust. 
bezzlement is a statutory crime created as a 
urate form of offence in the last century (see vol. 
. p. 147). The difference between larceny and em- 


wds of manors, attended with some of the advan- | 
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| bezzlement turns mainly on the fact of the master’s 
being in actual or constructive amp of the stolen 
| property (see Possession). Fraudulent breach of 
trust was not made a specific offence until 1857 (see 
a iy Tremp) 

RUST). 


Larceny (a corruption of latrocinium:, or theft proper, was 
felony at common Jaw. The common law of larceny has 


ait § ! | been affected by numerous statutes, the main object of 
principle of severity continued down to the present | 
century, and until 1827 theft of certain kinds remained | 


legislation being to bring within the law of larceny offences 
which were not larcenies at common law, either because 
they were thefts of things of which there could be no 
larceny at common law, e.g., beasts fere nature, title deeds 
or choses in action, or because the common law regarded 
them merely as delicts for which the remedy was by civil 
action, e.g., fraudulent breaches of trust. The earliest Act 
in the statutes of the realm dealing with larceny appears 
to be the Curta Foreste of 1225, by which fine or imprison- 
ment was inflicted for stealing the king’s deer. The next 
Act appears to be the Statute of Westminster the First 
(1275), dealing again with stealing deer. From this it 
seems as though the beginning of legislation on the sub- 
ject was for the purpose of protecting the chases and parks 
of the king and the nobility. An immen§Se mass of the 
old Acts will be found named in the repealing Act of 1827, 
7 and 8 Geo. [V.c, 27. An Act of the same date,7 and 8 
Geo. LV. c. 29, removed the old distinction between grand 
and petitlarceny.! The former was theft of goods above 
the value of twelve pence [24 ets.) in the house of the 
owner, not from the person, or by night, and was a capital 
crime. It was petit larceny where the value was twelve 
pence or under, the punishment being imprisonment or 
whipping. The gradual depreciation in the value of 
money afforded good ground for Sir Henry Spelman’s sar- 
casm that, while everything else became dearer, the life of 
man became continually cheaper. The distinetion between 
grand and petit larceny first appears in statute Jaw in the 
Statute of Westminster the First, c. 15, but it was not 
created for the first time by that statute. It is found in 
some of the pre-Conquest codes, as that of Athelstan, and 
it is recognized in the Leges Henrici Primi. A distinction 
between simple and compound larceny is still found in the 
books. The latter is larceny accompanied by circum- 
stances of aggravation, as that it is in a dwelling-house or 
from the person. The law of larceny is now contained 
chiefly in the Larceny Act, 1861, 24 and 25 Vict. ¢. 96 (which 
extends to England and Ireland), a comprehensive enact- 
ment including larceny, embezzlement, fraud by bailees, 
agents, bankers, factors, and trustees, sacrilege, burglary, 
housebreaking, robbery, obtaining money by threats or by 
false pretences, and receiving stolen goods, and prescribing 
procedure, both civil and criminal. There are still, how- 
ever, some earlier Acts in force dealing with special cases 
of larceny, such as 33 Hen. VIII. ec. 12, as to stealing the 
goods of the king, and the Game, Post-Office, and Merchant 
Shipping Acts. Later Acts provided for larceny by a part- 
ner of partnership property (31 and 32 Vict. ¢. 116), and 
by a husband or wife of the property of the other (45 
and 46 Vict. c. 75). Proceeding against persons subject to 
naval or military law depend upon the Naval Discipline 
Act, 1866, and the Army Act, 1881. There are several Acts 
both before and after 1861, directing how the property is to 
be laid in indictments for stealing the goods of counties, 
friendly societies, trades unions, ete. The principal con- 
ditions which must exist in order to constitute larceny are 
these: (1) there must be an actual taking into the posses- 
sion of the thief, though the smallest removal is sufficient ; 
(2) there must be an intent to deprive the owner of his 
property for an indefinite period, and to assume the entire 
dominion overit, an intent often described in Bracton’s 
words as animus furandi; (3) this intent must exist at the 
time of taking; (4) the thing taken must be one capable of 
larceny either at common law or by statute. One or two 
cases falling under the law of larceny are of special 
interest. It was held more than once that a servant taking 
corn for the purpose of feeding his master's horses, but 
without any intention of applying it for his own benefit, 
was guilty of larceny. To remedy this hardship, 26 and 27 
Vict. c. 103 was passed to declare such an act not to be 
felony. The case of appropriation of goods which have 
been found has led to some difficulty. It now seems to be 
the law that in order to constitute a larceny of lost goods 
there must be a felonious intent atthe time of finding, 
that is, an intent to deprive the owner of them, coupled 
with reasonable means at the same time of knowing the 
owner. The mere retention of the goods when the owner 
has become known to the finder does not make the reten- 


1 This provision was most unnecessarily repeated in the Lar- 
ceny Act of 186], 
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tion criminal. Larceny of money may be committed when 
the money is paid by mistake, if the prisoner took it 
animo furandi. In two recent cases the question was 
argued before a very full Court for Crown Cases Reserved, 
and in each case there was a _ striking difference 
of opinion. In Reg. v Middleton, Law Rep., 2 Crown 
Cases Reserved, 83, the prisoner, a depositor in a post-office 
savings bank, received by the mistake of the clerk a larger 
sum than he was entitled to. The jury found that he had 
the animus furandi at the time of taking the money, and 
that he knew it to be the money of the postmaster-general. 
The majority of the court held it to be larceny. Ina case 
in 1885 (Reg. v. Ashwell, Law Rep., 16 Queen’s Bench Divi- 
sion, 190’, where the prosecutor gave the prisoner a sove- 
reign believing it to be a shilling, and the prisoner took it 
under that belief, but afterwards discovered its value and 
retained it, the court was equally divided as to whether 
the prisoner was guilty of larceny at common law, but held 
that he was not guilty of larceny as a bailee. The proced- 
ure in prosecutions for larceny has been considerably 
affected by recent legislation. The inconveniences of the 
common-law rules of interpretation of indictments led to 
certain amendments of the law, now contained in the Lar- 
ceny Act, for the purpose of avoiding the frequent failures 
of justice owing to the strictness with which indictments 
were construed. Three larcenies of property of the same 
person within six months may now be charged in one in- 
dictment. On an indictment for larceny the prisoner may 
be found guilty of embezzlement, and vice versa ; and if the 
prisoner be indicted for obtaining goods by false pretences, 
and the offence turn out to be larceny, he is not entitled to 
be acquitted of the misdemeanor. A count for receiving 
may be joined with the count for stealing. In many cases 
it is unnecessary to allegeor prove ownership of the prop- 
erty the subject of the indictment. The Act also contains 
numerous provisions as to venue and the apprehension of 
offenders. In another direction the powers of courts of 
SUMMARY JURISDICTION (q.v.) have been extended, in the 
case of charges of larceny, embezzlement, and receiving 
stolen goods, against children and young persons and 
against adults pleading guilty or waiving their right to 
trial by jury. The maximum punishment for larceny is 
fourteen years’ penal servitude, but this can only be inflicted 
in certain exceptional cases, such as horse or cattle stealing 
and larceny by a servant or a person in the service of the 
crown or the police. The extreme punishment for simple 
larceny after a previous conviction for felony is ten years’ 
penal servitude. Whipping may be part of the sentence on 
boys under sixteen. 

Robbery is larceny accompanied by violence or threatened 
violence. Whether obtaining money by threats to accuse 
of crime was robbery at common Jaw was open to some 
doubt. It is now a specific offence under the Larceny Act, 
punishable by penal servitude for life. Whipping may be 
added as part of the sentence for robbery by 26 and 27 Vict. 
ce. 44, ; 

Cheating is either a common-law or statutory offence, An 
indictment for cheating at common law is now of compara- 
tively rare occurrence. The statutory crime of obtaining 
money by false pretences is the form in which the offence 
generally presents itself. Like embezzlement, this offence 
dates as a statutory crime from the last century. It now 
depends upon the Larceny Act. A false pretence is defined 
by Mr. Justice Stephens as “a false representation made 
either by words, by writing, or by conduct that some fact 
or facts existed” (Digest of the Criminal Law, ? 330). The 
principal points to notice are that the false pretence must 
be of an existing fact (e.g., it was held not to be a false pre- 
tence to promise to pay for goods on delivery), and that 
property must have been actually obtained by the false 
pretence. The broad distinction between this offence and 
larceny is that in the former the owner intends to part 
with his property, in the latter he does not. By 22 and 23 
Vict. ¢.17, no indictment for obtaining money by false pre- 
tences is to be presented or found by the grand jury unless 
the defendant has been committed for trial or the indiet- 
ment is authorized in one of the ways mentioned in the 
Act. The maximum punishment for the common-law 
offence is fine or imprisonment at discretion, for the statu- 
tory five years’ penal servitude. 

Stolen Goods.—The owner of the goods stolen has an action 
against the thief for the goods or their value. How far he 
is entitled to pursue his civil right to the exclusion of 
criminal prosecution does not seem very clear upon the 
authorities. One of the latest statements of the law was 
that of Mr. Justice Watkin Williams: “It has been said 
that the true principle of the common law is that there is 
neither a merger of the civil right, nor is it a strict eondi- 
tion precedent to such right that there shall have been a 
prosecution of the felon, but that there is a duty imposed 
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upon the injured person not to resort to the prosecution 
of his private suit to the neglect and exclusion of the 
vindication of the public law; in my opinion this view is 
the correct one” (Midland Insurance Company », Smith, 
Law Rep., 6 Queen’s Bench Division, 568). Dealing with 


| stolen goods by persons other than the thief may affect 


the rights of such persons either criminally or civilly. 
Two varieties of crime arise from such dealings. (1) Re- 
ceiving stolen goods knowing them to have been stolen, 
a misdemeanor at common law, is by the Larceny Act a 
felony punishable by penal servitude for fourteen years 
where the theft amounts to felony, a misdemeanor pun- 
ishable by penal servitude for seven years where the 
theft is a misdemeanor, as in obtaining goods by false 
pretences. Recent possession of stolen property may, ac- 
cording to circumstances, support the presumption that 
the prisoner is a thief or that he is a receiver. The Pre- 
vention of Crime Act, 1871, made important changes in 
the law of evidence in charges of receiving. It allows, 
under proper safeguards, evidence to be given in the 
course of the trial of the finding of other stolen property 
in the possession of the accused, and of a previous convic- 
tion for any offence involving frand and dishonesty. (2) 
Compounding theft, or theftbote, that is, taking hack stolen 
goods or receiving compensation on condition of not pros- 
ecuting, is a misdemeanor at common law. It need not 
necessarily be committed by the owner of the goods, 
Under the Larceny Act it isa felony punishable by seven 
years’ penal servitude to corruptly take money or reward 
for helping to recover stolen goods without using all due 
diligence to bring the offender to trial. By the same Act, 
to advertise or print or publish any advertisement offer- 
ing a reward for the return of stolen goods, and using any 


| words purporting that no questions will be asked, ete., 


renders the offender liable to a penalty of £50 [$243). This 
penalty must, by 33 and 34 Vict. ¢. 65, be sued for within 
six months, and the assent of the attorney-general is neces- 
sary. Various Acts provide for the liabilities of pawn- 
brokers, publicans, marine-store dealers, and others into 
whose possession stolen goods come. Search for stolen 
goods can only be undertaken by a police officer under the 
protection of a search warrant. The law as to stolen goods, 
as far as it affects the civil rights and@ liabilities of the 
owner and third partics, is shortly as follows: As a general 
rule a purchaser takes goods subject to any infirmities of 
title. The property in money, bank-notes, and negotiable 
instruments passes by delivery, and a person taking any 
of these bona fide and for value is entitled to retain it as 
against a former owner from whom it may have been stolen, 
In the case of other goods, a bona fide purchaser of stolen 
goods in market overt (see SALE) obtains a good title (ex- 
cept as against the crown), provided that the thief has not 
been convicted. After conviction of the thief the property 
revests in the owner, and the court before which the thief 
was convicted may order restitution, except in the cases 
specially mentioned in the Larceny Act, i.e., the bena fide 
discharge or transfer of a security for value without notice 
and the fraudulent dealing by a trustee, banker, ete., with 
goods and documents of title to goods entrusted to him. 
Atter conviction of the thief the goods must be recovered 
from the persou in whose bands they are at the time of the 
conviction, for any sales and resales, if the first sale was in 
market overt, are good until conviction of the thief. If the 
goods were obtained by false pretences and not by larceny, 
the question then is whether the property in the goods 
has passed or not, and the answer to this question depends 
upon the nature of the false pretences employed. If the 
vendee obtains possession of goods with the intention by 
the vendor to transfer both the property and the possession, 
the property vests in the vendee until the vendor has done 
some act to disaffirm the transaction. But if there was 
never any such intention,—if, for instance, the vendor de- 
livers the goods to A. B. under the belief that he is C. D., 
—the property does not vest in the transferee, and the 
owner may recover the goods even from a bona fide pur- 
chaser! } 

Scotland.—There is a vast quantity of Acts of the Scottish 
parliament dealing with theft. The general 


policy of the — 
Acts was to make thefts what were not thefts at ee 


law, e.g., stealing fruit, dogs, hawks, or deer, and to extend 
the remedies, e.g., by giving the justiciar authority through- 
out the kingdom, by making the master in the ease 

theft by the servant liable to give the latter up 
or by allowing the use of firearms against thieves. 
general result of legislation in England and Scotlan 
been to assimilate the law of theft in both kingdoms, 

1 For the Roman and English law, see, Ley map te 
cited, Hunter, Roman Laos Muirhead, Roman F 


Commentaries, pt. vi. chap, v.; 3 Stephen Hist, of di 
chap. xxviii. " ae aie i 
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a rule, what would be theft in one would be theft in the | 


other. There cau be theft of children in Scots as in Roman 
law, under the name of plagium. The crime of stouthrief 
is robbery accompanied by exceptional violence. The 
English receiving stolen goods and obtaining money under 
false pretences are represented by the reset and fraud of 
Scots law. Theftbote or redemptio furti appears in legisla- 
tion as early as the assizes of King William, ec. 2. The 
offender was there subjected to the ordeal of water if con- 
victed on the oath of three witnesses, to be immediately 
hanged if the oath of three seniores were added. The 
offence was made punishable by 1436, c. 1, 1515, ¢. 2, and 
appears still to be a crime. 


name, was forbidden by 1567, c. 27. There is no consolida- 


tion Act for Scotland like the Larceny Act for England | 


and Ireland, but various Acts are in force dealing with 
specific offences or with procedure. Thus 7 Anne ec. 21, ? 7, 
makes theft by landed men no longer treason, as it had 
previously been. 4 Geo. II, c. 32 deals with theft of lead, 


Blackmailing, under that | 
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etc., fixed to houses, 21 Geo. IT. ¢. 34 with the admissibility 
of an accomplice as witness in a charge of cattle stealing, 
| 51 Geo. III. ¢. 41 with theft of linen, ete. The most im- 
portant Act relating to procedure is 31 and 32 Vict. ¢. 95, 
? 12, by which a previous conviction for theft may be 
libelled and proved as aggravation of robbery, and a pre- 
vious conviction for robbery as aggravation of theft. Stolen 
goods are always taken subject to the inherent vitium reale 
of their acquisition, and the trne owner may recover them 
from any one in whose possession they are. The protection 
given by market overt is unknown in Scotland. See Mac- 
donald, Criminal Law, p. 18. 

United States—The law depends almost entirely upon 
State legislation, and is in general accordance with that of 
England, The only Acts of Congress bearing on the subject 

deal with theft in the army and navy, and with theft and 
receiving on the high seas or in any place under the exclusive 
jurisdiction of the United States. The doctrine of market 
| overt is not acknowledged by any State. (J. W Tf.) 
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JHE term theism has three significations. In its 
widest acceptation its object is the divine, whether 
regarded as personal or impersonal, as one being or as 
N a number of beings. In this sense theism 
eanings : é . ay Os tae = 
ofthe word 1S coextensive with religion’and worship, 
theism. Its includes all forms of polytheism and of’ pan- 
— theism, as well as all varieties of mono- 
‘ theism, and so may be said to denote the 
genus of which polytheism, pantheism, and mono- 
theism are species. The conception of the Divine, in 
its utmost abstractness and generality, is, however, 
so vague that it may reasonably be doubted if the 
forms of theism, thus understood, can be distributed 
into strictly logical and natural species, with defini- 
tions at once perfectly distinct in themselves and 
exactly accordant with phenomena. It may seem as 
if polytheism and monotheism must, by arithmetical 
necessity, be exclusive of each other and exhaustive of 
theism ; but this isnot so. Pantheism may clearly par- 
take of the nature of both, and has been sometimes 
Becavagantly polytheistic, sometimes only doubtfully 
distinguishable from fully developed monotheism. 
Probably few, if any, polytheistic religions are purely 
polytheistic, or, in other words, do not imply in some 
mode and measure the unity as well as the plurality 
of the Divine. Christian monotheism answers to a 
formal definition of monotheism only inasmuch as it 
holds to the unity of the Godhead, but contravenes it 
inasmuch as it holds that in the one Godhead there 
are three Divine persons, each God. 

The complete negation of theism in its generic sense 
is atheism—the denial of the existence or 
of the knowability of the Divine. It is 
only in modern times that the word atheism 

has acquired this meaning, only in recent times that 
it has come to be exclusively employed with. this 
meaning. The Greeks meant by it simply disbelief in 
the Greek gods. The early Christians were called 
atheists because they refused to acknowedge the Pagan 
deities. Protestants have been charged by Roman 
Catholics and Roman Catholics by Protestants with 
atheism. Throughout even the 18th century the 
word was used in an extremely loose manner, and 
often affixed to systems by which the existence and 
agency of were unequivocally recognized. Athe- 
ism, in the sense now generally admitted to be alone 
‘appropriate, may be of three species,—namely, denial 
of the existence of the Divine, denial that the Divine 
been shown to exist, and denial that it can be 
nown that the Divine exists. The first species has 
led dogmatic atheism, the second critical 
eism; and the third has been designated, and 
conveniently be designated, religious agnosticism. 
sticism per se should not be identified with 
ism or with any of its forms. The term an- 
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| bivhelame has been used by some theologians, e.g., 
Chalmers and Foster, as equivalent to dogmatic athe- 
ism; but it may with much more practical advantage 
_be employed to denote all systems of belief opposed to 
| theism, either in the generic sense already indicated, 
or in the specific sense of monotheism. Understood 
in this latter mode, it is much more comprehensive 
/than the term atheism, Polytheism and pantheism 
are alike antitheistie theories, although on different 
grounds; while only those theories which deny that 
there is evidence for belief even in the existence of 
any god, any divine being, are atheistic. 

It is somewhat remarkable that the term 
itself never oceurs in its etymological and 
generic sense, never means as a separate 
word what it means in the compounds athe- 
ism, polytheism, pantheism, and monothe- 
ism. Ordinarily it is identified with mono- 
theism, and consequently opposed to polytheism and 
to pantheism, as well as to atheism. Whereas poly- 
theism acknowledges a plurality of finite gods, theism 
as monotheism acknowledges only one absolute infinite 
God. Whereas pantheism regards all finite things as 
merely aspects, modifications, or parts of one eternal 
self-existent. being—all material objects and all par- 
ticular minds are necessarily derived from a single 
infinite substance,—and thus combines, in its concep- 
tion of the Divine, monism and determinism, theism 
as monotheism, while accepting monism, rejects deter- 
minism, and attributes to the vine all that is essen- 
tially implied in free personal existence and agcney, 
Pantheism is, however, wonderfully protean, and 
rarely conforms to its ideal ; hence the systems called 
pantheistic are seldom purely pantheistic, and are 
often more monotheistic than pantheistic. 

Sometimes the term theism is employed in a still 
more special sense, namely, to denote one 7 
of two kinds of monotheism, the other anqagam 
-kind being de’sm. Although devs and an 
theos are equivalent, deism has come to be distin- 
guished from theism. The former word first appeared 
in the 16th century, when it was used to designate 
antitrinitarian opinions. In the 17th century it came 
to be applied to the view that the light of nature is 
the only light in which man can know God, no special 
revelation having been given to the human race. Dr. 
Samuel Clarke, in the Boyle Lectures preached in 
1705, distributed deists into four classes. The first 
class ‘‘ pretend to believe the existence of an eternal 
infinite, independent, intelligent being, and, to avoid 
the name of Epicurean atheists, teach also that this 
supreme being made the world; though at the same 
time they agree with the Epicureans in this that they 
fancy God does not at all concern Himself in the 
government of the world, nor has any regard to, or 
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’ 


care of, what is done therein.’’ The second class 
acknowledge not only that God made all things, but 


that He sustains and governs them, yet deny that He | 


has any regard in His government to moral distinctions, 
these being merely the products of human will and 
law. The third class believe in the being, natural 
attributes, providence, and to some extent in the 
moral attributes and government of God, but deny 
the immortality of the soul and a future state of re- 
wards and punishments. The fourth class acknowl- 
edge the being, natural and moral perfections, and 
providence of God, as also the immortality of the soul 
and a future state of rewards and punishments, yet 
cates to believe only what is discoverable by the 
ight of nature, without believing any divine revela- 
tion (Clarke, On the Attributes, pp. 140-153, ed. 1823). 
This division is not an exact classification, nor does it 
rest on any precise definition of deism, but it, with sub- 
stantial accuracy, discriminates and grades the varieties 
of English deism. Clarke did not contrast deism with 
theism, or even employ the latter word. His contempo- 
rary Lord Shaftesbury, on the other hand, generally 
used the term theism, yet only as synonymous with 
deism, and with a protest against either being opposed 
to revelation ( Characteristics, vol. ii. p. 209, ed. 1727). 
Kant, in his Kritik der reinen Vernunft, explicitly 
distinguished and opposed deism and theism, but in 
a very peculiar manner. ‘‘The person who believes 
in a transcendental theology alone is termed a deist ; 
he who acknowledges the possibility of a natural the- 
ology also, a theist. The former admits that we can 
cognize by pure reason alone the existence of a su- 
preme being, but at the same time maintains that our 
conception of this being is purely transcendental, and 
that all that we can say of it is that it possesses all 
reality, without being able to define it more closely. 
The second asserts that reason is capable of present- 
ing us, from the analogy of nature, with a more defi- 
nite conception of this being, and that its operations, 
as the cause of all things, are the resuits of intelligence 
and free will. The former regards the supreme being 
as the cause of the world,—whether by the necessity of 
his nature, or as a free agent, is left undetermined ; 
the latter considers this being as the author of the 
world” (Werke, ii. 491, edited by Rosenkranz, Mei- 
klejohn’s tr., 387-8). The account here given of 
deism seems neither self-consistent nor intelligible, and 
applies, equally well or equally ill, to every system— 
atheistic, agnostic, pantheistic, idealistic, or material- 
istic—which admits the existence but not the intelli- 
gence or personality of an Urwesen, eternal being, or 
first cause ; and the account of theism exeludes all refer- 
ence to revelation, and applies to every form of what 
has been regarded as deism. In recent theology deism 
has generally come to be regarded as, in common with 
theism, holding in opposition to atheism that there is 
a God, and in opposition to pantheism that God is dis- 
tinct from the world, but as differing from theism in 
maintaining that God is separate from the world, havy- 
ing endowed it with self-sustaining and _self-acting 
powers, and then abandoned it to itself. This distine- 
tion is real, and perhaps the best attainable. At the 
same time many called deists must be admitted not to 
have taught deism thus understood; for example, 
most of the ‘‘ English deists’’ did not deny that God 
was present and active in the laws of nature, but merely 
denied that He worked otherwise than through natu- 
ral Jaws. 
God who acts only through natural laws, and by 
theism belief in a personal God who acts both 
through natural laws and by special interventions, 
this distinction also is real, and may be useful. 
The chief objection to it is that deism when so 
contrasted with theism does not denote, or even 
inclide, what theologians have generally agreed to 
call by the name. 

The present article will treat specially of theism in 


the sense of monotheism, but not to the exclusion of the Divine when, in a prehistoric age, 


If by deism he meant belief in a personal | 
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the relations between theism thus understood and 
theism in other acceptations. 
Monotheism has been very generally assumed to 


/have been the primitive religion. Lord 


Herbert, Cudworth, and others have elabo- et 
rately defended this opinion in the past, Mastielon, 


and it still finds learned advocates. On the 
other hand, the vast majority of recent anthropologists 
hold that religion originated in some rude phase of 
polytheism, and that monotheism has been everywhere 
efeanoene by polytheism. Schelling, Max Miiller, and 
Jartmann have maintained that the starting-point of 
religion was henotheism, and imperfect kind of mono- 
theism, in which God was thought of as one, only be- 
cause others had not yet presented themselves to the 
mind,—a monotheism of which polytheism was not 
the contradiction, but the natural development. Pan- 
theism has also heen frequently represented to be the 
earliest phase of religion. All these representations, 
however, will be found on examination to be very con- 
jectural. The present state of our knowledge does not 
warrant our holding any view regarding the nature of 
primeval religion as established. The data which 
carry us farthest in our search for the historical origin 
of religion are undoubtedly the names expressive of 
the Divine which have been preserved in the most 
ancient languages. They show us how men conceived 
of the Divinity long before the erection of the oldest 
monuments or the inscription of the oldest records. 
Language is much older than any of the - 


statements in language. But language by Evidence 
no means carries us back to primitive man, guage in- 
or even to the historical origin of the idea _ adequate. 


of deity. The Egyptian word nutar and 

the names of the Egyptian gods found in the oldest 
Evyptian inscriptions prove that at a date long before 
the Egyptians wrote history, or are known to have 
worshipped animals or ancestors, they conceived of 
Divinity as power, and their deities as great cosmic 
forces ; but, as that word and these names cannot be 
shown to have belonged to man’s primitive speech, the 
cannot show what was man’s primitive religious belief, 
and do not disprove that the forefathers of the people 
who first used them may have had some lower and 
ruder conception of the Divine than that which they 
convey. There are, according to Dr. Legge, no words 
in the Chinese language known to be older than i, 
tien, shang-ti, and these words are good historical evi- 
dence that the Chinese conceived of the Divine, thou- 
sands of years before the Christian era, as a wniversal 
ruling power, comprehending the visible heavens, and 
an invisible infinite, omnipresent force, manifested in 
the azure of the firmament, possessed so far of intellect- 
ual and moral qualities, and working towards ethical 
ends. There is no evidence that when the Chinese first 
used these words they worshipped fetiches, but neither 
is there evidence to the contrary, and evenif there were 
it would not disprove that the ancestors of the Chinese 
had passed through an era of fetichism. All members 
of the Semitic family of languages have the word £7/, 
or some modifieation of it, to denote deity, and hence — 
we may conclude that the Semites had the word in this 
sense before they separated and became distinet peo-— 
ples, but not that the idea of God originated when the — 
word was first thus employed. All members of the 
Tentonie group of languages have the word God, or 
some slightly modified form thereof, and all aio 
of the Slavie group of languages have the word Bog, 
or some modification thereof, to express the same con- 
ception: it does not follow that either Teutons a 
Slavs had no idea of deity until the former so applied 
the word God, and the latter so applied the word 
Bog. Both Teutons and Slavs are A 
there is an older Aryan term for deity 
God or Bog. The Sanscrit deva, the La 
the northern f7, tivar, are forms of a word 
have been used by the Aryans to express th 
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gether in their original home; but we are not entitled 
to infer that even that prehistoric Aryan term is the 
oldest word for deity. It may not be older than the 
primitive Semitic word or the primitive Turanian word, 
ur the nutar of the Egyptians, or the t’ en of the Chi- 
nese, or the earliest designations for the Divine in the 
earliest African and American languages. And there 
may have been Divine names older than any of these. 
The science of language has been able to reconstruct 
in part a prehistoric Aryan language, and may simi- 
larly be able to reconstruct a prehistoric Semitic lan- 
guage. a prehistoric Turanian, and perhaps a prehis- 
toric Hamitic language. Should it proceed thus far 
it will probably perceive that all these prehistoric lan- 
guages arose out of a still earlier prehistoric language 
in which also were words expressing ideas of the Divine. 
There may be many strata of language buried too deep 
for human excavation in the abysses of unrecorded 
time. By no possibility, therefore, ean the analysis 
of existing languages disclose to us the oldest name 
for deity or the historical origin of the idea of deity. 
Geology shows the vast antiquity of man, and nothing 
roves that he may not have been awed or comforted 
vy thoughts of the Divine ages before the invention 
of the oldest Aryan or Semitic words. It is merest 
conjecture to assign the furmation of the conception of 
deity to the dawn of historic time. Between primitive 
speech, primitive religion, the primitive condition of 
man, and the little streak of light called human history 
there stretches an immeasurable expanse of darkness. 
The belief in primitive monotheism is generally 
rested on the authority of the opening 
chapters of Genesis. It is, however, doubt- 
ful if the appeal to them be legitimate, be- 
cause doubtful if their strict historicity can 
be proved to those who insist on judging them merely 
by critical and historical criteria, or even if it can be 
fairly inferred from the view that they form part of a 
revelation. Then, although these chapters plainly 
teach monotheism, and represent the God whose 
words and acts are recorded in the Bible as no mere 
national God but the only true God, they do not teach, 
what is alone in question, that there was a primitive 
monotheism,—a monotheism revealed and known from 
the beginning. hey give no warrant to the common 
assumption that Gud revealed monotheism to Adam, 
Noah, and others before the flood, and that the traces 
of monotheistic beliefs and tendencies in heathendom 
are derivable from the tradition of this primitive and 
antediluvian monotheism. The one true God is repre- 
sented in Genesis as making himself known by par- 
ticular words and in particular ways to Adam, but is 
nowhere said to have taught him that He only was 
God. Adam knew, of course. only one God, as there 
was only one God to know; but that he knew there 
was only one God we are not told, nor are any grounds 
_ given us even for conjecturing that he knew it. We 
are told that God created the heavens and earth, but 
not that Adam was told it, and we know too little 
about Adam to be able to conceive how he could have 
understood the statement. We are informed that he 
knew God—the God who manifested himself to him 
in particular acts, but not what general idea he formed 
of God—whether henotheistic, pantheistic, or mono- 
theistic, whether definitely exclusive of polytheism or 
‘not, or in what measure anthropomorphic. It is not 
otherwise as regards what is reported of Noah. In 
uct, primitive monotheism is read into the records in 
enesis only because they are read in an inaccurate 
and uncritical manner. If read aright, it would be 
een that, while they speak much of how God acted 
yards man, they speak so extremely little as to what 
y man knew of God that the appeal to them on 
behalf of the hypothesis of primitive monotheism must 
be futile, even on the traditional view of their author- 
nd historicity." 
4 ive monothe- 
pported, the following way be mentioned: ‘Steuco, De 
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It is impossible to prove historically that mono- 
theism was the primitive religion. Were, 
then, the oldest known historical forms of 
religion monotheistic? Many maintain 
they were, but adequate evidence has never been ad- 
duced for the opinion. ‘The oldest known 
religion is probably the Egyptian, and for 
at least three thousand years its history 
can be traced by the aid of authentic records 
contemporary with the facts to which they relate. Its 
origin, however, is not disclosed by Egyp- 
tian history, and was unknown to the 
Egyptians themselves. When it first ap- 
pears in the light of history it has already a definite 
form, a character not rude and simple, but of consid- 
erable elevation and subtilty, and is complex in con- 
tents, having certain great gods, but not so many as 
in later times, ancestor-worship, but not so developed 
as in later times, and animal worship, but very little 
of it as compared with later times. For the opinion 
that its lower elements were older than the higher 
there is not a particle of properly historical evidence, 
—not a trace in the inscriptions of mere propitiation 
of ancestors, or of belief in the absolute divinity of 
kings or animals; on the contrary, ancestors are 
always found propitiated through prayer to some of 
the great gods, kings worshipped as emanations and 
images of the sun-god, and the divine animals adored 
as divine symbols and incarnations. The greater 
gods mentioned on the oldest tombs and in the 
oldest writings are comparatively few, and their 
mere names—Osiris, Horus, Thoth, Seb, Nut, 
Anubis, Apheru, Ra, Isis, Neith, Apis—con- 
clusively prove that they were not ancient kings or 
decease ancestors, but chiefly powers of nature, and 
especially, although not exclusively, of the heavens; 
yet from the earliest historical time they were re- 
garded as not merely elemental, but as also ethical 
powers, working indeed visibly and physically in the 
aspects and agents of nature, yet in confurmity to law 
and with intelligence and moral purpose. Wherever 
the powers of nature are thus worshipped as gods, the 
feeling that the separate powers are not all power, that 
the particular deities are not the whole of divinity, 
must be entertained and will find expression. The 
Kgyptians had undoubtedly such a sense of the unity 
of the Divine from the dawn of their history. and 
they expressed it so strongly in various ways from a 
very early period that they have been pronounced 
monotheists not merely by theologians attached to a 
traditional dogma but by most eminent Kgyptologists 
—De Rougé, Mariette, Brugsch, and Renouf. As 
these scholars, however, truthfully present the facts, 
they satisfactorily refute themselves. A religion with 
about a dozen great gods—distinct as regards their 
names, characteristics, histories, relationships, syim- 
bols, and worship—is not monotheism in the ordinary 
or proper sense of the term. A religion in which the 
Divine is viewed as merely immanent in nature, and 
the deities deemed physical as well as moral, elemental 
as well as ethical powers, is rather pantheistic than 
monotheistic. Further, all assertions to the effect 
that the unity of the Divine is most emphatically ex- 
pressed in the earliest historical stages of the religion 
are contrary to the evidence adduced even by those 
who make them. To quote Patah-Hotep as a proof 
of the monotheism of the Egyptian religion in its 
oldest historical phase is as uncritical as 1t would be 
to draw Homeric theology from the dialogues of Plato. 
The Egyptian religion was a polytheism which im- 
plied monism; it was not monotheism, which is ex- 
Perenni: Ph hia, 1540; Herbert, De Religione Gentilium, 1645 ; 
Gale, Court of the Gentiles, 1669-78; Cudworth, True Intellectual Sys- 
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(No. 11 of Present Day Tracts). 


Evidence 
of history, 


Early relig- 
ions not 
mono- 
theistic. 


Faypien 
religion, 


256 


clusive of polytheism. Hence, notwithstanding fre- 
quent approximations to monotheism, the general 
result of the development of its monistic principles 
was pantheism, not monotheism. As to the ancient 
Chinese religion, Dr. Legge easily shows 
that Prof. Tiele’s description of it as ‘‘a 
purified and organized worship of spirits, 
with a predominant fetichist tendency,’’ has no 
historical warrant, but he, fails completely to sub- 
stantiate his own view, namely, that it was a strict 
and proper monotheism. The names ‘T’ien and 
Ti affurd no evidence that the early Chinese fathers 
revarded deity as truly and properly — spiritual 
and personal. It is not in the most ancient 
Chinese writings that spirituality and personality 
are ascribed to T’ien, and such ascriptions are excep- 
tional in Chinese writings of any date. The great 
development of ancestor worship in China has been 
largely due to the impersonal character of 
Tien. The arguments which have been 
adduced in support of the hypothesis of a 
rimitive Semitic monotheism are also insufficient. 
I. Renan’s belief in a monotheistic instinet peculiar 
to the Semitic race.has been so often and so convine- 
ingly shown to be contradicted both by history and 
sychology that another refutation of it might well 
e regarded as a mere slaying of the slain. Divine 
names like El, Baal, Adon, and Melech, being the 
oldest terms in the Semitic languages expressive of the 
Divinity, and having been retained through all the 
changes and perversions of Semitic religion, have 
often been maintained to imply that primitive Semitic 
belief was monotheistic. But in reality, Baal, Melech, 
and Adon were not names originally, or indeed at any 
time, given to the one Supreme God, or exclusively to 
any particular God; on the contrary, they were titles 
applicable to many different gods. The 
alae historical form of Aryan religion— 
the form in which the Vedas present it— 
is designated by Max Miiller henotheism, in opposi- 
tion to the organized anthropomorphic polytheism to 
which he restricts the term polytheism, but henotheism 
thus understood includes polytheism in its wider and 
more ordinary acceptation, while it excludes monothe- 
ism properly so oalled. The oldest known form of 
Aryan religion was indubitably -polytheistic in the 
sense of being the worship of various nature-deities ; 
and everything approximating to monotheism in India, 
Persia, Greece, and other i rrearebontal lands was 
the product of later and more advanced thought. 
The assertion that history everywhere or even any- 
where shows religious belief to have commence with 
monotheism is not only unsupported by evidence, but 
contrary to evidence. 

While the oldest known religions of the world were 
thus not forms of monotheism, neither were 
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ah they mere pelthense: wholly devoid of 
notmere monisti¢c an monotheistic germs and ten- 
poly as, _ dencies. The Chinese religion, indeed, can 


hardly be said to have been at any period a 
polytheism, the Chinese people no more regarding 
spirits and deceased ancestors as gods than Roman 
Catholics so regard angels and saints. ‘They have 
throughout their whole known history explicitly and 
clearly acknowledged the unity of the Sisieeaile 
uniqueness of Tien (Ti, Shang-Ti), Had they 
in like manner acknowledged the spirituality, per- 
sonality, transcendence of the Divine, their mono- 
theism would have been indubitable. Then, even 


1 The view opposed in the above paragraph is that maintained 
in the following works (as well as those mentioned in the pre- 
vious note),—De Rougé Etudes sur le Rituel Punéraire, 1860; Ren- 
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Peuples Semitiques. and Nouvelles Considerations ; Pesch, Der Gottes- 
begrif tn den heidnischen Religionen des Alterthums, 1886. Among 
the many replies to Renan, Max Miiller’s eg Monothe- 
ism,” in Chips, vol. i.) and Steinthal's (in Z. V. S. W.,i.) specially 
merit to be mentioned. 
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in those ancient religions, where a plurality of 
deities is apparent, a sense of the unity of the 
Divine is notwithstanding implied, and in the 
course of their development comes to expression 
in various ways. It could not be otherwise, for 
in these religions the divine powers (deities) are 
also powers of nature, and hence sprung from and 
participant in a mysterious common nature, an ulti- 
mate and universal agency which is at once the source 
of physical and divine existences and forees. Neither 
nature-deities nor powers of naturé are ever conceived 
of, or indeed can be conceived of, as intirely distinet 
and independent. The lowest forms of solgtheiam, 
such as fetichism and animism, have no more marked 
characteristic than the indefiniteness of their idea of 
the Divine and the imperfect individualization of 
their deities. In the highest forms of nature-worship, 
e.g., the Vedic, Egyptian, and Babylonian-Assyrian, 
the same trait is perceptible. This implicit monism 
of nature-worship may, through the action of various 
causes, come to explicit utterance in diverse modes, 
and has in fact done so, with the result that even in 
the oldest known polytheisms are to be found remark- 
able approximations to monotheism. One form of 
approximation was henotheism. When worship is 
ardent_and earnest the particular god worshipped is 
apt to have ascribed to him the attributes, as it were, 
of all the gods—an almost absolute and exclusive 
godhead. Max Miiller has shown how prominent 
a phenomenon henotheism is in the Vedas. Page 
Renouf has shown that it is very conspicuous also in 
the ancient inscriptions and hymns of Kgypt. Horus, 
Ra, Osiris, Amun, Knum, were severally spoken of as 
if each were absolute God, invested not only with dis- 
tinctive divine attributes but with all divine attributes. 
In the religious records of Babylon and Assyria mono- 
theistic approximations of the same kind are likewise 
common. Now, in themselves such monotheistic 
modes of expression may truly be held to be the pro- 
ducts of passing moods of mind, not reflections of 
permanent conviction. But every mood of mind 
tends to perpetuate itself, and the enthusiasm of piety 
which utters itself in henotheistic praises and prayers 
may take abiding possession of the soul of a powerful 
ruler or even of the hearts of a whole class of society 
or of a whole people, and may seem to them to find 
the strongest possible confirmation in experience. We 
may illustrate from Assyrian religious history. Tig- 
lath-Pileser showed a marked preference for the wor- 
ship of Asshur, to him ‘* king of all the gods,” ‘‘ he 
who rules supreme over the gods.’’ Nebuchadnezzar, 
again, showed a great partiality for the god Merodach, 
and applied exclusively to him such magnificent titles 
asin the lord of all beings,’’ ‘tthe lord of the house of 
the gods,”’ ‘‘the lord of lords,’’ “‘the lord of the 
gods,” ‘‘the king of heaven and earth.’’ Nabonidus, 
on the other hand, specially revered Sin, the moon- 
god, and represented himas ‘‘the great divinity,” 
“the king of pes upon gods,’’ ‘‘ the chief and king 
of the gods of heaven and earth.’’ A preference of 
this kind might arise from some merely accidental or 
personal cause, and be confirmed by experiences — 
mainly individual, and yet have avast historical in-— 
fluence. The devotional choice of a people must tend, — 
however, still more than that of any monarch to the — 
elevation of one god towards absolute godhead. It — 
was accordingly what raised Asshur, the ial 
national god of the Assyrians, to the head of the 
Babylonian-Assyrian pantheon during the Assyrian 
period. In a struggle of deities for supremacy the — 
national god has an immense advantage in that he has 
both the piety and the patriotism of the penises lis 
side. His rule is identified with providence; he is 
credited with all the victories and successes of the 
nation; and his power and godhead seem 

fact and experience. The logic of events in 
advancing nation combines with the essentia 

cies of piety and with the growth of 
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reason to promote belief in the unity and perfection of 
the Divine. The general course of providence is no 
more polytheistic than it is atheistic. The best exem- 
plification of the operation of the piety of an influen- 
tialelass _in transcending polytheism is Brahman- 
ism. But for the impulse given by Brahmanical piety 
Brahmanical speculation would never have reduced 
the Vedic gods to manifestations of Brahma. Heno- 
theistic forms of approximation to monotheism are 
not, however, the only ones. Particular gods—all of 
them—may be dropped out of view, and the generic 
thought of God aloe retained. The mind and 


heart of the devout may be directed exclusively to the | 


power of the powers, the God in the gods, God simply, 
areas , ; : 4 

the Divinity. The formation of names expressing 

Divinity in the abstract is an evidence of the existence 


of such a process, and names of the kind are to be’ 


found even among very rude peoples. But there are 
more obvious and conclusive indications. In one of 
the. most ancient of books, for example, and probably 
the oldest manuscript in the world, the maxims 
of Patah-Hotep, a wise Egyptian prince of the fifth 
dynasty, God simply (uuter) is often spoken of with- 
out a name or any mythological characteristic, and in 
a way which is in itself quite monotheistic. ‘‘If any 
one beareth himself proudly he will be humbled by 
God, who maketh his strength.” ‘‘ If thou art a wise 
man, bring up thy son in the love of God.” ‘* God 
loveth the obedient, and hateth the disobedient.’ 
Sentences like these standing alone would be pro- 
nounced by every one monotheistic; and even when 
standing alongside of references to ‘“‘gods’’ and 
“powers ”’ they show that said gods and powers were 
not deemed by the Egyptian sage inconsistent with 


oneness of power and godhead or exhaustive of their | 


fulness. In Babylonian-Assyrian religious history 


there are also distinct traces of the rise of the spirits | 


of worshippers above particular deities, simply to deity. 
Sometimes they appear with special clearness in con- 
nections which tel 
science, of the pressure of a sense of sin and guilt 
forcing on the heart, as it were, a conviction of One 
with whom it has to deal, of its need of the forgive- 
ness and favor, not of this god or of that, but of God. 
The following passage may be cited as an instance. 
“© my Lord, my sins are many, my trespasses are 
t, and the wrath of the gods has plagued me with 
isease, and with sickness and sorrow. I fainted, but 
no one stretched forth his hand! I groaned, but no 
one heard! O Lord, do not abandon thy servant; in 
the waters of the great stream do Thou take his hand; 
the sins which he has committed do Thou turn to 
righteousness.” Many parallel passages might be 
drawn from Hindu, Greek, and other sources. Clear- 
ness of moral perception is decidedly favorable to 
monotheistic belief. 


of a true idea of the Divine. It was due more to 
their moral earnestness and insight than to their in- 
tellectual superiority that the 
to monotheism than any other people of heathen 
ntiquity. Ahriman was entirely evil, and, therefore, 


solutely divine, perfectly good, and, therefore, to be 
premely worshipped and obeyed. This moral dual- 
2 approached more closely to true monotheism than 
he later speculative monism, which placed above both 
Ahuramazd and Abriman Zervanakarene, boundless 
indeterminate being, an ethically indifferent 

| Finally, reason in striving to understand and 

+ the world tends towards monotheism. The 

cannot be expected to recognize the unity of God 
lit recognizes the unity of nature; when it sees 


ure to be a whole, a universe or cosmos, it cannot. 


a conception of it which will be pantheistic, 


xdged, and monotheistic if a unity of causality, 
VoL. XXIII.—1175 


of awakened and afHicted con- | 


The practical reason contributes | 
as well as the 8 eculative reason, and precisely in the 
measure of its healthiness and vigor, to the formation | 


ersians came nearer) 


only to be hated and combated ; while Ahuramazd was 


nity of substance, law, and evolution be alone 
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| rational plan, and ethical purpose be also apprehended. 
| In the measure in which reason advances either on the 
| path of scientific investigation or of philosophical 
| speculation, polytheism must retreat and disappear; 
|in the measure in which it discerns unity, order, sys- 
tem, moral government, indications of spiritual char- 
}acter and design in the world, monotheism must rise 
and spread. Now, in the chief progressive heathen 
| nations reason, it can be proved, has gradually gained 
/on imagination. Hence the polytheisms which they 
built up in their youth have been undermined and 
broken down by them in their maturity.’ 

A monotheistic movement can be clearly traced in 
ancient Greece. The popular religion of 


Greece, as it Li gy os in the Homerie bape 
poems, was as distinctly polytheistie and Tmantie: 
as little monotheistic as any known religion. Greece, 


Its gods were all finite, begotten, and thor- 

oughly individualized beings. The need of unity was 
responded to only by the supremacy of Zeus, and 
Zeus was subject to destiny, surrounded by an aristoc- 
racy far from orderly or obedient, and participant in 
weakness, folly, and vice. ‘To its eternal honor the 
Greek spirit, however, was not content with so inade- 
quate a conception of the Divine, but labored to 
amend, enlarge, and elevate it. The poets and drama- 
tists of Greece purified and ennobled the popular 
myths, and, in particular, so idealized the character 
and agency of Zeus as to render them accordant with 
a true conception of the Godhead. The Zeus of 
/Mschylus and of Sophocles was not only not the Zeus 
of Homer, but was a god, belief in whom was incon- 
sistent with belief in any of the Homeric gods. The 
dramatists of Greece did not assail the popular con- 
‘ception of Divinity, but they substituted for it one 
which implied that it was without warrant or excuse. 
They developed the germs of monotheism in the Greek 
| religion, while leaving untouched its polytheistic as- 
sumptions and affirmations. These, however, were 
not only persistently undermined, but often directly 
attacked by the philosophers, some of whom eventually 
reached a reasoned knowledge of the one absolute 
|Mind. Xenophanes, Empedocles, and Anaxagoras 
were among the pre-Socratic philosophers who, on 
grounds of reason, rejected the polytheism and anthro- 
pomorphism of the current mythology, and advocated 
elief in one all-perfect divine nature. Socrates, al- 


though avoiding all attacks on the popular religion 
calculated to weaken the popular reverence for divine 


things, had real faith only in the one supreme Reason, 


| the source and end of all things; and the best repre- 


sentatives of later Greek philosophy were in this re- 
spect his followers. Plato attained by his dialectic a 
conception of God which will always deeply interest 
thoughtful men. God he deemed the highest object of 
knowledge and love, the source of all being, cognosci- 
bility, truth, excellence, and beauty,—the One, the 
Good. The controversy as to whether his conception 
may be more correctly designated theistic or pantheistic 
will, perhaps, never be brought to a decisive conclu- 
sion, but in its general truth and grandeur it must be 
‘admitted far to transcend either the monotheism of 
the vulgar or any popular form of pantheism. Aris- 
totle’s characteristic cautiousness of judgment showed 
itself in the very meagreness of his theology. The rep- 
resentation which he gives of God hardly meets at all 
the demands of affection and of practical life, yet so far 


to the subject of the preceding 
pa sts of books given in connection 
‘with the relevant seetions in Tiele’s Outlines of the History of Re- 

ligion, and persicae in the French translation by M. Vernes. 
| Hege ‘ophy e eligion, Bunsen's God in History, Freeman 
| Clarke’s Ten Great Religions, the St. Giles Lectures on Faiths of 
| the World, still more the series of Sacred Books of the East and of 
| ancient texts published under the title of Records of the Past, and 
| the volumes of the Rev. de U' Hist, des Reli: will be found use- 
ful to those wishing to make a survey of heathen thought regard- 
ing God so far as it approximated to the theistic idea. For the 
conceptions of the Divine entertained by non-civilized peoples, 
see especially Waitz's Anthropologie, and Réville’s Religions des 
| Non-Civilisés, who both giye extensive lists of literature. 


1 The best literature ening 
ragraph is indicated in the li 
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as it goes will be generally regarded as thoroughly rea- 
sonable. It is mure unequivocally theistic than that 
of Plato. It sets forth God as without plurality 
and without parts; free from matter, contingency, 
change, and development; the eternal unmoved 
mover, whose essence is pure energy; absolute 
spirit, self-thinking reason, the voyore voycewc; the 
one perfect being, whose life is completely blessed, 
and whose likeness is the goal towards which the 
whole universe tends. Stoicism was originally and 
predominantly a materialistic or hylozoic form of pan- 
theism; but some of its greatest representatives con- 
ceived of God in.a decidedly theistic manner as the su- 
preme moral reason. The beautiful hymn of Cleanthes 
to Zeus is full of the purest devotional feeling, spring- 
ing from a clear sense of personal relationship to the 
one all-ruling personal Spirit. Greek philosophy pro- 
ceeded throughout its whole course in entire inde- 
pendence of the popular polytheism, and was a con- 
tinuous demonstration of its futility ; and it largely 
contributed to that reasoned natural knowledge of God 
which must underlie all rational belief in revelation. 
It discerned in some measure all the chief arguments 
which have since been employed as theistic proofs. It 
failed, however, to conceive of God as truly creative, 
or of the universe as in its very substance the result 
of divine action; it failed also to make evident, even 
to cultured minds, the superiority of monotheism to 
pantheism and skepticism; and it failed especially to 
convert the common people to faith in one sole Deity.? 
Israel presents us with the first example of a mono- 
theistic nation. The controversies as to 


eal in bow Israel acquired this pre-eminence can 
Tarael. only be decided by critical and historical 


investigations into which we cannot here 

enter (see ISRAEL). 
The science of Old Testament theology, giving due 
heed to the results of critical, historical, 


yee and exegetical research regarding the docu- 
theology, ments with which it deals, has to trace by 


what means and through what stages He- 
brew monotheism was developed and established; and 
to the treatises on this science our readers must be re- 
ferred. The monotheistic movement in Israel was one 
of continuous progress through incessant conflict until 
a result was reached of incalculable value to humanity. 
That result was a faith in God singularly comprehen- 
sive, sublime, and practical,—a faith which rested, 
not on speculation and reasoning, but on a conviction 
of God having directly revealed Himself to the spirits 
of men, and which, while ignoring metaphysical the- 
orizing, ascribed to God all metaphysical as well as 
moral perfections ; a faith which, in spite of its sim- 
plicity, so apprehended the relationship of God to na- 
ture as neither to confound them like pantheism nor 
to separate them like deism, but to assert both the 
immanence and the transcendence of the divine; a 
faith in a living and personal God, the almighty and 
sole creator, preserver, and ruler of the world; a faith, 
especially, in a God holy in all His ways and righteous 
in all His works, who was directing and guiding hn- 
man affairs to a destination worthy of His own char- 
acter ; and, therefore, an essentially ethical, elevating, 
and hopeful faith. The existence of utterances in the 
Hebrew Scriptures which show that Hebrew faith was 
not always thus enlightened, and sometimes conceived 
of God as partial and cruel, is no reason for not 
acknowledging the general justice and grandeur of its 
representation of the Supreme.? 


1 See Zeller, Die Entwickelung des Monotheismus bei den Griechen 
(in Vortrdge, vol. i.); and Cocker, Christianity and Greek Philos- 
ophy, 1875; also, Meiners, Historia Doctrine de Vero Deo, 1780. 

2 See the O. T. Theologies of Oehler, Schultz, Kayser, Piepen- 
bring. ete.; Ewald, Lehre der Bibel von Gott; Baudissen, Stud. z. 
Semit. Religionsgeschichte ; Kuenen, Hibbert Lecture; Duhm, Theol- 
ogie d. Propheten; W. Robertson Smith, Prophets of Israel, ete. As 
to the name “Jahveh,” an instructive summary and examina- 
tion of views is given by Prof. Driver in_his article “ Recent 
Theories on the Origin and Nature of the Tetragrammaton,” in 
Studia Biblica, Oxford, 1885. 
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The God of the Old Testament is also the God of 


'the New. Christ and the apostles accepted 


New 
what Moses and the prophets had taught Testa- 
" - +4 al . ay 9aq] > p 1 ment 

| concerning God; they assigned to Him no theclory, 


other attributes than had already been as- 
signed to Him. Like Moses and the prophets also 
they made no attempt formally to prove the existence 
or logically to define the nature of God, but spoke 
of Him either as from vision or inspiration. And 
yet their doctrine of God has original and peculiar 
features. Thus, first, the fatherhood of God was 
taught with incomparable distinetness and fulness by 
Jesus Christ,—a fatherhood not merely of natural 
creation or national election, but of spiritual relation- 
ship of love, sympathy, merey, and grace for individ- 
ual souls. Such fatherhood, if acknowledged at all, 
was only very rarely and vaguely acknowledged in 
heathendom, and, although not wholly absent from 
the Old Testament, is far from clearly and prominently 
there, and, indeed, is present chiefly by implication in 
passages which refer directly only to God’s connection 
with the people of Israel, as an elect and covenant 
people; it is conspicuous and central, however, in the 
conception of God introduced by Christianity. See- 
ondly, Divine fatherhood had its correlate in Divine 
sonship. God is represented in the New Testament 
as revealing His fatherhood through his Son, Jesus 
Christ. In Old Testament representations of Israel, 
the Messiah, and Wisdom, and in the Logos doetrine 
of Judeeo-Alexandrian philosophy, some approxima- 
tions to this conception of the Divine may be traced, 
but they fell far short of it. According to the New 
Testament, God is not merely infinitely exalted above 
the world and definitely distinguished therefrom, nor 
merely immanent and everywhere operative in nature, 
but also incarnate in Christ; and Christ is not merely 
‘*the Son of Man,”’ essentially sharing in humanity 
and truly representing it before God, but also ‘* the 
Son of God,” essentially sharing in Divinity, and giy- 
ing the fullest disclosure of it to man. The foundation 
of the Christian faith as laid down in the New Testa- 
mentis that Christ through His unique relation as Son 
to the Father perfectly declared and expressed the na- 
ture and will of God in relation to human salvation. 
Thirdly, God isexhibited in the New Testament as the 
Spirit, the Holy Ghost, who dwells in the spirits of 
men, to work in them the will of the Father, and to 
conform them to the image of the Son. Only when 
thus exhibited can the revelation of the Divine name 
be regarded from the New Testament point of view as 
other than manifestly incomplete. Even the manifes- 
tation of God in Christ, being objective and single, 
must be supplemented by a manifestation which is 
subjective and multiple, before the one God, the one 
Christ, can find a place in the manifoldness of souls, 
the multitude of separate hearts and lives. The mani- 
festation of the Spirit is such a manifestation, and 
completes in principle the revelation of the Christian 
idea of God, the revelation of His threefold nature 
and name. This revelation completed God can be 
thonght of as absolute spirit, absolute love, absolute 
good, and was, to some extent exe and through- 
out implicitly, so represented in the New Testament. 
It is precisely in virtue of the threefold representation 
of God characteristic of the New Testament that 
Christianity is still held by so many of the world’s 
profoundest thinkers as the absolute and perfect relig- 
ion, the crown and consummation of religion,—specu- 
latively considered, an absolute revelation of God, an 
practically considered, a perfect salvation,—within 
which there may be infinite evolution and progress 
but es which there can be no true light or real 

owth. 

The threefold representation of God in the Nev 
Testament was an entirely religious ical 

8 The New Testament representation of God is trea‘ 


New Testament Theo of Schmid, Reuss, 
| also in Wittichen, Die Idee Gottes, 1865. 
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resentation, inseparably connected with the historical 
facts of Christ's life and the spiritual ex- 


Doctrine 5 . ale 
of the periences of the early Christians. It was 
Trinity. not an ontological or even theological doc- 


trine, and will be identified by no competent ex- 
egete with the dogma of the Divine Trinity set forth 
in the cecumenical creeds. 
tive of the dogma of the Trinity—the pro 
in the symbols of Nice, Constantinople, and ‘Toledo 
relative to the immanent distinctions and relations in 
the Godhead—were not drawn directly from the New 
Testament, and could not be expressed in New Testa- 
ment terms. They were the products of reason specu- 


lating on a revelation to faith—the New Testament | 


representation of God as a father, a redeemer, and a 
sanctifier—with a view to conserve and vindicate, ex- 
plain and comprehend it. They were only formed 
through centuries of effort, only elaborated by the aid 
of the conceptions and formulated in the terms of 
Greek and Roman metaphysics. ‘The evolution of the 
doctrine of the Trinity was far the most important fact 
in the doctrinal history of the church during the first 
five centuries of its post-apostolic existence. To trace 


and describe it fully would be almost to exhibit the | 


history of Christian thought during these centuries. 
It had necessarily an immense influence on the develop- 
ment of theism. The acceptance of the catholic doe- 
trine of the Trinity implied the rejection of pantheism, 
of abstract monotheism, of all forms of monarchianism 
or unitarianism. It decided that theistie development 
Was not to be on these lines or in these directions. 
the same time the dogma itself was a seed for new 
growths of theistic thought, and demanded a develop- 
ment consistent with its own nature.  [t is a doctrine, 
not as to the manifestations and revelations of God- 
head, but as to their ground and explanation, the con- 
stitution of Godhead, a doctrine as to a trinity of 
essence, which accounts for the Trinity of the gospel 
dispensation. It affirms the unity of God, but requires 
us to conceive of His unity, not as an abstract or in- 
determinate self-identity, not as “‘sterile, monotonous 
simplicity,”’ but as a unity rich in distinctions and per- 
_ fections,—the unity of an infinite fulness of life and 
love, the unity of a Godhead in which there are Father, 
Son, and Holy Spirit, a trinity of persons, a diversity 
_ of properties, a variety of offices, a multiplicity of oper- 
_ ations, yet sameness of nature, equality of power and 
_ glory, oneness in purpose and affection, harmony of 
will and work. It finds its dogmatic expression as to 
_ what is ultimate in it in the formula—One substance 
_ in three persons, of which the first eternally generates 
_ the second, and the third eternally proceeds from the 
- first and second. Now, manifestly, however much 
- such a doctrine as this may have satisfied thought on 
3 revelation as to the Godhead, it cannot have ex- 
hausted or completed it. If it answered certain ques- 
tions it raised others, and these more speculative and 
found than those which had been answered. What 
s meant by affirming God to be ‘‘substance”’ or *S in 
three persons’’? What is meant by divine ‘‘ genera- 
tion” or ‘‘ procession’’? How are the substance and 
persons related? How are the persons distinguished 
and interrelated? These and many kindred and con- 
nected questions reason became bound to discuss by its 
adoption of the doctrine of the Trinity. This obliga- 
tion could only be temporarily and partially evaded or 
concealed by representing the doctrine as ‘‘a mystery ”’ 
pepe simply on authority or with blind faith. 
ata of the doctrine may have been given to faith, 
but the doctrine itself was the work of reason, and on 
pegend not plainly absurd could that work be held 
to have terminated in 589 A.D. As soon as an inspired 
rd is left at all, as soon as any speculation is allowed 
its contents, as soon as the process of forming doc- 
ine is permitted to begin, all conceivable right to stop 
¢ movement anywhere is lost. By the blending, 
ywever, of trinitarianism with theism the whole char- 
er ( ‘the latter was, of necessity, profoundly changed. 
: . 
+ 


' 


The propositions eonstitu- | 
positivne | 


At! 


Or 
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A trinitarian theism must be vastly different from a 
unitarian as regards practice. It must be equally so 
as regards theory. It must be far more speculative. 
By its very nature it is bound to undertake speculative 
labors in which a simply unitarian theism will feel no 
| call to engage.* 

It was the general conviction of the early Christian 
writers that formal proofs of the Divine pp. 
| existence were neither necessary nor useful. 
'In their view the idea of God was native 
to the soul, the knowledge of God intuitive, the mind 
of man a mirror in which, if not rusted by sin, God 
could not fail to be reflected. The design argument, 
however, came early into use and was frequently em- 
ployed. More speculative modes of reasoning were 
resorted to by Dionysius of Tarsus, Augustine, and 
Boetius. The unity of God had to be incessantly 
affirmed against polytheists, Gnostics. and Manichzeaus. 
The incomprehensibility of God and His cognoscibility 
were both maintained, although each was sometimes 
so emphasized as to seem to obscure the other. That 
the knowledge of God may be reached by the three 
ways of causality, negation, and eminence was implied 
by the pseudo-Dionysius, although only explicitly an- 
anuen by Scotus. Neither any systematic treatment 
of the Divine attributes nor any elaborate discussion 
of single attributes was attempted. The hypothesis 
of eternal creation found a vigorous defender in Origen, 
but met with the same fate as the dualist hypothesis 
of uncreated matter and the pantheistic hypothesis of 
emanation. Of all the patristic theologians Augus- 
tine was undoubtedly the most philosophical apologist 
and exponent of theism. He alone attempted to refute 
/agnosticism, and to find a basis for the knowledge of 
God in a doetrine of cognition in general. On the 
large, difficult, and as yet far from adequately investi- 
gated subject, the influence of Platonic and Aristote- 
lian, Stoic and Academic, Neopythagorean and Neo- 
platonic speculation on the formation of the Christian 
doctrina de Deo, it is, of course, impossible here to — 
enter. 

Mohammed (570-632) founded a monotheistic re- 
ligion which spread with amazing rapidit 
through Arabia, Syria, Persia, XN pm 
Africa, and Spain, and gave, almost wher- 
ever it spread, a mighty impulse to the minds and 
wills of men. It was received as the gift of special 
inspiration and revelation, although its creed contained 
little of moment on which reason would seem to be 
incompetent to decide. It had obvious merits, and 
must be admitted to have rendered real and impor- 
tant services to culture, religion, and humanity, but 
had also conspicuous faults, which have done much 
injury to individual, domestic, and national life. If 
the latest were’ always the best, it would be the most 

erfect of the three great theistic religions of the world; 

ut it is, in fact, the least developed and most defec- 
tive. Instead of evolving and extending, it marred 
and mutilated the theistic idea which it borrowed. 
Instead of representing God as possessed of all spiritual 
fulness and perfections, it exhibited Him as devoid of 
the divinest spiritual attributes. It recognized His 
transcendent exaltation above His creatures, but not 
His sympathetic presence with His creatures; appre- 
hended vividly His almighty power, His wanton: is 
omnipresence and omniscience, but only vaguely and 
dimly His moral glory, His love and goodness, His 
righteousness and holiness. The Allah of Moham- 
med was essentially despotie will, and so fell far below 
the Jahveh of Moses, essentially righteousness, and 
the Heavenly Father of Christ, essentially holy love. 
Mohammedanism is almost as contrary to Christianity 
as one form of theism can be to another. It is as 

1 Baur, Ch. Lehre v. d. Dreieinigkeit, ete., 1841-43; Meier, Lehre 
v, d, Trinitdt in hist. Entwickl., 1844, 

2 Roesler, Philosophia Veteris Eccl. de Deo, 1782; and the his- 
tories of Christian doctrine by Hagenbach, Neander, Shedd. 


| Bonifas, Sheldon, Harnack, ete.; Gangauf, Des h, Augustinus 
. speculative Lehre von Gott, 1881, 


ism in 
patristic 
writers, 


Moham- 
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unitarian as Cliristianity is trinitarian. 
tenet is as distinctly anti-trinitarian as anti-polytheistic. 
It has often been represented as having had the provi- 
dential task assigned it of preparing the way for Ohris. 
tianity by destroying polytheism; in reality, it has 
hitherto offered a far more stubborn resistance to 
Christianity than any polytheistie religion has done.* 
The medizeval world was so complex, so full of con- 
trasts and contradictions, that it cannot be 
‘“summed up in a formula.’’ Most gen- 
eral statements current regarding it will be 
found on examination only partially true. It is often 
described as the age in which external religious au- 
thority ruled, and all religious thought ran in narrow, 
strictly prescribed paths, whereas, in fact, the mediz- 
val theologians were far freer to speculate on almost 


Medizval 
theology. 


all points of religious doctrine than Protestant divines | 


have been. Because traditionalism abounded, it is 


forgotten that rationalism also abounded ; because | 


scholasticism flourished, that mysticism was preva- 
lent ; because theism was common, that pantheism, 
speculative and practical, was not uncommon. The 
Middle Age was, however, par excellence, the age of 
theology. Theology never befibe or since so interested 
and dominated the human intellect. Nearly every 
eminent medizeval thinker was a theologian. The 
chief streams of theistic belief and speculation which 
traversed the Middle Age were three,—the Christian, 
Jewish, and Mohammedan. The first was much the 
broadest and fullest. Few points of theistic doctrine 
were left unhandled by the Christian divines of the 
Middle Age. The conclusions came to on the chief 
points were various and divergent. As tothe manner in 
which God is known, for instance, some laid stress on 
faith or authoritative revelation ; others on immediate 
consciousness, the direct vision of the pure in heart, 
the illumination of the Spirit of God in the minds and 
hearts of the true children of God ; others on reason 
and proof; and some attempted mediation and syn- 
thesis. Anselm gave logical form to an @ priori argu- 
ment for the Divine existence based on the idea of 
God as a being than whom a greater cannot be con- 
ceived. i 
the absurdity of supposing the perfect, the infinite, to 


be a mere subjective fiction prepared the way for the | r exist ( : 
of which the individual is a specimen, tended towards 
_tritheism,—towards resolving the Trinity into a triad of 


multitude of attempts, identical or similar in aim, 
which have since been made. Thomas Aquinas was 
the best representative of those who held that the in- 
visible God was only to be known through His visible 
works. 
fect to cause, from the contingent to the necessary, 
from lower kinds of good to a supreme good, and from 
order and purpose in the world to a governing intelli- 
gence. Raymond of Sebonde added to,the ontological 
and physico-teleological arguments a moral argument. 
William of Ovcam criticised keenly and unfavorably 
both the a prior? and « posterior’ proots, and held that 
the existence of God was not a known truth but merely 
an article of faith. There was not less diversity of 
view as to how far God may be known. Erigena held 


that even God Himself could not comprehend His own | 


nature, and Eckhart that the nature of God is neces- 
sarily unknowable, as being a nature without nature, 
without predicates, without opposites, pure oneness. 
That man cannot know God’s real nature, cannot know 
Him per essentiam, cannot have a quidditiva cognitio 
Dei, and that the so-called attributes of God are only 
descriptive of the effects of His operations as they ap- 
pear to the human mind, or even are merely ale 
or metaphors, was maintained by many of the scho- 
lastic doctors. Aquinas, for example, with all his con- 
fidence as a dogmatic svstem-builder, so denied the cog- 
noscibility of God: That the human mind may have 
a true, although it cannot havea perfect knowledge of 
God,—an apprehensive but not a comprehensive knowl- 


1 See MOHAMMEDANISM, and authorities there mentioned ; also 
breil Hibbert Lectures, leet. 1, with authors and works there 
ndicated. 


His most ingenious attempt to demonstrate | 


He argued from motion to a mover, from ef-. ( I ] 
‘thority, they did not conceive themselves precluded 


Tts cardinal! edge of Him, 
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was, however, in the Middle Age, as it 
has been ever since, the position most commonly taken 
up. The scholastic divines discussed a multitude of 
foolish questions regarding God, but that was not due 
to extravagant faith in the power of the human mind 
to know or comprehend God. Prof. Sheldon very 
justly says, ‘‘on the whole, the scholastie theology, 
notwithstanding some strong negative statements, as- 
sumes in reality a minimum of acquaintanceship with 
the essential nature of God.’’ The negative statements 
are, for the most part, those of the mysties with re- 
spect to the beatific vision. Mediaeval disetissions as 
to the nature of God turned chiefly on two points,— 
the relation of the Divine essence to the Divine attri- 
butes and of the one Diyine substance to the three 
Divine persons. The conclusion come to by the vast 
unajority of scholastic theologians on the first point was 
that the attributes were not really or objectively in 
God, but merely human representations reflected, as it 
were, on the idea of God, because the mental constitu- 
tion of man is what it is, and because God wished to 
be thought of in certain divers manners. T’o hold them 
objectively real in God, and therefore intrinsically dis- 
tinct either from the essence of God or from one 
another, was considered to be incompatible both with 
the incomprehensibility and with the absolute sim- 
plicity of the Divine nature. Duns Scotus, in main- 
taining that the attributes were formalitates realiter 
distinctee, took up an exceptional position. On the 
other point the conclusion as generally reached was 
one seemingly quite inconsistent with the foregoing, 
namely, that the persons were objectively and eter- 
nally real and distinet. The discrepancy is especially 
apparent in those theologians (¢.g., Anselm, Abelard, 
Hugo and Richard of St. Victor, Alexander of Hales, 
and Aquinas) who represented the persons of the 
Trinity as corresponding to distinctions among the 
very attributes which they in another reference denied 
to be distinct. The mediaeval schoolmen, with ver 

few and doubtful exceptions, conjoined with their 
theism the doctrine of the Trinity as defined by the 
ancient church. Roscelin of Compiégne and Gilbert 
de la Porree laid themselves open to the charge of tri- 
theism ; and obviously nominalism, by allowing nothing 
but a nominal existence to the essence or general nature 


Divine individuals or self-subsistent beings, connected 
only by a common specific character. While the 
schoolmen accepted the doctrine of the Trinity on au- 


from endeavoring to illustrate it and to make it appear 

as consonant to reason as possible. They sought to 

show its consistency with the unity of God, and its 

general reasonableness by various speculative consid- — 
erations, but especially by the aid of analogies drawn 
from the constitution of the mind and even from par- 
ticular physical phenomena. They did not suppose 
that they were thereby demonstrating the doctrine of 
the Trinity : they fully recognized that doctrine to be 
the indication of a mystery, ‘‘dark with excess of 
light,’ and the truth of which could only be directly 
apprehended in the beatific vision confe by 
the highest and most special grace; but they pro- 
ceeded on the belief that, inasmuch as it was a 
central truth of revelation, the whole creation, and 
above all, the nature and essence of man’s spirit, must 
bear witness to it. At least one good result wed 

Those who exercised their minds on the doctrine of the 
Trinity were necessarily led in some measure to form 
another idea of God than that of either an indeter- 
minate unity or a confused synthesis of attributes,— 
to think of Him, with some clearness and stea 
in an organic and harmonious manner, 
being, absolute life, absolute spirit, absolut 
gence, absolute love. Such thought as | 
appeared in Anselm, the St. Vi Aq 
ventura, Dante, etc. The omnipresence, 0} 
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and omniscience of God, and, generally, what are 
called His metaphysical and intellectual attributes, 
were discussed with excessive elaborateness and 
subtlety, while His moral attributes were left in the 
background, or considered without sufficient earnest- 
ness or insight. The problems regarding the relation- 
ship of the Divine attributes to human agency, and, in 
particular, as to the compatibility of Divine prescience 
and predestination with bean freedom and responsi- 
bility, were even too laboriously and minutely debated 
between the medizeval Augustinians and their oppo- 
nents. What the disputants on both sides lacked was 
intellectual humility. They strode along ‘* dim and 
perilous ways’”’ as if they were in plain and safe paths, 
or as if their own faculties were superhuman. As to 
the general relation of God to the universe, few, if 
any, of the schoolmen can be charged with deism. 
While assigning to God a being and life transcending 
the universe, they also afhirmed that He was 
everywhere in the universe, everywhere wholly 
resent, everywhere e- sentially and actively present. 
Reahatan was prevalent all through the Middle 
Ages, but only two of its representatives, perhaps 
—Erigena and Kckhart,—showed much speculative 
capacity." 
oo theism drew chiefly from faith and 
fanaticism the force. which carried it on- 


Mohamme- 
dan theism. . : 
of conquest. At the same time it power- 


fully stimulated reason, as soon appeared in remark- 
able intellectual achievements. Of course, reason 
could not fail to reflect on the contents of the faith by 
which it had been awakened. ‘The result was the for- 
mation of many schools of religious opinion. So far 
as our subject is concerned, however, all medieval 
Mohammedan thinkers may be ranked as philosophers, 
theologians, or mystics. The philosophers derived 
litle of their doctrine from Mohammed. Even in 
what they taught regarding God they followed mainly 
alan and in some measure the Neoplatonists. 
ey maintained the unity of God, but conceived of 

it in a way unknown to Mohammed, namely, as a 
unity allowing of the reality of no distinetions, quali- 
ties, or attributes in God. Then, although they 
affirmed the unity of God in the strictest abstract 
manner, they were not monists but dualists, inasmuch 
as they denied creation ex nihilo, and asserted the 
eternity of matter. The mode in which they supposed 
the multiplicity of finite things to have been produced 
from God was by a series of emanations originating in 
_ Divine intelligence, not in Divine will. Their proofs of 
: the Divine existence were, for the most part, founded 
_ on the principle of causality. The philosophers did not 
| openly oppose the theism of the Koran, but they 
ignored it or set it aside, and represented it as only a 
useful popular faith, not a response to the demands 
of cultured reason. The ‘‘theologians,”’ on the other 
hand, took their stand upon the Koran, sought to 
defend and develop into Aosta its representations 
of God, aud to show the inconclusiveness and incon- 
sistencies of the teaching of the philosophers regard- 
ing God. Even those of them, however, who exalted 
‘aith and revelation most—the orthodox Motakallemin 
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1 For the history of mediwvel theism may beconsulted the 
: es of ree goed by Tennemann, Ritter, Erdman, ete. ; the 
histories of medieval pellonenhy by Stéckl and Hau- 
u. and of later scholasticism by K. Werner; the histories of the 
nity and of Christian doctrine already mentioned; and a 
ude of ee ig Pe eg., those of Christlieb, Huber, and 
on Erigena; of , Remusat, Bouchitté on Anselm or 
tological argument; Delitzsch’s Kritische Darstellung der 
wlehre dex Thomas Aquinas; Ritsch's * Gesch. Studien z. eh. | 
von Gott,” in Jahresb. f. deutsche Theol., x., referring chiefly 
) Aquinas and Scotus, ete. Medieval mysticism has found in 
dt, Lasson, Preger, Jundt, admirable historians. 
there are good works by Martensen, Lasson, and others: see 
oa paper by Prof. Pearson in Mind, No xli. On medieval 
ism consult chapter in Mozley's Treatise on the 
Predestination. The keenest hostile criti- 
sval theism is that of Pasquale D’Ercole, Il Teismo 


i they rested their proofs of the Divine existence. 


wards with such rapidity in its early career | 


On Eck- | 
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and reason. It was chiefly on the metaphysical 
‘hypothesis of the atomic constitution of matter oe 
t 
was by subtle reasonings that they sought to establish 
the non-eternity of matter and the unity and imma- 
| teriality of God. It was on speculative grounds that 
they contended God had eternally possessed all the 
attributes ascribed to Him in the Koran. Their pre- 
destinationism was as logically elaborated as that of 
the Augustinian scholastics. There flourished for a 
short period a school of liberal Mohammedan theo- 
logians, the Motazilites, who, while accepting the 
two fundamental doctrines of Islam—the unity of God 
and the divine mission of Mohammed,—refused to 
regard the Koran as an absolute religious authority, 
and sought to transform Mohammedanism into a 
reasonable and ethical monotheism. They insisted on 
the rightful conformity of faith to reason, on human 
freedom, and on the righteousness as well as the unity 
of God. They endeavored, in fact, to substitute for a 
God whose essence was absolute or arbitrary will a 
God whose essence was justice. This meant, however, 
not to develop or even reform, but to subvert and dis- 
lace the Mohammedan idea of God, and the wonder 
is, not that they failed in so arduous a task, but that 
they had the courage to undertake it. Mohammedan 
mysticism (Sufism) was a reaction, chiefly of the 
Persian mind, against the narrowness and harshness 
of the monotheism of the Arabian prophet. Unlike 
philosophy, it was not a mere exotic, but an indigen- 
ous growth within the Mohammedan area, and hence 
orthodoxy has never been able to eradicate it. It has 
been the chief support of spiritual feeling and the 
chief source of poetry in Mohammedan lands. It 
still flourishes, has branches innumerable, and through 
its poets has shed seed widely even over Christendom. 
The mystics refuse to think of God as an arbitrary 
unlimited Will, separate and apart from everything ; 
as one who reveals Himself clearly only through the 
words of a prophet; as a being before whom man is 
mere dust and ashes, and who demands no higher 
service than fear, unquestioning faith, and outward 
obedience. In their view God is immanent in all 
things, expresses Himself through all things, and is 
the essence of every human soul. There is not only 
no God but God, but no being, life, or spirit except 
the being, life. and spirit of God; and every man may 
be God’s prophet, and more even than His prophet. 
For a man to know God is to see that God is immanent 
in himself, and that he is one with God, the universal 
life which breathes through all things. Such knowl- 
edge or vision must glorify all nature, and must dilate 
and rejoice the heart of him who possesses it. Joy 
and ecstacy must characterize the worship of the Sufi. 
A religious skepticism based on philosophical skepti- 
cism—disbelief in the existence of God grounded on 
disbelief in any truth not guaranteed by sense or 
mathematical demonstration—was not unknown among 
the Saracens, although no. work in defence of it has 
come down to us, and perhaps none may have been 
written. In Algazel philosophical skepticism was 
combined with religious dogmatism and mysticism. 
He subjected the doctrines of the philosophers to a 
keen and hostile criticism, and maintained that reason 
was incompetent to reach the knowledge of God, yet 
cherished an ardent and exalted faith in God, based 
partly on the Koran and partly on mystic contempla- 
tion and devout experience.” 


2 Schahrastani’s Geschichte der religiisen u. philosophischen Secten 
bei den Arabern, Germ. trans, by Haarbriicker, 1850-51; Wisten- 
feld, Die Akademie der Araber u. thre Lehrer, 1837 ; Schmélders, 
Essai sur les Ecoles Philosophiques chez les Arabes, 1842; Munk, Mél- 
anges de Philosophie Juive et Arabe, 1859; Steiner, Die Mutaziliten 
oder Freidenker in Islam, 1865; Renan, Averroés et L’ Averroisme, 
1852, ete. On Eastern mysticism, see Tholuck, Sufismus s. Theo- 
sophia Persarum Pantheistica, 1821, and Bliithensammlung aus der 
morgentdndischen Mystik, 1825; Cowell, “ Persian Literature,” in 
Oxford Essays for 1855; Palmer, Oriental Mysticism, 1867 ; Red- 
po The Mesnevi of Jelalu-d- 


Din, 1881, sq.: Vaughan, in’ Hours 
Mystics, treats of the Oriental as well as Christian mys- 
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Jewish and Mohammedan religious thought were 
intimately connected in the Middle Age, 
and ran a nearly parallel course. The Rab- 
banites and the K 


Theism of 
per sua. Karaites of Judaism cor- 

responded to the orthodox and the Motazi- 
lites of Mohammedanism. In their theism there was 
no new feature or peculiar significance. Jewish theo- 
sophie mysticism found expression in the Kabbalah. 
The idea of God there presented was at once exces- 
sively abstract and excessively fanciful. 
studied, however, in the original source or in special 
works. The Jewish philosophers dittered little from the 
Arabian philosophers in their teaching regarding the 
evidences of the Divine existence, the nature and con- 
sequences of the Divine unity, and the meaning of the 
Divine attributes. At the same time, they, with a few 
exceptions, affirmed the non-eternity of matter, and 
did not, like the Arabian Aristotelians, represent pro- 
vidence as merely general. They maintained strongly 
the transcendence of God and the impossibility of the 
human mind forming any positive conception of His 
essential being. They held that He was known as 
necessarily existent, but also as in Himself’ necessarily 
unknowable. 


ing either nature or Scripture as a revelation of what 
God really is. Almost alone among eminent Jewish 
writers of the Middle Age, Jehuda Halevi con- 
tended that the representation of God given in the 
revelation to Israel was self-evidencing, independent 
of the support of philosophy, and unattainable in any 
speculative way. The function of reason was, in his 
view, not to sit in judgment on what had been delivered 
regarding God to the Jews, but to repel the objections 
which philosophy had brought against it, and to show 
the inadequacy of the results reached by unaided hu- 
man intelligence. Maimonides undertook to establish 


that reason and faith, science and revelation, were at | 


one in what they affirmed regarding God, but in order 
to make out his thesis he sacrificed the literal sense of 
Scripture whenever it did not accord with the tenets 
of his philosophy, and substituted for the representa- 
tion of God given through Moses and the prophets 
one very different in character. His idea of God is 
highly abstract and metaphysical,—the idea of a being 
sv unlike every other being that no name or predicate 
whatever when applied to Him can bear its ordinary, 
or indeed any intelligible meaning. Existence, eter- 
nity, unity, power, wisdom, justice, and other attri- 
butes, are not in Him what they are in any other being 
or even analogous in Him to what they are in any 
other being.? 
In Christian Europe the human mind took a fresh 
start at the epoch of the Renaissance. It 
einen revolted against the authorities to which it 
Bere had long ‘been submissive, and exercised 
private judgment with a confidence uncorrected and 
unmoderated by experience. It turned with ardor to 
the free discussion of the greatest theme of thought, 
and probably at no period of history has there been 
more individual diversity of opinion on that theme. 
God and His relation to the universe were treated of 
from a multitude of pvints of view. Skepticism, nat- 
uralism, and pantheism appeared in various forms ; 
all ancient systems of thought as to the Supreme Being 
found advoeates ; all modern theories as to the nature 
of the Divine were in some measure anticipated. Did 
our limits permit it would not be uninteresting to ex- 


tics. For Persian mysticism in its latest forms, see De Gobineau, 
Religions et Philosophie dans l Asie Centrale, 1866. On Algazel, see 
Gosche, “Ueber Ghazzilis Leben u. Werke,” in Abhand. (philol. u. 
hist.) d. k. Akad, d. Wiss. 2. Berlin, 185%. 

1 Munk, Esquisse Historique de la Philosophie chez les Juifs, 1849 ; 
Eisler, Vorlesungen iiber die jitdischen Philosophen des Mittelulters, 
1870, 1876; Joé@l, Beitrtige z. Gesch. d. Philosophie, 1876. On the 
Kabbalah, see Franck and Ginsburg. Kaufmann, Geschichte der 
Altributentlehre in der jiidischen Sas erg der Mittelalters, 
pe ; Friedlander, Guide of te Perplexed of Maimonides, 3 yols., 
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pound the speculations concerning Deity of several of 
the writers of the Renaissance,—and especially, per- 
haps, of these three—Nicolaus of Cusa, Giordano 
| Bruno, and Thomas Campanella. The theosophie 
mysticism of the period was a preparation for the 
Reformation.” 

The fusion of theology and philosophy was the dis- 
tinctive feature of medizeval Christendom ; their sepa- 
ration has been a marked characteristic of modern 
Christendom. Even when both have been oceupied 
with religious inquiries and thoughts of God they have 
kept apart; they have often co-operated, but seldom 
commingled. 'Thevlogy has been on the whole cleric, 
and comparatively conservative; philosophy has been 
on the whole laic, and comparatively progressive. But 
for theology holding fast to what had been handed 
down as truth regarding God there must have been 
little continuity or consistency in the development of 
religious convictions; but for philosophy restlessly 
seeking ever more light there would have been little 
growth or increase of knowledge of the Divine. 

The Reformers held that there was a knowledge of 


Their view of the unity of God led 
them to an idea of God which may not unjustly be | 
designated agnostic, and which prevented their regard- 


God naturally planted in the human mind, 

and also derivable from observation of the The Refor-’ 
constitution and government of the world, Tay ale 
but that this knowledge was so marred and corrupted 
by ignorance and sin as to require to be confirmed and 
supplemented by the far clearer and fuller light of the 
special revelation in the Scriptures. They were deeply 
sensible of the evils which had risen from the over- 
speculation of the scholastic divines on the nature of 
God, and were under the impression that it would have 
been well if men had been content to accept the state- 
ments of Scripture on the subject-with simple and un- 


hesitating faith. Luther wished theology to Pepto at 
once with Jesus Christ. Melanchthon said, ‘* There 


is no reason why we should devote ourselves much to 
these most lofty subjects, the doctrine of God, of the 
unity of God, of the Trinity of God ;”’ and in the early 
editions of his Loc? Commanes he entered into no dis- 
cussion of these themes. Zwingli in his De Vera et 
Falsa Religione and even Calvin in his Justitutio Re- 
Ugionis Christiane delineated the doctrina de Deo 
only in outline and general features. In the con- 
fessions of the churches of the Reformation nothing 
which the ancient church had cecumenically deter- 
mined as regards that doctrine was rejected, and 
nothing new was added thereto. It soon became 
apparent, however, that the mind would by no means 
confine its thoughts of God within the limits which the 
Reformers believed to be alone legitimate and safe. 


The idea of God is so central in religion that it must 
affect and be affected by every change of thought on 
any religious theme. The many aie violent contro- 
versies within Protestantism all reacted on the doctrine 


relative to Deity, causing it to be studied with intense 
energy, but ina manner and spirit very unfavorable, 
on the whole, to truth and piety. Every new dispute 
elicited more abstruse conclusions and more subtle defi- 
nitions. In the disputations of orthodox diviues of 
the 17th and 18th centuries as to the nature, the attri- 
butes, the decrees, and the operations of God, we see 
scholasticism with all its peculiarities reintroduced and 
often exaggerated. Yet Protestant theism was in vari- 
ous respects an advance on that of the doctors of me- 
dizeval scholasticism. The protest of the Reformers 
against the faults of the scholastic treatment 1 
ing God did not lose its pertinency or value— 
their own followers fell into these very faults. If the 
subsequent history plainly showed that the doctrine 
could not have been so fixedly and exhaustively deter- 
mined by the ancient church as the Reformers sup- 
posed, it also showed that the scholastic treatment o 
the doctrine had been justly condemned by them 
that speculation regarding God when not 


2M, Carriére’s Philosophische We } de 
1887; Punjer’s Reli, a i 51-59, v 
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spiritual experience must necessarily be unfruitful. 


he scholasticism of Protestantism was in essential | 


contradiction to the genius and aim of Protestantism. 
Then, in the Protestant doctrine of God more promi- 


nence was given than had previously been done to His | 


manifestation in redemption, to the relation of His 
character towards sin, and in particular, to the attri- 
bute of justice. The strong emphasis laid on the 
righteousness of God marked a distinct ethical ad- 
vance. At the same time the idea of God in the older 
Protestant theology was far from ethically complete. 
His fatherhood was strangely ignored or most defec- 
tively apprehended. Absolute sovereignty had as- 
signed to it the place which should have been given 
to holy love, and was often conceived of in an unethi- 
cal manner. Further, whereas among medizeval theo- 
logians it was the rule and not the exception, among 
Protestant divines it was the rare exception and not 
the rule, to affirm God to be unknowable. They as- 
serted merely His incomprehensibility and man’s lim- 
ited knowledge of His perfections. They did not in 
general, however, abandon, at least explicitly, the pre- 
miss from which medieval theologians inferred the 
Divine incognoscibility, namely, that the absolute sim- 
plicity of the Divine essence was incompatible with the 
existence of distinctions therein.! 
Difference of opinion as to the relation of reason to 
Scripture was in the Protestant world one 
Ant rian. Of the chief causes of difference of belief as 
tam. to God. Assaults on trinitarianism were 
contemporary with the Reformation, and 
they proceeded more on the conviction that the doc- 
trine of the Trinity was unreasonable than that it was 
unseriptural. The founder of Socinianism. indeed, not 
only fully accepted the authority of Scripture, but went 
so far as to represent it as the source of all religious 
truth, even of the primary truths of natural religion; 
yet, while he thus apparently and in theory attributed 
the knowledge of God more to Scripture and less to 
reason than did Luther or Calvin, really and in prac- 
tice he did just the reverse, because he conceived quite 
otherwise of the connection between Scripture and 
reason. While he held Scripture to be the source of 
religious truth, he also held reason to be so the organ 
of religious truth that nothing contrary to reason 
z could a accepted on the authority of Scripture, 
and that only those declarations of Scripture could 
be deemed to be interpreted aright which were inter- 
_ preted in accordance with the axioms of reason. Lu- 
ther, on the other hand, proclaimed aloud, Strangle 
reason like a dangerous beast if it dare to question 
_ Scripture; and Calvin, although he did not speak so 
mg demanded the unqualified submission of rea- 
son to the authority of Scripture. Antitrinitarianism 
has maintained its ground throughout the Protestant 
area, has assumed a variety of forms, and has exerted 
a powerful influence. It has been unable, it is often 
said, to do more than revive the doctrines which dis- 
tracted the ancient church and were condemned by it 
heresies. And this must be so far admitted. The 
trine of the Trinity comprehends only a few propo- 
sitions, and every departure from it must involve a 
rejection of one or more of these, and must, conse- 
quently, belong to some one of a very few possible 
types or classes of belief. But essentially the state- 
‘ment is superficial and unjust. For the ways in which, 
and the grounds on which, both the affirmations of 
ich the doctrine consists and the negations of these 
have been maintained have not been the same. Alike 
the defences and the attacks have in the later era im- 
lied a deeper consciousness of the nature of the prob- 
s in dispute than those of earlier times. As of 
ry in general, so of the history of the doctrine of 
t holds good that no present has been the mere 
i.; Heppe, 
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reproduction of any past. The rationalistic process was 
carried farther in English deism and its con- 
tinental developments. Deism sought to 
found religion on reason alone. It represents ‘‘ na- 
ture’’ as the sole and sufficient revelation of God. 
There is no warrant for the view that the deists held 
nature to be independent of God, self-conservative and 
self-operative,—or, in other words, God to be with- 
drawn from nature, merely looking on and ‘seeing 
it go.’’ They believed that God acted through natu- 
ral laws, and that it was doubtful if He ever acted 
otherwise than through these. Whatever was taught 
about God in Christianity and other positive religions 
beyond what reason could infer from nature ought, in 
their opinion, to be rejected as fiction and superstition. 
All their zeal was negative,—against ‘‘superstition.”’ 
What was positive in their own doctrine had but a 
feeble hold on them. God was little more to them 
than a logical inference from the general constitution 
of the world. They lacked perception of the presence 
of God, not only in the Bible, but in all human life 
and history.” 

Modern philosophy, from its rise to the close of the 
18th century, showed a double develop- 


Deism, 
‘ 


ment, the one ideal and the other empiri- eth 
eal, the Cartesian and the Baconian. The Se 


former was the more esseitially religious. 
Descartes endeavored to found philosophy on an indu- 
bitable refutation of absolute skepticism. Such a 
refutation he believed himself to have effected when 
he had argued that thought, even -in the form of 
doubt, necessarily implies the existence of him who 
thinks; that the implication yields a universal eri- 
terion of certainty; and that the presence of the 
idea of God in a man’s mind, the consciousness of 
the mind’s imperfections, and_ especially the char- 
acter of the mind’s concept of God as that of the 
most real being containing every perfection, demon- 
stratively establish that God is and is what He is 
thought to be. God is and is true; therefore man 
has not been made to err, and whatever he clearly 
and distinctly sees as true must be true. In the 
opinion of Descartes, the idea of God is inherent in 
reason, is the seal of all certainty, and the corner-stone 
of all true philosophy. To the whole Cartesian school 
theology was the foundation of all science. 'To Spinoza, 
who most fully developed some of the distinctive prin- 
ciples of Descartes, it was identical with all science, 
for to him God was the only substance, and all things 
else were only his attributes or modes. Besides the 
pantheism of Spinoza, the occasionalism of Guelinx, 
falebranche’s vision of things in God, Leibnitz’s pre- 
established harmony and optimism, and Wolf’s ration- 
alism were natural, if not necessary, outgrowths from 
the same root,—Cartesian theism. Perhaps, of all 
the many services to the cause of theism with which 
Cartesianism must be credited the greatest was that it 
constantly gave prominence to the absolute perfection 
of God.* Baconian or empirical philosophy was con- 
tent if by the ways of Aieaelite and design, it could rise 
to an apprehension of a First Cause and Supreme 
Intelligence. It tended of itself to a phenomenalism, 
sensationism, associationism, unfavorable to theism. 


2 Besides the works of Gass, Frank, and Dorner already men- 
tioned, see the histories of deism by Leland, Lechler, and Sayous; 
of rationalism by Stiiudlin, Tholuck, Hagenbach, and Hurst, 
Noack’s Freidenker, 3 vols., 1853-55; Farrars Crit. Hist. of Free 
Thought, 1863; Hunt's Rel. Thought in England, 3 vols., 1870-73 ; 
Leslie Stephen's Eng’. SS oe Ah in the Eighteenth Cent., 2 vols., 1883 ; 
Cairn's Unbhelief in the rs} teenth Cent., 1881; Beard’s Hib. Lect., 
1888 , and the 2d vol. of Gillett's God in Human Thought, 1874. 

3 Saisset, in the first partofhis Modern Pantheism has somewhat 
elaborate studies on (1) the theism of Descartes, (2) God inthe 
system of Malebranche, (3) the pantheism of Spinoza, and (4) 
the theism of Leibnitz. Huber (1854) and Elvenich (1865) have 
written special treatises on the Cartesian proofs of the divine 
existence. Among the most thorough studies of Spinoza are 
those of Camerar, Pollock,and Martineau. Herder, Voigtliinder, 
and others have maintained that he was atheist, not a pantheist. 
On the Théodicée of Leibnitz there are three excellent papers by _ 
Prof. Torrey in the A Rev, for October, November, an 
December, 1885. The best general history of philoso hy is 
Kuno Fischer's; the best history of Cartesianism F. Bo’ 8. 
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It was, however, counteracted, restrained, and modi- | 
fied by Cartesianism and Platonism, and is natur- 
ally allied itself with positive science. The massive 
defence of theism erected by the Cambridge school of | 
philosophy against atheism, fatalism, and the denial 
of moral distinctions was avowedly built on a Platonic 
foundation. The popularity during the 18th’century 
of the design argument, and what was called physico- 
theology, was largely due to the impression made on 
the general mind by the brilliant discoveries of the | 
founders of modern astronomy, chemistry, and other | 
physical sciences. Bishop Berkeley showed how an 
empirical philosophy might be logically evolved into a 
theistic immaterialism, Hume how it might be logi- 
cally dissolved into an agnostic nihilism. 

In the 16th, 17th, and 18th centuries mysticism had 
many representatives, several of whom, as, 
e.g., Weigel, Ottingen, Swedenborg, and 
especially Jacob Boehme, are entitled to a considerable 
place in any detailed history of theism. To the eyes 
of Boehme God revealed himself from without and 
within in the most real and intimate manner. In the | 
powers, antagonisms, and conjunctions of creation he 
saw the energies, strugglés, and victories of the crea- 
tive Spirit itself’; in the constitution and operations 
of physical and human nature, the essential constitu- 
tion and necessary processes of the Divine nature. His 
thoughts of God were in striking contrast to those of 
the deists and natural theologians of the 17th and 18th 
centuries, and strikingly anticipated those of a Schell- 
ing, Hegel, and Baader in the 19th century. Could 
Swedenborg’s doctrine of correspondences be verified, 
our means of insight into the character of God would 
be largely extended. 

The 19th century is sufficiently far advanced to allow 
us to see thata new epoch even in the history 
of theism began near its commencement. 
The revolution in philosophy initiated by 
Kant has profoundly affected theistic thought. It 
has introduced that type of agnosticism which is what 
is most original and distinctive in the antitheism of the 
present age, and at the same time stimulated reason to | 
undertake bolder inquiries as to the Divine than those 
which Kant prohibited. The enlarged and deepened 
views of the universe attained through the discoveries 
of recent physical science have rendered incredible the 
idea of a bod remote from the world, irresistible the 
conviction that the eternal source of things must be 
immanent in their constitution, changes, and laws. 
The rapid growth of biology and the spread of the 
doctrine of evolution have not only tended in the same 
direction, but given a new and nobler conception of the 
teleology of the universe, and, consequently, of God 
as the supreme intelligence. History—which the 
natural theologians of the 18th century so strangely 
ignored, which the solitary Italian thinker Vico alone 
recognized with ¢learness and comprehensiveness of 
vision to be necessarily the chief’ scene of the self-reve- 
lation of God—began with Lessing and Herder, to be 
generally seen in its true religious light. The compara- 
tive or historical method of study has created two disci- 
plines or sciences, comparative theology and Biblical 
theology,—which are both largely occupied with tracing 
the development of the idea of God. Whe ethical spirit 
of the age has so told on its religious teaching that to 
no generation save that to which the gospel was origi- 
nally given has the Divine fatherhood been so dis- 
tinetly set forth as to the present. Dogmatic the- 
ology, sal neon in Germany, has been earnestly active ; 
and its chief representatives have labored so to amend 
and advance the doctrine concerning God that it may 
satisfy the new requirements which have arisen. 


Mysticism. 


Nineteenth 
century. 


It is now necessary briefly to indicate the present state of 
Pabenk sath thought on the chief points and problems of 


theism. 
f ht. ie 
tere rg ___As to the origin, then, of our actual idea of 
God, that, it is seen, can only be the whole religious his- 
tory of man which precedes it, and the whole religious na- | 
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ture of man which underlies that history. It is absurd 
to refer exclusively to any faculty, intuition, Origin of 
or feeling, any revelation or instruction, any Eien God 
person or event, what can be traced in growth . 
and formation through thousands of years, and can be 
shown by facts and documents to have been influenced by 
all the chief causes which have made history what it is, 
The history of the idea of God is the centre of all history, 
both explained by and explaining it; and our nineteenth- 
century idea of God is the result of the entire historico- 
psychological process which has produced the culture and 
religion of the 19th century. The idea of God is what it 
now is because God’s whole guidance of man and man’s 
whole search for God, the whole economy and evolution of 
things and the whole constitution and development of 
thought and feeling, have been what they have been from 
the beginning of history to the present time. Anthropol- 
ogy, comparative psychology, the science of language, com- 
parative theology, Biblical theology, the history of philos- 
ophy, and the history of Christian doctrine, have all been 
engaged in attempting to discover the factors and stages of 
the vast and complex process which has resulted in the ac- 
cepted idea of God; and by their separate and conjunct 
endeavors, they have succeeded in casting great light on 
all parts of the process. 

As to the absolute historical origin of theism—as to 
where, when, and how the theistic conception of the Divine 
first obtained recognition among men—a definitive answer 
has not yet been reached. But the labor expended on the 
problem has not been wasted. It has made clearer the 
nature of the inquiry, rendered apparent the unsatisfactor- 
iness of previous solutions, opened up glimpses of divers 
ways by which men have been led to belief in the unity of 
God, and accumulated means and materials for future and 
probably more successful work. 

The question as to the psychological origin of theism 
cannot be wholly separated from that as to its historical 
origin. Unless theism can be shown to be the primitive 
form of religion, it cannot be held to have had an entirely 
peculiar and distinct psychological origin, but must be 
viewed as simply a phase or development of religion. It 
cannot be said that there is as yet agreement as to the psy- 
chological origin, or as to the psychological constitution 
even, of religion. The hypothesis of a simple impartation 
of the knowledge of God and spiritual things through 
primitive revelation, or through iustruction and _ tra- 
dition which go back to the first appearance of man 
on earth, still retains a hold on certain conservative 
minds, but has received no confirmation from modern 
science and discovery, and is plainly of its very nature 
inadequate, A revelation relative to God in words or signs 
could have no meaning toa mind devoid of thoughts of God ; 
spiritual instruction is only possible where there are spiritual 
powers to understand and profit by it; tradition will carry 
nothing far to which intelligence is indifferent. There have 
been many attempts made during the present century to refer 
the origin of belief in God to some emotional source, some 
element or state of sensitivity. Thus Strauss has reaffirmed 
the hypothesis of Epicurus, Lucretius, and Hume, that fear 
made the gods ; Feuerbach has resolyed religion into desir 
God being conceived to be what man would wish himsel 
to be; Schleiermacher has argued that a feeling of absolute 
dependence, of pure and complete passiveness, is our evi- 
dence for the presence of an infinite energy, and infinite 
being; Mansel has represented the feeling of dependence 
and the conviction of moral obligation as the sources of the 
religious consciousness; Pfleiderer represents religion as a 
response to the sense of conflict and contradiction between 
man’s feelings of dependence and of freedom; Rauwenhoff 
traces its origin to respect (Achtung), the root also of moral 
conduct and of family life; others have referred it to specific 
ethical feelings; and many have represented it to be essen- 
tially love. The number of these attempts and the diver- 
sity of these results are explained by the complexity of 
religious feeling. In religion all the feelings which raise 
man above the merely animal condition are involved, n 
is not religious by any one feeling or by a few feelings, but — 
by the whole constitution of his emotional nature. His — 
heart, with all its wealth of feelings, has been made for 
God. Hence, all the theories referred to have easily been 
shown to be one-sided, and to have exaggerated the signifi- 
cance and influence in religion of particular emotional 
elements, but hence also they all contain more or less im- 
portant portions of the truth, and have all contri 
towards a knowledge of the full truth. Man is not only 
however, disposed by all his chief sentiments for relig 
but all these sentiments, when normally and healt 
developed, tend towards theism. It is only in a tl 
form of religion that they can find true rest and sati 
One God ean alone be the object of the highest: 


but 
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fear, can alone be regarded as ideally perfect, or as a being | 
on whom the worshipper is absolutely dependent, can alone | 
be loved with the whole heart and esteemed with undivided 
reverence, can alone be recognized as the sole author of the | 
moral law, the alone good. 


The theories which trace the | 
origin of religion to feeling have the merit of recognizing 
that religion is not an affair of mere intellect; that the | 
Divine could not even be known by men if they had not 
feelings and affections as well as intellectual powers ; that, 
if God*be love, for example, He can only be known by love; 
that, if He have moral attributes, we must have moral feel- 
ings in order to be able to recognize them. On the other 
hand, in so far as those theories ,represent religion as 
reducible to mere feeling or as independent of intellect, | 
they have the fault of overlooking that all the feelings | 
included in religion presuppose apprehensions and judg- 
ments, and are valid ouly in so far as they have the warrant | 
of intelligence. It is as much an error, however, to account 
for religion by any one intelectual principle as by any one | 
emotional element. Religion has no one special seat, such 
as “the central point of unity behind consciousness,” im- 
agined by Schleiermacher; no “special organ,’ such as 
“conscience,” was supposed to be by Schenkel; and no one 
special principle of cognition, such as the law of causality | 
has been represented to be by several philosophers and 
theologians. All the ultimate principles of cognition are 
involved in religion, and all lead, if consistently followed 
far enough, to theism. The whole head, as well as the 
whole heart, has been made for religion, and for the perfect | 
form of religion. Max Miller, in his Hibbert Lectures, traces 
the idea of God to a special faculty of religion—‘‘a sub- 
jective faculty for the apprehension of the infinite,” “a 
mental faculty, which, independent of, nay, in spite of, | 
sense and reason, enables man to apprehend the infinite | 
under different names and under varying disguises.” This | 
view will not bear, perhaps, a close scrutiny. The infinite, 
as an implicit condition of thought, is not more involved in 
religious than in other thought. We cannot think any- | 
thing as finite without implying the infinite. Space cannot | 
be thought of except as extensively, nor time except as pro- 
tensively, infinite. As a condition of thought, the infinite is 
involved in religious knowledge only so far as it is involved 
in all knowledge. On the other hand, as an explicit object | 
of thought, it is not present in the lower forms of religion 
at all, which exist only because the thought of infinity is 
not associated in the religious consciousness with that of 
Deity, except where reflection is somewhat highly devel- 
oped; and, even in the highest stages of religion, it is only 
apprehended as one aspect of Deity. Infinity is not God, | 
but merely an attribute of the attributes of God, and not | 
even an exclusively Divine attribute. The hypothesis that 
the idea of God is gained by intuition or vision is proved 
to be erroneous by the fact that the idea of God, and the 
process by which itis reached, are capable of being analyzed, 
and therefore not simple, and likewise by the variety and 
discordance of the ideas of God which have been actually 
formed. Theapprehension of God seems to be only possible 
through a process which involves all that is essential in the | 
human constitution—will, affection, intelligence, con- 
science, reason,—and the ideas which they supply—cause, 
design, goodness, infinity, ete. These are so connected that 
they may all beembraced in a single act and coalesce in one | 
grand issue. During the last thirty years there has been 
more psychological investigation as to the origin and nature 
of religion than during all previous history, and the whole 
tendency of it has been to set aside all solutions which 
represené man as religious only in virtue of particular 
sentiments or principles, and to make manifest that the 
psychology of religion is that of the entire human nature 
in a special relationship The best of the later investiga- 
tions are much more thorough and comprehensive than any 
of earlier date.! 

The agnosticism originated by Kant has been one of the 
Kantian ag- distinctive and prominent phenomena in the 
nosticism, history of religion and theism during the 19th 

century. It sprang out of an earlier agnosti- 
cism. Hume and his predecessors admitted that the condi- 
tions of thought—otherwise, the categories of experience 
or ideas of reason—were in appearance necessary and ohjec- 
tively valid, but in reality only arbitrary and subjective, 
their seeming necessity and objectivity being illusory, and 
consequent on mere repetitions and accidental associations 


1 Among recent disquisitions as to the psychological origin of 
the Teligious Srneeionauess and the conception of God may be 


fied—Pfleiderer’s in last ed. of his Religionsphilosophie ; 
nann’s in last ed. of his Doqmatik; W. Hermann’s in his 


elterkennen und zur Sittlichkeit, | 


| grounds, retain a certain belief in God. 


| 
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of sensations and feelings. Kant showed that they were 
not only seemingly but really necessary to thought, and 
irresolvable into the particular in experience. He denied, 
however, that we are entitled to consider them as of more 
than subjective applicability,—that what we necessarily 
think must necessarily be, or be as we think it. Heaflirmed 
all knowledge to be confined to experience, the phenomenal, 
the conditioned. It was quite in accordance with this view 
of the limits of knowledge that he should have denied that 
we can know God, even while he affirmed that we cannot 
but think of God. It was by no means in obvious harmony 
with it that he should have affirmed that we must, on moral 
Sir W. Hamilton 
and Dean Mansel followed Kant in holding that we can 
have no knowledge of God in Himself, as knowledge is only 
of the relative and phenomenal. They strove to show that 
the notions of the unconditioned, the infinite, the absolute, 
are mere negations of thought, which destroy themselves 
by their mutual contradictions and by the absurdities 
which they involve. Yet both of these philosophers held 
that there is a revelation of God in Scripture and con- 
science, and that we are bound to believe it, not indeed as 
teaching us what God really is, but what He wishes us to 
believe concerning Him. Herbert Spencer, adopting Kant’s 
theory of the limits of knowledge, and regarding as decisive 
Hamilton and Mansel’s polemic against the philosophies of 
the Absolute, has concluded that the only truth underlying 
professed revelations, positive religions, and so-called theo- 
logical sciences is the existence of an unknowable and 
unthinkable cause of all things. In the view of the 
Positivist the unknowable itself is a metaphysical fiction. 
The Kantian doctrine has had a still more extensive influ- 
ence in Germany than in Britain, and German philosophers 
and theologians have displayed great ingenuity in their 
endeavors to combine with it some sort of recognition of 
God and of religion. Fries, De Wette, and others have 
relegated religion to the sphere of faith, Schleiermacher 
and his followers to that of feeling, Ritschl and his school 
to that of ethical wants, F. A. Lange to that of imagination, 
ete. Their common aim has been to find for piety towards 
God a special place which they can fence off from the rest 
of human nature, so as to be able tu claim for religion inde- 
pendence of reason, speculation, and science, a right to 
existence even although necessarily ignorant of the object 
of its fuith, feeling, moral sense, or phantasy? 

The movement indicated has led to no direct conclusion 
which has obtained, or is likely to obtain, general assent. 
It has had, however, a very important indirect result. It 
has shown how interested in, and dependent on, a true crit- 
icism or science of cognition are theism and theology. It 
has made increasingly manifest the immense significance 
to religion of the problem as to the powers and limits of 
thought which Kant stated and discussed with so much 
vigor and originality. Henee research into what the 
Germans call “die erkenntnisstheoretischen Grundsitze ” 
—the philosophical basis—of theism has been greatly stim- 
ulated and advanced by the movement. This is an enor- 
mous gain, which more than compensates for sundry 
incidental losses. Kant’s solution of the problem which he 
placed in the foreground of philosophy has not been found — 
to be one in which the mind can rest, From his agnosticism 
down to the very empiricism which it was his aim to refute 
descent is logically inevitable. The agnosticism of piety has 
in no form been able to discover a halting place,—a spot on 
which to raise theism or any solid religious construction. 
In no form has it been able to prove its legitimacy, to main- 
tain its self-consistency, or to defend itself successfully 
against the agnosticism of unbelief. It is, therefore, not 
suprising that it should have been very generally regarded 
as dangerous to theism in reality, even when friendly to it 
in intention. Yet there is much in the theory of cognition 
on which it proceeds which the theist can utilize. Indeed, 
no theory of cognition can afford a satisfactory basis to the- 
ism which does not largely adopt and assimilate that of 


2 Among works in which it is denied that the real nature of 
God can be known are—Kant's Av. d.r. V.; Fichte’s Ayr, aller Offen- 
barung; Sehleiermacher’s Reden, Dialektik, and Glaubenslehre ; 
Trendelenburg’s Log. Untersuchungen, ii. 22 xx.-xxiv.; Hamilton's 
Lect. on Met,, and Discussions; Mansel’s Bampton Lect., and Philos- 
ophu of the Conditioned; H. Spencer's First Principles; and the 
writings of Lange, Ritschl, and other Neo-Kantists. Among 
works in which the real cognoscibility of God is affirmed are— 
Calderwood's Ph. of the Infinite; C. Hodge's Sys. Th.. i.; M’Cosh’s 
Int. of the Mind, Phil. Series, ete.; H.B. Smith's Intr. to Ch, Th.,and 
Faith and Philosophy; Maurice's What is Revelation ? Youngs 
Province of Reason; and Harris's Phil. Bases of Theism. See also 
L. Robert. De la Certitude, ete., 1880; Ollé-Laprune, De la Certitude 
Morale, 1880; G. Derepas. Les Théories de 0 Inconnaissable, 1883; G. 
Matheson, in Can the Old Faith Live with the New? 1885; R. T. 
Smith, Man's Knowledge of Man and of God, 1886; Schramm, Die 

kennbarkeit Gottes, 1876; and Bertling, Die Erkennbarkeit Gottes, 
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Kant. 
is a synthesis of contingent impressions and necessary 
conditions ; that without the latter there can be neither 
sense, understanding, nor reason ; that they constitute intel- 
ligence, and are the light of mind; that they also pervade 
the whole world of experience and illuminate it; that there 
is neither thing nor thought in the universe which does 
not exhibit them in some of their aspects; that apart from 
them there can be no reality, no truth, no science. The 
agnostic corollaries appended to this theory by Kant and 
others, instead of being necessary cousequences from it, are 
inconsistent with it. Kant and the agnostics say that we 
know only the conditioned; but what they prove is that 
we know also the conditions of thought, and that these 
conditions are themselves unconditioned, otherwise they 
would not be necessary. They afliirm that we can know 
only the phenomenal and relative, but what they establish 
is that it is as impossible to know only the relative and 
phenomenal as to know only the absolute and noumenal, 
and that in so fur as we know at all we know through ideas 
which are absolute and noumenal in the only intelligible, 
and in a very real and important, sense. They maintain, 
what is very true, if not a truism, that the categories are 
only valid for experience, and they imply that this is be- 
cause experience limits and defines the categories, whereas, 
according to their own theory, it is the categories which 
condition experience and.enter as constituents into all ex- 
perience, so that to say that the categories are only valid 
for experience means very little, experience merely existing 
so far as the categories enable us to have it, and being valid 
so far as the categories are legitimately applied, although 
not farther, which leaves no more presumption against 
religious experience than against sensible experience. They 
have denied the objective validity of the categories or nec- 
essary conditions of thought. This denial is the distinctive 
feature of all modern agnosticism; and the theist who 
would vindicate the reality of his knowledge of God, the 
legitimacy of his belief in God, the worth of his religious 
experience, must refute the reasonings by which it has been 
supported ; show that conciousness testifies against it, the 
subjectivity of any true category being unthinkable and 
inconceivable ; and indicate how its admission must subvert 
not only the foundation of theology but of all other sci- 
ences, and resolve them all into castles in the air, or into 
such stuff as dreams are made of. In the accomplishment 
of this task as much guidance and aid may be found, per- 
haps, in the theories of cognition of Ferrier and Rosmini 
as from those of any of the Germans; but Hegel and his 
followers, not a few of the Herbartists, Ulrici, Harms, and 
many other German thinkers, have contributed to show 
the falsity of the critical theory at this point. Amended 
here, it is a theory admirably fitted to be.the corner-stone 
of a philosophical theism. 

More may be attempted to be done in the region of the 
necessary and unconditioned. The conditions 


aes, of thought, the categories of experience, the 
Absolute. ideas of reason are all linked together, so that 


each has its own place and is part of a whole. 
And of what whole? The idea of God. All the meta- 
physical categories are included therein, for God is the 
Absolute Being; all the physical categories, for He is Ab- 
solute Force and Life; all the mental categories, for He is 
Absolute Spirit; all the moral categories, for He is the Ab- 
solutely Good. The idea of God is the richest, the most 
inclusive, the most comprehensive, of all ideas. It is the 
idea of ideas, for it takes up all other ideas into itself and 
gives them unity, so that they constitute a system. The 
whole system issues into, and is rendered organic by, the 
idea of God, which, indeed, contains within itself all the 
ideas which are the conditions of human reason and the 
grounds of known existence. All sciences, and even all 
phases and varieties of human experience, are only develop- 
ments of some of the ideas included in this supreme and 
all-comprehensive idea, and the developments have in no 
instance exhausted the ideas. Hence in the idea of God 
must be the whole truth of the universe as well as of the 
mind, ‘These sentences are an attempt to express in the 
briefest intelligible form what it was the aim of the so-called 
philosophy of the Absolute to prove to be not only true, but 
the trwth. Hegel and Schelling, Krause and Baader, and 
their associates, all felt themselves to have the one mission 
in life of making manifest that God was thus the truth, the 
light of all knowledge, self-revealing in all science, the sole 
object of all philosophy. The Absolute with which they 
oceupied themselves so earnestly was no abstraction, no fic- 
tion, such as Hamilton and Mansel supposed it to be,—not 
the wholly indeterminate, not that which is out of all 
relation to everything or to anything, not the Unknowable, 
—but the ground of all relationship, the foundation alike 
of existence and of thought, that which it is not only 
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He has conclusively shown that all our knowledge | not impossible to know, but which it is impossible not to 
| know, the knowledge of it being implied in all knowledge. 


Hegel expressed not only his own conviction, but the central 
and vital thought of the whole anti-agnostic movement 
which culminated in him when he wrote, “The object of 
religion is, like that of philosophy, the eternal truth itself 
in its objective existence ; it is God, and nothing but God, 
and the explanation of God. Philosophy is not a wisdom 
of the world, but a knowledge of the unworldly;, not a 
knowledge of outward matter, of empirical being and life, 
but knowledge of that which is eternal, of that which is 
God and which flows from His nature, as that must manifest 
and develop itself. Hence philosophy in explaining religion 
explains itself, and in explaining itself explains religion. 
Philosophy and religion thus coincide in that they have one 
and the same object.’’ The adherents of the philosophy of 
the Absolute must be admitted to have fallen, in their re- 
vulsion from agnosticism, into many extravagances of 
gnosticism ; but a theist who does not sympathize with their 
main aim, and even accepts most of the results as to which 
they are agreed, cannot be credited with having much 
philosophical insight into what a thorough and consistent 
theism implies. A God who is not the Absolute as they 
understood the term, not the Unconditioned revealed in all 
that is conditioned, and the essential content of all knowl- 
edge at its highest, cannot be the God either of a profound 
philosophy or a fully-developed religion. The philosophy 
of the Absolute was, on the whole, a great advance towards 
a philosophical theism." 

And yet it was largely pantheistic, and terded strongly 
towards pantheism. This was not surprising. Any philos- 
ophy which is in thorough earnest to show that God is the 
ground of all existence and the condition of all knowledge 
must find it difficult to retain a tirm grasp of the personality 
and transcendence of the Divine and to set them forth with 
due prominence. Certainly some of the most influential 
representatives of the philosophy of the Absolute ignored 
or misrepresented them. The consequence was, however, 
that a band of thinkers soon appeared who were animated 
with the most zealous desire to do justice to these aspects 
of the Absolute, and to make evident the one-sidedness and 
inadequacy of every pantheistic conception of the Divine. 
This was the commoneaim of those who gathered around 
the younger Fichte, and whose literary organ was the 
Zeitschrift fiir Philosphie. Chalybiius, K. Ph. Fischer, Sengler, - 
Weisse, Wirth, and Ulrici may be named as among the 
ablest and most active. The Roman Catholic Giinther and 
his followers worked in much the same spirit. Lotze has 
effectively co-operated by his ingenious defence of the thesis 
that “ perfect personality is to be found only in God, while 
in all finite spirits there exists only a weak imitation of 
personality ; the finiteness of the finite is not a productive 
condition of personality, but rather a limiting barrier to its 
perfect development.” This movement also, then, has tended 
to develop and contributed to enrich the theory of theism. 
Its special mission has been to prove that theism is wider 
than pantheism, and can include all the truth in pantheism, 
while pantheism must necessarily exclude truth in theism 
essential to the vitality and vigor both of religion and of 
morality.” 

The philosophy of the Absolute, judged of from a distinctly 
theistic point of view, was defective on another side. Itre- 
garded too exclusively the necessary and formal in thought, 
trusted almost entirely to its insight into the significance 
of the categories and its powers of rational deduction. 
Hence the idea of the Divine which it attained, if vast and 
comprehensive, was also vague and abstract, shadowy and 
unimpressive. Correction was needed on this side also, and 
it came through Schleiermacher and that large company of 
theologians, among whom Lipsius and Ritschl are at present 
the most prominent, who have dwelt on the importance of 


1 On the doctrine of God propounded by the erie se of 
the Absolute may be consulted the histories of philosophy by 
Chalybiius, Michelet, Erdmann, Ueberweg, K. Fischer, Har 
Zeller, etc., also Piinjer, ii. bks.3and 5; the chapters in Pflei 

on Schelling, Hegel, Neo-Schellingianism, and eo-Hegeliani: 
Dorner’s Hist. of Prot. Th., ii. 257, 395; Lichtembe s IHist, 
Idées Religieuses en Allemagne, ete., passim ; Ehrenhans’s 
Gottesbegriff, ete. ; Franz on Schelling’s Positive Philosophie ; 

mer’s Leer van God, bij Krause; K. Ph. Fischer's Cha tik 
Theosophie Baaders; ete. 


2 See art. “ Theismus,” by Ulrici, in Herzog’s Real- 
xv. As representing this phase of theism the follo 
C. H. Weisse’s Idee der Goltheit, 1844 


Deshi Fag 1855; Wirth Speculati 

losophise * 5 's kd 
Remales's Idee Gottes, 1845-47 ; J. HF ichie’s Se 
1846-47 ; Hanne’s Ideeder absoluten Per: q a 
u. die Natur, 1875; and Lotze's Microcosmos, ii. ix. 

The school is well represented in America by Prof. 
his Studies in Theism, especially ch. 7-9. See also art. 
8. Candlish on “The Personality of God,” in Princeta 
1884, and of Gardiner on “ Lotze’s Theistic Phil y, 
Rev., Oct., 1885. ; 
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proceeding from immediate personal experience, from the 
direct testimony of pious feeling, from the practical needs 
of the moral life, etc. From these theologians may be 
learned that God is to be known, not through mere intel- 
lectual cognition, but through spiritual experience, and that 
no dicta as to the Divine not verifiable in experience, not 
efficacious to sustain piety and to promote virtue, to elevate 
and purify the heart, to invigorate the will, to ennoble the 
character, to sanctify both individuals and communities, 
are likely to be true. Experience of the Divine can be the 
richest and surest experience only if it not merely implies 
all that is absolute and necessary in consciousness and exist- 
ence, but is also confirmed and guaranteed by all that is 
relative and contingent therein. 

What are known as “the proofs” for the Divine exist- 


Theistic 


“proofs.” been often represented as sophistical or useless. 


This view is, however, less prevalent than it. 


was. During the last twenty years the proofs have been 
in much greater repute, and have had far more labor ex- 
pended on them, than during the previous part of the cen- 
tury. They have, of course, been considerably modified, 
in conformity with the general growth of thought and 
knowledge. 
elaborately analyzed into series or groups of syllogisms. 
It is recognized that the fetters which would assuredly 


arrest the progress of physical and mental science cannot | 


be favorable to that of theology. It is recognized that the 
validity of the proofs must be entirely dependent on the 
truthfulness with which they indicate the modes in which 
God reveals Himself, the facts through which man appre- 
hends the presence and attributes of God, and that, there- 
fore, the more simply they are stated the better. Man 
knows God somewhat as he knows the minds of his fellow- 
men—namely, inferentially,—yet through an experience 
at once so simple and so manifold that all attempts at a 
syllogistic representation of the process must necessarily 
do it injustice. The closeness and character of the connec- 
tion of the proofs have also come to be more clearly seen. 
They are perceived to constitute an organic whole of argu- 
ment, each of which establishes its separate element, and 
thus contributes to the general result—confirmatory evi- 
dence that God is, and complementary evidence as to what 
God is. The explanation of this doubtless is that the ap- 
* prehension of God is itself an organie whole, a complex 
and harmonious process, involving all that is essential in 
the human mind, yet all the constitutents of which are so 
connected that they may be embraced in a single act and 
coalesce into one grand issue. 
The cosmological argument coneludes from the existence 
of the world as temporal and contingent, con- 


The cos- ditioned and phenomenal, to the existence of 
pone 9 God as its one eternal, unconditioned, self- 


existent cause. It is an argument which has 
been in no respect discredited by recent research and dis- 
cussion, which is in substance accepted not only by theists 
but by pantheists, and which forms the basis even of the 
philosophy of Herbert Spencer. The principle on which 
it proceeds—the principle of causality—has only come to 
be more clearly seen to be ultimate, universal, and neces- 
sary. The hypothesis of an infinite series of causes and 
effects has not had its burden of irrationality in the least 
diminished. The progress of science has not tended to 
show that the world itself may be reasonably regarded as 


eternal and self-existent; in the view of theists it has only | 


tended to render more probable the doctrine that all physi- 
cal things must have their origin in a single non-physical 
eause. The necessity of determining aright the bearings 


of the new views reached or suggested by science as to the | 


ultimate constitution of matter, the conservation of energy, 
cosmic evolution, the age and duration of the present 
physical system, ete., has been the chief factor in the latest 
developments of the argument a contingentia mundi. The 
teleological argument, which concludes from the regulari- 
ties and adjustments, preconformities and harmonies, in 
nature that its first cause must be an intelligence, has been 
both corrected and extended owing to recent advances of 
science and especially of biological science. The theory 
of evolution has not shaken the principle or lessened the 
force of the argument, while it has widened its scope and 
opened up vistas of grander design, but it has so changed 
its mode of presentation that already the Bridgewater Trea- 
tises and similar works are to some extent antiquated. 
Perhaps the most promising of the later applications of the 
argument is that which rests on the results obtained by a 
_ philosophical study of history, and which seeks to show 
the goal of the evolution of life, so far as it has yet 
Bipeeotes. is the perfecting of human nature, and the 
i ul sonree of things a power which makes for truth 
and righteousness. The ethical argument—the proof from 


ence have from the time of Kant to the present | 


For instance, they are no longer presented | 
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conscience and the moral order—held a very subordinate 
place in the estimation of writers on natural theology 
until Kant rested on it almost the whole weight of theism. 
It has ever since been prominent, and has been the argu- 
ment most relied on to produce practical conviction. Much 
importance is now rarely attached to those forms of the 
metaphysical argument which are deductions from a par- 
ticular conception, as, e.g., of a perfect being. Ignorance 
alone, however, can account for the assertion often met 
with that the argument is generally abandoned. It has 
only been transformed. It has passed from a stage in 
which it was presented in particular ontological forms into 
one in which it is set forth in a general epistemological 
form. As at present maintained it is to the effect that God 
is the idea of ideas, the ultimate in human thought, with- 
out whom all thought is confusion and self-contradiction, 
In this form, by what theologians and religious philoso- 
phers possessed of much speculative insight is it not 
held?! 

The changes adopted in the methods of theistie proof 
have all tended in one direction, namely, to remove or cor- 
rect extreme and exaggerated conceptions of the Divine 
transcendence and to produce a true appreciation of the 
Divine immanence,—to set aside deism and to enrich the- 
ism with what is good in pantheism. The general move- 
ment of religious speculation withinythe theistic area has 
been towards mediation between the extremes of panthe- 
ism and of deism, towards harmonious combination of the 
| personal self-equality and the universal agency of the 
Divine. Positive science has powerfully co-operated with 
speculation in giving support and impulse to this move- 
ment. While the modern scientific view of the world does 
not result in pantheism, it affords it a partial and relative 
justification, and requires a theism which, while maintain- 
ing the personality of God, recognizes God to be in‘all 
things and all things to be of God, through God, and to 
God. It may be said that theism has always thus recog- 
nized the Divine immanence. The vague recognition of 
it, however, which precedes scientific insight and the con- 
quest and absorption of pantheism is not to be identified 
with the realizing comprehension of it which is their re- 
sult.? 

As to the further treatment of the idea of God in recent 
or contemporary theology, the following may : 
be mentioned as, perhaps, the chief distinctive Aas idea of 
features: first, the general endeavor to present coaparess 
the idea as a harmonious reflex of the Divine theology. 
nature and life, instead of as a mere aggregate 
of attributes ; secondly, and consequently, the greater care 
shown in the classification and correlation of the attributes, 
so as to refer them to their appropriate places in the one 
great organic thought; and, thirdly, the more truly ethical 
and spiritual representation given of the Divine character, 
To realize the nature and import of the first of these 
features it is only necessary to compare the expositions 
given of the idea of God in the works of such theologians 
as Nitzsch, Thomasius, Dorner, Philippi, Kahnis, and even 
more in those of the representatives of German speculative 
theism, with suchas are to be found in the treatises of Hill, 
Watson, Wardlaw, and Hodge, which, although published 
in the present century, express only the views of an earlier 
age. As to the second point, there has of late been a vast 
‘amount of thought expended in endeavoring so to classify 
and co-ordinate the attributes, and so to refer them to the 
various moments of the Divine existence and life, as that 
God may be able to be apprehended both in His unity and 
completeness, self-identity and spiritual richness, as one 
whole harmonious and perfect personality. Of the work 
attempted in this direction our limits will not allow us to 
treat. In regard to the third feature, any one who will 
peruse an essay like Weber’s Vom Zorne Gotles, or Ritschl’s 
De Ira Dei, and compares the way in which the Biblical 
conception of the wrath of God is there presented with 
the mode of exhibiting it prevalent for so many ages, is 
likely to be convinced that considerable progress has been 
made even in recent times in the study of the moral as- 
pects of God’s character. That the Divine glory must 
centre in moral perfection, in holy love, is a thought which 
is undoubtedly being realized by all theists with ever-in- 
creasing clearness and fulness.* 


1 See the present writer's Theism, and the indications of the 
literature given in the notes. ; 

2 See the extremely interesting papers by Peabody, Montgom- 
| ery, Howison, and Harris in the Jowrnal of Speculative Philesophy 
‘for Oct., 1885, on the question, “Is Pantheism the Legitimate 
Outcome of Modern Science?” Also F, E. Abbot's Seventifie The- 
j jorge ~ 3 and J. Fiske's Idea of God as affected by Modern Knowl- 
| edge. G ‘ 

3 Bruch, Lehre von den Gittl. Pigenschaften, 1842; Moll, De Justo 
Attributorum Dei Discrimine, 1855. Both are, however, already 
inadequate. 
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It follows from the above that theistic thought has been 
moving in a direction which could not fail to 
suggest to those influenced by it that a rigidly 
unitarian conception of God must be inade- 
quate, and that the trinitarian conception 
might be the only one in which reason can rest as self- 
consistent. So long as the simplicity of the Divine nature 
was conceived of as an abstract self-identity, intelligence 
could not venture to attempt to pass from the unity to the 
trinity of the Godhead, or hope for any glimpse of the pos- 
sibility of harmoniously combining them. But, this view 
of the simplicity of the Divine nature having been aban- 
doned, and an idea of God attained which assigus to Him 
all the distinctions compatible with, and demanded by, 
completeness and perfection of personality, the doctrine of 
the Trinity necessarily entered on a new stage of its his- 
tory. The free movement of thought in this century, far 
from expelling it from its place in the mind of Christendom, 
has caused it to strike deeper root and grow with fresh 
vigor. Never since the Nicene age has theological specu- 
lation been so actively occupied with the constitution of 
the Godhead, and with the trinitarian representation 
thereof, as from the commencement of the present century. 
It is, of course, impossible here to describe any of the 
attempts which, during this period, have been made to 
show that the absolute Divine self-consciousness implies a 
trinitarian form of existence, and that intelligently to 
think the essential Trinity is to think those moments 
in the Divine existence without which personality and 
self-consciousness are unthinkable; or that a worthy con- 
ception of Divine love demands a trinitarian mode of life; 
or that a world distinct from God presupposes that God as 
triune is in and for Himself a perfect and infinite world, so 
that His attributes and activities already fully realized in 
the, trinitarian life can proceed outwards, not of necessity 
but of absolute freedom; or that the whole universe is a 
manifestation of His triune nature, and all finite spiritual 
life a reflection of the archetypal life, self-sustained and 
self-fulfilled therein. All the more thoughtful trinitarian 
divines of the present endeavor to make it apparent that 
the doctrine of the Trinity is not one which has been 
merely imposed upon faith by external authority, but one 
which satisfies reason, gives expression to the self-eviden- 
cing substance of revelation, and explains and supports 
religious experience. 
has not been great, it has to be remembered that they have 
been laboring near the commencement of a movement, and 
so at a stage when all individual efforts can have only a 
very limited worth. 
seem to have come, namely, that the idea of God as sub- 
stance is not the only idea with which we can connect, or 
in which we may find implied, tri-personality. The cate- 
gory of substance is, in some respects, one very inappli- 
eable to God, as the philosophy of Spinoza has indirectly 
shown. If the theologians referred to be correct, the doc- 
trine of the Trinity is not specially dependent upon it. In 
their view God caunot be thought of consistently as, e.g., 
Absolute Life, Absolute Intelligence, or Absolute Love, 
unless He be thought of in a trinitarian manner. 

While trinitarian theism has thus during the present 
century shown abundant vitality and vigor, it 
cannot be said to have gained any decided 
victory over unitarian theism. The latter has 
also within the same period spread more widely 
and shown more practical activity, more spiritual life, than 
in any former age. The unitarianism represented by a 
Martineau is a manifest advance on that which was repre- 
sented by a Priestley. Theism in its unitarian form is the 
ereed of very many of the most cultured and most religious 
minds of our time, alike in Europe and America. In this 
form it has also signally shown its power in contemporary 
India, Brahmoism is, perhaps, the most remarkable ex- 
ample of a unitarian theism which exhibits all the charac- 
teristics of a positive faith and a churehly organization. 
The unitarian theism of the present age is distinguished 
by the great variety of its kinds or types. None of these, 
it must be added, are very definite or stable. Hence uni- 
tarian theism is often seen to approximate to, or become 
absorbed into, agnosticism or pantheism, cosmism or hu- 
manitarianism. This may be due, however, less to its own 
character than to the character of the age.t 

The mind of man has clearly not yet ceased to be 
intensely interested in thoughts of God. There 
eee OT the (ote BO grounds apparent for supposing that 
idea of God, it will ever cease to seek after Him or to 

strive to enlarge its knowledge of His ways. 
And if the idea of God be what has been suggested in 


Advance of 
trinitarian 
theism. 


Position of 
unitarian 
theism. 


Man's inter- 


“1 Goblet d’Alviella, Contemporary Evolution of Religious Thought 
in England, America, and "India, 1885. vf ” 


If it be thought that their success | 


To one general conclusion they all | 
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the foregoing pages, the search for God cannot fail to meet 
with an ever-growing response. If the idea of God be the 
most comprehensive of ideas, inclusive of all the categories 
of thought and implicative of their harmonious synthesis 
and perfect realization, all thought and experience must of 
its very nature tend to lead onwards to a fuller knowledge 
of God. For the knowledge of God, on this view, consists 
in no mere inference reached through a process of theologi- 
cal argumentation, but in an ever-growing apprehension 
of an ever-advancing self-revelation of God; and all phi- 
losophy, science, experience, and history must necessarily 
work together to promote it. 

All speculative thought, whether professedly metaphysi- 
cal or professedly theological, is conversant 


| With ideas included in the idea of God. It Rls oa 
| deals with what is necessary in and to thought; speetdativa 
and within that sphere, notwithstanding many thought. 


aberrations, it has made slow but sure progress. 
The history of philosophical speculation is not only, like 
the whole history of man, essentially rational, but it is, in 
; substance, the history of reason itself in its purest form,— 
| not the record of an accidental succession of opinions, but 
_of the progressive apprehension by reason of God's revela- 
‘tion of Himself in its own constitution. “There is much 
in the history of speculative thought, just as in the outward 
| life of man, that belongs to the accidental and irrational— 
| errors, vagarics, paradoxes, whimsicalities, assuming in all 
-ages the name and the guise of philosophy, But, just as 
the student of the constitutional history of England can 
| trace, amidst all the complexity and contingency of out- 
ward and passing events, through successive times and 
dynasties, underneath the waywardness of individual pas- 
‘sion and the struggle for ascendency of classes and orders, 
the silent, steady development of that system of ordered 
| freedom which we name the constitution of England, so, 
‘looking back on the course which human thought has 
travelled, we shall be at no loss to discern beneath the 
surface change of opinions, unaffected by the abnormal 
displays of individual folly and unreason, the traces of a 
continuous onward movement of mind.’ And this con- 
tinuous onward movement is towards the clearer and wider 
apprehension of the whole system of ultimate truths which 
| is comprehended in the idea of the Absolute Truth. The 
thoughts of men as to God are necessarily enlarged by 
increase of insight into the conditions of their own think- . 
ing. The disquisitions of merely professional theologians 
on the nature and attributes of God have done far less to 
elucidate the idea of God than the philosophical views of . 
great speculative thinkers, and would have done less than 
they have actually accomplished were it not for the guid- 
ance and suggestion found in these views. 
The sciences co-operate with speculative philosophy and 
with one another in aiding thought to grow in 


the knowledge of God. The greatness, the’ ee 
| power, the wisdom, the goodness, of the God science; 


of creation and providence must be increas- 
ingly apprehended in the measure that nature and its 
course, humanity and its history, are apprehended; and 
that measure is given us in the stage of development 
attained by the sciences. “God’s glory in the heavens,” 
for example, is in some degree visible to the naked eye and 
uninstructed intellect, but it becomes more perceptible and 
more impressive with every discovery of astronomy. Not 
otherwise is it as regards all the sciences. Each of them 
has its distinctive and appropriate contribution to bring 
towards the completion of the revelation of God, and can- 
not withold it. 

But the idea of God is not one which ~~ be rightly 
apprehended merely through intellect specula- 
tivel exercised or operating on the findings pe 
of science. It requires to be also apprehended ence; 
through moral experience and the discipline of 
life. Neither individuals nor communities can know more 
of God as a moral being than their moral condition and char- 
acter permit them to know. The apprehension of God and 
the sense of moral distinctions and moral obligation 
dition each other and correspond to each other. His 
shows us that sincere and pious men may receive § 
supernaturally revealed truth the declaration that Ge 
love, and vet hold that His love is very limited, being r 
only to a favored class, and that He has foreordained, fo 
His mere good pleasure, millions of the human race to 
eternal misery. How was such inconsistency possible? 
Largely because these men, notwithstanding their since ity 
and piety, Were lacking in that love to man thr h ex ; 
rience of which alone God’s love can be truly a : 
In like manner, it is not only the science 


2 Principal Caird, Progressiveness of the Sci 
gow, 1875. 
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cannot advance more rapidly than the sense of justice, but 
also theology so far as it treats of the righteousness of 
God. Thus the knowledge of God is conditioned and in- 
fluenced by the course of man’s moral experience. 

The same may be said of the distinctively religious 
experience. In it also there has been a con- 


of re- . 7 : : 
ligious tinuous discovery and a continuous disclosure 
experience, of God. It is not long since the ethnic relig- 


ions were very generally regarded as merely 
stages of human folly, so many monuments of aversion to 
God and of departure from the truth as to God. It was 
supposed that they were adequately described when they 
were called “idolatries” and “superstitions.” 
rested on a strangely unworthy conception both of human 
nature and of Divine providence, and is fast passing away. 
In its place has come the conviction that the history of 
religion has been essentially a process of search for God on 
the part of man, and a process of self-revelation on the part 
of God to man, resulting in a continuous widening and 
deepening of buman apprehension of the Divine. All, 
indeed, has not been progress in the history of religion 
either in the ethnic or Christian period; much has been 
the reverse; but all stages of religion testify that man has 
been seeking and finding God, and God making Himself 
known unto man. 


But, while knowledge of God may reasonably be expected | 


unceasingly to grow, in all the ways which have been indi- 
eated, from more to more, it is not to be supposed that doubt 
or denial of God’s existence must, therefore, speedily 


This view | 


| 
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disappear. Religious agnosticism cannot fail to remain 
long prevalent. The very wealth of contents 
in the idea of God inevitably exposes the idea 
to the assaults of agnosticism. All kinds of 
agnosticism merge into agnosticism as to God, 
from the very fact that all knowledge implies 
and may contribute to the knowledge of God.’ The moro 
comprehensive an idea is from the more points can it be 
assailed, and the idea of God being comprehensive of all 
ultimate ideas, may be assailed through them all, as, for 
example, through the idea of being, or of infinity, or of 
causality, or of personality, or of rectitude, Then in 
another way, the unique fulness of the idea of God explains 
the prevalence of agnosticism in regard to it. The ideas 
are not precisely in God what they are in man or nature, 
God is being as man or nature is not; for He is independent 
and necessary being, and in that sense the one true Being. 
God is not limited by time and space as creatures are ; for, 
whereas duration and extension merely are predicates of 
creatures, the corresponding attributes of God are eternity 
and immensity. God as first cause is a cause in a higher 
and more real sense than any second cause. So as to per- 
sonality, intelligence, holiness, love. Just because the idea 
of God is thus elevated in all respects, there are many minds 
which fail or refuse to rise up to it, and which because of its 
very truth reject it as not true at all. They will not hear 
of that Absolute Truth which is simply the idea of God; 
but that they reject it is their misfortune, not any argu- 
ment against the truth itself. (R. F.) 


Coming 
struggles 
with agnos- 
ticism, 


THEMIS, the Greek mythological personification 
of custom. In Homer the word oceurs both in the 
singular and in the -plural (themistes), with the sense 
of ‘‘custom,”’ ‘‘ unwritten law.’’ But even in Homer 
Themis is also spoken of as a goddess who, at the 
command of Zeus, calls the gods to an assembly and 
summons or disperses the assemblies of men. But 
after all she is a thin abstraction, a faint shadow, by 
the side of the full-blooded gods of Olympus. Hesiod 
furnished her with a pedigree (making her the daugh- 
ter of Sky and Earth), and married her to Zeus, by 
whom she became the mother of a brood of well-bred 
abstractions,—Legality, Justice, Peace, the Hours, 
and the Fates. Pindar, no doubt with a full sense of 
her abstract nature, speaks of her as the assessor of 
Zeus. In one passage (Prom., 209) Aischylus seems 
to regard her as identical with Earth, and ‘‘ Harth- 
Themis ’’ had a worship and priestess at Athens, where 
Athene also appears with the surname Themis. There 
was a tradition that the oracle at Delphi had first been in 
the hands of Earth, who transferred it afterwards to 
Themis, who in turn gave it up to Apollo. Themis 
had temples at Athens, Thebes, Tanagra, and Epi- 
daurus. At Olympia she had an altar, and at Troezen 
there was an altar of the Themides (plural of Themis). 
In modern writers Themis sometimes stands as a per- 
sonification of law and justice,—an idea much more 
abstract and advanced than the original sense of 
‘traditional custom.” 

THEMISTIUS, named cigpadjc, or ‘the well- 
languaged,”’ was a rhetorician and philosopher of the 
latter half of the 4th century. Of Paphlagonian de- 
scent, he settled and taught at Constantinople. Thence 
he was called to Rome, but, after a short stay in the 
West, returned to the Eastern capital, where he re- 
sided during the rest of his life. Though a pagan, he 
was admitted to the senate by Constantius in 355. He 
was prefect of Constantinople in 384 on the nomina- 
tion of Theodosius. Themistius’s paraphrases of Aris- 
totle’s Posterior Analytics, Physics, and De Anima are 
deservedly esteemed; but weariness and disgust are 
the sentiments stirred by the servile orations in which 
he panegyrizes successive emperors, comparing first 
one and then another to Plato’s ‘‘ true philosopher,”’ 
ate all other compliments had been exhausted, 
to the ‘‘idea”’ itself. (See Reiske, quoted with ap- 
peal by Dindorf in the preface to his edition : 

4 it aulicus adulator et versipellis, vanus jactator 
bas 


philosophize suze, specie magis quam re cults, ineptus 
et ridiculus vexator et applicator Homeri et veteris 
histories, tautologus et sophista; in omnibus orationi- 
bus paene eadem, et ubique argutize longe petite.’’) 
Themistius’s paraphrases of the De Colo and of book 
A of the Metaphysics have reached us only through 
Hebrew versions. 


The first edition of Themistius’s works (Venice, 1534) 
included the paraphrases and eight of the orations. Nine- 
teen orations were known to Petavius, whose editions ap- 
peared in 1613 and 1618. Harduin (Paris, 1684) gives 
thirty-three. Another oration was discovered by Angelo 
Mai, and published at Milan in 1816. The most recent 
editions are W. Dindorf’s of the orations (Leipsic, 1832) and 
L. Spengel’s of the paraphrases (Leipsic, 1866). The Latin 
translations of the Hebrew versions of the paraphrases of 
the De Celo and book A of the Metaphysics were published 
at Venice in 1574 and 1558 respectively. See Fabricius, 
Bibliotheca Greca, vi, 790 sq. 


THEMISTOCLES was born in the latter part of 
the 6th century B.C., some time during the rule of 
the Pisistratids: at Athens, the son of an Athenian 
father, Neocles, by a foreign woman from Thrace or 
Caria. A wayward, ambitious, aspiring boy, out of 
sympathy alike with ordinary boyish amusements and 
with the learning and culture of the age, he was told, 
it is said, by his schoolmaster ‘‘ that he would cer- 
tainly be something great, whether good or bad.” 
The victory of Marathon in 490 stirred the young 
man’s soul, and he seems to have foreseen that it was 
but the beginning of a yet greater conflict. He re- 
solved from that time to make his country great, that 
he might be great and famous himself. As he was 
rising to political distinction, he had for his rival the 
Greek ‘‘ Cato,’’ the incorruptible Aristides, a purer 
patriot, a better citizen, but a less sagacious and far- 
seeing statesman. The two men were in sharp antag- 
onism as to what their country’s policy should be, and 
it ended in a vote of ostracism which sent Aristides 
into temporary banishment in 483. The main ques- 
tion between them probably was whether Athens 
should seek greatness by sea or by land (see vol. xi. p. 
89), and the victory of the policy of Themistocles led 
on to the most brilliant era in Greek history, the 
maritime supremacy of Athens. Persia, he felt sure, 
was meditating a great revenge, and Athens must 
make herself a naval power to avert the blow. Already 
a small war with the ginetan islanders, close to her 
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own shores, had roused her energies, and at the} break the banished Aristides came from A%gina with 


prompting of Themistocles she had built 200 ships and 
trained a number of seamen. 
Themistocles had clearly foreseen burst; the great 
king, as he was called, was covering the land with his 
troops and the sea with his ships. Greece was divided 
and panic-stricken; Thessaly and all to the north of 
Beeotia had joined the enemy, and the despair of the 
remainder of the Greek world was echoed by the oracle 
of Delphi. 
the memorable phrase of the ‘* wooden wall,”’! which, 
it was generally felt, must point to the fleet, more, 
however, with a view to flight than to resistance. Sa- 
lamis, too, was named in the oracle, coupled with 
the epithet ‘‘divine,’’ which Themistocles cleverly 
argued portended disaster to the enemies of the 
Greeks rather than to the Greeks themselves. It 
was a great achievement when he finally prevailed 
on his fellow-citizens to quit their city and their 
homes—it seemed forever—and to trust themselves 
to their ships. There had been some sea-fights off 
the northern shores of Euboea; the Spartans had 
fallen at Thermopyle, and Xerxes and his host were 
now laying waste Attica, not, however, before its in- 
habitants had conveyed their families to the adjacent 
island of Salamis, where also the Greek fleet had 
taken up its station, the Persian armada of 1200 ves- 
sels being in harbor at Phalerum. The Athenians 
from their ships saw the flames in which their city, 
its acropolis and its temples, were perishing, but their 
spirits rose with calamity, and with one heart, at. the 
bidding of Themistocles, they called back all of their 
brethren who were in temporary banishment, Aristides 
among them. Nearly two-thirds of the entire fleet 
was theirs, but for the sake of unity among the allies, 
who would follow only the lead of Sparta, they acqui- 
esced in its being under the command of a Spartan 
admiral. It was clear, however, that the fate of 
Greece now depended on the action of the Athenians 
and on the prudence and ability of Themistocles, by 
whom they were guided. The Greeks of the Pelo- 
ponnese, more particularly the Corinthians, were for 
moving the fleet from Salamis to the isthmus, as the 
enemy’s land forces were already in possession of the 
neighboring shores of Attica. Seeing the danger of 

et further disunion, with the probable result of the 

reaking up and dispersion of the fleet, and having 
in vain protested against quitting their present sta- 
tion, Themistocles went straight to the Spartan ad- 
miral, Eurybiades, and induced him to call another 
council. There was much angry debating, till at last 
the Spartan felt he must yield to the threat of Themis- 
tocles that the Athenians would either fight at Sala- 
mis or sail away as they were to Italy. But the 
Peloponnesian Greeks were still dissatisfied, and in 
sisted that they ought to be at the isthmus for the 
defence of what yet remained of Greece; a third 
council was held, and Themistocles felt that its de- 
cision would be against him, when, by a sudden happy 
thought, he contrived to have a secret message con- 
veyed to the commanders of the Persian fleet through 
his slave, an Ionian Greek from Asia, a man of intelli- 
ence and education, and well acquainted with the 

ersian language. The communication came in the 
name of Themistocles, who professed that he wished 
well to the king, and now was a good opportunity for 
attacking and crushing the Greeks, as they were 
divided among themselves and were bent on flight. 
The stratagem was successful, and the enemy’s great 
armada advanced along the coast of Attica that same 
night, and took up a position which effectually con- 
fined the Greek fleet within the narrow? strait between 
Salamis and the southern shore of Attica. The Greek 
captains, not knowing the state of the case, were still 
wrangling through the night, when just before day- 

1 “The wooden wall shall alone remain unconquered to defend 


you and your children.” 
2 Not nore than a quarter of a mile wide in its narrowest part. 


In 480 the storm which | 


There was, however, a word of hope in 
‘lowing him up to the Hellespont and burning his 


the news that the Persian fleet was close at hand and 
that retreat was impossible. ‘* Let us still be rivals,”’ 
he said to Themistocles, ‘‘ but let our strife be which 
can best save our country.”’ 

The great victory of Salamis (see vol. xi. p. 90) left 
Greece mistress of the sea, and was followed by the 
retreat of Xerxes. 'Themistocles, it is said, frightened 
the king back to Asia by another secret message, to 
the effect that the victorious Greeks were bent on fol- 


bridge of boats, but that he was doing his best to 


'check their ardor, though in reality he had himself 


advised immediate pursuit of the enemy. We cannot 
but admire the man’s sagacity and far-sightedness in 
thus laying the king under an obligation which he 
might some day turn to his own profit, though we 


‘cannot but feel that he had some of the worst as well 


as some of the most splendid characteristics of the 
Greek. After the victory Themistocles sailed with the 
Athenian squadron through the /Hgean, and from 
some of the islanders who had sided with the enemy 
he exacted heavy fines, out of which, it appears, he 
filled his own purse. When the Greeks met at the 
isthmus to decide according to custom the prizes of 
merit for the glorious day of Salamis, he received 
only the second prize, the first being awarded to 
the Spartan admiral, but by way of compensation 
he-was soon afterwards heartily welcomed at Sparta, 
and loaded with honors so extraordinary as to imply 
that even the Spartans themselves recognized him as 
the first man in Greece. It was not long, however, 
before he gave them deadly offence. After the vie- 
tories of Plateesa and Mycale in 479 the Athenians 
went back to their desolate city and began to rebuild 
and fortify it. Jealous fears of the growing power of 
Athens were awakened, and the Spartans, as repre- 
sentatives of the Greeks generally, formally protested 
against the fortification of a Greek city outside the 
Peloponnese, on the ground that some future Persian 
invader might make it a base of operations. Themis- 
tocles saw the dangers of Spartan opposition, and got 
the Athenians to commission him to arrange matters 
along with two other envoys, who, however, were pur- 
posely not allowed to arrive at Sparta at the same time 
as himself. He told the Spartan magistrates that be- 
fore he could transact business with them he must 
wait for his colleagues; meanwhile Athens was being 
fortified, every man, woman, and child putting a hand 
to the work, and as soon as Themistocles understood 
that it was sufficiently advanced he declared openly 
that Athens would brook no sort of interference. 
The Spartans felt they had been tricked, but they could 
do nothing. And now Themistocles proceeded to for- 
tifv Pirseus, and to enlarge the harbor, thus providing 
Athens with an excellent naval dockyard, Hh holding 
out an inducement to foreigners to settle in the city 
for the purposes of'trade. ‘Twenty war ships, too, were 
at his suggestion to be built every year, and nothin 
left undone to make Athens prosperous and powerful. 
A few years afterwards (in 471 probably) we find his 
political career terminated by a vote of ostracism, due 
perhaps in part to Spartan influence at Athens, and 
also to an offensive boastfulness and ostentation which 
disgusted the sensitive Athenian democracy, He was 
even charged with corrupt practices and with receiving 
bribes from Persia. From Argos, whither he had re- 
tired as an exile, he was forced to flee by a threat. 
the Spartans, who alleged that. they had proofs of his 
treasonable complicity in the schemes of their country- 
man Pausanias, and to take refuge in the island of 
Coreyra ; but here again he was pursued by Spartan 
and Athenian commissioners, and driven to seck the 
protection of Admetus, king of the Molossians, the 
chief people of Epirus. In the court of this hi 
Greek half-barbarian prince he found a hospitable 
ception, and he was furnished with the means of a 
ing the A2gean to Ephesus. Shortly after his 
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in Asia, the son of Xerxes, Artaxerxes, succeeded to | 
the throne of Persia, and to him ‘Themistocles contrived | 
to make himself known as a fugitive from ungrateful | 
Greece, which he had saved, and now ready and will- | 
ing to advise and assist the king in avenging his father’s 
defeat. He was treated, it is said, with marked re- 
spect, and was liberally pensioned with the revenues 
of three wealthy towns—Magnesia, Myus, and Lamp- 
sacus. It was at the first of these, which was near the 
coast, and whence he might be supposed to have 
opportunities for watching the affairs of Greece, that | 
he passed the last year of his life, dying a natural | 
death at the age of 65. The year of his death is not 
accurately ascertainable ; opinions vary between 460 
and 447. 


Herodotus, Thucydides, and Plutarch are our chief 
original sources for the life of Themistocles. The subject 
is fully treated in the histories of Grote and Thirlwall. 

(Ww. J. B.) 


THEN ARD, Lovuts Jacqurs (1777-1857), was born 

on the 4th of May, 1777, at Louptiére, near Nogent- 
sur-Seine, in Champagne. His father, though a poor 
man, sent him to the academy of Sens, where he re- 
ceived a liberal education. At the age of sixteen he 
went to Paris to study pharmacy. He attended the 
lectures of Foureroy oak Vauquelin, and saw that the 
only way to learn chemistry was to work at it. Vau- 
quelin, himself a poor man, admitted a few students 
to his laboratory on payment of a fee of 20 frances a 
month. But this fee was prohibitory to the peasant’s 
son; the utmost that his father could send him just 
kept him alive in Paris. Thénard went to Vauquelin 
and asked to be allowed to do any menial work for him, 
if only he would let him assist in his laboratory. One 
of Vauquelin’s sisters had slipped into the room and 
heard part of the conyersation ; she said to her brother, 
‘*He is a good lad; you should keep him; he will 
help you in the laboratory, and look after our pot au 
feu; your dandy assistants always let it boil.’ Thé- 
nard was engaged on these terms. Long afterwards he 
said that he looked upon the chemistry of the pot au 
feu and the process of simmering as of very great im- 
portance : they had been the turning-point of his life. 
‘Thénard assisted Vauquelin in the laboratory and at 
his lectures, and, when by starving for a day or two he 
accumulated sous enough to pay for a seat in the 
gallery, used to go to the theatre to improve his pro- 
nunciation and rub off his rustic accent. 

By and_ by Vauquelin gave him an opportunity of 
oie his powers as a lecturer. Having to go for 
some days to the country, he asked Thénard to take 
his place. For the first two or three lectures his atten- 
tion was fixed on his work, and his eyes did not wander 
from the lecture table. On the fifth day he ventured 
to look round the room, when to his consternation he 
saw Fourcroy and Vanquelin. among the audience. 
They were so satisfied with what they had heard that | 
they obtained for Thénard in 1797 an appointment as 

er of chemistry,in a school, and in 1798 the post | 
of repétiteur at the Ecole Polytechnique. 

In 1804 Vauquelin resigned the professorship of 
chemistry at the Collége de France, and successfully 
used his influence to have Thénard appointed. In 
1810 he succeeded Fourcroy both as professor of chem- 
istry at the Ecole Polytechnique and as member of 
the Academy. He was also appointed professor of 
chemistry in the faculty of the sciences. He was 
made a chevalier of the Legion of Honor in 1814, 

commander in 1837, and grand officer in 1842. In 
1825 Charles X. gave him the title of baron ; from 
1827 to 1830 he represented the department of Yonne 


in the chamber of deputies. In 1832 Louis nN 
made him a peer of France. As vice-president of the 
’ il supérieure de l'instruction publique, he ex- 
ad a t influence on scientific education in 
e. He died 21st June, 1857, and was buried at 
s, near Chilon-sur Saéne.’ In 1861 a statue 
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was erected to him at Sens, and in 1865 the name of 
his native village was changed to La Louptiére-Thé- 
nard. Thénard was tall and strongly built, his hair 
was thick and black, his eyes bright, and his manner 
active and prompt. He married, in 1810, Mlle. Hum- 
blot, ceandlanablel of Conté. His wife and several 
of his children predeceased him. He was survived by 
his son Paul, eho had assisted him in some of his later 
researches. 

Thénard was above all thingsa teacher: as he him- 
self said, the professor, the assistants, the laboratory, 
everything, must be sacrificed to the students. The 
history of his discovery of the peroxide of hydrogen 
well illustrates the predominance of the teacher in his 
character. He was lecturing on the formation of 
salts, and had told his students that a metal must be 
oxidized to a certain extent in order that it may com- 
bine with an acid to form a salt ; if the metal be com- 
bined with more than the proper quantity of oxygen, 
the excess of oxygen will be given off when the oxide 
is treated with an acid, and, as an illustration, he 
mentioned the action of acids on peroxide of barium, 
As he spoke his conscience smote him, for the experi- 
ment had not been made. Immediately after lecture 
he mixed peroxide of barium and nitrie acid, keeping 
the temperature low by means of ice. He was sur- 
prised to see the peroxide dissolve without any eyolu- 
tion of gas. He left the mixture standing, and next 
day, before lecture, noticed small bubbles of gas rising 
from it. Pouring some of the liquid into a test-tube 
and warming it, he saw a large amount of gas escape, 
which he easily recognized as pure oxygen. At first 
he thought the acid had been oxidized, but he soon 
saw the true explanation of the phenomena, and dis- 
covered the peroxide of hydrogen. His lecture ex- 
periments were few, well-chosen, and accurately 
performed. If any failure occurred he would roundly 
scold his assistant, often apologizing for his vehemence 
when the short fit of anger was over. His lecture 
room, seated for 1000, was almost always crowded by 
eager and attentive students and visitors. 


Like most great teachers, Thénard published a text-book, 
and perhaps we may say that by his J'raité de Chimie Elémen- 
taire, Théorique et Pratique (4 vols., Paris, 1813-16; 6th ed., 
5 vols., 1833-86) he did even more to further the progress 
of the science than by his numerous and important origi- 
nal discoveries. His first original paper (1799) was on the 
compounds of arsenic and antimony with oxygen and sul- 
phur. Careful analysis led him to conclusions as to the 
composition of the metallic oxides contradictory of some of 
Berthollet’s theoretical views; he also showed (1802) that 
Berthollet’s ‘‘ zoonic acid”? was impure aéetic acid. Ber- 
thollet, far from resenting these corrections from a younger 
man, took this opportunity of introducing himself, and in- 
vited Thénard to become a member of the “ Société d’Ar- 
cueil,” to the proceedings of which Thénard contributed 
important papers. Soon after his appointment as repétiteur 
at the Ecole Polytechnique Thénard made the acquaintance 
of Gay-Lussac, and formed with him a lifelong friendship. 
Their joint work, and its relation to the discoveries of 
Davy, have been fully recorded in the article GAy-Lussac. 
Of his separate investigations perhaps the most important 
isthat on the compound ethers, begun in 1807. He showed 
that each acid gives its own ether, and that the acid and 
aleohol can be recovered by decomposing the ether by 
means of caustic alkali. His discovery of peroxide of hy- 
drogen (1818) has already been described. His researches 
on sebacie acid (1802) and on bile (1807) also deserve special 
notice. The blue substarce known as Thénard’s blue 
(essentially aluminate of cobalt) was prepared by him in 
response to a demand by Chaptal for a cheap blue, as bright 
as ultramarine, and capable of standing the temperature of 
the porcelain furnace. 


Thénard’s researches were chiefly published in the Annales de 


Chimie et de Physique, in the Mémoires de la Société d'Arcueil, and 
in the Comptes Rendus and the Mémoires of the Academy of 
Sciences, (A. C. B.) 


THEOBALD, Lewis (1688-1744), will survive as 
the prime butt of the original Dunciad when as a play- 
wright, a littérateur, a translator, ( 
Shakespearean commentator, he will be entirely for- 
gotten. The son of an attorney, Theobald was born 


and even as a | 


9 


— 
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at Sittingbourne, in Kent, in 1688, and after a moder- 
ate education at Isleworth, studied for the profession 
of law,—a profession, however, which he never prac- 
ticed. He was a man with literary impulses, but with- 
out genius, even of a superficial kind ; as a student, 
as acommentator, he might have led a happy and 
enviable life, had not the vanity of the literary idea 
led him into a false position. His Persian Princess 
(1711) and his F/ectra (1714) gained no distinction. 
In 1726 The Double Falsehood had a certain vogue, 
partly from Theobald’s pretence that the greater part 
of the play was by Shakespeare. In 1717 he commenced 
aseries of papers (not to ‘* The Censor,’’ as has some- 
times been stated, but under that title) which appeared 
in Mist’s Weekly Journal; these do not seem to have 
been highly thought of by his contemporaries, but they 
were successful in gaining for Theobald not a few ene- 
mies, among whom Dennis may be named. Seven or 
eight years later Theobald’s censorious tendencies had 
intensified rather than moderated, and in 1726 he 
ventured to attack the most eminent literary men of 
the day in his Shakespeare Restored, or a Specimen 
of the many Errors as well committed as unamended 
by Mr. Pope in his edition of this Poet. Two years 
later the censor was himself castigated severely, and, 
as the dedicatee of The Dunciad, he had long an 
unenviable notoriety ; as readers of the famous satire 
will remember, he occupied the place of chief victim 
until replaced by Colley Cibber in 1743. In the mat- 
ter of Shakespeare editing, however, he had the ad- 
vantage of his powerful rival. When in 1733 Theo- 
bald published his edition of Shakespeare in seven 
volumes, that of Pope had to go to the wall. Lewis 
Theobald wrote other dramas besides those already 
mentioned, and translated plays from Sophocles and 
Aristophanes, besides a rendering of Plato’s Phado 
and a part translation of the Odyssey ; but for none of 
these things is he now remembered. The student of 
English history might find it worth while to glance 
through Theobald’s Life of Raleigh (1719). Hedied 
in 1744. 


For plays, etc., see the Biographia Dramatica, vol. i. 


THEOCRITUS, of Syracuse, the foremost Greek 
pastoral poet, lived a life of which nothing is known 
except from allusions in his own works. The epi- 

ram appended to his poems makes him say, ‘‘I ama 

yracusan, a man of the people, a son of Praxagoras 
and Philinna.’’ He must have been born early in the 
3d century, among a Dorian people, whose Dorian 
speech survives in his rural idyls. These “little 
ictures ’’ chiefly represent the life of shepherds, neat- 
erds, and fishermen in the woods and on the shores 
of Sicily. They are doubtless inspired by the popular 
poetry of his time, and have much in common with 
the Romaic chants of the modern Greek shepherds. 
The first idyl is a song on Daphnis, the ideal 
herdsman, sung by the shepherd Thyrsis to a goat- 
herd. The second is the magical chant which Sim- 
ztha pours forth to the magic moon, in the hope of 
recovering her lover. In the third a goatherd sings to 
his love, Amaryllis. The fourth is an interchange of 
rude banter between two country fellows; and the fifth 
is of thesame kind. The scenes are in southern Italy. 
The sixth is a Sicilian singing match between two ideal 
herdsmen,—not contemporary rustics, but poets of 
nobler themes. The scene of the seventh is in Cos, 
where the poet introduces himself at a singing match. 
He may have been attached to the Asclepian medical 
school in Cos ; his friend Nicias was a physician. Sicily 
and rival minstrels oceupy the ninth idyl. The tenth 
contains probably some real popular ditties, chanted by 
the reapers. The eleventh, addressed to Nicias, is a 
iece of artificial mythological genre, ‘‘ The Cyclops in 
ve.” The twelfth isa lyric, almost of passionate 
affection. The thirteenth is another idyl on a myth- 
ical topic, the adventures of Hercules and Hylas. 
The fourteenth and fifteenth are sketches of military 
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| and urban life, the mercenary soldier in love, and the 
| gathering at the Adonis feast in Alexandria. Theo- 
| critus had wandered to the court of Ptolemy, and joined 
|the literary society of his court. The sixteenth is a 
| patriotic piece: the poet urges Hiero to assail the 
Carthaginians in Sicily. The seventeenth is a conven- 
tional hymn to Ptolemy Philadelphus on his marriage 
| with his sister. The eighteenth is an epithalamium ; 
| the nineteenth a tiny picture of Eros stung by a bee; the 
| twentieth is the complaint of a herdsman rejected by 
\a girl of the town; the twenty-first an idyl of fisher 
life: two poor old fishermen recount their dreams, 
|The twenty-second idyl is a piece of heroic myth, the 
/adventures of Castor and Polydeuces; and the twenty- 
‘fourth is a tiny epic on the infaney of Hereules. The 
‘twenty-third is an amorous complaint. The twenty - 
fifth describes the slaughter by Hercules of the Ne- 
mean lion. The twenty-sixth justifies, in the interest 
of the ritual of Dionysus, the murder of the curious 
| Pentheus. The twenty-seventh is the ‘‘ Wooing of 
Daphnis,” or ‘ QOaristys,’’? an amorous discourse 
between a girl and aswain. The twenty-eighth is a 
graceful piece of vers de société, sent to a lady with the 
gift of an ivory distaff. The twenty-ninth is amorous ; 
and there remain an imperfect and a spurious piece, 
and a set of twenty-three epigrams. 

On a general view, Theocritus’s surviving poems 
turn out to be—(1) rural idyls, the patterns of Virgil's 
eclogues, and of all later pastoral poetry ; (2) minute 
epics, or cabinet pictures from mythology ; 6) sketches 
of contemporary life in verse; (4) courtly composi- 
tions ; and (5) expressions of personal kindliness and 
attachment. ‘The first category and the third are those 
on which the fame of Theocritus depends. is verse 
has a wonderful Dorie melody ; his shepherds are 
natural Southern people: it is not his fault that what 
he wrote truly of them has become a false common- 
place in the pastoral poetry of the North. 

Of Theocritus’s own life we only know what has 
been recorded, that he lived in Syracuse, Cos, and 
Alexandria, and that he was acquainted with Nicias, 
with Aratus, the astronomical writer, and with Phil- 
inus, head of a school or sect of physicians. The rest 
is silence or conjecture. Suidas says that, in addition 
to the surviving poems, the Pretide, the Hopes, 
Aymus, the Heroines, Dirges, Elegies, and Iambics 
were attributed to him. 

The charm of Theocritus can only be tasted in his orig- 
inal Doric, but the best English version is by Mr. C, 8. Cal- 
verley. M. Couat’s book on the Alexandrine school of po- 
etry may be recommended. J. Hauler, De Theoe. Vita et Car- 
minibus (Freiburg, 1855), Hempel, Quest. Theoc. (Kiel, 1881), 
and Rannow, Studia Theocritea (Berlin, 1886), may also he 
found useful. The best English edition of the poems is 
that of Bishop Wordsworth. (A. L.) 


THEODOLITE. See Surveyrna. 

THEODORA, the wife of the emperor JUSTINIAN 
(q.v.), was born probably in Constantinople, though 
according to some in Cyprus, in the early years of the 
6th century, and died in 547. We shall first give the 
usually received account of her life and character, and 
then proceed to inquire how far this account deserves 
to be accepted. According to Procopius, our chief, but 
by no means a trustworthy authority for her life, she 
was the daughiter of Acacins, a bear-feeder of the amphi- 
theatre at Constantinople to the Green Faction, and 
while still a child was sent on to the stage to earn_ 
living in the performances called mimes. She h 
gift for either music or dancing, but made herself ne 
torious by the spirit and impudence of her acting in- 
the rough farces, as one may call them, which de- 
lighted the crowd at the capital. Becoming e 
courtesan, she accompanied a certain Hecebolus 
Pentapolis (in North Africa), of which he had 
appointed governor, and, having quarrelled wit 
betook herself first to Alexandria, and then 
Constantinople through the cities of Asia Mi 
Constantinople (where, according to a late’ 


THEODORA. 


ently not quite groundless story, she now endeavored 
to support herself by spinning, and may therefore 
have been trying to reform her life) she attracted the 


notice of Justinian, then patrician, and, as the all | 
powerful nephew of the emperor Justin, practically | 


ruler of the empire. He desired to marry her, but 
could not overcome the opposition of his aunt, the 
empress Euphemia. After her death (usually as- 
signed to the year 523) the emperor yielded, and, as a 


law, dating from the time of Constantine, forbade the | 


marriage of women who had followed the stage, with 
senators, this law was repealed. Thereupon Justinian 
married Theodora, whom he had already caused to be 
raised to the patriciate. They were some time after 
(527) admitted by Justin to a share in the sovereignty ; 
and on his death four months later, Justinian and 
Theodora became sole rulers of the Roman world. He 
was then about forty-four years of age, and she some 
twenty years younger. Procopius relates in his un- 
published history (’Avéxcdora) many repulsive tales 
regarding Theodora’s earlier life, but his evident 
hatred of her, though she had been more than ten 
years dead when the Anecdota were written, and the 
extravagances which the book contains, oblige us to 
regard him as a very doubtful witness. Some confir- 
mation of the reported opposition of the imperial fam- 
ily to the marriage has been found in the story regard- 
ing the conduct of Justinian’s own mother Vigilantia, 
which Nicolas Alemanni, the first editor of the 
Anecdota, in his notes to that book, quotes from a 
certain ‘‘ Life of Justinian’’ by Theophilus, to which 
he frequently refers, without saying where he found 
it. Since the article JuSTINIAN (q.v.) was published, 
the present writer has discovered in Rome what is 
believed to be the only MS. of this so-called life of 
Justinian; and his examination of its contents, which 
he has lately published, makes him think it worthless 
as an authority. See article THEOPHILUS. 

Theodora speedily acquired unbounded influence 
over her husband. He consulted her in everything, 
and allowed her to interfere directly, as and when she 
pleased, in.the government of the empire. She had 
a right to interfere, for she was not merely his consort, 
but empress regnant, and as such entitled equally with 
himself to the exercise of all prerogatives. In the 
most terrible crisis of Justinian’s reign, the great 
Nika insurrection of 532, her courage and firmness in 
refusing to fly when the rebels were eet the 
palace saved her husband’s crown, and no doubt 
strengthened her command over his mind. Officials 
took an oath of allegiance to her as well as to the em- 
peror (Nov., viii.). She even corresponded with for- 
eign ambassadors, and instructed Belisarius how to deal 
with the popes. Procopius describes her as acting 
with harshness, seizing on trivial pretexts persons who 
had offended her, stripping some of their property, 
throwing others into dungeons, where they were 
cruelly tortured or kept for years without the knowl- 
edge of their friends. The city was full of her BBs. 
who reported to her everything said against herself or 
the administration. She surrounded herself with cere- 
monious pomp, and required all who approached to 
abase themselves in a manner new even to that half- 
Oriental court. She was an incessant and tyrannical 
match-maker, forcing men to accept wives and women 
to accept husbands at her caprice. She constituted 
herself the protectress of faithless wives against out- 
ea husbands, yet professed great zeal for the moral 
reformation of the city, enforcing severely the laws 
against vice, and immuring in a ‘‘ house of repentance ”’ 
on the Asiatic side of the Bosphorus five hundred cour- 
-tesans whom she had swept out of the streets of the 
api How much of all this is true we 
s of determining, for it rests on the sole word of 
pius. But there are slight indications in other 
I es she had a reputation for severity. 
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have no. 
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coterie usually contained several leading prelates and 
monks of that party. As Justinian was a warm up- 
holder of the decrees of Chalcedon, this difference of 
the royal pair excited much remark and indeed much 
suspicion. Many saw in it a design to penetrate the 
secrets of both ecclesiastical factions, and so to rule 
more securely. In other matters also the wife spoke 
and acted very differently from the husband; but their 
differences do not seem to have disturbed either his 
affection or his confidence. The maxim in Constanti- 
nople was that the empress was a stronger and a safer 
friend than the emperor; for, while he abandoned his 
favorites to her wrath, she stood by her protégés, and 
never failed to punish any one whose heedless tongue 
had assailed her character. 

Theodora bore to Justinian no son, but one daughter, 
—at least it would seem that her grandson, who is 
twice mentioned, was the offspring of a legitimate 
daughter, whose name, however, is not given. Ac- 
cording to Procopius, she had before her marriage 
become the mother of a son, who when grown up 
returned from Arabia, revealed himself to her, and 
forthwith disappeared for ever; but this isa story to 
be received with distrust. That her behavior asa 
wife was irreproachable may be gathered from the fact 
that Procopius mentions only one scandal affecting it, 
the case of Areobindus. Even he does not seem to 
believe this case, for, while referring to it as a mere 
rumor, the only proof he gives is that, suspecting 
Areobindus of some offence, she had torture applied 
to this supposed paramour. Her health was delicate, 
and, shone she took all possible care of it, frequently 

uitting the capital for the seclusion of her villas on 
the Asiatic shore, she died comparatively young. 
Theodora was small in stature and rather pale, but 
with a graceful figure, beautiful features, and a piere- 
ing glance. There remains in the apse of the famous 
church of St. Vitale at Ravenna a contemporaneous 
mosaic portrait of her, to which the artist, notwith- 
standing the stiffness of the material, has succeeded in 
giving some character. 


The above account is in substance that which historians 
of the last two centuries and a half have accepted and re- 
peated regarding this famous empress. But it must be 
admitted to be open to serious doubts. Everything relating 
to the early career of Theodora, the faults of her girlhood, 
the charges of cruelty and insolence in her government of 
the empire, rest on the sole authority of the Anecdota of 
Procopius,—a book whose credit is shaken by its bitterness 
and extravagance. If we reject it, little is left against her, 
except of course that action in ecclesiastical affairs which 
excited the wrath of Baronius, who had denounced her be- 
fore the Anecdota were published. 

In favor of the picture which Procopius gives of the em- 
press it may be argued (1) that she certainly did interfere 
constantly and arbitrarily in the administration of public 
affairs, and showed herself therein the kind of person who 
would be eruel and unscrupulous in her choice of means, 
and (2) that we gather from other writers an impression 
that she was harsh and tyrannical, as, for instance, from the 
references to her in the lives of the popes in the Liber Pon- 
tificalis (which used to pass under the name of Anastasius, 
the papal librarian). Her threat to the person whom she 
commanded to bring Vigilius to her was “nisi hoe feceris, 
per Viventem in seecula excoriari te faciam.” Much of what 
we find in these lives is legendary, but they are some evi- 
dence of Theodora’s reputation. Again (3) the statute (Cod. 
vy. 4, 23) which repeals the older law so far as relates to 
scenice mulieres is now generally attributed to Justin, and 
agrees with the statement of Procopius that an alteration of 
the law was made to legalize her marriage. There is there- 
fore reason for holding that she was an actress, and, consider- 
ing what the Byzantine stage was (as appears even by the 
statute in question), her life cannot have been irreproach- 
able. 

Against the evidence of Procopius, with such confirma- 
tions as have been indicated, there is to be set the silence 
of other writers, contemporaries like Agathias and Evagrius, 


as well as such later historians as Theophanes, none of 


whom repeat the charges as to Theodora’s life before her 
marriage. To this consideration no great weight need be 


igious strife which distracted the empire attached. It is difficult to establish any view of the con- 
‘took part with the Monophysites, and ber troversy without a long and minute examination of the 
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authorities, and in particular of the Anecdota. But the most 
probable conclusions seem to be—(1) that the odious details 
which Procopius gives, and which Gibbon did not blush to 
copy, deserve no more weight than would be given nowa- 
days to the malignant scandal of disappointed courtiers 
under a despotic government, where scandal is all the 
blacker because it is propagated in secret (see PROCOPIUS); 
(2) that apparently she was an actress and a courtesan, and 
not improbably conspicuous in both those characters ; and 
(3) that it is impossible to determine how far the specific 
charges of cruelty and oppression brought against her by 
Procopius deserve credence. We are not bound to accept 
them, for they are uncorroborated; yet the accounts of Jus- 
tinian’s government given in the Anecdota agree in too 
many respects with what we know aliunde to enable us to 
reject them altogether; and it must be admitted that there 
is a certain internal consistency in the whole picture which 
the Anecdota present of the empress. About the beauty. the 
intellectual gifts, and the imperial will of Theodora there 
can be no doubt, for as to these all our authorities agree. 
She was evidently an extraordinary person, born to shine 
in any station of life. 

Her fortunes have employed many pens. Among the 
latest serious works dealing with them may be mentioned 
M. Antonin Débidour’s L’Impératrice Theodora ; Etude Cri- 
tique, Paris, 1885, which endeayors to vindicate her from the 
aspersions of Procopius; and among more imaginative writ- 
ings are Sir Henry Pottinger’s interesting romance Blue 
and Green (London, Hurst and Blackett, 1879), M. Rhan- 
gabé’s tragedy Ocodwpa ( Leipsic, 1884), and M. Sardou’s play 
Theodora, produced in Paris in 1884, See also Dr. F,. Daln’s 
Prokopios von Casarea, 1565. (J. BR.) 


THEODORE or MopsuesttiA, the most eminent 
representative of the so-called school of Antioch, the 
beginnings of which date from about the middle of the 
3d century (see LucIAN and PAuL oF SAMOSATA). 
He was born at Antioch about the middle of the 4th 
century, and was a friend of Chrysostom; in rhetoric 
the celebrated Libanius was his teacher. Soon, how- 
ever, he attached himself to the school of the great 
exegete and ascetic, Diodorus, a presbyter in Antioch, 
and, with only a transitory period of vacillation, he 
ever afterwards remained faithful to the theology and 
ascetic discipline of this master. Under Diodorus he 
became a skilful exegete, and ultimately the pupil 
outstripped the master in Biblical learning. About 
383 Theodore became a presbyter in Antioch, and be- 
gan to write against Eunomius the Arian and against 
the christology of Apollinaris. Soon after 392 he be- 
came bishop of Mopsuestia in Cilicia (the modern 
Missis near Adana). As such he was held in great 
respect, and took part in several synods, with a repu- 
tation for orthodoxy that’ was never questioned. It 
was greatly to his advantage that in the Hastern 
Church the period between the years 390 and 428 was 
one of comparative repose. He was on friendly terms 
even with Cyril of Alexandria. He died in 428 or 
429, towards the beginning of the Nestorian contro- 

_ versy. 

Theodore was arvery prolific writer, but, before all, an 
exegete. He wrote commentaries on almost every book of 
the Old and New Testaments, of which, however, only a 
small proportion is now extant, as at a later period he lost 
eredit in the church. We still possess in Greek his com- 
mentary on the Minor Prophets, and in Latin translations 
commentaries on the minor Pauline epistles, besides very 
many fragments, especially of that on the epistle to the 
Romans. Theodore’s importance as an exegete lies in two 
characteristics : (1) in opposition to the allegorical method 
he insists on getting at the literal meaning, and adheres 
to it when found; (2) in his interpretation of the Script- 
ures he takes into account the historical circumstances 
in which they were produced, and substitutes the his- 
torical-typological for the pneumatico-christological inter- 
pretation of prophecy; in other words, he interprets all 
Old Testament passages historically in the first instance, 
and sees the fulfilment of Old Testament prophecy in 


the history of Christ and His church only in so far as the 


entire Old Testament is a “shadow of things to come.” 
Following his master Diodorus, who had already written a 
treatise Tis dtapopa Oewpias xai dd\dnyopias, Theodore also was 
the author of a special dissertation against the allegorists, 
i.e, against Origen and his followers, which, however, has 
unfortunately perished. The comparative freedom of 
Theodore’s view of inspiration is also noteworthy. He 


| 
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discriminates between historical, prophetical, and didactic 
writings, and in accordance with this distinction assumes 
varying degrees of inspiration. Finally, he entertained 
very bold opinions about the canon and several of the books 
He esteemed very lightly the Solomonic 
writings and the book of Job: Canticles he explained asa 
nuptial poem of Solomon’s; the book of Job appeared to 
him in many places hardly worthy of its subject, and he 
censures the writer sharply; Chronicles, Ezra, and Nehe- 
miah he entirely rejected ; he denied the accuracy of the 
titles of the Psalms, and referred the so-called Messianic 
element almost invariably to the kings of Israel; he even 
criticised the catholic epistles and rejected the epistle of 
James. His commentaries contain a great deal of learned 
matter, and his grammatico-historical observations are still 
to some extent useful. But, on the other hand, his learn- 
ing must not be overestimated. It falls behind that of 
Origen, Eusebius, and Jerome, notwithstanding the supe- 
riority of his method. Itis specially noticeable that ‘Theo- 
dore troubled himself little about textual criticism. He 
simply accepts the text of the LX X. as that of revelation, 
and never manifests the slightest effort to control it by the 
original or by the Syriac. 

But in addition to his commentaries Theodore also wrote 
extensive dogmatico-polemical works, which were destined 
to operate long after his death disastrously for his fame. 
As a disciple of Diodorus, Theodore accepted the Nicene 
teaching on the doctrine of the Trinity, but at the same 
time in christology took up a position very closely approach- 
ing that of Paul of Samosata. The violence of his opposi- 
tion to his fellow-countryman, Apollinaris of Laodicea, 
perhaps the most acute and far-seeing theologian of the 
century, made it necessary for Theodore to formulate his 
christology with precision (in fifteen books on the Incarna- 
tion—all lost except a few fragments—and in special trea- 
tises against Apollinaris). He held the Logos to have as- 
sumed a complete manhood, which had to pass through the 
stages of ethical development just as in the case of any 
other human being. In this the Logos only supported the 
man Christ Jesus, but was not essentially connected with 
him; the Logos dwelt in him (évorxetv), but any such thing 
as Evwots dvorky did not and could not exist, because the finite 
is not “capax infiniti,” and because any tvwots would have 
destroyed the reality of the human nature. The same sober 
and thoughtful way of looking at things, and the same ten- 
dency to give prominence to the moral element, which 
characterize the commentaries of Theodore appear also in 
his dogmatic. When, accordingly, the Nestorian contro- 
versy broke out, his works also were dragged into the dis- 
cussion. At Ephesus, indeed, the memory of Theodore 
does not appear to have been attacked,! but soon afterwards 
the assault began. Marius Mercator, Rabulas of Edessa, 
Cyril, and other monophysites brought the charge of heresy 
against his writings, and sought to counteract their influ- 
ence. But it was not until more than a century afterwards 
that his fanatical adversaries succeeded—in spite of the 
strong opposition of the best theologians of the West—in 
obtaining from Justinian the condemnation of his works in 
the controversy of the Tria Capitula, as it is ealled; this 
act of the emperor was confirmed by the fifth ccumenical 
council, and Theodore’s name was accordingly deleted from 
the list of orthodox writers. From that day Theodore’s 
works ceased to be read within the Byzantine Church, and 
hence have been lost. The Syrians, on the other hand, have 
always held in high esteem the memory of the great teacher, 
and have even carried back their liturgy to his name. The 
Nestorians possess, or possessed, a very large number of 
writings by him in Syriac translations.? 

Theodore took part also in the Pelagian controversy at 
the time when it raged in Palestine. In the treatise, only 
partially preserved,® Ips rods Aéyovras hice kai ob yropy traiay 
rod; dvOpi7os, he sharply controverts the doctrine of original 
sin and Jerome its advocate. In his view the theory of 
Augustine is “a new heresy,” ‘a malady”; he regarded it 
as a doctrine which necessarily led to dualism and Mani- 
cheism. The attitude thus taken by Theodore is not sur- 
prising; he more nearly takes up the ground of the old 
church doctrine as set forth in the apologists and in the 
great Greek fathers of the 3d and 4th centuries. The Pela- 
gians driven from the East were received by him in Cilicia. 

A brother of Theodore, Polychronius by name, bishop of 
Apamea, also achieved fame as an exegete, and expounded 
the theology of the school of Antioch.* 

Literature.—Migne, Patrol., ser. Gr., lxvi. The Greek fra 
of Theodore's New Testament commentaries have been collected 


1 A confession, however, drawn up ty him was spoken of; see 
Hahn, Bidlioth. der Symbole, 20 ed., p. 9. ifaetye 

2 See the a in Assemani, Bibl. Or., ili. 1, p. 3 sq. 

8 See Photius, Biblioth., c. 177; Mercator, p 839 sg., ed. | 

4 See Bardenheuer, Polychronius, Freiburg, WB, 9 i 
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by Fritzsche (Theod. Mops. in N. T. Comm., Turin, 1847). 
mentaries on the Pauline epistles (Pitra, Spic. Solesm., i. 49 sq.) have 
been recognized by Jacobi (Zschr. f. christ!. Wissensch., 1804) and 
Hort (Journ. Class. and Sacr. Philol., iv., 1859, p. 302 sq.), and edited 
by Jacobi (Halle University, Programm, 1855-60). They have also 
been edited very admirably by Swete (Theod, Mops. in Epp. B. 
Pauli Comm., i., ii., Cambridge, 1880-82), along with the Greek 
fragments and the fragments of the dogmatical writings, on this 
edition, see Schiirer, Theol. Lit. Zig , 1880-82. The commentary on 
the Minor Prophets will be found in Mai's Nov. Patr. Biblioth., vii. 
1854 (Wegnern, Berlin, 1834; Mai, Script. Vet. Nov. Coll., vi. 1833). 
See also sachau, Theod. Mops. Fragm. Syriaca, Leipsic, 1869, and 
Biithgen, ‘* Der Psalmencommentar des Theod. v. Mops. in Syr. 
Bearbeitung,” in Zischr. f. ATliche Wissensch , v.53 sq. Extracts 
from the writings of Theodore occur in the Catenx of Marius Mer- 
eator, in the Acta of the third and fifth ceeumenical councils, in 
Facundus, Liberatus, and Theodore’s chief adversary, Leontius 
Byzantinus. 

The principal monograph on Theodore, apart from the excel- 
lent prolegomena of Swete, is that of Kihn (7A, v. Mops. wu. Ju- 
nilius Afric. als Exegelen, Freiburg, 1880). On his importance for 
the history of dogma, see the great works of Baur and Dorner. 
Upon the Antioch schoolin general, compare Miinscher, Comment. 
de Schola Antioch., Copenhagen, 1811; Hergenréther, Die antioch, 
Schule, 1866; and Kihn, Die Bedeutung der antioch, Schule, Eichstiidit, 
1866. Literary and biographical details will be found in Dupin, 
Tillemont, Cave, Fabricius, Noris, Garnier, Schréckh, Alzog ; see 
also Fritzsche, De Theod. Mops. Vita et Scriptis, 1836; Sieffert, Theod. 
Mops. Vet. Test. Sobrie Interpr. Vind. Ratisbon, 1827; Klener, Sym- 
dol. Lit. ad. Theod. M. pertin., Gdttingen, 1836; Specht, Theod. v, 
Mops. u. Theodoret, Munich, 1871; Kihn in the 7iid. Quartalschr., 
1879; Nestle in Theol. Stud. aus Wiirtemb., ii. 210 sq.; and Batiffol, 
“Sur une Traduction Latine de Th, de Mops.,” in Ann. de Philos. 

1885. (A. HA.) 
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THEODORE, the name of two popes. Theodore 
I., pope from November, 642, till May, 649, succeeded 
John He was the son of a bishop, and was born 
in Jerusalem. A zealous opponent of monothelitism, 
in the course of the protracted controversy he in a 
Roman synod excommunicated Pyrrhus, patriarch of 
ee eatinople, and signed the document with ink 
mingled with consecrated wine. Theodore II. had a 
pontificate of only twenty days (Nov.—Dec., 897). 

THEODORET, bishop of Cyrus, and an important 
writer in the domains of exegesis, dogmatic theology, 
church history, and ascetic theology, was born in An- 
tioch, Syria, about 390. At an early age he entered 
the cloister; and in 423 he became bishop of Cyrus, 
or Cyrrhus, a small city between Antioch and the 
Euphrates, where, except for a short period of exile, 
he spent all the rest of his life. The date of his death 
is uncertain, but it must have been at least six or seven 
years later than the council of Chalcedon (451). Al- 
though thoroughly devoted to the ideals of monasti- 
cism, he discharged his episcopal duties with remark- 
able zeal and fidelity. He was diligent in the cure of 
souls, laboring hard and successfully for the conversion 
of the numerous Gnostie communities and other hereti- 
eal sects which still maintained a footing within the 
diocese. He himself claims to have brought more 
than a thousand Marcionites within the pale of the 
church, and to have destroyed many copies of the 
Diatessaron of Tatian, which were still in ecclesiastical 
use; and he also exerted himself to improve the dio- 
cese, which was at once large and poor, by buildin 

: bridges and aqueducts, beautifying the town, ad 
similar works. 


As an exegete Theodoret belongs to the Antiochene 
school, of which Diodorus of Tarsus and Theodore of Mop- 
suestia were the heads. He was not actually the personal 
disciple of either, but he adopted their methods, though 
without the consistency and boldness of the first-named. 
His extant commentaries (those, on Canticles, on the 
Prophets, on the book of Psalins, and on the Pauline epis- 
tles—the last the most valuable) are among the best per- 
formances of the fathers of the church. They are brief, 
yet not wanting in that element of practical edification on 
ee Chrysostom lays special weight as characteristic of 
e Antiochenes. In addition to these complete commen- 
ries, we have fragments of some others (of that on Isaiah, 

example), principally met with in catense. There are 
special elucidations of some difficult Scripture texts. 
eodoret’s chief importance is as a dogmatic theologian, 
aving fallen to his lot to take part in the great mono- 
ite-Nestorian controversy and to be the most consider- 
pponent of the views of Cyril and Dioscurus of Alex- 
- For more than twenty years he maintained the 
» against the Alexandrian dogmatic and its formule 
xaé’ trécraci, pla indcracts, Evwots pvoixh, and 


ins 


The com- | 


| here (see Hefele, Cone.-gesch., vol. ii.). 


| Mother of Gud, and who divide the one Son into two.” 
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the like), and taught that in the person of Christ we 
must strictly distinguish two natures (hypostases), which are 
united indeed in one person (prosopon), but are not amalga- 
muted in essence. For these years his history coincides 
with that of the Eastern Church from 430 to 451, and for 
this very reason it is impossible to sketch it even briefly 
The issue was not 
unfavorable to Theodoret’s cause, but melancholy enough 
for Theodoret himself: the council of Chalcedon condemned 
monophysitism indeed, but he unhappily yielded to pres- 
sure so far as also to take part in pronouncing “ anathema 
upon Nestorius, and upon all who call not the Holy Virgin 
As 
Theodoret had previously been a constant defender of Nes- 
torius, it was impossible for him to concur in this sentence 
upon his unfortunate friend with a clear conscience, and in 
point of fact he did not change his own dogmatic position. 
It is distressing, therefore, to find him in his subsequent 
Epitome classing Nestorius as a heretic, and speaking of 
him with the utmost hostility. Some of Theodoret’s dog- 
matic works are no longer extant: of his five books Ilepi 
évavOpwricews, for example, directed against Cyril after the 
council of Ephesus, we now possess fragments merely. <A 
good deal of what passes under his name has been wrongly 
attributed to him. Certainly genuine are the refutation 
(’Avarpory) of Cyril’s twelve dvabcynaripot of Nestorius, and 
the ’Epaviorns, or Modtpopdos (written about 446), consisting 
of three dialogues, entitled respectively “Arperro;, ’Acbyxuros , 
and ’Araé@fs, in which the monophysitism of Cyril is op- 
posed, and its Appollinarian character insisted on. Among 
the apologetico-dogmatic works of Theodoret must be 
reckoned his ten discourses IHepi rpovolas, 

Theodoret gives a valuable exposition of his own dog- 
matic in the fifth book of his Alperuis caxopvOias éxtrom', 
already referred to.! This, the latest of his works in the 
domain of church history (it was written after 451), is a 
source of great though not of primary importance for the 
history of the old heresies. In spite of the investigations 
of Volkmar. and Hilgenfeld, we are still somewhat in the 
dark as to the authorities he used. The chief uncertainty 
is as to whether he knew Justin’s Syntagma, and also as to 
whether he had access to the Philosophumena of Hippolytus 
in their complete form. Besides this work Theodoret has 
also left us a church history in five books from 324 to 429, 
which was published shortly before the council of Chalce- 
don. The style is better than that of Socrates and Sozo- 
men, as Photius has remarked, but as a contribution to his- 
tory the work is inferior in importance. It is probable 
that its author was acquainted with the labors of Socrates ; 
he appears also to have used those of Philostorgius the 
Arian, but not those of Sozomen, Something indeed still 
remains to be cleared up as to the sources he employed ; 
apart, however, from some documents he has preserved, 
relating to the Arian controyersy, he does not contribute 
much that is not to be met with in Socrates. He made a 
thorough study of the writings of Athanasius for the work. 
As regards chronology he is not very trustworthy; on 
the other hand, his moderation towards opponents, not 
excepting Cyril, deserves recognition. The ’E\Aqvicav 
Osparenrixyh wadnuarwov (De Curandis Grecorum A ffectionibus)— 
written before 438—is of an historical and apologetic char- 
acter, very largely indebted to Clement of Alexandria and 
Eusebius ; it aims at showing the advantages of Christianity 
as compared with Hellenism, and deals with the assaults of 
pagan adversaries The superiority of the Christian faith 
both philosophically and ethically is set forth, the chief 
stress being laid on monachism, with which heathen philos- 
ophy has nothing to compare. Much prominence is also 
given to the cult of saints and martyrs. 

On this side of his character, however, Theodoret can 
best be studied in the .thirty ascetic biographies of his 
A\ébc0; isropia. This collection, which has been widely 
read, is a pendant to the Historia Lausiaca of Palladius and 
the monkish tales of Sozomen. For the East it has had the 
same importance as the similar writings of Jerome, Sulpi- 
cius, Severus, and Cassianus for the West. It shows that 
the “sobriety” of the Antiochene scholars can be predi- 
cated only of their exegesis; their style of piety was as 
exaggerated in its devotion to the ideals of monasticism as 
was that of their monophysite opponents. Indeed, one of 
the oldest leaders of the school, Diodorus of Tarsus, was 
himself among the strictest ascetics. 

Nearly 200 letters of Theodoret have come down to us, 
partly in a separate collection, partly in the Acta of the 
councils, and partly in the Latin of Marius Mercator; they 


1 Roman Catholic writers vary greatly in their estimate of 
Theodoret's weogricgegent | and of his general orthodoxy. On the 
latest essay on this subject, by Bertram (Theodoreti, Episcopt 
rensis, trina Christologica, Hildesheim, 1883), see . 
Zlung., 1883, 563 sq. 
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are of great value not only for the biography of the writer | companions of Theodoric, as well as by the interven- 


but also for the history of his diocese and of the church in 
general. 


The edition of Sirmond (Paris, 1642) was afterwards completed 
by Garnier (1634), who has also written dissertations on the 
author's works. 
vols., Halle, 1769-74) based on that of their predecessors ; a glos- 
sary was afterwards added by Bauer. The reprint will be found 
in vols. Ixxx.-]xxxiy. of Migne, and considerable portions occur 
in Mansi. 


Besides the earlier labors of Tillemont, Ceillier, Oudin. Du Pin, | 


and Fabricius and Harless, see Schrockh, Kirchengesch., vol. xviii. ; 
Hefele, Conc.-gesch., vol. ii.; Richter, De Theodoreto Epp. Paw. 


Interprete, Leipsic, 1822; Binder, Etudes sur Théodoret, Geneva, | 


1844; Stiindlin, Gesch. u. Lit. der Kirchengesch., Hanover, 1827 ; 
Kihn, Die Bedeutung der antioch, Schule, 1866; Diestel, Das A. T. in 
der christl. Kirche, Jena, 1869; Specht, Theodor v. Mopsvestia wu. 
Theodoret v. Cyrus, Munich, 1871; Roos, De Theodoreto Clementis et 
Eusebii Compilatore, Halle, 1883; Jeep, Quellenuntersuch. z. d. griech, 
Kirchenhistorikern, Leipsic, 1884; and Miiller, art. “‘ Theodoret,” 
in Herzog-Plitt’s Realencykl., vol. xv. (A. HA.) 


THEODORIG, king of the Ostrogoths (¢. 454-526). | 
Referring to the article Gorus for a general statement | 


of the position of this, the greatest ruler that the 


Gothic nation produced, we add here some details of | 


a more personal kind. Theodoric was born about the 

ear 454, and was the son of Theudemir, one of three 
-brothers who reigned) over the East Goths, at that 
time settled in Pannonia. The day of his birth coin- 
cided with the arrival of the news of a victory of his 
uncle Walamir over the sons of Attila. The name of 
Theodorie’s mother was Erelieva, and she is ealled 
the coneubine of Theudemir. The Byzantine histori- 
ans generally call him son of Walamir, apparently be- 
cause the latter was the best known member of the 
royal fraternity. At the age of seven he was sent as 
a hostage to the court of Constantinople, and there 
spent ten years of his life, which doubtless exercised a 
most important influence on his after career. Shortly 
after his return to his father (about 471) he secretly. 
with a comitatus of 10,000 men, attacked the king of 
the Sarmatians, and wrested from him the important 
city of Singidunum (Belgrade). In 473 Theudemir, 
now chief king of the Ostrogoths, invaded Meesia and 
Macedonia, and obtained a permanent settlement for 
his people near Théssalonica. Theodorie took the 
chief part in this expedition, the result of which was 
to remove the Ostrogoths from the now barbarous 
Pannonia, and to settle them as ‘‘ foederati’’ in the heart 
of the empire. About 474 Theudemir died, and for 
the fourteen following years Theodoric was chiefly 
engaged in a series of profitless wars, or rather plun- 
dering expeditions, partly against the emperor Zeno, 
but partly against a rival ‘Gothic chieftain, another 
Theodorie, son of Triarius.' In 488 he set out at the 
head of his people to win Italy from Odoacer. There 
is no doubt that he had for this enterprise the sanction 
of the emperor, only too anxious to be rid of so trou- 
blesome a guest. But the precise nature of the rela- 
tion which was to unite the two powers in the event 
of Theodoric’s siccess was, perhaps purposely, left 
vague. Theodoric’s complete practical independenee, 
combined with a great show of deference for the empire, 
reminds us somewhat of the relation of the old Kast 
India Company to the Mogul dynasty at Delhi, but 
the Ostrogoth was sometimes actually at war with his 
imperial friend. The invasion and conquest of Italy 
occupied more than four years (488-493). Theodorie, 
who marched round the head of the Venetian Gulf, 
had to fight a fierce battle with the Gepidze, probably 
in the valley of the Save. At the Sontius (Isonzo) he 
found his passage barred by Odoacer, over whom he 
gained a complete victory (28th August, 489). A yet 
more decisive victory followed on the 30th September 
at Verona. Odoacer fled to Ravenna, and it seemed 


as if the conquest of Italy was complete. It was. 


delayed, however, for three years by the treachery of 
Tufa, an officer who had deserted from the service of 


Odoacer, and of Frederic the Rugian, one of the. 


1 In one of the intervals of friendship with the emperor in 483 
Sreenee was made master of the household troops and in 484 
consul, 


tion of the Burgundians on behalf of Odoacer. A 
sally was made from Ravenna by the besieged king, 
who was defeated in a bloody battle in the Pine Wood. 


OF ny > arv £ a a 
Schulze and Nésselt published a new edition (6 | At length (26th February, 493) the long and severe 


blockade of Ravenna was ended by a capitulation, the 
terms of which Theodoric disgracefully violated by 
slaying Odoacer with his own hand (15th March, 493). 
See ODOACER. 

The thirty-three years’ reign of Theodoric was a 
time of unexampled happiness for Italy. Unbroken 
peace reigned within her borders (with the exception 


of a trifling raid made by Byzantine corsairs on the 


coast of Apulia in 508). The venality of the Roman 
officials and the turbulence of the Gothic nobles were 
sternly repressed. Marshes were drained, harbors 
formed, the burden of the taxes lightened, and the 
state of agriculture so much improved that Italy, 
from a corn-importing, became a corn-exporting 
country. Moreover Theodoric, though adhering to 
the Arian creed of his forefathers, was during the 
greater part of his reign so conspicuously impartial in 
religious matters that a legend which afterwards be- 
came current represented him as actually putting to 
death a catholic ihe who had turned Arian in order 
to win his favor. At the time of the contested papal 
election between Symmachus and Laurentius (496- 
502), Theodorie’s mediation was welcomed by both 
contending parties. Unfortunately, at the very close 
of his reign (524), the emperor Justin’s persecution 
of the Arians led him into a policy of reprisals. He 
foreed Pope John to undertake a mission to Con- 
stantinople to plead for toleration, and on his return 
threw him into prison, where he died. Above all, he 
sullied his fame by the execution of Boetius and Sym- 
machus (see Bortrus). It should be observed, how- 
ever, that the motive for these acts of violence was 
probably political rather than religious,—jealousy of 
intrigues with the imperial court rather than zeal on 
behalf of the Arian confession. Theodorie’s death, 
which is said to have been hastened by remorse for 
the execution of Symmachus, occurred on 380th August, 
526. He was buried in the mausoleum which is still 
one of the marvels of RAVENNA (q.v.), and his grand- 


son Athalaric, a boy of ten years, succeeded him, 
under the regency of his mother Amalasuntha. 
Genealogy of Theodoric. 
THEUDEMIR—Erelieva. 
d. 474. 
A first wife = THEODOoRIC = Audefleda, 
ora 454-526. sister of Clovis, 
concubine. king of the Franks. 
| | 
Ostrogotho Theudegotho, AMmALASUNTHA = Eutharic, 
(or Arevagni), married d, 534. a descend- 
married Sigismund, ant of the 
Alarie IL., king of the Amals, 
king of the Burgundians. 
West Goths. | > | 
| Segeric, ArHALaric, Witigis— MATASUEN- 
Amalaric, murdered d. 534. THA — Germanus 
king of the by his nephew of 
West Goths, father’s Justinian, 
d. 531. orders, 522, Germanus Postumus, 
put to death by 
Ph 605. 


oecas, 605, 
Amalafrida, a full sister of Theodoric, married Thrasamund 


of 


king of the Vandals, and was mother, by an earlier marriage, 
Theodahad (d. 536). : 


— 
Authorities.—The authorities for the life of Theodorie « 
very imperfect. Jordanes, Procopius, and the euri = 
ment known as Anonymus Valesii (printed at the end of 
Ammianus Marcellinus) are the chief direct sources of nar- 
rative, but far the most important indirect source is the 
Variz (state-papers) of Cassiodorus, chief minister of 
odoric. Malchus furnishes some interesting particulars as 
to his early life, and it is possible to extract a little infor 
mation from the turgid panegyric of Ennodins. 
German scholars Dahn (Kénige der Germanen, ii 
iv.), Manso (Geschichte des Ostgothischen Reiehs 
and Sartorius ( Versuch iiber die Regierung der O 
have done most to illustrate Theodoric’s | 


THEODOSIA—THEODOSIUS. 


government. The English reader may consult Gibbon’s 
Decline and Fall, chap, xxxix., and Hodgkin’s Jtaly and her 
Invaders, vol. iii., and Letters of Cassiodorus. (1. H.) 


THEODOSIA, or Karra, a seaport and district 
town of Russia, situated on the east coast of Crimea, 
69 miles to the east-northeast of Simpheropol. Its 


roadstead, which has a width of 18 miles and is never | 


frozen, is well protected from east and west winds, 
and partly also from the south, but its depth is small, 
ranging from 11 to 14 feet and reaching 35 feet only 
in the middle. The want of railway communication 
with the interior prevents it from gaining the com- 
mercial importance it might otherwise have possessed, 
so that its population was only 10,800 in 1881,—a low 
figure when compared with the 20,000 it had in 1672, 
and still more with the figure returned in last century. 
Many remains of its former importance exist in the 


city and neighborhood, the chief being a beautiful | 
mosque—formerly a Genoese cathedral—synagogues | 


several centuries old, old towers with inscriptions, 
baths, and a palace of Shah-Ghirei in the suburbs. 
Gardening is one of the leading industries ; fishing, 
a few manufactures, agriculture, and trade are also 
carried on. The foreign trade, which in 1830-40 
reached an average of £90,000 [$437,400] for exports 
and £66,500 [$323,190] for imports, afterwards fell 
off, but it has experienced a revival in the course of 
the last 15 years, the exports of corn, linseed, and 
wool having reached £167,853 [$815,765.58] in 1884. 
The imports are insignificant. 


Theodosia, a Milesian colony, was in Strabo’s day a flour- 
ishing seat of trade (especially in grain), with a harbor 
eapable of accommodating a hundred ships; but before 
Arrian’s time (c, 125 A.D.) it appears to have been destroyed. 
More than a thousand years later (1263 to 1267) the Genoese 
established here their colony Kafa or Kefa, which grew rap- 
idly up notwithstanding the rivalry of the Venetians. It 
was fortified, and became the see of a bishop, as well as the 
chief centre for the Genoese colonies on the Black-Sea 
coasts. It remained nearly independent until 1475, when 
it was taken by the Turks, but it continued to prosper 
under their rule, under the name of Kutchuk-Stambul, or 
Kryon-Stambul (Stambul of Crimea). The Russians took 
it in 1771, and annexed it in 1774. From that date it 
began to decay, and had only 3200 inhabitants in 1829, the 
emigration of the Crimean Tartars and the competition of 
Odessa being obstacles to its further growth. 


THEODOSIUS I., emperor of Rome, surnamed 
the Great, was the son of Theodosius, Valentinian’s 
great general, who in 368-69 drove back the Picts and 
Scots from the Roman territories in Britain, and, 
after other successes on the Continent, was at last 
despatched to suppress the revolt of Firmus in Mau- 
retania (372). Shortly after (376), the elder Theodo- 
sius, despite his great services, was put to death by 
order of Valens, probably through fear lest he should 
be the Theodosius or Theodore whom the prophetic 
tripod indicated as the future emperor. 

he younger Theodosius was born about the year 
346. He was a native of Spain, but the exact place 
of his birth is uncertain (Cauca in Galicia according to 
Idatius and Zosimus, Italica according to Marcellinus). 
Pacatus and Claudian seem to claim for him at least a 
relationship to Trajan, of which, however, there is no 
satisfactory proof. e accompanied his father into 
Britain (368), and a little later distinguished himself 
by defeating the Sarmatians who had invaded Moesia 
(374). On his father’s death he retired to his native 
place, where he lived quietly till after the great battle 
of Adrianople (August 9, 378), when Gratian sum- 
moned him to share the empire. Theodosius was 
made Augustus at Sirmium, January 19, 379, and was 


assigned all the Eastern provinces, including Illyricum. 


Tt was a time of great peril for the Roman state. The 
uns had just made their appearance on the western 
of the Black Sea, and, after overthrowing the 
nation of the Ostrogoths, had driven the more 
rn Visigoths to take shelter within the empire. 
had consented to receive them (376) on con- 
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dition that they should deliver up their arms and 
surrender their children as hostages to be distributed 
throughout the cities of the East. The latter half 
of the compact was enforced, but not the former; 
and the barbarians, left without any sustenance, 
began to plunder the open country. After their 
great victory at Adrianople they reached the walls 
of Constantinople, whence they were driven back by 
the valor of a band of Saracens. Meanwhile the 
Ostrogoths, the Taifali, the Huns, and the Alans had 
all crossed the Danube to share the spoils of the em- 
pire; and it was against this motley host that Theo- 
dosius had to contend. He appears to have gained 
some successes even before his elevation to the empire 
(Theodoret, v. 5, 6), and shortly after this retired to 
Thessalonica to organize his forces. He breathed 
courage into what remained of the Roman army, and 
summoned the very miners to his standard. But his 
chief reliance was placed in certain bodies of the 
Goths whom he had enrolled in his service. These, 
under their royal leader Modares, gained at least one 
decisive victory, probably in the course of 379. From 
the unchronological account of a later writer, Zosimus, 
to whom we owe almost all the details of Theodosius’s 
early campaigns, we may infer that in the course of 
this year or the next Fritigern and his Visigoths were 
gradually driven across the Danube, where they seem 
to have met with the Ostrogoths who had shared 
their fate. For a time the united nations turned their 
energy against the Western empire, till they forced 
Gratian to grant them leave to settle in Pannonia and 
Mesia. Before setting out on their new journey they 
perhaps combined their forces to attack Athanaric, 
who had retreated with his section of the Visigoths 
into the wilds beyond the Danube at the time of the 
Hunnish invasion. Unable to withstand their onset, 
Athanaric offered his services to Theodosius, and was 
received into Constantinople with every mark of favor, 
llth January, 381. Fifteen days later he died, and 
was honored by the emperor with a splendid funeral, 
while his followers faithfully discharged the duty of 
guarding the Danube. 

In the two preceding years Thessaly and Macedonia 
had been swept by the barbarians. On one occasion 
the emperor himself barely escaped from their hands 
in a midnight attack which they had been induced to 
make by the sight of his blazing watchfires ; on an- 
other the united forces of the Ostrogoths and Visi- 
goths crossed the Danube with the design of pillaging 
Greece. In his efforts against the invaders Theodo- 
sius was ably seconded by his colleague Gratian, who 
despatched his Frankish officers Baudo and Arbogastes 
to drive the enemy out of Macedonia and Thessaly 
(380), and, while Theodosius lay sick at Thessalonica, 
made such terms with them as the latter emperor was 
glad to accept on his recovery. A little later, pre- 
sumably towards the middle of 381, Promotus, Theo- 
dosius’s lieutenant, inflicted a terrible defeat on a 
motley host that was attempting to cross the Danube. 
This was perhaps the decisive battle in the war; and 
we read that on October 3, 382, all the remaining 
Goths in the empire submitted to Theodosius. Many 
of them appear to have entered the Roman army as 
‘*foaderati’’; and indeed, from the very commence- 
ment of his reign, Theodosius seems to have pursued 
a consistent policy of enrolling the Gothic warriors. 
At times they accepted his gifts while sop liadee 
treachery in their hearts ; and Eunapius has preserve 
the story of how Fravitta, the leader of the faithful 

arty, slew with his own hands his dishonest colleague 

riulf at a banquet in the emperor’s own tent. 
Zosimus has charged Theodosius with burdening the 
provinces with excessive duties for the purpose of 
maintaining a host of useless barbarian officers, while 
the common soldiers were left unpaid. These bar- 
barian troops, according to the same writer, often 
treated the Roman citizens with the utmost indignity, 
and on more than one occasion provoked a retaliation 
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for which the emperor refused to see any excuse. | parts of Italy Theodosius 
They were not, however, all quartered in one place, | had his son Honorius 


THEODOSIUS. 


— to Rome, where he 
proclaimed emperor under the 


but received into the legions ; while others were sent | guardianship of Stilicho, Thence he retired to Milan, 


to Egypt. On the whole, it may be said that his 
policy of attaching the invaders to himself was the 
salvation of the empire; it was they who bore the 
brunt of the battle of the Frigidus; and the knowl- 
edge of the emperor's good faith towards the Teutonic 
auxiliaries in his service must have contributed largely 
to the defection of Kugenius’s army on the same 
occasion. 

In 383 Theodosius created his eldest son Arcadius 
Augustus. The same year saw the revolt of Maximus 
in Britain and the murder of Gratian (August 25, 383). 
For five years Theodosius consented to accept the 
usurper as his colleague; but, when Maximus, flushed 
with success, attempted a few years later to make 
himself master of Italy, which, since the sudden death 
of Valentinian I. (17th November, 375), had been 
governed under the name of his young son Valen- 
tinian IT., Theodosius advanced against the invader 
and overthrew him near Aquileia (28th July, 388). 
This victory was followed by the murder of Maximus 


conferred upon Valentinian II. all that part of the 
empire which his father had held. Theodosius is 
said to have been induced to take this campaign by 
his love for Valentinian’s sister Galla, whom he now 
married. Meanwhile there had been fresh dangers 
from the Goths. In 386 another band of the Groe- 
thingi or Ostrogoths, attempting to cross the Danube, 
was cut off by Promotus. The same general. in the 
course of the next two years, punished the barbarians 
who had deserted Theodosius at the beginning of the 
campaign against Maximus. Such signal services as 
these, though coupled with the fact that he had saved 
the emperor's life, did not prevent Promotus from 


falling a victim to the intrigues of the favorite Rufinus, | 


who is charged by Zosimus with compassing the death 
of other noble men. If we may trust the evidence of 
the last-mentioned historian, from the end of the year 
388 Theodosius resigned himself to gluttony and 
voluptuous living, from which he was only roused by 
the news that, in the Western empire, Arbogastes the 
Frank had slain the young emperor Valentinian and 
set up the grammarian Eugenius in‘his stead (15th 
May, 392). 


Into the curious history of the short-lived pagan | 
revival in the Western enipire there is no need to. 
enter here. Zosimus assures us that the tears of Galla | 


threw the whole court into confusion; but there ean 
be little doubt that to a religious, if not superstitious, 
mind like that of Theodosius it might well have 
seemed that he was fighting the battles of God, as he 
led his army of the cross against an enemy on whose 
standard shone the image of Hercules (Theodoret, v. 
24). His host consisted partly of Romans and partly 
of barbarians. Timasius was leader of the former, 


but under him was ranged the more renowned Stilicho ; | 
the latter were led by Gainas the Goth and Saul the. 


The engagement was fought near the river Shame to do an act of public penance that even private people 


Alan. 
Frigidus, some thirty-six miles distant from Aquileia. 
On the first day Theodosius’s barbarians, engaging 
with those of the hostile army, were almost destroyed, 
and the victory seemed to be with Eugenius. 


cheered by a vision of St. Philip and St. John, who, 
mounted on white steeds, promised him success. 
With the morning he received and accepted the offer 
of service on behalf of the enemy’s ambush, and once 
more advanced to the conflict. But even so, the issue 
of the day was doubtful till, if we may trust the con- 
current testimony of all the great contemporary church 
historians, a sudden gust of wind Hee back the 
enemy’s arrows on themselves. This was the turning- 

oint of the battle: Eugenius was slain by the aa 

iers; and two days later Arbogastes committed sui- 
cide (September 5-9, 394). From the northeastern 


r After a. 
night of prayer, towards cock-crow the emperor was, 


|tant from the theological. 


troduced the Deity Himself holding an argument 


where he died of dropsy (17th January, 395), leaving 
the empire to be divided between his two sons Hono- 
rius and Arcadius,—Honorius becoming emperor of 


| Rome and the West, Arcadius of Constantinople and 


the Kast. 


Important, however, as the reign of Theodosius was from 
the political point of view, it is perhaps still more impor- 
According to Sozomen, his 
parents were both orthodox Christians, according to the 
creed sanctioned by the council of Niceea. It was not, how- 
ever, till his illness at Thessalonica that the emperor re- 
ceived baptism at the hands of Bishop Ascholius, where- 
upon, says the same historian, he issued a decree (February, 
380) in favor of the faith of St. Peter and Pope Damasus 
of Rome. This was to be the true catholic faith; the ad- 
herents of other creeds were to be reckoned as heretics and 
punished. The great council of Constantinople, consisting 
of 150 orthodox and 36 Macedonian bishops, met in the fol- 
lowing year, confirmed the Nicene faith, ordered the affairs 
of the various sees, and declared the bishop of Constanti- 
nople to rank next to the bishop of Rome. The emperor 


| cannot be acquitted of the intolerance which marks edicts 


and his son Victor, after whose death Theodosius | such as that depriving apostatizing Christians of the right 


of bequest. It was not till 389 or 390 that he issued orders 
for the destruction of the great idol of Serapis at Alexan- 
dria. Other edicts of an earlier or later date forbade the 
unorthodox to hold assemblies in the towns, enjoined the 
surrender of all churches to the catholic bishops, and over- 
threw the heathen temples “throughout the whole world.” 
During the reign of Theodosius, Gregory of Nazianzus was 
made bishop of Constantinople—an appointment which he 
did not long retain. In 383 Theodosius called a new coun- 
cil for the discussion of the true faith. The orthodox, the 
Arians, the Eunomians, and the Macedonians all sent cham- 
pions to maintain their special tenets before the emperor, 
who finally decided in favor of the orthodox party. He 
seems to have suffered the Novatians to hold assemblies in 
the city. Perhaps the most remarkable incident in the life 
of Theodosius from a personal point of view is the incident 
of his submission to the reprimands of Ambrose, who dared 
to rebuke him and refuse to admit him to the Lord’s Sup- 
per till he had done public penance for suffering his Gothie 
auxiliaries to murder the townsmen of Thessalonica (390). 
Equally praiseworthy is the generous pardon that the em- 
peror, after much intercession, granted to the seditious 
people of Antioch, who, out of anger at the growing im- 
posts, had beaten down the imperial statues of their city 
(387). When the Christians in the eastern part of the em- 
pire destroyed a Jewish synagogue and a chureh belonging 
to the Valentinians, Theodosius gave orders for the offenders 
to make reparation. Such impartial conduct drew forth a 
remonstrance from Ambrose, who, where the interests of his 
creed were concerned, could forget the common principles 
of justice. In asermon preached before Theodosius he in- 
inst 
Theodosius on the subject of his remissness, and the impe- 
rial penitent yielded to the eloquent bishop. So pliant 
a disposition rendered him very dear to the saint, who 
availed himself of his influence to counteract the efforts 
of Symmachus and the Roman senate for the restoration 
of the pagan rites at the altar of victory. “I loved the 
man,” says St. Ambrose, “ who, putting off his kingly robes, 
mourned publicly in the church a sin to which the guile of 
others had exposed him,—an emperor who thought it no 


would have blushed to perform.” Theinspired vision of the 


' saint saw the deceased emperor received into heaven by his 


old colleague Gratian; while Maximus and Eugenius down 
in hell were already experiencing how grievous a sin it is 
to take up arms against lawful princes (Ambrose, De Hite 
Theod.). ed 


Theodosius was twice married—(1) to #lia Flacilla, the 
mother of Arcadius (377-408) and Hgnorius (384-423); (2) 
to Galla (d. 394), the daughter of Valentinian I, ’ 


The chief authorities for the age of Theodosius are Ammianus 
Marcellinus, Zosimus, Eunapius, and the ecclesiastical h 


istorians 
(Socrates, Sozomen, Theodoret). Much information | fie he 
gleaned from the writings of St. Ambrose, St. G ry 
The- 
va. led 


o 
zus, Isidore of Seville, and the orators Pacatus, Libanius, 
mistius. Of modern authorities Tillemont supplies an w ; 
collection of facts drily collected from all Kar hes f nbn dS fl 
contemporary sources; he is specially useful for his synoj 
Theodosian laws. Clinton's /asti are the best guide 
nology of the period. It is hardly necessary to mer 
liant account given by Gibbon, or, in later years, = 
point of Italian history by Mr. Hodgkin. a 


THEODOSIUS—THEOGNIS. 


THEODOSIUS II. (401-450) succeeded his father 
Arcadius as emperor of the East in 408. During his 
minority the empire was ruled by the preetorian pre- 
fect Anthemius and Pulcheria, who became her 
brother's guardian in 414. Under his sister's care 
the young emperor was brought up rather as a virtuoso 
than a prince. The chief events of Theodosius’s reign 
are the wars with Persia in 421 and 441, the council 
of Ephesus (451), and the invasion of the Huns under 
Attila (441-448). In 450 Theodosius was thrown from 
his horse while hunting, and received injuries from 
which he died. He married Athenais, who on being 
baptized took the name of Eudocia. It was during 
his reign that the Codex Theodosianus, or collection 
of the constitutions of the Roman emperors, was 
formed. The idea took birth as early as 425, but was 
only put into execution between 435 and 438; in the 
latter year the Code was published. 
THEODOSIUS IIL. was the last of three emperors 
whosé short reigns filled the interval between the death 
of Justinian II. and the accession of Leo the Isaurian. 
The emperor Anastasius had sent a fleet to frustrate 
the intended expedition of the Saracens from Alexan- 
dria against Constantinople. On reaching Rhodes the 
troops rose against their leader, John the Deacon, 
slew him, and, starting for Constantinople, landed at 
Adramyttium, where they made a collector of the taxes 
emperor by the title of Theodosius III. The new em- 
ror besieged Constantinople for six months before 
e took it; Anastasius resigned, and retired to a 
monastery, leaving his place to be filled by Theodosius 
IIL., who likewise resigned next year (717) in favor of 
Leo III. The closing years of Theodosius’s life were 
spent in a monastery. 
THEODOSILUS, of Tripolis, a Greek geometer and 
astronomer, three of whose works were contained in 
the collection of lesser writings named ‘0 pucxpd¢ aorpovo- 
potmevoc (sc. Téroc), or ‘O peKpd¢ aorpdvouoc.t Pappus 
of Alexandria, at the commencement of the sixth 
book of his Svvaywy7, speaks of this collection, the 
study of which is indispensable to any one who would 
master the science of astronomy (rdv aorpovouobuevov 
térov). These writings, which were highly esteemed 
in the school of Alexandria, were intermediate between 
the Hlements of Euclid and the Almagest of Ptolemy, 
for the understanding of which, indeed, they formed 
an indispensable introduction. Of the life of Theo- 
- dosius nothing is known. As to the time when he 
lived different opinions have been held, he being placed 
by some in the first century before and by others in 
the second century after the Christian era. The latter 
opinion is founded on an error of Suidas (s.v.), who 
on the one hand identifies the author of the three 
works referred to above with a skeptical philosopher 
of the same name who lived at the time of Trajan or 
later, and on the other hand distinguishes him from a 
native of Tripolis who wrote a poem on spring. It is 
now generally admitted that the subject of this article 
is the same as Theodosius the mathematician, who is 
mentioned by Strabo amongst the natives of Bithynia 
| Ratingaished for their learning, and whose sons were 
also mathematicians, the same, too, as the inventor of 

a universal sun-dial pags, Sm mpog wav KAiua) of that 
f name who is praised by Vitruvius (De Architectura, 

ix. 9). His date, therefore, could not have been later 
than the Ist century B.c.; he may, however, have lived 
in the preceding century, inasmuch as the names men- 
tioned by Strabo in the passage referred to above 

1 as far as we know, arranged chronologically, and 

Mibefcaivs immediately follows Hipparchus, who 

- made astronomical observations between 161 and 126 


A This egllection contained the following books: ““ Theodosi 
‘ hericorum -; uc Data, Led, rica, 
) ; Theodosii Tripolitee De Habitationibus et ‘Noctibus 
libri ii.; Autolyei Pitansei De Sphera Mota, et libri ii. 
atque Stellarum Inerrantium; Aristarchi Samii De 
ib + Distantiis — ae REen, 3 iclis Alexandr 

ve Agcension , ene rum by ‘ 
heea Greeca, ed. Harles, iv. p. 16. 
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B.C., and precedes Asclepiades the physician, who 
lived at Rome at the beginning of the Ist century B.c. 

The statement that he was *‘ of Tripolis’’ is made, 
not on the authority of Suidas, as has been erroneously 
said, but because he is so described in the title of his 
principal work. It is probable, therefore, that. he was 
a native of Bithynia, and resided at Tripolis, where 
he wrote his work. ‘Tripolis is generally taken to be 
the city of that name on the Phoenician coast, but it 
may have been a town of the same name in Lydia, on 
the Meander. y 


His chief work—¢aypexd, in three books—treats of the 
properties of the sphere and its sections, with the object 
of establishing the geometrical principles of spherical 
astronomy. This work, which is classical, is distinguished 
for the order and clearness of the exposition as well as for 
the rigor of its proofs, and has ever since formed the basis 
on which the subject of spherical geometry has been treated. 
It does not contain any trace of spherical trigonometry, 
which, on the other hand, was the special subject of the 
work having the same title, and included in the same col- 
lection, of Menelaus of Alexandria, who lived at the end 
of the Ist century. 

Montucla suspected that a great part of the three books 
of Theodosius must have been known before his time, and 
that he merely did with respect to this branch of geometry 
what Euclid had done with the elements, namely, he col- 
lected and incorporated in his work the different proposi- 
tions found before his time by astronomers and geometers. 
This conjecture of Montucla has been confirmed by A. Nokk 
( Ueber die Sphirik des Theodosius, Karlsruhe, 1847), by Hei- 
berg (Litterargeschichtliche Studien iiber Euklid, pp. 48 sq-, 
Leipsic, 1882), and by Hultsch, from whose researches, and 
especially owing to the publication by the last of the editio 
princeps of Autolycus, it is now quite certain that as early 
as the middle of the 4th century B.c. there existed a Greek 
text-book on Spherics which, in its essential contents, 
scarcely deviated from the three books of Theodosius. He 
must therefore be regarded as merely the editor, or at most 
the elaborator and expounder, of a doctrine which existed 
some centuries before him. 


The Spherics of Theodosius was translated into Arabie at the 
beginning of the 10th century, and from the Arabic into Latin in 
the 12th century by Plato of Tivoli (Tiburtinus). This translation 
was published in 1518 at Venice, but was found so faulty by J. 
Voegelinus that he published a new Latin version, together with 
additions from the Arabian commentators, Vienna, 1529, 4to; 
other Latin translations were published by F. Maurolycus, Mes- 
sina, 155%, fol.; by C. Clavius, Rome, 1586, 4to ; and by Barrow 
under the title, Theodosii Sphxrica, Methodo Nova Illustrata et Suc- 
cincte Demonstrata, London, 1675, 4to, The Greek text was first pub- 
lished, and with ita Latin translation, by J. Pena, Paris, 1558, 4to; 
it has been edited since by Joseph Hunt, Oxford, 1707, and by E. 
Nizze, Berlin, 1852, but these two editions are founded on that of 
Pena, There is also a German translation by Nizze, Stralsund, 
1826. Histwo editions are accompanied with valuable notes and 
an appendix containing additions from Voegelinus and others. 

The two other works of Theodosius which have come down to 
us have not as yet been published in the original. The propo- 
sitions, without demonstrations, in the work repi nuepav cai vuxtav 
(On Days and Nights), in two hooks, were given by Dasypodius, in 
Greek and Latin, in his Sphwrice# Doctrine Propositiones, Strasburg, 
1572, 8vo. A Latin version of the complete work, with ancient 
scholia and figures, was given by Joseph Auria, Rome, 1591, 4to. 
Pappus has given a pretty full commentary on the first book of 
this work of Theodosius. His work epi oixjoewv (On Habita- 
tions) also was published by Auria, Rome, 1588. It gives an ac- 
count of how, for every inhabitant of the earth from the equator 
to the pole, the starry firmament presents itself in the course of 
ayear. The propositions in it were also given by Dasypodius in 
his work mentioned above. 


THEOGNIS or MeGARA was one of the early 
Greek elegiae poets; he probably flourished about the 
middle of the 6th century B.c. We derive our knowl- 
edge of his life from the poems that bear his name. 
After the fall of Theagenes, who had made himself 
tyrant of Megara about 625, the usual struggles be- 
tween oligarchy and democracy ensued. Theognis was 
a violent partisan of the oligarchical faction ‘in -his 


native town, and wrote elegies in which he gave ex- 


pression to the emotions roused in him by the varying 
phases of the struggle. He appears on one occasion 
to have lost his property (verse 345) and been driven 
into exile: perhaps it was then that he visited 
Sicily, Euboea, and Sparta (783 sq.). In the end—if 
we may trust 1123 sq.—he returned to Megara, and 
lived, at least for a time, in amelie like prosperity. 
The date of his death is unknown. The verses hand 

down to us under the name of Theognis amount in all 
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to 1389. 
dence of the ancients to Tyrtzeus, Mimnernus, and 
Solon; modern criticism has made it probable that 
two of the longer elegies are from the hand of Evenus 
(467-496 and 667-686); other fragments are demon- 
strably later than Theognis. 
mitted that the Theognidea were put together long 
after Theognis—possibly even as late as the 4th cen- 


tury B.c.—by some compiler who wished to provide a | 


good collection of moral maxims for educational pur- 
poses. ‘T'o separate the genuine fragments of Theog- 
nis from those which were ascribed to him by the rey- 
erence of a later age is a hopeless task. 


The collection is divided into two books. The first, which ! 


is addressed to a youth called Cyrnus, or Polypzedes, opens 
with a spirited invocation of Apollo and Artemis, along 
with the Muses and the Graces (vv. 1-18); then follows a 
passage which has been much discussed in connection with 
the early history of writing, recommending Cyrnus to set a 
seal upon the author’s verses, to prevent forgers from pass- 
ing off spurious lines under his name (see Jevons, Hist. of 
Greek Lit., p. 46). With verse 27 begins a series of coun- 
sels to Cyrnus. On the whole they are remarkable neither 
for loftiness of tone nor for poetic elevation. Cyrnus is 
counselled to avoid “ the -bad”’ and frequent the society of 
“the good” men—the terms “ good” and “ bad ” being used 
to denote aristocrats and democrats, just as Kadds kdyaeds 
meant an oligarch in the later days of the Peloponnesian 
War. Sometimes the violence of party feeling leads The- 
ognis beyond all bounds, as when he prays that he may 


It is now generally ad- | 
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Not a few of them are ascribed on the evi- | “drink the black blood” of his opponents (349; ef. 387-339 


and 361). One striking feature in these elegies is the con- 
tinual refrain about the evils of poverty. ‘To avoid poy- 
erty one should even throw oneself into the vasty deep, or 
from the beetling rocks” (175-176; cf. 266 sq., 351 sq., and 
649 sq.). Elsewhere the poet reproaches Zeus with allowing 
evil men to prosper, and afflicting the good (373 sq.); he 
also complains that the punishment due to wicked men 
often falls upon their sons (731 sq.). A pleasing feature is 
the high value which is placed upon friendship; one is not 
to part with a friend lightly or upon some slight occasion 
of displeasure (323 sq.). At the same time no one knows 
better than Theognis how quickly friends fail one in adver- 
sity (299-300). Life has on the whole few charms for our 
poet: “the best thing for man is not to be born or look upon 
the rays of the swift sun; once born it is best for him to 
pass as soon as possible the gates of death, and lie with a 
great barrow of earth above him.” (425-429). The prevail- 
ingly sad tone of the elegies is occasionally broken by a con- 
vivial note. “It is shameful,” says the poet, “to be drunk 
when others are sober, or sober when others are drunk” 
(626-627) ; “among the uproarious I am very uproarious, 
but among the proper I am the properest of men” (313-314). 
The only elegy which possesses any considerable poetic 
merit in the first book is that in which Theognis predicts 
immortality for his young friend through the fame awaiting 
his own poems. The second book (1231-1389) consists of a 
number of amatory elegies addressed to some young friend 
of the author’s. In vigor and harmony of versification 
they are on the whole superior to the first book; but most 
if not all of them are probably spurious. 


Bergk, Poectz Lyrici Grexci, ii. 117-236, Leipsic, 1882. 
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{ho word theology comes from a heathen souree— 
from the Greek classics. In the Republic of 
Plato and the Metaphysics of Aristotle it 


Theword occurs, and in its etymological meaning of 
theology “discourse or doctrine concerning Deity 
classics; and Divine things’’—Adyo¢ zepi tov ee0d Kai 


rept tov eeav, Men who wrote about the 
ods and their doings, or who speculated about the 
Divine in the origination and operations of nature— 
men like Homer, Hesiod, Pherecydes, and Thales,— 
were called ecoAdyor. But there could, of course, be no 
theological science based on the popular religion of 
Greece. Theology was only to be found among the 
Greeks in the form of philosophical speculation. 
Through St. Augustine we know that Varro, ‘‘ the 
most learned of the Romans,’’ distinguished three 
kinds of theology,—the first mythical or fabulous, the 
second physical or natural, and the third civil or pop- 
ular. The mythical theology he censured as contain- 
ing many things contrary to the dignity and nature of 
immortal beings ; the natural theology he described as 
that which is true but beyond the capacity of the vul- 
gar ; the civil theology he considered to be that which 
it was good for the citizens to believe—the received 
religion of Rome. The general attitude of the Greek 
and Roman mind to religion was unfavorable to the 
cultivation of theology. Religion being dissociated in 
thought from truth could not give rise to science. 

The words theology and theologian do not occur in 
Scripture, but it was inevitable that they 
should be transplanted into Christian soil. 
OcdA0yo¢ is found, as a V.R. in the inserip- 
tion of the Apocalypse—the Revelation of John 
“the Divine,” ‘‘the theologian,’’—and almost cer- 
tainly refers to his maintaining the Divinity of the 
Logos—r7v tov Adyou eedrnta,—that the Adyor is %ed¢, 
In the 3d and 4th centuries a theologian usually 
meant one who distinguished himself in defending the 
personality and Divinity of the Logos. _It was on this 

und that Athanasius and Gregory Nazianzen were 
Tene with the distinctive appellation of *‘ theolo- 
gians.”” The term theology has not yet lost its earl 
signification of ‘‘ doctrine concerning God,” althoug 


in the 
fathers ; 


a much wider meaning is morecommon. Theology in 
its ordinary general acceptation includes, as one of its 
divisions, theology understood as the treatment of the 
problems which directly refer to the being, attributes, 
and works of God. The Introductio ad 


Theologiam, and a later form of it, the shine 
T heologia Christiana, composed by Abel- Ages; 


ard in the 12th century, first gave currency 
to an acceptation of the word inclusive of all religious 
truth or belief. Among later scholastics the com- 
mon designation for a general compendium of religious 
doctrine was Summa Theologice. Of such Summe 
among the most celebrated and characteristic are those 
of Alexander Hales, Albertus Magnus, and Thomas 
Aquinas. The medizeval mystics deemed the essence 
of theology to be the immediate intuition of God, 
who, being once in contact with the soul, reveals to it 
the truth of all the principles of faith, and gives it at 


the same time spiritual peace and happiness. This 
view led to a use of the word which was wika 
prevalent among the Reformers and their after the 
Immediate successors,—a subjective appli- aan 


cation which identified it with what was 
characteristic of the mind of a true theologian, an 
enlightened and experienced homo renatus. In this 
sense it was a living practical acquaintance with the 
revelation of grace and truth made by God to man, a 
‘habitus practicus,’’ a ‘‘sapientia eminens practica,”’ 
as it was called. With it, however, these earlier 
Protestant divines generally conjoined that objective 
application of the term which was current in later 
scholasticism, and this at length wholly displaced the 
subjective acceptation ; in other words, theology came 
to signify, not knowledge of a certain kind as inherent 
in the mind and operative in the life of the individ- 
ual, but knowledge in itself, a body of systematized 
truth, a science. Theology, thus understood, may be 
viewed, discussed, and applied in a variety of ways, 
as to give rise to certain kinds or species of the 
In the 17th century the necessity for specializatic 
this sort began, from the operation of several 

to be widely and strongly felt, and it became 
divines to indicate by the titles of their th 
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systems the point of view and mode of treatment 
adopted. An adjective added to the term ‘‘ theolo- 
gia’’ served their purpose. Of adjectives thus em- 
ployed in the 17th and early part of the 18th century, 
the following may be mentioned as either frequently 
used or of some intrinsic interest : theoretica, prac- 
tica, didactica, elenctica, polemica, irenica, pacifica, 
positiva, comparativa, dogmatica, theoretico-practica, 
didactico-elenctica, ete. 

The extension given to the signification of the term 
theology was for a very lengthened 
universally restricted to the knowledge derivable from 
the Scriptures, the systematic exhibition of revealed 
truth, the science of Christian faith and life. It is 
still thus, perhaps, that the word is most commonly 
understood. ‘Two things, however, have naturally 
suggested the employment of it in a wider manner. 

First, there was the rise and development 


Natural of a theology not based on revelation,— 
theol- - . : 
ogy. the rise and development of what is called 


natural theology. The Greeks and Romans 
could not distinguish between nature and revelation, 
reason and faith, because ignorant of revelation and 
faith in their distinctive Christian sense. In the 
patristic and scholastic ages of the church, and for 
some time after the Reformation, men were not in 
general prepared to admit that there was a knowledge 
of God and of His attributes and of his relations to 
the world which might be the object of a science dis- 
tinct from and independent of revelation. Yet the 
most learned and thoughtful even of the scholastic 
divines recognized in some measure that such was the 
ease, and could hardly, indeed, do otherwise after they 
had become acquainted with the contributions which 
Greek, Jewish, and Arabian philosophers had made 
to the defence and elaboration of the doctrine concern- 
ing God. The separation of natural and revealed 
theology was virtually the work of the scholastics. 
The Pheologia Naturalis sive Liber Creaturarum of 
the Spanish physician, Raymond de Sebonde, who 
taught theology in the university of Toulouse during 
the earlier part of the 15th century, was, perhaps, the 
first work which, proceeding on the principle that God 
has given us two books, the book of nature and the 
book of Scripture, confined itself to the interpretation 
of the former, merely indicating the mutual relations 
of natural and revealed religion. A conviction of the 
truth of the distinction which he so clearly appre- 
hended gradually spread; more and more importance 
came to be attached to it. The deists proceeded on 
it, and tried to exalt natural theology at the expense 
of all theology professedly based on revelation, by 
representing the former as the truth of which the 
latter was the perversion. The wisest of their oppo- 
- nents, and thoughtful Christian writers in ie 
the adherents of the moderate and rational theology 
of the 17th and 18th centuries—strove, on the other 
hand, to show that natural theology was presupposed 
by revelation and should carry the mind onwards to 
the acceptance of revelation. Thus natural theology 
came into reputation, notwithstanding the opposition 
of those who have denied its existence and contended 


that the reason of itself can teach us absolutely | 


_ nothing about God or our duties towards Him. The 
recognition of natural theology contributed 


} ae to awaken an interest in the various relig- 
Beeaivey. ions of the world, and thus led to the sec- 


ond circumstance referred to, namely, the 
rise of what may be called comparative theology, 
although it has hitherto been more generally desig- 
- nated the science of religions. It can be shown to 
have originated in the attempts made to_prove that 
_ the principles of natural theology were to be found in 
‘religions. In ee Steuco of Kisami’s De 

i Philosophia, published in 1540, and in Lord 
bert of Cherbury’s De Meligione Gentilium, pub- 
1 in 1663, we have two of the earliest and most 


— almost | 


‘God, 


| 
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to the present the study of religions has proceeded at 
varying rates of progress, but without interruption. 
Important results have been obtained, and especially 
this result, the ascertainment, to the satisfaction of all 
competent judges, of a right method of investigation, 
—the establishment, as the true mode of study, of the 
comparative method. As we have aright to speak of 
comparative anatomy and comparative philology, so 
have we a right to speak of comparative theology. 
The inference from the preceding remarks is obvious. 
If there be a natural theology and a comparative 
theology, it is a mistake to identify theology per se 
with Christian theology. The word Christian is, in 
this case, a real and great restriction of the significa- 
tion of the word theology, and Christian theology is 
not the only kind of theology. The proper procedure 
is to give to theology a general and comprehensive 
meaning, which can be limited and specialized, when 
requisite, by adjectives like ‘“ natural’’ or “ Chris- 
tian.”’ 

What, then, is the general signification which we 
should give tothe term? There is room 
for difference of opinion, and especially as 
to whether God or religion should be of religion 
regarded as the object of the science. Is , or ry 5 
theology the science which treats of God ? Pane ot Gee) 
or is it the science which treats of religion? The 
latter view is now, perhaps, the more current. In 
addition to intrinsic reason, the critical and skeptical 
fee of the time is in its favor. Many speak of 
theology as a science of religion because they disbe- 
lieve that there is any knowledge of God to be attained. 
Dr. Martineau, in his lecture on Jdeal Substitutes for 
rotests against this tendency, and contends that 
the older view of theology, as the doctrine or rational 
apprehension of God, ought not to be abandoned, 
seeing that the new “ science of religions,”’ 7.¢., ‘‘ the 
systematic knowledge of what men have believed and- 
felt on things sacred to them,’’ can be no proper sub- 
stitute for the old ‘‘theology.’’ We may admit, how- 
ever, that the protest is essentially true,—that a 
knowledge of man’s religious opinions, emotions, and 
actions can never supply the place of a knowledge of 
God, that, when from religion its objective basis, the 
reality and apprehensibility of God, is taken away, 
the study of it can have merely the psychological 
interest which belongs to mental disease and illusions,— 
and yet prefer the definition of theology as ‘‘ the 
science of religion’ to its definition as ‘‘ the doctrine 
of God.’’ The latter seems much too narrow. Even 
Christian dogmatics is about as much oecupied with 
man as with God. The doctrines of sin and of the 
church, for example, are not doctrines regarding God. 
Then, although the new ‘‘ science of religions ”’ is not 
a substitute for the old ‘‘ theology,”’ it is still a science 
or at least a very interesting and important branch of 
knowledge, which yet cannot be brought under the 
definition of theology approved by Dr. Martineau,— 
the definition immediately yielded by the etymology 
of the term. The science of religion is a very differ- 
ent thing from the ‘‘ science of religions.” It is far 
more comprehensive. The ‘‘ science of religions” is 
but one of the latest offshoots of the science of religion; 
the old theology is its maintrunk or stem. Theology, 
when viewed as the science of religion, has not to do 
merely with the religious consciousness and its states. 
It must aim at the complete comprehension of religion 
and, unless religion be a delusion and disease, this can 
never be attained by treating religion merely as a sub- 
jective or psychological process to which there are no 
corresponding objective realities manifested either 
through nature or revelation. We have no right to 
assume that it is thus without a real and_ rational 
foundation in fact ; on the contrary, we are bound to 
inquire whether it has external grounds and real 
objects or not, and, if it have them, what they are. 
We must endeavor to ascertain and expound its ob- 


Is theology 
the science 


attempts of the kind. From that time’ jective grounds as well as its subjective contents. 


282 


Thus _ the definition of theology as the science | between God and man, 


of religion in no way excludes what is implied 
in the definition of it as the science conversant about 
God and Divine things. 
latter definition, but does not exclude anything con- 

tained therein. 
The definition of theology as the science of religion 
has been objected to by Dr. Charles Hodge 


pectone on two grounds:? first, that the word 
mer defini. religion is ambiguous, having both an | 
tionmet. objective sense and a subjective sense, and 


that its etymology is doubtful ; and, second, 
that to define theology as the science of religion 
‘‘makes theology entirely independent of the Bible. 
For, as moral philosophy is the analysis of our moral 
nature and the conclusions to which that analysis 
leads, so theology becomes the analysis of our religious 
consciousness together with the truths which that 
analysis evolves.’’ As to the first objection, the word 
religion has, it is true, more significations than one, 
and consequently may be ambiguously used, but in point 
of fact it is not so used in the definition in question, 
in which religion is understood in its generic meaning, 
and as inclusive both of subjective and of objective 
religion. Theology has to treat of both, and if it 
treat of them aright it will not confound them. ‘‘ The 
etymology of the word religion is doubtful.’’ Very 
true. Butis no word to be employed in a definition if 
its etymology be doubtful? hat would be an ex- 
tremely hardlaw. In definition we have only to do 
with the actual meaning of terms; we have nothin 
to do with their origin or history. As to the secon 
objection, it has to be remarked that the definition 
does not make theology entirely independent of the 
Bible. It does not make Biblical theology in any 
degree independent of the Bible. It does not imply 
that the Bible is not the sole perfect standard by 
which truth and error, health and disease, are to be 
separated in the religious consciousness of individuals 
and the religious history of the race. It only implies 
that all religious phenomena whatever are to be studied 
by the theologian, just as moral philosophy cannot 
leave any moral phenomena unstudied. Moral phi- 
losophy, in treating of vice as well as of virtue, does 
not thereby equalize vice and virtue ; and no more 
does comparative theology, when it treats both of 
Christianity and heathendom, assume that the former 
has no superiority over the latter. It is merely a part 
of the task of moral philosophy to analyze the moral 
consciousness ; it is an faiealia essential part thereof 
to inquire into the foundation of rectitude, and to 
determine objective moral distinctions and relations. 
In like manner theology has much more to do than 
merely to analyze the religious consciousness; it has 
also to treat of the grounds and objects of religion. 
If some reduce it to a mere analysis of the religious 
consciousness, and overlook or deny that there is an 
objective religious revelation in nature and Scripture 
as well as a religious susceptibility in the mind of man, 
this is no logical consequence of the statement that 
theology is the science of religion. There needs, per- 
haps, no other proof that the definition to which Dr. 
Hodge objects is of some use than to consider for a 
moment his own definition. ‘‘ Theology is the science 
concerned with the facts and the principles of the 
Bible.”’ Is theology, then, not concerned with the facts 
and Se meagpe of the physical world, the human mind, 
and history, so far as these are disclosures of God’s 
nature and ways? How can theology start from the 
Bible when it needs to be proved that there is a reyela- 
tion from God in the Bible? And how can this be 
roved unless it is known from other sources than the 
ible that there is a God? If there be such sources, 
theology must have to do with them ; it can have no 
right to neglect anything by which God may be known 
or by which light may be thrown on the relations 


1 Systematic Theology, vol. i. pp. 20-21. 
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Tt isa service to theology so 
to define it as to leave no room for asserting that it is 
only conversant with the Bible. 
Theology, then, is the science of religion. What 
does this definition imply as to the relation 
of theology to religion? It implies, first, Relation of 
: . theology to 
that theology presupposes and is preceded 
by religion. This is but an instance of the 


' general truth that experience must precede science, 


and that science must be founded on experience. The 
implicit use of principles is always prior to their 
explicit development. Speech is a great deal older 
than grammar; men reasoned long before Aristotle 
taught them how they reasoned; and just as there 
must be speech before grammar, and reasoning before 
logic, so must there be religion before theology. Sec- 
ondly, that theology is the science of religion implies 
that theology must not only succeed religion, but 
must evolve out of it a system of truth entitled to be 
called a science. Science is knowledge in its complet- 
est, highest, and purest form. Theology, therefore, 
by claiming to be the science of religion, professes to 
be the exhibition of religious facts and principles in 
their most general and precise shape, in their internal 
relationship to one another, in their organic unity 
and systematic independence. The principles of 
causality and of unity inthe human mind impel it to 
seek law and order, explanation and connection, as 
regards the phenomena of religion no less than any 
other species of phenomena; they impel it, in other 
words, to perfect its knowledge of these phenomena, 
and can allow it no rest natal it has attained to the 
system and science of them. Theology is the scientific 
system of them, and as such is a necessity tothe 
thoughtful religious mind. It is no accident that in 
every age and nation thoughtful men have reflected 
on their religious convictions, and sought to trace them 
to their grounds, and to harmonize and systematize 
them, or that the Christian church has anxiously 
studied and debated for centuries problems concerning 
God, Christ, sin, salvation, ete.,—no accident but the 
necessary consequence of those fixed laws of human 
nature by which man ever seeks, once that his intel- 
lect has been truly awakened, to define and complete 
his knowledge. Conscious that his religious experience, 
however vivid, involves much which requires to be 
cleared up; perceiving that the religious history of 
his race presents many apparently contradictory facts, 
many perplexing problems; aware that the Bible is 
no more a system of theology than nature is a system 
of mechanics or chemistry,—man cannot, asa rational 
being, do otherwise than endeavor by the investiga- 
tion of the whole phenomena of the case to verify, 
analyze, combine, and co-ordinate his notions as to 
spiritual things, so as to work them up into a com- 
prehensive, consistent, firmly established, adequately 
certified, naturally organized whole, a scientific 
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not ‘‘ above reason ’’ in any special sense which with- ! without violation of the laws of its own constitution. 


draws it from the cognizance of reason. | Reason has its limits in its own laws. 


an eee The truths of all science are the discov- | 
share eries but not the creations of science, 
reason. and they have been discovered because 


they existed, because they are the equiva- 
lents of a reality which is independent of science. 
In regard alike to mathematical, physical, mental, 
and religious truth, reason has only power to seek it, 
and to find or to miss it ; it has no power to make it or 
right over it, but must accept it as something pre- 
sented or given to it, and to which it is bound to do 
homage and yield submission. 
is above reason, and revealed to reason. In this sense 
reason stands to religious truth in the same relation as 
to physical truth, and to Christian truth in the same 
relation as to the truth in natural religion. Reason 
is simply the instrument or faculty of apprehend- 
ing the truth manifested or revealed to it, and it 
can in no case apprehend truth without the aid of the 
appropriate manifestation or revelation. Unless Christ 
had lived and taught, reason could never have known 
His character and doctrine; but no more could it 
have known Dante and his Divina Commedia, Shake- 
speare and his creations, Napoleon and his achieve- 
ments, unless these men had appeared in the world 
and accomplished in it their work. Without Christ 
the truth in Christ could not be known, but, Christ 


being given, that truth comes under the cognizance | 


of reason, ceases to be in any special sense above 
reason and affords to reason material for science. By 
truths above reason are sometimes meant truths 
which cannot be fully apprehended by reason. Such 
truths, are, however, in no way peculiar to religion. 


and ssience are bounded by nescience and mystery. 
Truths of special revelation are sometimes represented — 
as above reason in the sense that reason can have no 
other evidence for them than that of testimony and 
external authority. But what truths of Scripture 
have thus been revealed to reveal nothing, and are 


thus devoid of intrinsic light, of natural affinity to | 


reason, of self-evidencing power? If there be any 
such, it must be eAmictod Rind they cannot in them- 
selves fall within the province of science, although 
the testimony and assent to them may. Where 
reason stops science must end. (2) Reason in its in- 

vestigation of religion must be completely 


= free, 7.¢., subject, to no other laws than 
te. those which are inherent in its own con- 


} stitution. In regard to most sciences there 
is no need to insist that the method of science is one 


in which reason is free, because all who occupy them- 


: 


selves with these sciences acknowledge it. But in 
regard to theology it is otherwise. All who call them- 
selves theologians are by no means disposed to admit 
-that reason, in its search for religious truth and in its 
efforts to construct theological science, must be abso- 
lutely free; on the contrary, many of them hold that 
the church or the Bible, tradition or the common 
sense of humanity, must be allowed to have a co- 
ordinate or even superior jurisdiction. The proposi- 
tion laid down implies that, if any view of this 
kind be true, theology is essentially different from 
science, and it is vain to speak of scientific method in 
theology. It implies that all claims to religious au- 

must be based on and conformed to reason, 


thorit: 
and that all the deliverances of every professedly 


religious authority must be submitted without reserve 
or restriction to the reason of the theologian before he 


can make a scientific use of them. This leads us to 
another proposition. (3) The only ascertain-— 


able limits of reason in the investigation of 
religious truth, as of other truth, are those 
which are inherent in its own constitution ; 
and in the search of religious truth, as of 
er truth, reason ought to go as far as it can go 


In this sense all truth | 


It is the busi- 
ness of psychology and logic to discover what these 
laws are. When they are known the powers of 
reason are known, because reason can never claim to 
be irrational. It is useless, however, to attempt 
to mark off the external or objective boundaries 
of rational research. Human inquiry has no doubt, 
external boundaries beyond which it will never 


pass, but all apparent boundaries of this kind recede 


as they are approached. There is even absurdity, 
self-contradiction, in the very attempt to draw any 
line separating the knowable from the unknowable, 
To know it one must have already done what we 
affirm to be impossible,—known the unknowable. 
We cannot draw a boundary unless we see over it. 
Reason cannot investigate too deeply any matter what- 
ever, cannot possibly go too far, so long as it re- 
mains reason. Its own laws, the laws of evidence 
and of inference, are the only discoverable expression 
of its lawgiver’s ‘‘ thus far.’? When it violates any 
of these laws it has gone too far, but only then, and 
then simply because it has ceased to be rational. As 
long as it conforms to them the farther it goes the 
better. All this holds good not less in regard to re- 
ligion than to any other object of investigation, and is 
an essential condition of the possibility of 


religious science. (4) In the study of relig- 4,,R@8son 
ion, as in every other department of study, evidence. 


reason should admit nothing as true with- 

out sufficient evidence, while rejecting nothing suffi- 
ciently proved by evidence of any kind although it 
cannot - proved by evidence of another kind, or 


, n no yn. although it may be imperfectly understood or have 
In all regions and directions reason finds that its 
range of vision is limited, and that its knowledge 


unsolved difficulties connected with it. Theology is 
sometimes said to be a doctrine or science of belief or 
faith (a ‘‘Glaubenslehre’’). Not a few, however, of 
those who say so regard belief or faith as essentially 
inclusive of reason, in the form of an immediate ap- 
prehension of primary truth or self-evident fact; in 
which ease theology is only a Glaubenslehre in common 
with other sciences, and belief or faith is in no special 
mode or measure its foundation. But, whenever by 
belief or faith is meant mere belief or faith, a belief or 
faith independent of and unconformed to reason. the 
apprehension and appreciation of truth,—to affirm 
that theology is based on such belief or faith is to 
represent it as so unlike every other science that it 
clearly cannot be a science at all. For all belief or 
faith we are bound to have real evidence, and enough 
of it. But we have no right to reject any real evi- 
dence because there is not more or because there is not 
evidence of some other kind,—no right to neglect to 
follow any light there is because it may be dim, and 
much around it may be dark,— no more right to re- 
fuse to accept any well-established conclusion as to 
God and religion because there is great uncertainty as 


to the essence of religion, and because God in His ab- ° 


soluteness and infinity immeasurably transcends our 
highest thoughts, than we have to ignore or contest 
the conclusions of physical science because we cannot 
tell what matter is, and because we find that every 
hypothesis as to its nature brings with it many doubts 


and difficulties. 


The foregoing conditions are perhaps the most 
general and fundamental of those to which 


reason must conform if it would originate a te 
and follow a scientific method in theology. truth. 


uestion which demands an ; 
hence are the data to be derived on which 


The next 
answer is, 


reason must operate in religious apprehension and 
theological investigation? What are the sources of 


religious truth? ason has not the truth in itself, 
but in order to possess it must find it. As the eye has 
not physical light within itself, but merely so corre- 
sponds to it as to apprehend it, not otherwise is it 
with reason and intellectual light. By sources of re- 
ligious truth ean only be meant the media through 


. 
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which God manifests Himself,—the ways by which He 
makes Himself known; and the physical world, finite 
minds, human history, Scripture, and the test’émonium 
Spiritus Sancti may all be maintained to be such 
sources. The atheist and the agnostic will not allow 
that there are any sources of religious truth ; the deist 
and the rationalist will only admit the claims of gen- 
eral revelation, the exclusive Biblicist only of Scripture ; 
and the mystic will trust chiefly to special spiritual | 
illumination; while the theologian of broader view 
will hold that all the ways indicated are sources, see- 
ing that in and through them all knowledge and ex- | 
perience as to God and religion may be acquired, and 
must contend that in the study of theology none of 
them is to be ignored or excluded, underestimated or 
overestimated, but all are to be duly considered, and 
the information supplied by each to be taken in con- 
nection with that supplied by the rest. The sources 
are distinct, but not isolated. The light from each 
combines and harmonizes with the light from all the 
others. The revelation of God in nature is presupposed 
by-that in Scripture, and Seripture contributes to 
unveil the spiritual significance of nature. Without 
the light which the human mind supplies there can 


be no illumination from any other source, and vet all 
the light of the human mind is gained in connection 
with the light from external sources. History gradu- 
ally evolves the significance of nature, mind, and 
Scripture, yet cannot be understood if dissevered from 
the creation in which it is placed, from the mind of 
man in the principles and faculties of which it is 
rooted, or from Scripture as the record of the develop- 
ment of a plan of redemption which gives unity and 
meaning to the whole historical movement. However 
deep and fulla source of religious truth the Bible 


may be, itis neither independent of other sources nor 
a substitute for them ; on the contrary, while casting 
light on them all it likewise receives light from them 
all. The living apprehension of spiritual realities pre- 
supposes a discernment which the Divine Spirit alone 
can give; yet that Spirit, according to the testimony 
of Scripture, speaks not of Himself, but only in con- 
formity with what has already been uttered by the 
Father and the Son. It would obviously neither be 
consistent with the scope nor possible within the limits 
of an article like the present to determine the distine- 
tive features, natural spheres, and various relation- 
ships of the media of revelation or sources of religious 
truth, but a sufficiently thorough investigation having 
this aim may safely be pronounced to be one of the 

chief desiderata of theological science. 
The process of theological method itself has next to 
be considered. Its first step is the ascer- 


frocess of tainment of the relevant facts. But these 
method. are all the facts of nature and history, all 


the truths of Scripture, and all the phases 
of religion. The various departments of theology are 
based on and inclusive of various orders of these facts, 
and each order of facts must be ascertained and dealt 


with in appropriate special ways. Thus 
ne facts the relevant data of natural theology are 
theology; all the works of God in nature and provi- 


dence, all the phenomena and laws of 
matter, mind, and history,—and these can only be 
thoroughly ascertained by the special sciences. The 


surest and most adequate knowledge of them is 
knowledge in the form called scientific, and therefore 
in this form the theologian must seek to know them. 
The sciences which deal with nature, mind, and his- 
tory hold the same position towards natural theology 
which the disciplines that treat of the composition, 
genuineness, authenticity, text, development, ete., of 
the Scriptures do towards Biblical theology. They 
inform us, as it were, what is the true text and literal 
interpretation of the book of creation. Their conclu- 
sions are the premisses, or at least the data, of the 
scientific natural theologian. All reasonings of his 
which disregard these data are ipso fucto condemned. 


THEOLOGY. 


A conflict between the results of these sciences and the 
findings of natural theology is inconceivable. It would 
be a conflict between the data and conclusions of 
natural theology, and su equivalent for natural theol- 
ogy toself-contradiction. Then, thedata of 

ty ye . of Biblical 
Biblical theology are all the words contained “theology: 
in the Bible viewed in their appropriate 


| positions and historical connections, and what these are 


and signify can only be ascertained by the processes of 
historical criticism and of hermeneuties. Biblical the- 
ology is the delineation of a section of the history of 
religious ideas,—that section of which the traces and 
records remain in the Bible. But the Bible compre- 
hends many strata of writing, deposited at different 
times, and collocated and connected in various ways, and 
the history of its composition, the age and succession 
of its parts, must be ascertained before we can exhibit 
the history of its contents, the course of the evolu- 
tion of its ideas. If the theories of recent critics as 
to the formation and relationship of the component 
portions of the Old Testament be true, the view taken 
of the development of Old Testament theology must 
be very different from that formed on the supposition 
that the traditional theory is correct. And which 
theory is correct is a question of fact which can only 
be decided by dispassionate and thorough critico-his- 
torical investigation. So false readings must be dis- 
tinguished from true, erroneous translations from 
correct, and appropriate from inappropriate interpre- 
tations, which presupposes an adequate measure of 
linguistic, grammatical, and exegetical knowledge and 
skill. The religion of the Bible, however, is but one 
of a multitude of religions which have left traces of 
themselves in documents, monuments, rites, creeds, 
customs, institutions, individual lives, social changes, 
etce.; and there is a theological discipline—compara- 
tive theology—which undertakes to disclose 


the spirit, delineate the character, trace of 
the development, and exhibit the relations theology. 


of all religions with the utmost attainable 
exactitude. Obviously the mass of data which this 
science has to collect, sift, and interpret is enormous. 
They can only be brought to light and set in their 
natural relationships by the labors of hosts of special- 
ists of all kinds. ‘That hypotheses in this domain will 
for long arise and vanish with disappointing rapidity 
is only what is to be expected from its vast extent, 
the amount of its buried wealth, the gradual and 
fragmentary way in which its contents must be disin- 
terred, the losses and changes which have occurred in 
the course of time, and the constant suggestion of 
fresh interpretations of ancient texts and new solutions 
of old problems which must come from unceasing 
discovery. Some theological disciplines, it must also 
be observed, presuppose others, and have consequently 
among their data the conclusions of those other dis- 
ciplines. All doctrine, for example, founded on special 
revelation presupposes doctrine founded on general 
revelation; all Christian theology must imply and 
incorporate natural theology. hristian dogmatics 
has to make use of the results of natural theology, 
Biblical theology, and comparative theology, and to 
raise them to a higher stage by a comprehensive synthe- 
sis which connects them with the person and work of 
Christ, as of Him in whom all spiritual truth is com- 
prehended and all spiritual wants supplied. The 
conception of it prevalent until lately, as a system 
formed of generalizations and inferences from texts 
of Scripture, answers properly to no 9 eo science, 
but much more nearly to Biblical theology than to 
Christian dogmatics. 

When religious data have been ascertained, the ma- 
terials of theological science have been 
obtained, but the scientific edifice itself App 
has still to be constructed. The general guajine with 
truths involved in particular disclosures een 
have to be evolved; the laws of the dew 
velopment of phenomena have to 
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ments have to be reached by analysis and comprehen- 
sive views by synthesis; laws and facts, fundamental 


and derivative principles, have to be exhibited in their | 
This can only be done | 
aright by right methods, and only by a variety of | 


natural organic connection. 


methods. No one-sided process can be appropriate 
or sufficient. ‘The method must conform to the nature 
of the matter dealt with and to the end that has to be 


attained. Theology includes a variety of sciences or | 


disciplines, and these differ so greatly in character 
that they plainly cannot be studied aright if studied 
precisely in the same way. 
allied to criticism, others to history, and others again 
to philosophy. In some deduction can manifestly 


have little place, while in others there is no obvious | 


reason why it should not be largely used. There is 
no kind of science which, with its special processes, 
may not be called on to contribute to some department 
of theology. There must be, therefore, in theology 
need and scope for a great variety of applications of 
method. 
It is easy, however, to exaggerate the importance 
of aequaintance with the formal rules of 
Practical in- method laid down by logicians. The the- 
vestigation . % 
essential, ory of method must be preceded by practice 
—true theory by successful practice ; and 
the ablest practitioners are always only to a small 
extent guided in their practice by conscious reference 
to the rules of a prescribed by logicians. In 
theology, as in all other departments of science, a 
man can only become an investigator by investigating. 
And whether he will become, through the practice 
of investigation, a successful investigator or not will 
depend far more on his general intellectual character, 
his ingenuity, originality, tact, and sensibility, his 
familiarity with the relevant facts and with the re- 
searches which are really bringing new truths in his 
department to light, his perseverance and diligence, 
than on his knowledge of what the theorists on method 
have taught as to its nature and requirements. Yet, 
of course, such instruction as logical theory can give 
is not to be despised, but to be received and acted on 
with all due appreciation. 
When the data of the theologian are before him as 
particular facts. it is obvious that he must 


rey te so enumerate and classify, so analyze and 
largely in- generalize, so correlate and combine them, 
ductive. 


as to elicit from them the principles which 
they imply, before either his procedure or 
results can be properly characterized as scientific. _ In 
other words, a method which starts from particulars 
must, in order to be scientific, be largely inductive. 
But in theology, as in all other departments of knowl- 
edge, the only induction which is of any value is more 
than any mere summation or combination of facts. 
This is not the place for a discussion of the nature of 
a true induction; but on any view it must hold good 


- that to understand aright what induction in theology 


is we must know what is implied in all that is compre- 
hended in it,—the ascertainment and collocation of 
facts, the discrimination of their characteristics, the 
classification of them, the analysis of what is complex, 
the synthesis of what is partial, the tracing of uniform 
relations, the inferential act, ete. Much which would 
not be without interest or use, or even some degree of 
novelty, might be said on all these points. Numerous 
as have been treatises on theology, there has not as 
yet appeared a single earnest attempt to expound the 
nature of method in theology; even the many works 
professedly dealing not only with the encyclopsdia 
but with the methodology have, in reality, quite ig- 
nored theological method proper. The present writer 
ean only here note the desideratum; to supply it 
would require a special and lengthened discussion. 
The so- 


ed methods of induction—the methods of 
nt, of difference, and of concomitant variations 


Some of them are more | 


|estimated by the number of his instances. 


as applicable in theology as in physical or men- | stance do not enter. The 1 
They are not, properly speaking, pro-| cesses of method implied in the complete comprehen- 
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cesses of induction; they are merely rules for testing 
inductions. Their value, of course, is not thereby 
lessened. 

, : & 

The theologian, not less than the physicist, must be 
on his guard against fancying that the va- , 
idisie a ET apt yam Pati re Number of 
idity or certainty of his inductions is to be data re- 
quired va- 

ries with 

nature of 
the ques- 
tions con- 
sidered. 


Many who have undertaken to prove the 
Divine existence by the cosmological and 
teleological arguments have made the 
fatal mistake of supposing that all 
that was needed was an accumulation of what they 
deemed examples or illustrations of Divine wis- 
dom. They have overlooked that what is, above all, 
necessary is to show the truth of the principles of 
causality and finality, and the legitimacy of those 
applications of them, which are involved in the cosmo- 
logical and teleological arguments. They have spent 
their strength on what is easy, superficial, and i 
sive, and had none left to deal with what is difficult, 
deep, and of vital moment. They have failed to 
a that the essential question at issue is not, 
What or how many appearances of order and of adap- 
tation may be traced in the various provinces of nature ? 
but, Do such appearances in any case warrant an infer- 
ence to a supernatural intelligence and purpose? In 
like manner many dogmatic theologians have seemed 
to think that in order to establish a doctrine it was 
enough to cite a number of texts in its favor. Often 
their doctrines would be more easily believed if their 
texts were fewer. Often in the Westminster Confes- 
sion, for example, where the doctrine causes no diffi- 
culty, the texts cited in connection therewith are quite 
inadmissible as proofs. Induction requires the strictest. 
regard to relevancy. Whether the dake for the proof 
of general truths in theology must be many or may be 
few will largely depend, as in physical and mental 
science, on the nature of the truths. When Newton 
had made out that the law of gravitation explained a 
single fact, applied to the moon, no person who fully 
comprehended his demonstration could seriously doubt. 
either of the certainty or of the universality of the law. 
It was a case of a vast intellectual conquest achieved 
by one decisive victory. What remained was merely 
to take possession of what had been won, and to ex- 
plain certain apparent anomalies. On the other hand, 
when Mr. Darwin published his Origin of Species, he 
had already accumulated, with amazing industry and 
ingenuity, and through the uninterrupted investiga- 
tions of many years, a multitude of observations and 
considerations in support of the general propositions. 
therein enunciated as laws of biological evolution. Of 
similar observations and considerations there has since: 
been an enormous increase. Yet the so-called Dar- 
winian laws are still under discussion. Why has their 
proof or disproof been so different a process from that. . 


of the establishment of the law of gravitation? Largely 


because they are in themselves so different in nature. 

Laws of evolution can only be reached through the 
minute investigation of a far greater number of changes. 
and appearances than laws of persistence. The dis- 
covery of truths of becoming may not be a more diffi- 

cult but it is certainly a more delicate and complex 
process than the discovery of truths of being. Now 
this distinction not only emerges in theology but per- 
vades it. In some departments of theology the laws to- 
be discovered are laws of evolution, while in others 
they are laws of existence. Hence the method to be. 
followed in the former must be predominantly chrono- 
logical and genetic, in the latter predominantly analytic 
and synthetic. For example, in Biblical theology and 
comparative theology the inductive process must be of 

the kind appropriate in historical investigation, whereas. 
in natural theology and Christian dogmatics it must be 
of the kind appropriate in systematic investigations. 
into which considerations of time, place, and cireum- 
The faculties of mind and pro- 
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sion of religion as a concrete manifestation of spirit are | science, and especially of a psychological, social, or 


those which are of prime moment in the historical dis- 
ciplines of theology ; the faculties of mind and pro- 
cesses of method involved in the clear apprehension of 


the truths and laws of religion in its abstract or essen- | 


tial nature are those chiefly requisite in the theoretical 


disciplines of theology ; and, speaking generally, com- ) 
plete comprehension of the concrete presupposes a/v ifie ir 
‘ligion. To the historical method we owe, not only the 


more minute and exhaustive acquaintance with partic- 
ulars than does a clear apprehension of the abstract. 


To determine with scientific precision and thorough- | 
ness, for example, what were the stages of the devel- | 


opment of doctrine in the Bible, or even to trace with 
such accuracy and completeness as the data supplied by 
the Bible and auxiliary sources permit the growth of 
single important ideas, as, e.g., election, holiness, 


atonement, and kingdom of God, demands laborious | 


critical investigation and comprehensive and minute 
historical knowledge. Given, on the other hand, the 
Christian ideas of God and of man, and the fundamental 
relation between God and man cannot be otherwise 
conceived by enlightened reason and conscience than 
as one of salvation through faith and not by works. 


True, as all physical nature obeys the law of gravita- 


tion, so all Scripture and spiritual experience testify 
to the power of the principle of faith; but then, also, 
as the decisive proof of the former lies in the thorough 
elucidation of any phenomenon which exemplifies it, 
not in the collection of numerous illustrative phe- 
nomena, so the decisive proof of the latter lies in an 
adequate analysis of any portion or form of the life of 
enuine faith, not in the accumulation of examples of 

aith drawn from the Scriptures or other records. 
The two methods of induction to which reference has 
just been made—the historical and the 


a, thetical—are to be carefully distinguished 
inductions, but not absolutely separated, and still less 


P exhibited as antagonistic. Both have 
specific and appropriate functions; neither is exclu- 
sively legitimate or can alone accomplish the work of 
science. The historical method by itself can only yield 
history. It has done all that can in any circumstances 
be reasonably expected from it when it has enabled us 
accurately to realize the course of the history studied, 
or, in other words, when it has given us a correct re- 
flection of the history. If, not content therewith, we 
would further ascertain the nature and laws of the 
factors which formed the history we must supplement 
the historical with the thetieal method. The casio 
method leads only to history, and in no form or prov- 
ince is history science. Science even of history, or of 
any department of history, cannot be reached simply 
by the historical method, but further requires recourse 
to the processes of positive science. Comparative 
theology, Biblical theology, and the history of Chris- 
tian doctrines are most valuable theological disciplines, 
but, inasmuch as their methods are purely historical, 
their results are also purely historical, and they are 
not, rigidly speaking, sciences, but only sections of the 
history of religion. The tendency to substitute history 
for science, and the historical method for the scientific 


''They are theories inclusive of many theorems. 


purpose, the illustration of the nature of 


religious science, can be expected to advance the 
science. In the sphere of religion, as in every other 
sphere, to confound history with science is to eliminate 
and destroy science; but in no sphere is knowledge of 
history more a condition of the attainment of science, 
and historical research, properly conducted, more ser- 
viceable to scientific investigation, than in that of re- 


historical disciplines of theology, but also in a consid- 
erable measure the recent progress of its positive or 
theoretical disciplines. It can never, however, be, as 
some fanatical disciples of the historical school would 
have us to suppose, the method of these last. 

The inductions of theology, even in its systematic or 
non-historical departments, often require to 


be very careful and comprehensive in order Complex 
to be conclusive. Theories or doctrines like staan 
the Christian dogmas of the Trinity, incar- compre- 
nation, and atonement were only arrived at penaixe 
through the labors and controversies of tions. 


many generations of theologians. It could 

not be otherwise. These dogmas, simple as they may 

seem to a superficial glance and untrained eye, are 

in reality very complex organisms of thought, only 

capable of being formed by a long process of a 
ley 

comprehend a number of directly constitutive proposi- 


_tions and a still greater number of propositions subor- 


dinate and subsidiary to these. Every proposition 
which they involve should be the expression of real 
and relevant facts. As wholes they ought to combine 
a multitude of particulars of different kinds, and even 
of kinds the harmony of which is far from obvious and 
needs confirmation. Whoever intelligently accepts 
any one of these dogmas must, by necessary implication, 
reject a host of hypotheses regarding its subject, as either 
inadequate or positively erroneous. Inasmuch as they 
are not consistent with or are contrary to the dogma, 
he is logically bound to repudiate them, and yet he is 
only logically entitled to do so if his proof of the dogma 
have been so comprehensive and complete as to include 
their separate and collective refutation. The estab- 
lishment of the whole truth is only possible through 
the disproof of all the opposing errors. How the in- 
ductive method is applied in theology, however, will 
be better understood by the examination of a particu- 
lar exemplification of it than by a general description ; 
and, perhaps, as regards at least form, a more careful 
or elaborate exemplification could hardly be pointed 
out than that exhibited in Dr. Crawford's treatise on 
the atonement. An examination of it will show how 
very complex in reality may bea doctrine which is very 
simple in appearance, and how comprehensive, there- 
fore, must be the inductive procedure necessary to 
establish it and to warrant the rejection of the hy- 
otheses which must seem to one who accepts it to err 
os excess or defect or to be absolutely false. 
The inductions of theology, like those of other 
sciences, are seldom or never mere or pure The de- 


inductions. They would be useless if they endive 
were. The examples of pure induction element 
given in treatises on logic may serve their pensable. 
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often largely so used by those who are quite uncon- 
scious of ae any use of them, and who have no 
suspicion that the course and character of their rea- 
sonings are modified by them. 
cretly introduce a great amount of hypothesis and 
deduction into reasonings imagined to be exclusively 
inductive. 
rectly and explicitly introduced. 
catholic doctrine, or indeed of any doctrine, of the 
atonement, for example, cannot be proved purely by 
induction. It is necessary to start with some assump- 
tion as to the authority of the Scriptures, or at least 


as to the authority of those whose teaching is con- | 


tained in the Scriptures. That assumption itself 
should, it is true, be proved by a process of apolo- 

etical and critical reasoning which is in the main 
inductive. 
doctrine of atonement, be proved by a purely or 
exclusively inductive process, ¢.e., without some co- 
operation or participation of deduction; and, once 
proved, it becomes a principle of which a deductive 
use is made. Every particular statement of Scripture 
is read and interpreted in the light of it. So far as 
this is the case, deduction underlies all the inductions 
of doctrine based on the statements of Scripture. Of 
course, the dogmatic theologian, in so far as he founds 
on Scripture, is bound not to presuppose more than 
he is prepared to prove as a Christian apologist or 
Biblical critic and interpreter. The assumptions made 
in systematic theology ought to be the firmly ascertained 
results of its subsidiary sciences. And the less assumed 
the better, as the relevancy of the reasoning employed 
will be so much the more widely acknowledged. 
Every additional assumption diminishes the number 
of persons who will grant the principles on which the 
argumentation proceeds. When, for instance, a doc- 
trine like plenary inspiration is assumed as the basis 
of an argument for the atonement, the number of per- 
sons who can be benefited by the argument must be 
few. Those who will grant plenary inspiration are not 
likely to require to be convinced of the truth of the 


ordinary doctrine of the atonement ; they are almost. 


certain to be already convinced. On the other hand, 
aman may have loose or vague views of inspiration, 
and yet it may be possible to satisfy him that the doc- 
trine of the atonement is well founded. The proof of 
the doctrine of the atonement may receive support and 
confirmation from the proof of the doctrine of plenary 
inspiration, but ought not to be made dependent on it. 
cientific method has not only to ascertain the facts 
and data of science, and to discover its laws, 

eepemnatl- but also to distribute and co-ordinate its 
r contents. And this last is likewise an im- 
portant function. Science issystem. To exclude sys- 
tem from science is to suppress and destroy science. 
The spirit of system is in itself nothing more than the 
spirit of order and unity. Without unity and order— 
at is, without system—there is no science; instead 
of it there can be only confused ideas, isolated opinions. 
It is absurd to condemn either system or the spirit of 
system in theology or any other science. ‘T'o system- 
atize is an intellectual necessity ; to systematize aright 
is a happy achievement and an immense boon; it is 
merely systematizing erroneously which is evil. The- 
ology, by professing to be a science. pledges itself to 
ooo in a scientific manner. By claiming to be 
e science of religion it undertakes to exhibit the 
truths of religion in their proper relationship to one 
another, in their organic unity and essential interde- 
ce. Thus to proceed is necessary to it, not only 


as a consequence, but also as a means of the develop- 


ment of its constituent dogmas, for no doctrine can be 
truly and full 


y evolved in isolation, but only in con- 


nection with kindred doctrines and through the gen- 


growth of the science or system to which it belongs. 
crease of insight into any one truth brings with it 
er views of all contiguous and related truths, and 
collective light thus gained illumines each particu- 


Detinitions often se- | 


Further, — of deduction are di- | 
The truth of the) 


It cannot, however, any more than the) 
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| lar to which it extends. To apprehend more distinctly 
the relations between either facts or theories is to under- 
stand better the facts or theories themselves. ‘T’o com- 
prehend any single doctrine aright we must study, not 
/merely its special data, but those of allied doctrines, 
trace its connections with those doctrines, and view 
both it and them as parts of an organic and harmoni- 
ous whole. Hence the endeavor to systematize the 
contents of science should not merely follow the forma- 
tion of its separate doctrines, but likewise accompany 
and participate in the process of their formation. 
Wisely conducted systematization is entitled to be 
deemed an aid to discovery. It reveals where explo- 


ration is needed, and indicates the directions in which 


research will be successful. It is the highest form and 
effort of synthetic thought, and synthesis is a not less 
necessary and fruitful operation in scientific method 
than analysis. 

Unfortunately it cannot be denied that there has 
been a vast amount of erroneous system- 
atizing in theology, and that it has done a 
vast amount of harm. Doubtless much of 
the aversion felt and expressed to system in theology 
is to be traced to the imperfect, artificial, false char- 
acter of many theological systems. Instead of exhib- 
iting religious truths in their real significance and 
interdependence, theological systems have often dis- 
guised and disfigured, cramped and contorted these 
truths, oreven ignored and rejected them. How, then, 
is a true and appropriate system to be distinguished 
from one which is false and imperfect? In various 
respects, which can here be merely mentioned. 

: hus, — a true system . ewer and = artificial. 
n equivalent terms, it is directly derive ; 
ftenithe character of the matter of which Es uietee 
it treats, and not arbitrarily imposed on theological 
that matter from without. Every system ATELOM 
of thought, whether true or false, must, of course, be 
the product of intellect, but no true system is a mere 
invention of intellect. a mere subjective creation inter- 
posed between the mind and things; it is, on the con- 
trary, a representation of the real natures and relations 
of things. The human intellect can only construct a 
true system by finding in and among facts the connec- 
tions and harmonies which are actually there. But to 
do this may require more labor than is agreeable, or 
may contravene some cherished prejudice, or may not 
be recognized to be the sole legitimate procedure, and 
so it may devise, instead, a formula or scheme of 
thought suggested by some idea drawn from an ex- 
traneous source, force that scheme or formula upon 
things to which it is inappropriate, and so construct a 
system which is artificial and erroneous. Most sciences 
have suffered from artificial systematization of this 
kind, but probably none nearly so much as theology. 
Metaphysical philosophy has always sought to, shape 
and modify religious and even distinctively Scriptural 


Abuse of 
system. 


truths according to its own ideas, methods, and 
dogmas. Paul and John have often been merely the 
masks through which Plato and Aristotle have taught. 
Hegelian divines have passed all religious beliefs, all 
Scriptural doctrines, through the dialectic devised by 
their master, and, whatever those beliefs and doctrines 
may have been before subjection to the operation of 
that wonder-working machine, they have always come 
out ground into Hegelian notions. Jurisprudence ex- 
arte a similar influence, owing to its having been the 
only science which was studied with zeal and success in 
the Latin world when theology began to be indepen- 
dently cultivated by the Latin Church. The Latin 
mind was so possessed by juristic or forensic ideas that 
the Latin fathers could not avoid looking at the gospel 
through them. This way of viewing itis still familiar. 
The so-called federal school of theology, long and 
widely influential, exhibited the whole system of re- 
ligious truth according to the analogy of a covenant, 
—a snecession of covenants between God and man, 
in other words, according to a conception which is 
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essentially juristic and political, not intrinsically and 
properly religious. The making of a metaphor in this 
manner the basis of an entire system of theology is far 
from uncommon. ‘Thus, because sin may be likened 
to disease or to darkness or to death, and holiness to 
health or light or life, not a few would conceive of all 
religious truth according to these similitudes, and do 
violence to the reality when it does not easily adapt 
itself to the moulds which they have chosen for it. 
Dr. Chalmers, for instance, distributed all systematic 
theology into a study of the disease and a study of 
the remedy, and treated the doctrine of the Trinity 
merely as an appendix. At present, owing to the 
~ dominaney of physical science, there is a strong temp- 
tation to work upon spiritual facts with physical cate- 
~ gories, and even to identify, 7.e., to confound, the 
spiritual with the physical. Hence we hear of natural 
law, in the sense of mechanical or biological law, in 
the spiritual world. 

Secondly, in a true system of theology the material 
and formal constituents of knowledge will be duly com- 
bined, but not in a false system. No true system of 
theology can be constructed simply by logical deduction 
from abstract conceptions, from @ priord assumptions, 
from self-evident axioms. Mere reasoning from data 
so insufficient as these may be made plausible and im- 
posing by being thrown into syllogistic, dialectic, or 
mathematical shapes, but it cannot be made truly 
profitable and productive. When the Wolfians had 
peeentet theology in the semblance of geometry, they 

ad merely succeeded in dressing it in masquerade and 
binding it with fetters. Reason can only work effec- 
tively in theology when it is in possession of a large 
and close acquaintance with Divine things and acts 
harmoniously with the whole spiritual nature. On the 
other hand, without the application of logical reflection 
to the truth implicitly contained in the sources of re- 
ligious knowledge, without the help of definition, in- 
duction, deduction, and all the processes involved in 
analysis, generalization, judgment, and reasoning, we 
never could reach a scientific system at all. Such a 
system is not simply an aggregation or accumulation 
of the data and constituents of religion, but the pro- 
duct of all the activities and forms of thought which 
give to the contents of religious experience the order 
and organization which theology, as science, demands. 

Thirdly, a true system is one in which unity is the 
result of the conciliation of all relevant principles, 
even although they may, be apparently antagonistic, 
while a false system is one which bases itself on some 
particular principle or idea to the exclusion of others, 
also legitimate. In a true system unity is produced 
by harmonizing differences; in a false system it is 
produced by ignoring differences. A true system of 
theology is one which grows out of the struggle of 
opposing elements and recognizes the validity and sig- 
nificance of all religious truth. It is not, for example, 
so based on Divine sovereignty that injustice is done 
to human liberty, or so based on free will that God’s 
agency is largely ignored, but it assigns to both Divine 
efficiency and human action their proper place, and 
does so, not merely by maintaining the ernth of both, 
but also by exhibiting their relationship and harmony. 

Fourthly, in a true system all the members are not 
merely included, connected, and classified,—they are 
also unified through reference to a centre. A true 
system must be a unity of members pervaded by a 
common life. In its remotest members must be trace- 
able the pulsations of its heart. Only of late have theo- 
logians begun clearly to recognize that this characteristic 
of a true organic system must be taken into account in 
the formation of their science. Long after they were 
fully alive to the importance of treating of each head. 
of doctrine or article of faith, each separate theo- 
logical locus, they felt hardly any interest as to how 
the various doctrines, articles, or loci were to be con- 
nected. They were often content to take the order of 
arrangement from some external source, some creed, con- 
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fession, or catechism. It was a step in advance when, 
although still arranging the dogmas merely in a series, 


they endeavored to give each dogma its place, on the 


ground of its natural and intrinsic relationship to other 
dogmas. Theologians have, indeed, differed much as 
to what is the proper seriatim order. One, for example, 
has begun with the nature and state of man, a second 
with the being and character of God, a third with the 
Divine authority of the Scriptures, and a fourth has 
followed the order of the Divine dispensations. Yet 
there need be no doubt that there is such an order, 
one in which every dogma is exactly where it ought to- 
be. This order, it may also be safely affirmed, can 
only be one of advance from the simpler to the more 
complex. An order in which each dogma has before 
it only its natural antecedents, and after it only its 
natural consequents, must be one of continuously in- 
creasing complexity. The spirit of order and of 
system cannot rest, however, in the series. It must. 
classify as well as connect the doctrines. This also- 
may be accomplished in various ways, and even when 
there is general agreement as to what are the natural 
groups, there may be considerable difference of opinion 
as to their delimitation. But the most perfect dis- 
tribution by classification, if unsupplemented, must be 
unsatisfactory. <A still higher kind of unity has to be 
attained. It is that of the only unity which is truly 
organic. It is that of co-ordination and correlation 
through a single central principle. An intellectual 
system, a system of science or doctrine, can only have: 
this unity, and be in consequence a true system, when 
all its particular truths and various departments or 
divisions of truth are connected with one another and 
combined into a whole by reference to a common and 
central truth. The necessity of conforming to this 
condition of systematizing has now begun to be felt. 
among theologians, and hence in several modern sys- 
tems of Christian dogmatics the doctrines are not. 
merely distributed into groups, but an attempt is also 
made to find a centre for the whole system in a single 
pervasive idea. Such a centre Rothe, for example, 
finds in the religious consciousness, a consciousness of 
sin and of grace; Kahnis in the doctrine of the 
Trinity ; and Thomasius and H. B. Smith in Christ 
Himself, His person and work. So far as Christian 
theology is concerned, the last of these views is doubt- 
less correct. Christian theology, like Christianity 
itself, must be Christocentric. All its doctrines either 
directly and immediately relate to Christ’s manifesta- 
tion of God and redemption of man, or are the ante- 
cedents and consequents of those which do. To Christ 
the entire system owes its distinctive character. For 
general theology, on the other hand, the central and 
vital idea can be no other than that of religion itself. 
Tt must obviously be one derived from the domain of 
the science itself, and indeed from the essential nature 
of the object of the science. As it would be an error 
to seek the principles of biology elsewhere than in 
‘life,’”’ or of psychology elsewhere than in ‘‘ mind,” 
so must it be to seek the principles of theology else- 
where than in ‘‘religion.’’ Theology is the science 
of religion, and in the true idea of religion should be 
found the central and constitutive principle of the 
general system .of theology. That it can be found 
therein will appear as we proceed. 

Must. the work of method in theology end, however, 
even with the formation of a system which answers to- 
the requirements just indicated? Is there no still 
higher procedure or application of theological m 
legitimate? This is to ask if; there be any place for a 
speculative method in theology, and if speculative 
theology rest on any solid basis. 

The history of theology might, perhaps, suffice of © 
itself to show, on the one hand, pre Speculative 
tion has a large and legitimate place in 2 
the sphere of theology, and, on the other — 
hand, that its place is one the limits of which 
cult to fix or keep within. Christian the 
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initiated by Gnostic speculation, grandly reasonable in 
aiming at the exhibition of Christianity as the absolute 
truth and absolute religion, but otherwise wildly extrav- 
agant. An Origen and an Augustine owed largely to 
speculativeness both their successes and their failures. 
The defects of scholasticism were due more to misdi- 
rection of the reflective understanding than of the 
speculative reason, and it was especially the speculative 


and the mystic divines of the Middle Age who opened | 


up the way to modern thought and modern theology. 
Men like Nicholas of Cusa, Bruno, 'Telesio, and Cam- 
panella, looking from the heights of speculation, saw 
some aspects of religious truth which the Reformers, 
standing on lower if safer and less cloudy ground, over- 
looked. A Descartes and a Spinoza, into whatever 
errors they may have fallen, certainly did much, and 
in a directly speculative manner, to enlarge and advance 
the philosophy of religion. 
his critical researches into the nature and limits of 
knowledge, he had made an end of speculative theology 
and done what would effectually deter reason from 
speculative adventures. It soon became apparent that 
his expectations had been doomed to disappointment, 
that in reality he had excited speculative reason to 


extraordinary activity and even audacity, and inaugu- | 


rated an era of theology fur more speculative than 
any which had preceded it. he ews speculative 
movement in philosophy headed by Fichte, Schelling, 


Hegel, Baader, Krause, and others passed on imme- | 


diately into the sphere of theology, its leaders them- 
selves proceeding to apply their principles and methods 
to the explanation of the doctrines and phases of re- 
ligion. ‘Theologians by profession soon followed in 
their footsteps. Daub and Marheinecke constructed 
systems of 
dialectic. Strauss, Baur, and their followers reached 
by the same method negative and antichristian results, 
bringing out the contradictions between the doctrines 
of the church and the speculative truths to which it 
was held that they should give place. Many theolog- 
ical systems of an almost exclusively speculative char- 
acter have since appeared in Germany. Weisse’s 
Philosophische Dogmatil and Rothe’s Theologische 
Ethile are good typical instances. And, while not so 
predominant, the speculative use of reason is yet con- 

icuous in the treatises on Christian dogmatics of 

orner, Martensen, Schéberlein, Hofmann, Liebner, 
Biedermann, and others. In the department of phi- 
losophy of religion a speculative procedure is not less 
frequently followed, either as alone appropriate or as 
a necessary supplement to the genetic and historic 
method. _Rosmini, Gioberti, and Mamiani inaugu- 
rated in Italy a speculative theology second only to 
that of Germany. Contemporary French theological 
literature can boast of at least one work displaying real 
os eathe power,—the Philosophie de la Liberté of 
_M. Seerétan. In America Hickok, Bushnell, and 

Maulford may be named as having shown confidence in 


vo 


here. In Britain Principal Caird has argued in 
_ favor of a speculative procedure in theology with rare 
skill in his /ntroduction to the Philosophy of Religion. 
ne the whole, however, both in America and Britain, 
speculative method has received little recognition 
from theologians. But this, of course, may be held to 
) ‘ly cause and partly effect of the want of life 
and originality, of thoroughness and truthfulness, of 
ordinary American and British systematic theology. 
Is there, then, room and need in theology for the 
speculative method? The answer mnst depend on what 
is meant by speculative method. There are kinds of 
called speculation which are plainly illegitimate and 
» Bshle.: Thus, some have represented specula- 
theology 


as part of a philosophy of which the 
system is deduced ina purely and strictly logical 
from an a priori paeaile, idea, or datum. 
s view the speculative thinker somehow appre- 
is an absolute first of thought or being, or both, 
Vou. XXIII.—1177 


Kant supposed that, by | 


rotestant dogmatics by means of Hegel's | 


: aye 
' power to mere formal thinking. 
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and then from this primary and necessary datum 
evolves syllogistically or dialectically a whole philos- 
ophy, which includes a whole theology. Such spec- 
ulation may be safely pronounced futile and delusive. 
It can never reasonably vindicate its choice of a start- 
ing-point, for the absolute first of existence and thought 
can only be that to which the worlds of fact and 
experience, of matter and of mind, refer us as their 
ultimate explanation. It ascribes an extravagant 
It is only consistent 
with exclusive idealism and exclusive rationalism, both 
justly discredited species of philosophy. It makes 


‘theology wholly dependent on a philosophy which 


must be false, since pure reason cannot, as 1t assumes, 
spin out of its own essence or out of any single datum 
the whole system of truth. 

There is, however, a theology which claims to be at 
once speculative and independent of philoso- 


phy. Such was the theology which Rothe The eas 
sought to elaborate in his Theological Eth-  ¢f Rothe. 


ics. In the ‘‘Introduction’’ to that work 

he has fully explained his method. It is, as there 
represented, the very same method with that of specu- 
lative philosophy, but it starts from a different point, 
—not from pure self-consciousness, but from the relig- 
ious self-consciousness or God-consciousness. Its pri- 
mary datum is, according to Rothe, as immediately 
certain as that of speculative philosophy, the pious 
man being just as directly sure of God as the natural 
man is of his own self. Out of this datum it must 
evolve all its conclusions by an inward logical necessity, 
aud construct an entire theological system of such a 
nature that every single thought implicitly supposes the 
whole. Speculative theology thus conceived of needs 
but a single fact, the datum from which it starts, and 
that fact must be a self-evident one, given immediately 
in and by consciousness ; all the rest is a succession of 
inferences deductively obtained. The facts of religion 
presented in nature, history, and Scripture not only 
need not but ought not to be taken into account by it, 
although at the close of its labors its success must be 
tested by the conformity or non-conformity of its re- 
sults with those facts. 


“This system of a priori thought,” says Rothe, “to be 
successful as a speculation, must be an absolutely corre- 
sponding and constant image of the reality ; but the specu- 
lative process itself takes no thought whether there be such 
a reality existing, or how the ideas which it constructs are 
related to it; but, without looking either to the right hand 
or to the left, it follows only the course of logical necessity, 
until it has accomplished the whole circle of its ideas, and 
constructs a complete system. Then first the speculative 
thinker looks outof himself, in order to compare the system 
of thought which he has independently constructed with 
the objective reality, and to assure himself of his correct- 
ness by such a comparison; but in-so doing he is slipping 
out of the region of speculative into that of reflective 
thinking. The necessity of such a verification, indeed, he 
acknowledges unconditionally, but he distinguishes clearly 


| between the speculation itself and that reflective critical 


the competency of speculative reason in the spiritual | 
: With reference to the empirical reality around him, he ac- 


process by which alone such a verification can be realized. 


knowledges that his speculation is incorrect if his system 
of thought is not there reproduced, but he still persists that 
he has to complete his speculative labor without any direct 
reference to it. He concludes rather, from a clear want of 
correspondeney, that he has speculated incorrectly, and can 
look for his error in nothing else than in his departure from 
a strict adherence to the laws of logic. Forthwith, then, he 
destroys his laboriously constructed system ; but if he again 
proceed to construct another, he must proceed in the very 
same manner as before, i.e., by looking solely into his own 
thoughts, as though there were no world around him,” 


Rothe, it will be observed, cannot be id with 
having made theology dependent on Eonesee y: He 
represented theological speculation and philosophical 
speculation as starting from different data, as running 

arallel to each other, and so as throughout distinct. 
But this was to avoid one extreme by falling into an- 
other. It was virtually to deny the unity of thought. 
and to assume an incredible dualism in the universe of 
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A theology absolutely separated from | Hofmann’s system of speculation, as in that of Rothe, 


yhilosophy must be even more unsatisfactory than one | we are asked to start from an assumption which is not 
} ] ’ 


wholly dependent on it. Then, the method itself pro- 
ceeds on assumptions unsupported by evidence, yet far 
from self-evident. It assumes, for instance, that a 
system of ideas generated a priori will be a counterpart 
of reality, although it is neither inconceivable nor im- 
probable that the characteristics of real existence may 
e incapable of being determined by the mere logic of 
necessary thought. Reason should not thus be credited 
with the extraordinary power of comprehending reality 


without requiring to apprehend and study it. Another | 


assumption is, tlrat a complete and self-consistent sys- 
tem can only be reached by an exclusively @ priori 
procedure, whereas, it is far more likely that such a 
system will only be attained by a combination of dif- 
ferent processes. Again, the primary datum of theo- 
logical speculation as understood by Rothe—the idea 
of God—is assumed to be immediately given and im- 
mediately certain. But the idea of God is not 
immediately given or immediately certain. The piety 
which chooses to affirm so is a piety capricious in its 
affirmations; the speculation which starts from such a 
foundation starts from an assumption easily shown by 
psychology and history to be erroneous. Rothe went 
even farther astray. He represented not only the bare 
consciousness of God but the Christian, yea, the evan- 
gelical God-consciousness, as a simple and primary 
datum of consciousness. This was utterly arbitrary. 
It was to treat as an original apprehension what is 
indubitably an acquired experience. No a priori sys- 
tem—no properly deductive system—can be reasonably 
imagined to have such a starting-point. For these and 
other reasons, theological speculation of the kind 
advocated by Rothe may be rejected. 
Still another species of theolitoal speculation, how- 
ever, has been attempted and commended, 
ee Bee —one which seems more modest, and claims 
Hofmann, to be more distinctly Christian. It is the 
method advocated and exemplified in the 
Schriftbeweis of Von Hofmann. 
starting like Rothe with the religious consciousness, 


He, instead of | 


chose to start from a real concrete fact, what he calls | 


the Christianity of the Christian,—a Christianity which 
he supposes to have acquired in the Christian a separ- 
ate standing of its own, in virtue of which, and inde- 
pendently even of Scripture, it is self-evident certain 
truth sustained and authenticated by the Spirit of God. 
From this fact or experience, expressed in its simplest 
and most general form, as a personal relationship or 
fellowship between God and man through Jesus Christ, 
Hofmann would deduce the whole theological system 
by a process of ‘‘ thinking within ”’ the central fact, so 
as logically to evolve from it its manifold wealth of 
contents, and would refrain on principle from looking 
outwards, and taking into account the religious facts 
presented by history, experience, or Scripture, Now, 
in this system also, speculation is in excess. Such a 
speculative deduction of facts from facts as is contended 
for is impossible. Facts are not so involved in one 
another that they can be evolved from one another by 
mere thinking, and still less so that from one fact a 
whole system of facts can be thus evolved. From a 
single bone, indeed, of an animal which he has never 
seen or heard of a naturalist may in thought correetly 
construct the whole skeleton, but not by thinking 
within or from the one fact before him, but by making 
use of all the knowledge he has acquired of the struct- 
ure of animals, of the relations of bones to bones. Dr. 
Hofmann himself was quite unable to carry out the 
method he contended for. His so-called speculative 
ni Cea are mere semblances of what they profess 
to be. Instead of the contents of his system being 
really ‘‘ derived ’’ from the simplest expression of the 
fact of Christianity, new propositions are constantly 
borrowed from the known contents of Christianity, and 
added from without to the simplest expression, in order 


to help out the unfolding of the system. Further, in 


and cannot be, justified—the assumption that Chris- 
tianity in the Christian is independent of its objective 
grounds. Surely every experience may reasonably be 
called upon to produce evidence of its legitimacy and 
validity ; and, if so called upon, how can it avoid re- 
ferring to its grounds? It is only by an examination 
of the grounds of an experience that we can know 
whether it is an experience of reality or a form or effect 
of illusion. The fact from which we are told by Hof- 
mann that we must deduce all other facts is only itself 
intelligible in the light of many of these facts, and 
even of the Christian system as a whole ; it is a fact 
which has many conditions, and the right understand- 
ing of it requires its being viewed under its various 
as a's not as abstracted from and independent of 
them. 

In the forms indicated, then, speculation has failed 
to make good its claim to participate in the 


formation and development of theology. Speculation 
Does it follow that its claim is wholly un- ery 
founded? By no means. Speculation in systema. 
the forms described pretends to an inde- tization ; 


pendence of reality and a creative power for 
which there is no warrant in reason or confirmation in 
fact. Hence the futility of such speculation is no 
disproof of the utility of a speculation which will fully 
recognize reality and directly endeavor to elucidate it. 
Speculation of this latter kind seems to be a necessary 
condition of true systematization and a necessary sup- 
plement to induction and to all the special Sani 
of particular sciences. In a true philosophy, for in- 
stance, science and speculation must necessarily be 
combined. So far from claiming independence of the 
sciences, a true philosophy will base itself upon them, 
and seek to rise above them by means of them. It is 
only thus that it can hope to reach the ultimate uni- 
versal and real principle of knowledge and being, 
without which there can be no rest for reason or unity 
in the universe. But, having ascended by an analytic 
and inductive course to the unity of an aaa thd, 
sive ultimate principle, philosophy must endeavor to 
descend from it in a synthetic and deductive manner, 
so as to exhibit the whole organism of existence, or to 
determine how the many laws of science and the many 
facts of experience are connected with the absolute in 
being and causation, and through it with one another. 
It is conceivable that the descent should be aceom- 
plished in various ways, and Plato and Plotinus, Des- 
cartes and Spinoza, Fichte, Schelling, Hegel, Krause, 
Gioberti, and others have attempted it each in a way 
of his own; but two things are obvious, namely, that 
philosophy cannot consistently decline the task, and 
that any method it may adopt in trying to perform it 
must be one essentially speculative. An inductive and 
analytic method is clearly inapplicable, for the highest 
and last results of induction and analysis are just what 
are to be elucidated through being viewed in relation 
to the one supreme truth or fact. And among the 
data with which philosophy must thus synthetically 
or speculatively deal are rH of religion. It requires 
to show how what theology teaches as to God’s nature 
and operations comports with what itself affirms as to 
the absolute source and ground of existence, and this 
necessarily commits it to have recourse to a theo 
speculative use of reason. And to a very large us 
it if, for example, theism be true; since, in this: 
the absolute principle of philosophy can be no other 
than God Himself, and its highest task no other than 
to show Him to be the essence of all existence, the 
light of all knowledge. In this case philosophy must 
inevitably become in the highest stage of its develop- 
ment a speculative theology. i ae 
Nor can positive theology dispense with sp 
It cannot, indeed, begin with it or confine 
—cannot start with some single immed 
religious fact, and then by mere force 
é 
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therefrom a whole theological system. Its data are 
all real facts of religion, and these it must 


and asa al wi j » firs ace ai 3 
ete sent deal with, in the first place, mainly by ob 
to indue- servation and induction, But observation 
tion. and induction will not always alone lead toa 


satisfactory result. Observation is confined 
to experience, which gives only the particular. In- 
duction, in so far as it effects a transition from the 
particular to the general, already involves the activity 
of speculative reason ; it makes discoveries only when 
guided by theory ; it can never of itself reach ultimate 
truth; and it is manifestly not its function to raise 
coherent comprehensive systems on their proper con- 
structive principles. Then, the theologian who re- 
nounces speculation must deal most inefliciently with 
the chief ideas and doctrines of his science. Consider 
the greatest idea of all—the idea of God. Mere ob- 
servation and induction do not yield the idea. Exclu- 
sively applied, they cannot take us beyond the 
contingent and conditioned, cannot take us beyond 
atheism and secularism. Waive, however, this ob- 
jection, and grant that the idea of God may be given, 
say, through revelation. What sort of idea must it be 
in the mind of the theologian who refuses to speculate ? 
Merely that of a complex of the attributes predicated 
of God in the Bible. Surely that is unworthy to be 
accounted an idea of God at all. The theologian who 
is in earnest with the idea of God, who would find 
order and light in the idea, who would think of Him 
as He is, Absolute Being, Harmonious Life, Infinite 
Personality, Perfect Spirit, Ultimate and only Com- 
plete Explanation of the Universe, must assuredly 
speculate, and speculate freely and largely, although 
he ought also to do so humbly and reverently. Even 
if he would maintain that we cannot have a knowledge 
of God as He is—that we must renounce the hope of 
‘a speculative knowledge of Him, and be content with 
a merely regulative knowledge,—he will find that he 
needs, as Kant, Hamilton, Mansel, and Spencer have 
practically so fully acknowledged, speculation, and 
much speculation, to support his thesis. The mind is 
not necessarily relieved from the duty of exercising 
speculative thought on the nature of God by receiving 
a special revelation regarding God. Christianity is a 
proof that such revelation may only increase obliga- 
tion in this respect. It brought with it a wondrous 
idea of God, one of marvellous practical efficacy, but 
one also which forced Christian reason into paths of 
‘speculation, which could only be formulated after 
lengthened and severe speculative labor, and which no 
intellectually or spiritually quickened soul can accept 
otherwise than with speculative exertion. And this 
may show that speculation is as legitimate and appli- 
_eable within the sphere of Christianity as within that 
of general theology. The comprehension of Christi- 
anity requires that we penetrate to its distinctive and 
central principle, and view all its contents in the light 
ofthat principle. It is only so that we can hope to 
accomplish either a true systematization or a true 
elucidation of its contents. The procedure by which 
this is effected cannot be one of mere formal logic, of 
pure deduction, or strict demonstration; it must be 
‘one which implies a constant reference to facts and 
Eeaustive results ; but still it must be one which is 
essentially synthetic and speculative. 
Theology is a unity, a whole, but a very complex unity, 
Ee. © a whole of many dissimilar parts. It may be 
mene spoken of in a broad and general way as a sci- 
ence, but not less correctly as a department of 
sciences. It includes many studies or dis- 
ciplines which may be cultivated in a scientific 
and according to scientific methods, and these studies 
viplines, while closely connected, are also clearly dis- 
They are by no means mere divisions of a special 
ce. Natural theology and Christian dogmatics are as 
-from each other as physics is from chemistry or 


m logy. Comparative theology and 
. gs ae Wistinct m each other as the 


history of mankind is from the study 


j 


291 


Hence arise a number of problems. How are the theo- 
logical sciences related to the non-theological sciences and 
to one another? How are they located in the vast organism 
of science as a whole? and how are they connected with 
one another so as to form a smaller organic whole in them- 
selves? What principles have they in common, and what 
tasks are proper to each? Wherein do they agree and 
wherein do they differ in their methods of research ? 
These are very important questions. There cannot be an 
earnest and scientific study of theology where they are 
overlooked, It is the special task of the theological disci- 
pline called “encyclopedia of theology” to 


discuss and answer them,—or, in other words, ane Ay 
to determine the boundaries of theology, to Peecinee, 


exhibit and explain its inner organization, to 
indicate its component parts, and to trace their relations 
both to one another and to the theological system as a 
whole. This discipline is, therefore, the appropriate scien- 
tific approach and introduction to theology and to the 
various theological sciences. 

It is of comparatively little importance whether or not it 
be itself called a theological science. Strictly speaking, 
perhaps, it is rather a section or prolongation of that 
division of general philosophy which treats of the rela- 
tions of the sciences. One of the tasks of philosophy is to 
define and distribute, classify and co-ordinate, the sciences, 
so as to exhibit them as parts of an harmonious cosmos or 
members of a well-proportioned corpus. But philosophy, 
when in the pursuit of its merely general ends, cannot be 
expected to go into details and to concern itself with all 
the subdivisions and ramifications of science. It will be 
content to trace main lines, to appreciate leading princi- 
ples, processes, and results, and, in a word, to exhibit the 
organic unity and variety of science as a whole. It will 
leave the exact and exhaustive distribution and survey of 
any particular kind or group of sciences to those who are 
extensively and minutely acquainted with that kind or 
group of sciences. The comprehensive philosophic survey 
of any order or department of studies is the encyclopedia 
thereof. Hence there is encyclopedia of mathematics, of 
physies, of philology, and of jurisprudence, as well as of 
theology. Encyclopedia of philosophy, however, compre- 
hends all the departmental encyclopedias of science. And 
this for the simple reason that philosophy is inclusive and 
unitive of all science. As scienti« scientiarum philosophy 
is, as Hegel has aptly said, “ wesentlich Encyclopadie.” 
Hence theological encyclopedia—the encyclopedia of the 
sciences conversant with religion—may reasonably be held 
to be essentially a prolongation, a direct continuation, of 
philosophy. 

Theological encyclopedia has had its course determined 
by the general movement of theology. The various theo- 
logical disciplines required to be evolved before they could 
be co-ordinated. The designation “theological encyclo- 
pedia” first occurs in its current technical sense in Mur- 
sinna’s Prime Linew Encyclopedie Theologice (1764). It was 
only with the publication of Schleiermacher’s Kurze Dars- 
tellung des theologischen Studiums in 1811 that the full scien- 
tific importance of the discipline was made evident It 
has since been diligently cultivated in Germany, and is at 
length finding recognition in other countries. 

There are, however, serious defects even in the latest 
and best expositions of it. Two of these may be noted as 
being so serious that, owing to their prevalence, theological 
encyclopedia can hardly be said to have even yet entered 
a truly scientific stage. One is the virtual or express iden- 
tification of theology with Christian theology. All the 
chief theological encyclopeedists of Germany—Hagenbach, 
Lange, Ribiger, Rothe, Von Hofmann—follow Schleier- 
macher in this amazingly absurd procedure. Logically the 
Brahmanist, Buddhist, and Mohammedan might with equal 
justice identify all theology with their own. The supe- 
riority of Christianity to other religious, the uniqueness of 
Christianity among religions, does not alter the nature or 
lessen the magnitude of the error. Every encyclopedia of 
theology which confounds the general with the special so 
completely as to identify theology with Christian theology 
forfeits its title to recognition as scientific; and almost all, 
even of the latest and best theological encyclopedias, do 
so. The other fault referred to is that, even in the latest 
and best of theological encyclopedias, the constituent 
sciences of theology are not so co-ordinated with reference 
to a centre as to render apparent their organic connections, 
The German encyclopedists since Schleiermacher claim, 
indeed, that they so distribute the various disciplines of 
theology as to exhibit its natural organization. But the 
claim is not well founded. In reality, their schemes of 
distribution have no real unity. They are simply pune 
ments of the various theological disciplines in a fourfold, 
threefold, or twofold manner, i.¢., for example, as exegetical, 
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historical, systematic, and practical, or as historical, sys- 
tematic, and practical, or as didactic and practical. But 
this is merely external classification. It may be faultless 
of its kind, but it cannot of itself yield more than a super- 
ficial and mechanical arrangement of the theological sci- 
ences. Theology, to be scientifically surveyed and distrib- 
uted, must be viewed as a unity, and all its parts must 


be shown to be included in it, and to have a definite place | 


in it from its very nature and definition, as the science or 
philosophy of religion. Their relationship to one another 
must be determined by their relationship to the whole of 
which they are parts, to that science or rather philosophy 
which treats of religion as a whole. They can only be 
unified and co-ordinated in a truly organic manner by 
their due reference to religion, and consequently proper 
inclusion and location in the philosophy of religion. This 
necessity has as yet been only verbally acknowledged by 
theological encyclopeedists.1 

There is an all-comprehensive science of religion, —one 

which treats of religion in its unity and en- 
Philosophy tirety. It alone completely answers to the 
of religion. jdea and definition of theology. It is the one 

general theological science, comprehends and 
dominates the special theological sciences, so as to be the 
science of these sciences, and hence, in accordance with the 
true distinction between philosophy and science, is prop- 
erly called philosophy rather than science—the philosophy 
of religion. All philosophy is science, but all science is 
not philosophy. Philosophy, as distinguished from science, 
is general or universal as distinguished from particular or 
special science. This distinction is, of course, not an abso- 
lute one, but of degree—of more or less; every other dis- 
tinction between them, however, is positively erroneous. 
The one general theological science is appropriately, there- 
fore, termed philosophy. It is the philosophy of religion 
as there is aphilosophy of nature and a philosophy of mind, 
each inclusive of various sciences. It is of the very nature 
of philosophy to be both before and after the sciences to 
which it relates,—to be at onee their root and result, and 
at the same time their bond of union and source of life. 
And the general theology which may justly be identified 
with philosophy of religion has undoubtedly held this rela- 
tion to the special theological sciences. It preeeded them, 
being the germ from which they evolved, the root from 
which they have sprung; it has grown up along with them, 
permeating them as their common life; and it also suc- 
ceeds and transcends them, basing itself on them and per- 
fecting itself by means of them. It is the one generic 
science of the object with which it deals, and vast enough 
to comprehend a whole group of sciences, because its ob- 
ject—religion—is so rich, complex, and varied. 

The primary task of a philosophy of religion is to ascer- 
tain and exhibit the nature of religion. Now, a general 
theory of religion is the natural introduction to all special 
religious studies and theological sciences, and yet can itself 
only be brought to perfection through the advancement of 
these studies and sciences. For example, we can only 
adequately understand the nature of religion through 
study of the history of religion, and yet we cannot trace 
the history of religion at all unless we know generally 
what religion is, Again, in such works on Christian dog- 
matics as those of Schenkel, Kahnis, Biedermann, and 
Lipsius, we find a considerable place assigned to an investi- 
gation into the general nature of religion. The investiga- 
tion is manifestly not there strictly appropriate ; its true 
position can only be in another and wider science. At the 
same time, it is undoubtedly a necessary antecedent to the 
investigations of Christian dogmatics, from the very fact that 
Christianity is a religion, On the other hand, Christianity 
is not only a religion, but a religion which claims to be the 


1The best account of the history of theological encyclo- 
predia is that given by Riibiger in his Theologik oder Encyclopéiidie 
der Theologie (1880), of which there is an English translation, 
with notes which considerably inerease the value of the work, 
by the Rev. J, Macpherson (2 vols.. 1884). The account in Zock- 
Jer's Handbuch der theol, Wissenschaften, i, 87-111 (1885), is also 
good. The fullest account of the history of attempts to classify 
the sciences is that of the present writer in Presby. Rev. for July, 
1885, and July, 1886. The following may be specified as among 
the most useful of theological encyclopedias: Schleiermacher'’s 
Kurze Darstellung des theol. Studiwms, 1st ed., 1810, 2d ed., 1830; 
Staudenmaier’s Encyclopédie der theol. Wissenschaften, ete., 1834; 
Hagenbach’s Encyclopadie u. Methodologie der theol. Wissenschaften, 
10th ed., 1880; Crook’s and Hurst's Encyclopedia and Methodotloqi, 
on the Basis of Hagenbach, New York, 1884; Doede’s Ency lopedie 
der Christelijke Theologie, 2d ed., 1883 ; Lange’s Grundriss sh theol, 
Encyclopadie, 1877; Von Hofmann's ; ‘ie der Theologie, 
1879; Rothe’s Theologische Encyclopadie, 1880; Drummond's Intro- 
duction to the Study of chieacorg 2 y and Cave’s Introduction to The- 
olegy, 1886. See also the article of Willibald Grimm, “ Zur theol. 


Encyclopiidie,” in Ztschr. f. wissensch. Theol., 1882,i.; and Gre- 
tillat’s osé de Théologie Systématique, yol. i., * Propédeutique,” 
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perfect or absolute religion; and, clearly, if the claim be 
well founded, the complete nature of religion can only be 
understood through that full knowledge of Christianity 
which Christian science may be expected to give. 

From the very nature of religion the science or philos- 
ophy which treats of it as a whole must obviously be most 
comprehensive. Religion is a relation between a worship- 
ping subject and a worshipped object. It implies both dis- 
tinction and unity. Were there no distinction between the 
subject and the object there would be no religion, whether 
the self-identical unity were named God or man. Were 
there only distinction between them—were God and man 
absolutely separate from and indifferent to each other,— 
religion must be in this case also impossible. Re- 
ligion thus supposes two factors, which are different 
yet related, so far distinct and so far akin; and our 
views of religion must depend on our views of these 
two factors. It involves still more. God does not act on 
man by the direct manifestation of His absolute essence, 
nor does man know God by immediate vision. Take away 
the physical and moral worlds and the written word and 
the Incarnate Word of God—suppose, that is to say, both 
general and special revelation removed—and an impassable 
chasm will separate man from God and all religion be 
destroyed. The revelation in nature and the revelation 
through particular inspiration and intervention, however, 
bridge over this chasm, and consequently religion is every- 
where found existing in someform. But even revelation 
would be useless if man had not faculties to apprehend it and 
to avail himself of it. The communion of man with God 
supposes powers of communion in man as well as in God. 
It can only be realized through religious faculties and pro- 
cesses Which ean be analyzed and which have laws of exer- 
cise and evolution that can be traced. Further, religion 
has a history which shows how man has interpreted or mis- 
interpreted the revelations made to him, what forms relig- 
ion has assumed in various lands and ages, and how these 
forms—the religions of the world—have arisen and spread, 
developed and decayed, influenced one another and affected 
morality, civilization, and general history. Thus religion, 
from its very nature or idea, requires us to treat—(1) of the 
object of religion (God), (2) of the subject in religion 
(man), and (3) of the media and process of religion,—or, in 
other words, (a) of the modes of Divine manifestation, (5) 
of the powers of human apprehension of the Divine, and 
(c) of religion itself as a kind of psychical life. All the 
special theological sciences deal with some of these themes, 
or some portion or portions of some of these themes, 
in certain aspects, but the philosophy or general science of 
religion deals with them all in their entirety and organic 
connectedness, the form appropriate to philosophy —to 
science which comprehends and thereby transcends special 
sciences. 

For the philosophy of religion, as the highest discipline 
of theology, the most natural order to be followed in the 
treatment of its themes is probably that which has been 
indicated. It is the order which has been most commonly 
adopted in treatises that aimed at systematic completeness. 
God, man, God’s manifestation of Himself to man, man’s 
experience of God, and the development of religions,—these 
are the topics, and such is, in the main, the order of their 
discussion, usually found in philosophies of religion prop- 
erly socalled. This is, however, because the philosophy of 
religion as a distinct discipline presupposes the results of 
the several special theological sciences. Theology ends as 
it begins, in unity; but the unity in which it ends is very 
different from that in which it begins, It begins with the 
confused unity of common knowledge, the complex and 
undifferentiated germ of the theological sciences; it ends 
with the unity of the clearest and deepest insight, in 
which all distinctions are at once recognized and reconciled. 
This last is the unity of that ultimate stage of theological 
knowledge which can alone claim to be philosophical as 
distinguished from scientific; and it can only be reached 
by those who have attained to an adequate mastery of all 
the sciences conversant with religion. The phil 
student of the whole must have studied scientifica 
parts, know what is to be known about them, and e 
use of his knowledge in his own proper labors. 
student of the parts needs to know only in a general 
what religion is, and must follow in his studies an order 
procedure determined by his lack or limitation of knowl- 
edge. The course by which the mind traverses the partial 


and special sciences of religion and rises to a phile 
religion cannot be the same as that th 
unfolds a philosophy of religion itself, t 
firms a religious theory of the universe, and 
and elucidates all results of theological res 
varieties of religious phenomena. 
The philosophy of religion is itself, of €0 
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relation to philosophy, of which it is only a department. We now pass to special theological disciplines which can 
And there may even be a special kind or form of the! at the utmost merely become sciences as dis- 


philosophy of religion, if that kind or form be general | tinguished from philosophy. They all deal Special 
enough to include a natural group of theological sciences | with religion, each of them treating of some yitiees 
and to have regard to their collective effects. A special | particular portion or aspect of it; and the ares pags 


religion may be so significant, so important, and the sub- | orderand mode in which they do so determines 
ject of so many theological disciplines as to render indis- | their relations to one another and the order of their sue- 
pensable the division alike of the philosophy and of the} cession. If we would rise, for example, through study of 
sciences of religion into general and special. Christianity, | the parts or phases of religion in a sure and natural man- 
as the most perfect form of religion, the fullest revelation | ner toa knowledge of it as a whole, we must necessarily 
of spiritual truth, the source and theme of a large group of | begin with what of it is nearest and most accessible to us. 
sciences, is such a religion. Hence there may be, and | But what is so is its history. In its historical 
should be, not only a philosophy of religion buta philosophy | manifestation it is a phenomenon which no one Historical; 
of Christianity,—not only a generically religious but a| can refuse to acknowledge. The history itself, 
specifically Christian theory of the universe. If the claims | however, is not only a most extensive but a very complex 
of Christianity be warranted, if in it religion and revela-| phenomenon. It is external and internal, corporeal and 
tion were cousummated, the philosophy of religion can | spiritual, a history of outward events and actions, institu- 
only reach a satisfactory conclusion when it has passed into | tions and rites, and also of ideas, convictions, and affections. 
a philosophy of Christianity, or, in other words, attained | What is external is nearer and more accessible to us than 
such a comprehension of existence and life in relation to | what is internal, and it is through the former that we must 
the person and work of Christ as is possible to the human | penetrate into the latter. They cannot be quite separated, 
spirit. The philosophy of Christianity must obviously be | for the external is only intelligible through the internal, 
connected with all Christian disciplines in the same manner | and the internal only attainable and verifiable through the 
as the philosophy of religion is with all other theological | external; but they can be so far differentiated, and there 
disciplines. is a history mainly of what is external in religion and 
The history of the philosophy of religion has, of course, | another mainly of what is internal. The ordinary history 
been closely conjoined with the histories both | of religion is mainly concerned with tracing the growth of 
Sitory of theology and of philosophy, and influenced | religion in its most apparent form and institutional charac- 
pate noes by all the causes which have affected them.| ter. It may be divided into three great sections—the 
religion. In the wide sense of religious reflection it isas| ethnic, Biblical, and ecclesiastical,—the history of the 
old as either philosophy or theology. As a dis- | heathen religions, the history of the Jewish religion and of 
tinct department of philosophy, and the highest and most | the rise of Christianity, and the history of the Christian 
comprehensive theological science, it is of comparatively | church. Whether history in this form, even when studied 
recent origin, and, indeed, younger than many a living in- | in the most accurate and thorough manner, should be called 
dividual; but even in this latter sense the whole histories | science may be doubted, as it is simply occupied with the 
both of philosophy and of theology have been needed as the | discovery and description of the particular and concrete. 
preparation and foundation for it. It could only appear in | It is not usual so to designate it in any of its sections. The 
its alone adequate form when both philosophy and theology | history of religious beliefs and ideas may be as purely and 
were highly developed, when both had freed themselves | properly history as that of external institutions and trans- 
from the yoke of all authority save that of truth and | actions. It deals, however, not only with what is internal 
reason, when both had discovered their appropriate | and spiritual but also with what is abstract and general, 
methods, when they could so combine as to do no violence | and hence it is at least more akin toscience than is common 
to the proper nature of either—a kind of combination | history, and its sections are often called sciences. These 
most difficult toaccomplish. But this, as might easily be | sections are three in number, and correspond to the sections 
shown, was not before philosophy and theology became at | of the ordinary history. They are known as comparative 
once critical and speculative, or, in other words, before that ' theology, Biblical theology, and the history of Christian 
reat revolution of thought with which the names of , doctrine. To the last of these, symbolics may fairly claim 
nt, Hegel, and Schleiermacher are so gloriously asso-| to be a necessary supplement. They are quite distinct 
ciated. Only in the present century have philosophy and | from conceivably attainable knowledge of the laws of relig- 
theology reached the stage in which they can unite and | ious history, such as might be with strict propriety desig- 
produce a philosopliy of religion. And within the century nated science of religious history, a department of science 
‘many philosophies of religion have made their appearance, | of history. Of historical science in this last sense there is 
especially in Germany. Indeed, all the more eminent) as yet extremely little. 
philosophers of Germany have fully recognized that a| Religion is a spiritual process, and its history continuously 
philosophy of religion is a most essential department of | implies the affections and operations of mind. 
philosophy. That not a few of the so-called philosophies | The historical treatment of religion, therefore, Psycho- 
of religion produced have been very defective and erro-| necessarily leads to its psychological treat- logical ; 
neous is only what was to be expected. The worth of a| ment. The history alike of religious events 
man’s philosophy of religion cannot be greater than the | and actions and of religious ideas and beliefs can only be 
worth of his philosophy and theology in general. It is | explained through a knowledge of the religious powers and 
im ible that the philosophy of religion of an Hegelian | processes, i.¢., of the psychological factors and states which 
ole} Neokantist can accord, very possible that both may condition and determine its development. The psycho- 
be far remote from the truth. If empiricism, positivism, | logical study of religion, although it has been greatly neg- 
or materialism be true philosophy, or if authority be the lected, should reach over a very large department of the- 
foundation of religion and the standard of theology, a| ology. The department may be distributed into three 
owed of religion must be illegitimate and superfluous. | disciplines—the general, comparative, and special psychol- 
. en religion is assumed to consist merely of beliefs,| ogy of religion. The first should treat of the general re- 
emotions, and actions which have no objective grounds, no ligious nature of man; the second should discover and 
real and rational basis, its development can only be an ob- | compare the psychical peculiarities to be found in the vari- 
_ ject of history and of psychological analysis, and there can | ous religions; and the third should exhibit elaborately the 
no philosophy of religion, but simply a science of relig- psychology of a particular religion, as, e.g. Biblical and 
ions, which, seeing that it deals entirely with certain forms Christian psychology. . : it 
of mental disease and delusion, must be deemed merely a, ‘The historical and psychological sciences of religion deal 
; rhea of mental pathology. A philosophy essentially with religion merely as an_ historical and psy- Apologetic; 
_ religious must combine with a theology essentially rational chological phenomenon. : They do not imply E : 
in order to yield what deserves to be called a philosophy of | its truth, and can be eultivated by those who regard it as a 
1 on. If religion be the living apprehension and enjoy- delusion equally with those who acknowledge it to bea 
_ ment of the truth which philosophy has for its mission to certainty. It is the office of apologetics to determine 
seek to comprehend, then, but only then, must a philosophy | whether or not it is true and how far it is true. If it end 
_ of religion be necessary alike to philosophy and religion.’ | not in a negative result, in agnosticism or atheism, it must 


1 There is a laborious and impartial history of the philosophy | mit Vernunft, Geschichte, und Offenbarung, 1835 ; Billroth, Vorlesun- 
g cory jee by Bernhard Piinjer, Geschichte J A chrietlichen Relig. | gen tiber Religionsphilosophie, 1837; Steffens, Christliche a 
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chichtlicher Gru 1884, a first Ueda hte kentation of | pes des Christenthums, 3 vols., 1855-62 ; Apelt, Religionsphilosop: 
bas been published. For a list of works on the Lown ow f 860; Stockl, Lehrbuch der Religionsp: hie, 2d ed., 1878 ; Lotze, 
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prove that God reveals himself to man, and that man ap- 
prehends God. In other words, apologetics treats of the 
media of reyelation—alike the objective and subjective, 
Divine and human media—and s0 is the science, on the 
one hand, of revelation, and, on the other hand, of religious 
certitude. It is divisible into general and special, or, in 
equivalent terms, into theological and Christian apologet- 
ics,—the former being the scientific exhibition of the 
grounds of natural religion, and the latter of the grounds 
of the Christian religion. They are sometimes combined, 
inasmuch as both are needed in order to establish the truth 
of Christianity. In Germany it has become not uncommon 
to fuse them into one under the name of fundamental the- 
ology, described as the science which treats of the founda- 
tion of Christianity. And, undoubtedly, it is not only ex- 
pedient but even necessary to treat of both as introductory 
and preparatory to the construction of Christian science. 
But the distinction between them must not, therefore, be 
forgotten or ignored. Theological apologetics might be ir- 
resistible although Christian apologetics were futile. Theo- 
logical apologetics derives its validity from its relation to 
natural theology, which has an absolute value of its own, 
wholly independent of any other science, of Christianity, 
or of anything else. The alliance of theological and of 
Christian apologetics is perfectly legitimate; the attempt 
to combine them into a single science, into a single homo- 
geneous discipline, is decidedly the reverse. 

The highest stage of theological science is the methodical 
education and exhibition of the truth involved 
in religion, either as contents of faith or ele- 
ments of life. When conversant with the faith it is dog- 
matics, when with the life ethics; but, of course, here again 
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distinction is not to be confounded with separation. True 
faith is living faith, and true life is the life of faith. Dog- 


matics and ethics are so intimately related that it is not 
surprising that they should have been long left undiffer- 
entiated, or that a few eminent theologians should still 
deny that they can be properly treated apart. Theology 
at thisstage is commonly designated systematic, although 
the term is not a good one, and others, little if any better 
perhaps, as didactic, theoretical, positive, thetic, etc., have 
been suggested as substitutes. Systematic theology, like 
historical, psychological, and apologetic theology, is divisi- 
ble into general and special, the former including natural 
theology and theological ethics, and the latter Christian 
dogmatics and Christian ethics. The identification, so com- 
mon in Britain, of systematic theology with Christian dog- 
matics is, of course, solely due to the survival among us of 
prescientific thought and language in theology. 

The historical and psychological sciences of religion may 
be conjoined under the designation of empirical, or phe- 
nomenological, or historical (in the widest sense); the 
apologetic and systematie sciences under that of didactic, 
thetic, speculative, or systematic (in a loose sense’. This 
twofold division of them is the one generally adopted, And 
as it rests on an obvious and important distinction it is 
fully entitled to acceptance, provided it be so received as 
not to hide or extrude the fourfold division founded on the 
real moments or stages of the process of theological investi- 
gation. 

There are a considerable number of disciplines not in- 
Exegetical cluded in the divisions indicated, yet for which 
and practi- the theological encyclopedist is bound to find 
eal theology. appropriate places. The best classificaton of 

these is into exegetical and practical. So-called 
exegetical theology, however, is in allits departments sim- 
ply instrumental and introductory to historical theology ; 
and practical theology is in allits departments concerned 
with the use and application of religious knowledge, not 
with its acquisition and advancement. The former is not 
directly occupied with religion but with the records and 
documents from which its history must be ascertained ; 
the latter is art and not science. 

Considering theology, then, only as science directly en- 
gaged on religion, the following are the sciences which be- 
long to general theology: (1) the history of religions; (2) 
comparative theology ; (3) psychology of religion ; (4) theo- 
logical apologetics; (5) natural theology ; and (6) theologi- 
eal ethics. Those of Christian theology are—(1) Biblical 
history; (2) ecclesiastical history; (3) Biblical theology ; 
(4) history of Christian doctrine; (5) symbolies ; (6) Bibli- 
eal and Christian psychology ; (7) Christian apologeties ; 
(8) Christian dogmaties ; and (9) Christian ethics. The re- 
mainder of this article will be devoted to a brief indication 
of the nature of such of the above studies as have not 
already been treated of in separate articles. 

The history of religions and comparative theology differ 
from each other as sacred history and Biblical theology or 
ecclesiastical history and the history of Christian doe- 
trines differ. That they should rarely be distinguished 
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proves only that the ethnic sacred books have not yet 
been so closely studied as the Bible, and that 


the histories of the great ethnic religions gg a 
are not yet so well known as the history of Bae Joe 
Christianity. As regards both the history parative 
of religions and comparative theology, see RE- _ theology. 


LIGIONS. 

The general psychology of religion should analyze the 
religious nature of man and trace the laws of 
its development. It has to ascertain the prin- 
ciples which guide reason in the search after 
God; to determine what subjective religion is, what ele- 
ments it involves, and through what stages it may pass ; 
and to show how the understanding and imagination, the 
emotions and affections, the qualities and energies of will, 
operate in religion and influence its character. While gen- 
eral psychology of religion thus treats man as framed and 
fitted for religion, the comparative psychology of religion 
treats of the psychological composition and peculiarities of 
the various concrete and collective manifestations of re- 
ligion. Itis related to the general psychology of religion 
as comparative psychology to general psychology. It must 
concern itself with the religions of the rudest peoples. It 
has to explain what is psychologically distinctive of fetich- 
ism, animal worship, naturalistic religions like the Vedic, 
anthropomorphic polytheisms like those of Greece and 
Rome, and pantheisms like Brahmanism and Buddhism. 
For example, in each of these forms of religion imagination 
works differently, and the comparative psychology of re- 
ligion should give a complete view of the operations of 
imagination in the formation of the religions of humanity. 
So as regards all the chief intellectual principles and all 
the chief sentiments. 

The psychological study of religion was not, as is often 
said, begun by Kant. Hume—in virtue of his Natural His- 
tory of Religion, with its clear recognition of the distinction 
between the causes and the reasons of religion—is much more 
entitled to be considered initiator in this department, but 
even his claim may be contested. The department is one 
of which there is as yet no general survey, and of which 
many portions have been entirely overlooked. What the 
ordinary psychologists—e.g., Bain, Sully, Thompson, Rabier, 
Fortlage, Strimpell, Volkmann, Wundt—say regarding it 
is very vague and meagre. The only two points which 
have been closely investigated are those as to the nature 
of religious cognition and the essence of religion, and as to 
both speculation has been frequently allowed to disturb and 
pervert psychological analysis. For some of the later lit- 
erature on these points, see notes on article THrisM. 
Neither the general nor the comparative psychology of 
religion as yet exists in a separate and pay in oo form. 
What religious psychology there is will be found chiefly in 
the writings of anthropologists like Bastian and Tylor, of 
comparative philologists like Max Muller and Steinthal, of 
philosophers like Spencer and Renouvier, of theologians of 
the school of Schleiermacher, and, above all, in the histories 
of religions and the philosophies of religion! 

Theological apologetics is not to be confounded with natu- 
ral theology, from which it is as distinet as Christian 
apologetics is from Christian dogmaties. It 
lays a foundation for natural theology, inas- Theological 
much as it vindicates religion by showing that apologetics. 
it rests on objective spiritual truth. It pre- 
supposes a knowledge of religion as an historieal and 
psychological phenomenon, but none of natural theology, 
which it, of course, leaves as a science to establish its own 
doctrines. It has the following tasks to perform. (1) To 
show that man is capable of apprehending the divine. This 
requires the refutation of agnosticism and the vindication 
of the principles implied in religious knowledge and certi- 
tude.2 (2) To prove the reality of a revelation of the Di- 
vine in physical nature, mind, and history. The results of 
the various sciences will thereby be shown to be data of 
theology. It requires the refutation of atheism, material- 
ism, positivism, and secularism, and of all principles which 
logically involve these systems. (3) To exhibit the reasons 
for the true conception of the Divine, and to e the 
arguments employed in favor of false conceptions. The 
defence of theism, for example, must be accom q 
proof of the erroneousness and insufficie of the poly- 
theistic, dualistic, deistic, and pantheistic hypotheses. (4) 
To adduce whatever evidence may be contained in genera 
revelation for the immortality of the soul and a future 
state of rewards and punishments. pend 


1 Alliott’s Psychology and_ Theology, Newman Smytt 
Feeling, Brinton’s Religious Sentiment, Happel’s Anlage ¢ 
zur Religion, Ulrici's Gott und Mensch, and Lesbaze 
Psychologiques de la Religion” (two articles in Rev. F 
1880) may be specially mentioned, j 

2 For cism, see above, p. 2 
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Natural theology is the systematic exposition of the 
truths in natural or general revelation. Its 
data are the facts and laws of nature, as ascer- 
tained by physical, mental, and historical sci- 
ence. Its inductions and inferences relate to 
God, men, and their relationship. Its appearance as a dis- 
tinct science may be dated from the publication of Ray- 
mond de Sebonde’s Theologia Naturalis in 1436, although 
cn of it had been admirably presented by ancient phi- 
osophers, e.g., Socrates, Plato, Aristotle, and Cicero. It 
flourished with extraordinary vigor in the latter half of 
the 17th and throughout the 18th century. It should en- 
deavor to perform the following tasks. (1) To describe the 
nature, character, and attributes of God, so far as they are 
disclosed by the material world, mind, and history. (2) To 
treat of God in relation to the world and man, and of the 
world and man in relation to God, under which’ head all 
questions as to creation, providence, theodicée, optimism 
and pessimism, education of the human race, ete., will fall 
to be discussed from the standpoint of general revelation. 
(3) To determine, so far as can be done from general reve- 
lation, what man may reasonably hope for as to deliverance 
from sin and its consequences, and what he may reasonably 
believe as to the conditions of existence in a future world, 
As to this third point the view is prevalent that the light 
of nature discloses nothing regarding man’s salvation or 
future destiny. But does this view not arise from over- 
looking that the kingdom of God is within, and from falsely 
supposing that salvation is entrance into an external, non- 
Spiritual heaven on conditions which, being in themselves 
non-natural, cannot be naturally known? The heathen 
nations have certainly not supposed nature to be wholly 
silent and dark on the subject. In every developed ethnic 
religion there is a soteriology and eschatology as well as a 
theology. Man is nowhere necessarily without hope any 
more than without God in the world. 
Theological ethics differs from natural theology in that 
it seeks in nature, viewed as a Divine revela- 
Theological tion, laws of spiritual life, not merely religious 
ethics. doctrines. Its place is between moral philoso- 
phy and Christian ethics. It is unmistakably 
_ distinct from both, and may be more plausiblv included in 
 mitural theology than in either. It should endeavor (1) to 
determine how religion and morality are distinct and how 
connected ; (2) to ascertain how morality has been affected 
. and modified by the various positive ethnic religions and 
the various religious but non-Christian philosophies; (3) 
to exhibit how the character of God, as delineated by 
natural theology, stands related to the moral law, the moral 
life, and the chief ethical end or supreme good of man; (4) 
to deseribe the duties which the light of nature shows that 
man owes directly to God; and (5) to trace how piety to 
God must influence personal and social virtue. Unlike 
moral philosophy and Christian ethics, it ean hardly be 
said to have been yet treated as a separate discipline and 
i nted as a whole. Daub and Marheineke have, in- 
eed, written works nominally on Theological Morals, and 
Rothe and Von Hofmann on Theological Ethics, but in all 
these works it is really Christian ethics which is exhibited 
to us under certain speculative lights. There is, however, 
a very extensive literature relating to particular problems 


Natural 
theology. 


- 


just indicated as problem first—that as to the relation of 

religion and morality—has been long much discussed. 
_ The second problem demands wide and close historical re- 
search; it has been touched at a multitude of points, but 
only touched. With the third problem, or rather group of 
problems, almost all systems of Christian ethics have to 
some extent dealt; and with the fourth and fifth problems 
~ almost all systems of moral philosophy. 


1 For the literature of apologetics (theological and Christian), 
see ford’s Christian Plea against Modern Unbelicf, pp. 497-535, 
_ Fora list of the best works on aay ee apologetics and natural 
ogy, see Cave’s Introduction to Theology, pp. 149-161. Indica- 

ons as to the history and literature of many particular questions 
ind portions of both disciplines are given in the notes to Flint's 
 Antitheistie Theories. One of the best sketches of the 
of natural theology is that in Zéckler's Theologia Naturalis, 
may be sufficient to mention the following works: But- 
met oy 4 ¢ Paley’s Natural Theology; Chalmers’s Natural The- 
; the ter Treatises; Thompson's Theism; Tulloch’s 
m; M" ‘s Method the Di Government; Ulrici's 
die Natur; Jules Simon's Natural Religion (Eng. tr.) ; 
's Final Causes (Eng. tr.); Caro’s Idée de Dieu, Ath ed.; 
's Connaissance de Dieu, 7th ed.; and Margerie’s Theodicée, 


following references may be given: the last chapter of 
Morale ; the first three AM a in Caro’s Morale Sociale ; 

reviews in Renouvier’s Critique pS eanery ate ged 
( in Ethics, #2 5-14; Pfieiderer’s Moral und Re- 
» Pp. 279-305; and Caird’s Introd, 
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and portions of theological ethics. Thus what has been | 
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We now pass to Christian theology. Its historical see- 
tion includes, besides the histories of Israel 
and the church (as to which see ISRAEL and 
CuHuRcH History), Biblical theology, the his- 
tory of Christian doctrine, and Christian sym- 
bolies. 

All hermeneutical studies are auxiliary to exegesis, and 
all Biblical exegesis leads up to that compre- 
hensive and connected view of the develop- 
ment of Biblical ideas which it is the aim of 
Biblical theology to set forth. Biblical the- 
ology is not to be understood as meaning a theology founded 
on the Bible—Christian dogmatiecs under another name. 
It does not assume that the Bible is either a source or 
standard of truth. It does not set forth the ideas which 
it exhibits as true in themselves, but only as truly in the 
Bible. It seeks no other truth than truth of exposition. 
It aims at doing no more than giving a true account of 
what are the religious ideas in the Bible, of how they are 
related as set forth in the Bible, and of what their history 
has been throughout the Biblical period. Its sole business 
is critically to ascertain and truthfully to exhibit what 
Scripture teaches, what each writer, even, of Scripture 
teaches, in a purely objective, organic, historical manner. 
It cannot possibly be confounded with Christian dogmaties 
by any one who has the slightest notion of what it is, 
although the latter must in great part rest on it and derive 
most of its materials from it. It is the ultimate direct re- 
sult and the most comprehensive and perfect product of 
Biblical exegesis, and related to the history of religious 
ideas as a part to the whole in which it is included, com- 
parative theology preceding and the history of Christian 
doctrine following it. It divides into theology of the Old 
Testament and theology of the New Testament; and its 
method is one appropriate to an historical discipline, and, 
therefore, chronological, genetic, analytic, and synthetic. 
It is a comparatively recently constituted department of 
theological science, both Catholic and Protestant divines 
having made for ages the enormous mistake of studying 
Scripture—so far as their interest therein was theoretical 
and not practical—primarily in order to find proof of the 
doctrines contained in their creeds and confessions. They 
failed to apprehend and appreciate the seemingly very sim- 
ple thought that Scripture should be studied in the first 
instance with a single eye to find out what was really in 
it, and that to this end the study of it should be strictly 
and purely exegetical and historical. J. Ph. Gabler, in his 
thesis De Justo Discrimine Theologiz Biblice et Dogmatice, 
published in 1787, was the first clearly to show the true 
character of Biblical theology as an essentially historical 
study. Since then it has been cultivated with great zeal by 
a host of able laborers.® 

The history of Christian doctrine only began to be treated 
as a separate theological discipline in the latter 
part of the 18th century. Previously it was 
dealt with as an appendix to dogmatics or as a 
part of church history. It is not an appendix 
to dogmaties, but it includes its histery and contributes to 
lay a foundation for it. No doctrine can be either correctly 
understood or rightly developed where there is ignorance 
of its history. The history of Christian doctrine is a part 
of the history of Christianity, namely, the history of Chris- 
tian beliefs, as distinguished, on the one hand, from the 
history of Christian life and practice, and, on the other 
hand, from the outward history of the church. It is a part 
also of the history of religious thought, and of the history 
of thought in general, and therefore closely connected with 
the history of philosophy. Its development must be ad- 
mitted to be ruled by the general laws of the intellectual 
history of man. It may be taken, however, in a wider or 
narrower sense,—in the former being the history of Chris- 
tian thought and belief as such, and in the latter the his- 
tory only of dogmas strictly so called, i.e, of doctrines 
formulated and promulgated by ecclesiastical authority, and 
accepted either by the whole church or by large divisions 
of the church. There ought perhaps to be a history of 
doctrines in both senses. One in the former sense has only 
been undertaken recently by Harnack. The method of 
the history of Christian doctrine must be strictly historical, 
and at the same time both analytic and synthetic, seeing 
that both the history of the separate doctrines and the 
general and connected evolution of the doctrines require 
to be traced. Its periods will coincide with those of chureh 
history, but they ought to be determined from direct 
examination of the development of the doctrines. It is 


siblical 
and church 
history. 


Biblical 
theology. 


History of 
Christian 
doctrine. 


3 For the history of Biblical theology, see Brigg’s Biblical Study + 
for the literature Cave, Hagenbach, 
reference to some of the best works, see THEISM, supra, p. 258, 
notes 2 and 3. 


Riibiger, or Zéckler; for a 
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incorrect, therefore, to represent the discipline as having 
its general distribution into periods given it by church 
history} 

Symbolics is the historico-comparative study of the 
dogmatic systems of the various Christian 
communions, as expressed and involved in 
their symbolical documents. It treats of the 
origin, history, and contents, and relations of difference 
and agreement, of the various creeds and confessions of 
Christendom. It was preceded by “ polemics ” and “ con- 
troversial theology ” — pre-scientific and anti-scientific 
kinds of theology. The older so-called systematic theolo- 
gies and systems of divinity consisted largely of symbolical 
matter treated in an unscientific and ungenerous spirit. 
Christian dogmatices will never be properly purified until 
Christian symbolics receives intelligent and due recognition, 
and has relegated to it the subjects which properly belong 
to it. Christian symbolics may be said to have made its 
appearance as a separate scientific discipline with Mar- 
heineke’s Symbolik, published in 1810. The chief reason 
why it appeared thus late was the difficulty of exercising 
in this sphere the impartiality of the true historical spirit, 
The arrangement of its material is determined partly by 
the order of succession in which the churches appeared in 
history and partly by the historical importance of the dif- 
ferent churches. “In some treatises on symbolics the 
symbolical system of doctrine of each church is treated 
separately, while in others the several doctrines of the 
various churches are compared together. Each of these 
methods has its advantages and disadvantages. Their 
combination is requisite.” * 

The psychology of Christianity may be held to include 

Me. Biblical psychology and the psychology of the 
meas _ Christian life. It must be admitted, however, 
PsyCholosy- that the right of the former to a place among 
psychological sciences is doubtful. It is universally ad- 
mitted that it ought to present what is taught in the Bible 
as to the origin, nature, faculties, states, processes, and 
future development of the human spirit, and also elicit the 
conceptions implied and presupposed in the Biblical state- 
ments on these points. Butif it do this in a merely his- 
torical manner, and do nothing beyond this, it must mani- 
festly be regarded as simply a section of Biblical theology. 
To be entitled to be considered a separate psychologico- 
theological discipline it must at least also discuss the ques- 
tions as to the truth of the ideas relative to the human spirit 
expressed and implied in Scripture, as to their accordance 
with the facts of mind, and their relationship to the con- 
clusions of ordinary scientific psychology ; and even then 
it may be held to be rather the result of a peculiar com- 
bination of history, apologetics, and psychology than a 
properly psychological discipline. However this may be, 
the study is an exceedingly interesting. one. It has had a 
lengthened history, for in almost every generation since 
the 2d century treatises on some of its subjects have ap- 
peared. It was inaugurated by Melito and Tertullian, 
obtained in the 17th and 18th centuries distinct recognition 
under the designation of “ psychologia sacra” or “ psycho- 
logia e sacris literis collecta,” and acquired fresh life and 
scientific form from the publication of Beck’s Umriss der 
biblischen Seelenlehre in 1843.8 

The psychology of the Christian life is a much more 
comprehensive discipline than Biblical psychology, and one 
as to the precise place and scope of which no dubiety need 
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THEOPHILUS. Nicholas Alemanni, in his notes 
to the first edition of the Anecdota of Procopius (see 
Procopius), published in 1623, repeatedly quotes a 
Life of Justinian, which he attributes to ‘‘ Theophilus 
Abbas, praeceptor Justiniani,’’ but without telling us 
where he found this Life or who Theophilus was. 
Subsequent writers have continued to quote Theoph- 
ilus from Alemanni’s notes for the facts ascribed 


1 Among the best general histories of Christian doctrine are 
those of Neander, Gieseler, Hagenhbach, Baur, Nitzseh, Thomasius, 
Harnack, Haag, Shedd, and Sheldon. There is a multitudinous 
literature relating to doctrine in particular periods and to partic- 
ular doctrines. 

2 See Lumby’s History of the Creeds, 1873; Schaff’s Creeds of 
Christendom, 3 vols., 4th ed., 1884; Winer's Confessions of Christen- 
dom; and the Symbolics of Mohler, Kéllner, Guericke, Oehler, 
Hofmann, ete. 

% The following are among the most useful books for the 


student of Biblical ere: Beck’s Outlines of Biblical Psy- 
chology (Eng. tr.) ; Delitzseh's System of Biblical Psychology; Heard’s 
Tripartite Nature of Man; Laidlaw’s Bible Doctrine ‘an; and 


Diekson’s Baird Lecture for 1883. 
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be felt. Its work is to elucidate all the distinetively Chris- 

tian phenomena both of the individual and 
lof the collective life. As to the former it Soeien 
| should evolve a theory of personal Christian ex- Pees. 
| perience, normal and abnormal, in its purity and in its 
| perversions. As to the latter, it should explain the spiritual 
| experience of Christian society—the development of Chris- 
| tian piety—in different ages, countries, and churches. For 
the accomplishment of the former task it will find help 
|and material in religious poetry, religious biography and 
| autobiography, and all other expressions and records of 
personal Christian experience ; and for the accomplishment 
/of the latter in all the sources and contents of church 
history, although these must be used in accordance with 
| the psychological purpose in view. Christian psychology 
| thus understood is a department of theology still to form. 
| And the difficulties in the way of its formation must be 
allowed to be very great. They will only be overcome by 
men in whom profound psychological science and insight 
are combined with a rare susceptibility and richness of 
spiritual life. 

For Christian apologetics, see APOLOGETICS, For Chris- 
tian dogmatics, see DOGMATICS. 
Christian dogmaties and Christian ethies are the two 

disciplines included in Christian systematic 

theology. They ought to be separated and fess 
cultivated apart, and yet must be recognized to 5 eae 
be closely connected, and each the necessary complement 
of the other. The former sees in Christ the truth and the 
way thereto; the latter sees in Him the life and the way 
thereto. Christian ethics is much the more recent disci- 
pline of the two, and it has not yet attained the same defi- 
niteness and homogeneousness. Alike as to method and 
distribution there is greater indecision and confusion. 
Among its earlier cultivators were Danzeus, Calixtus, Per- 
kins, Ames, Colville, Mosheim, Crusius, Stiiudlin, and Von 
Ammon. Schleiermacher may justly be regarded as the 
founder of modern Christian ethics. His superiority to his 
predecessors was due chiefly to his profounder apprehension 
of the nature of the problems of philosophical ethies, and 
to his comprehensive and spiritual conception of the king- 
dom of God as the highest good, pervasive and regulative 
of every sphere of human life, industry and art, science 
and philosophy, family, church and state. The following 
may be given as a scheme of Christian ethies. I. Deter- 
mination of the nature, limit, and method of the science, 
and of its relations to other disciplines, and especially to 
those which are ethical and theological. II. Presupposi- 
tions of the science: these are—(1) the ethical idea of God 
as revealed in nature and in Christ; (2) man as a moral 
being and in his relation to the law and revelation of God ; 
(3) ereation and providence as ethical systems ; and (4) the 
kingdom of God in itself, in relation to ereation and pro- 
vidence, and as the goal of moral life. III. The funda- 
mental conceptions of the science: these are—(1) the 
Christian ethical law; (2) the Christian conscience; (3) the 
Christian ethical ideal; and (4) Christian virtue. IY. 
The reign of sin in the individual and society viewed in 
the light of Christianity. V. The origin and progress of 
the kingdom of God in the individual soul, and its mani- 
festation in the virtues and graces of the Christian charac- 
ter. VI. The realization of the kingdom of God in the 
various spheres of society—the family, the church, the 
nation. (R. F.) 


to him in those notes, and, among others, for the 
/name Upravda, said to have been the original name 
of Justinian, and other proper names of members of 
the family of that emperor. Mr. Bryce has, since the 
‘article JUSTINIAN was published, discovered in the 
| Barberini library at Rome what appears to be the MS. 
of the so-called Life of Justinian used by Al i 
It is in Latin, and purports to be an extract m 


4 The history of Christian ethics has been written ae 
Christian Ethics, vol. i., but much better 4 Gass, Gesch. 

Ethik, 2 vols., and by Ziegler, Gesch. d. christ. Eth., 2 vols. Best- 
mann has written two volumes of a Gesch. d. christl, 
Among well-known treatises on Christian ethies are of De 
Wette, Schleiermacher, Hirseher, Harless, Rothe, Wuttke, Sar- 
torius, Martensen, Oettingen, Lange, Hofmann, kk 
Dorner. Those of Wuttke, Sartorius (Doctrine of 
Harless, and Martensen have been translated into Er 
man literature is extremely rich, while French and 
eratures are miserably poor,in this department. — 
ee may be mentioned, but merely becau 
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Ivan Tomeo Marnavich, a Croatian ecclesiastie (1573- 
1639), from a Lite of Justinian by a certain Bogomil 
(Grace Theophilus), who is alleged to have been the 
instructor of Justinian, and abbot of St. Alexander 
at Prisrend (in Macedonia), and afterwards bishop of 
Sardica (now Sofia, in Bulgaria), the original of chick 
Life, in Slavonic, is stated in the Barberini MS. to 
exist in the Slavonic monastery of Basilian monks on 
Mount Athos. No such Slavonic MS. (so far as is 
known) has ever been discovered in Athos or else- 
where ; no Slavonic MS. of the age of Justinian 
could possibly exist; and the contents of the Latin 
extract preserved at Rome are of so legendary a 
character as to throw the greatest doubt on the facts 
cited from Theophilus by Alemanni, including the 
name Upravda above referred to, and the Slavonic 
origin of Justinian. It seems doubtful whether this 
Theophilus Abbas, whom the Roman MS. identifies 
with a certain Domnio, bishop of Sardica in 517 (see 
Marcellinus Comes, Caronicon, ad ann. 517), ever ex- 
isted at all. Mr. Bryce has printed this Roman MS., 
with his observations thereon, in the Archivio Storico 
of the R. Societh Romana di Storia Patria, 1887. 

THEOPHRASTUS, the successor of Aristotle in the 
Peripatetic school, was a native of Eresus, in Lesbos. 
The date of his birth isa matter of inference, and has 
been fixed between 373 and 368 B.c. It is said that 
his original name was ‘T'yrtamus, and that the name 
Theophrastus was given him by Aristotle on account 
of his eloquence, but this story is quite as likely to be 
an afterthought suggested by the name at a later date. 
After receiving his first introduction to philosophy in 
Lesbos from one Leucippus or Alcippus, he proceeded 
to Athens, and became a member of the Platonic circle. 
After Plato’s death he attached himself to Aristotle, 
and in all probability accompanied him to Stagira. The 
intimate friendship of Theophrastus with Callisthenes, 
the fellow-pupil of i icaiics the Great, the mention 
made in his will of an estate belonging to him at Sta- 
gira, and the repeated notices of the town and its 
museum in the //istory of Plants are facts which 

int to this conclusion. Aristotle’s affectionate con- 

dence in his pupil and friend is proved by his making 
Theophrastus guardian of his children in his will, and 
designating him as his philosophic successor at the 
Lyceum on his own removal to Chalecis. Eudemus of 
Rhodes was not without claims to this position, but 
the master, according to the well-known story, deli- 
eately indicated his preference by the remark that the 
wines of Lesbosand Rhodes were both excellent, but 
the Lesbian was the sweeter. Aristotle also bequeathed 
to Theophrastus his library and the originals of his own 
works. Theophrastus presided over the Peripatetic 
school for thirty-five years, and died in 288 B.c. Ti iae 
his guidance the school flourished greatly in point of 
numbers, and at his death he bequeathed to it his garden 
with house and colonnades as a permanent seat of in- 
struction. His popularity was also shown in the re- 
gard paid to him by Cassander and Ptolemy and by 
the complete failure of a charge of impiety brought 
against him. He was haeant with a public funeral, 
in which the whole people took part. 

Theophrastus’s philosophical relation to Aristotle and his 
place in the development of Peripatetic doctrine have been 
sketched under the head Perrpatetics It remains to say 
few words about his works. From the lists of the ancients 
it appears that the activity of Theophrastus extended over 
the whole field of contemporary knowledge. Logical, 

ical, biological, psychological, ethical, political, rhetor- 

2 fue metaphysical treatises are mentioned, most of 
which probably differed little from the Aristotelian treat- 
ment of thesame themes, though supplementary in 
details. On the whole, Theophrastus seems to have 
velo by preference the observational and scientific 

le his master, and of this character are the books 
fragments that have come down to us. The most 
vortant of these are two large botanical treatises, On the 

; Plants (xepi uray ivropias),in nine books (originally 
ten sate Shonen Canses of Plants (rept pyrav airtav), in six 
oks (originally eight), These constitute the most im- 
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portant contributions to botanical science till we come to 
modern times, and furnish proof of the author’s extensive 
and careful observation combined with a considerable criti- 
cal sagacity. We also possess fragments of a History of 
Physics, a fragmentary treatise On Stones,a work On Sen- 
sation (rept aic@ cews) in the same condition, certain meta- 
physical dzopiac which probably once formed part of a 
systematic treatise, and the well-known Ethical Characters 
()0txot Napaxripss), containing a delineation of moral types, 
probably an extract or compilation bya later hand from 
a larger ethical work of Theophrastus. Various smaller 
scientific fragments have been collected in the editions of 
J. G. Schneider (1818-21) and F, Wimmer (1886) and in Use- 
ner’s Analecta Theophrastea. 


THEOPHYLACT, a well-known Biblical commenta- 
tor, was born most probably at Euripus, in Eubcea, 
about the middle of the 11th century. He became a 
deacon at Constantinople and attained a high reputa- 
tion as a scholar, asis shown by the fact that he became 
the tutor of Constantine Porphyrogenitus, son of 
Michael VIT., for whom he wrote his Madeta BaoiAcny, 
About 1078 he went into Bulgaria as archbishop of 
Achris. In his letter he complains much of the rude 
manners of the Bulgarians, and he sought to be re- 
lieved of his office, but apparently without success. 
His death took place after 1107. 

His commentaries on the Gospels, Acts, the Pauline 
epistles, and the Minor Prophets are founded on those of 
Chrysostom, but deserve the considerable place they hold in 
exegetical literature for their appositeness, sobriety, ac- 
curacy, and judiciousness. His other extant works include 
seventy-five letters and various homilies and orations and 
other minor pieces. A splendid edition of the whole in 
Greek and Latin, with a preliminary dissertation, was 
published in 1754-63 by J. F. B. M. de Rossi (4 vols. fol., 
Venice.) 


THEOPHYLACT of Simocatta. 


544. 

THEOPOMPUS of Chios, a celebrated historian 
and rhetorician, was born about 378 B.c. In early 
youth he seems to have spent some time at Athens, 
along with his father, who had been exiled on account 
of his Laconian sympathies. Here he became a pupil 
of Isocrates, and rapidly made great progress in rhet- 
orie: we are told that Isocrates used to say that Eph- 
orus required the spur but Theopompus the bit (Cic., 
Brutus, % 204). At first he appears to have composed 
epideictic speeches, in which he attained to such pro- 
ficiency that in 352-351 he gained the prize of oratory 

iven by Artemisia in honor of her husband, although 

socrates was himself among the competitors. It is 
said to have been the advice of his teacher that finally 
determined his career as an historian,—a career for 
which his abundant patrimony and wide knowledge 
of men and places (Fr. 26) had singularly fitted him. 
Through the influence of Alexander, he was restored to 
Chios about 333, and figured for some time as one of 
the boldest and most uncompromising leaders of the 
aristocratical party in his native town. After Alex- 
ander’s death he was again expelled, and took refuge 
with Ptolemy in Egypt, where he appears to have met 
with a somewhat cold reception, The date of his 
death is unknown. ; 


The works of Theopompus were chiefly historical, and 
later writers frequently cite them as authorities. They in- 
clude an Epitome of Herodotus’s History, the Hellenics (‘E\Anvixa, 
‘EdAnvixa’ toropiac), the History of Philip (®Ammxa), and 
several panegyrics and hortatory addresses, the chief of 
which was the Letter to Alexander, The genuineness of the 
epitome of Herodotus has been called in question ; we pos- 
sess only five quotations from it, preserved by grammarians 
or lexicographers, and consisting only of single words. The 
Hellenics was a somewhat ambitious work in 12 books, ex- 
tending from 411 (where Thucydides breaks off) to 394— 
the date of the battle of Cnidus. A few insignificant frag- 
ments remain, but do not suffice to give us any idea of the 
general character of the work. By far the most ambitious 
history written by Theopompus was the ard, In this 
he narrated the history of Philip’s reign (360-336) in 58 
books with frequent digressions on the names and customs 
of the various races and countries of which he had occasion 
tospeak. So numerous were these digressions that Philip 


See vol. iv. p. 
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IIL. of Macedon reduced the bulk of the history from 58 to 
16 books by cutting out those parts which had no connec- 
tion with the achievements of the king. It was from this 
history that Diodorus and Trogus Pompeius derived much 
of their materials. Several fragments, chiefly anecdotes 
and strictures of various kinds upon the character of na- 
tions and individuals, are preserved by Athenzeus, Plutarch, 
and others, Of the Letter to Alexander we possess one or two 
fragments cited by Athenzeus, animadverting severely upon 
the immorality and dissipations of Harpalus. The Af- 
tack upon Plato, and the treatise On Piety, which are some- 
times referred to as separate works, where perhaps only two 
of the many digressions in the history of Philip; some 
writers have doubted their authenticity. 

The nature of the extant fragments fully bears out the 
criticisms of antiquity upon Theopompus, Their style is 
clear and pure, full of choice and pointed expressions, but 
lacking in the weight and dignity which only profound 
thought can supply. As we might expect in a pupil of Iso- 
crates, he is especially careful to avoid hiatus. The 
artistic unity of his work suffered severely froin the fre- 
quent episodes with which it was interspersed ; his account 
of Sicily, for example, extended over several books, An- 
other fault was his excessive fondness for romantic and in- 
credible stories (Fr. 33, 66, 76, ete.) ; a collection of some of 
these was afterwards made and published under his name, 
with the title of Oavpicra (Diog. Laert., 1,115). He was 
also severely blamed in antiquity for his censoriousness, 
and throughout his fragments no feature is more striking 
than this | Fr. 54, 65, ete.). On the whole, however, he ap- 
pears to have been fairly impartial. Philip himself he cen- 
sures severely for drunkenness and immorality (Fr. 136, 
178, 262, 293), while Demosthenes receives his warm praise 
(Fr. 239, 263), There can be no doubt thatin the Philippica 
the world has lost a great variety of pleasant tales and his- 
torians much valuable information upon many difficult 
points of Greek history and life. 


; — Miller, Fragmenta Historicorum Grecorum, i. 278-333, Paris, 


THEORBO. See Luts, vol. xv. p. 72. 

THEOSOPHY, as its derivation implies, is a term 
used to denote those forms of philosophic and re- 
ligious thought which claim a special insight into the 
Divine nature and its constitutive moments or pro- 
cesses. Sometimes this insight is claimed as the result 
of the operation of some higher faculty or some super- 
natural revelation to the individual ; in other instances 
the theosophical theory is not based upon any special 
illumination, but is simply put forward as the deepest 
speculative wisdom of its author. But in any ease it 
is characteristic of theosophy that it starts with an ex- 
plication of the Divine essence, and endeavors to de- 
duce the phenomenal universe from the play of forces 
within the Divine nature itself. It is thus differen- 
tiated at once from all philosophic systems.which at- 
tempt to rise from an analysis of phenomena to a 
knowledge, more or less adequate, of the existence 
and nature of God. In all such systems, God is the 
terminus ad quem, a direct knowledge of whom is not 
claimed, but who is, as it were, the hypothesis adopted, 
with varying degrees of certainty in different thinkers, 
for the explanation of the facts before them. The 
theosophist, on the other hand, is most at his ease 
when moving within the circle of the Divine essence, 
into which he seems to claim absolute insight. This, 
however, would be insufficient. to distinguish theosophy 
from those systems of philosophy which are sometimes 
called ‘‘speculative ’’ and ‘‘ absolute,’’ and which also 
in many cases proceed deductively from the idea of 
God. In awide sense, the system of Hegel or the sys- 
tem of Spinoza may be cited as examples of what is 
meant. Both thinkers claim to exhibit the universe 
as the evolution of the Divine nature. They must be- 
lieve, therefore, that they have grasped the inmost 
principles of that nature : so much is involved, indeed, 
in the construction of an absolute system. But it is 
to be noted that, though there is much talk of God 
in such systems, the known universe—the world that 
now is—is nowhere transcended; God is really no 
more than the principle of unity immanent in the 
whole. Hence, while the accusation of pantheism is 
frequently brought against these thinkers, the term 
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theosophical is never used in their regard. <A theo- 
sophical system may also be pantheistic, in tendeney if 
/not in intention; but the transcendent character of its 
Godhead definitely distinguishes it from the specula- 
| tive philosophies which might otherwise seem to fall 
under the same definition. An historical survey shows, 
| indeed, that theosophy generally arises in connection 
| with religious needs, and is the expression of religious 
/convictions or aspirations. Now the specifically re- 
| ligious consciousness is not pantheistic in any natural- 
/istie sense ; God is ratherregarded as the transcendent 
| source of being and purity, from which the individual 
in his natural state is alienated and afar off. Theoso- 
phy accepts the testimony of religion that the present 
world lies in wickedness and imperfection, and faces 
the problem of speculatively accounting for this state 
of things from the nature of the Godhead itself. 
Theosophy is thus in some sort a mystical philosophy 
of the existence of evil; or at least it assumes this 
form in some of its most typical representatives. 

The name with which it is oftenest coupled is mys- 
ticism (see Mysticism). The latter term has properly 
a practical rather than a speculative reference ; but it 
is currently applied so as to include the systems of 
thought on which practical mysticism was based. 
Thus, to take only one prominent example, the pro- 
found speculations of Meister Eckart (g.v.) are al- 
ways treated under the head of Mysticism, but they 
might with equal right appear under the rubrie The- 
osophy. In other words, while an emotional and prac- 
tical mysticism may exist without attempting philo- 
sophically to explain itself, speculative mysticism is 
almost another name for theosophy. There is still a 
certain difference observable, however, in so far as the 
a1 pe mystic remains primarily concerned with 
the theory of the soul's relation to God, while the 
theosophist gives his thoughts a wider scope, and fre- 
quently devotes himself to the elaboration of a fantas- 
tic philosophy of nature. 

In the are acceptation of the term, the Neopla- 
tonic doctrine of emanations from the supra-essential 
One, the fanciful emanation-doctrine of some of the 
Gnosties (the eons of the Valentinian system might 
be mentioned), and the elaborate esoteric system of 
the Kabbalah, to which the two former in all proba- 
bility largely contributed, are generally included under 
the head of theosuphy. In the two latter instances 
there may be noted the allegorical interpretation of 
traditional doctrines and sacred writings which is a 
common characteristic of theosophical writers. Still 
more typical examples of theosoph are furnished by 
the mystical system of Meister Eckhart and the doe- 
trine of Jacob BornMe (q.v.), who is known as *‘ the 
theosophist’’ par excellence. Eckhart’s doctrine as- 
serts behind God a predicateless Godhead, which, 
though unknowable not only to man but also to itself, 
is, as it were, the essence or potentiality of all thin 
From it proceed, and in it, as their nature, exist, the 
three persons of the Trinity, conceived as stadia of an 
eternal self-revealing process. The eternal generation 
of the Son is equivalent to the eternal creation of the 
world. But the sensuous and phenomenal, as such, so 
far as they seem to imply independence of God, are 


mere privation and nothingness; things exist only 
through the presence of God in them, and the lof 
creation, like its outset, is the repose of the f 


The soul of man, which as a microcosmos resw he 
nature of things, strives by self-abnegation or (ena 


nihilation to attain this, unspeakable reunion 
Eckhardt calls being buried in God). Regarding evil 
simply as privation, Eckhardt does not make it the 
ivot of his thought, as was afterwards done | 
oehme, but his notion of the Godhead as a dark 
formless essence is a favorite thesis of theosophy. 
followers of Eckhart are either practical 
reproduce at most what may be called their 
speculative theology, till we come to Boe! 


Besides mystical theology, Boehme » 


1 


a 
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to the writings of Paracelsus. This circumstance is 
not accidental, but points to an affinity in thought. 
The _nature-philosophers of the Renaissance, such 
as Nicholas of Cusa, Paracelsus, Cardan, and others, 
curiously blend scientific ideas with speculative 
notions derived from scholastic theology, trom Neo- 
platonism, and even from the Kabbalah. Hence 
it is customary to speak of their theories as a mixt- 
ure of theosophy and physies, or theosophy and 
chemistry, as the case may be. Boehme offers us 
a natural philosophy of the same sort. As Boehme 
is the typical theosophist, and as modern theosophy 
has nourished itself almost in every case upon the 
study of his works, his dominating conceptions sup- 
ply us with the best illustration of the general trend 
of this mode of thought. His speculation turns, as 
has been said, upon the necessity of reconciling the 
existence and the might of evil with the existence of 
an all-embracing and all-powerful God, without fall- 
ing into Manichzanism on the one hand, or, on the 
other, into a naturalistic pantheism that denies the 
reality of the distinction between good and evil. He 
faces the difficulty boldly, and the eternal conflict be- 
tween the two may be said to furnish him with the 
principle of his philosophy. It is in this connection 
that he insists on the necessity of the Nay to the Yea, 
of the negative to the positive. Eckhart’s Godhead 
appears in Boehme as the abyss, the eternal nothing, 
the essenceless quiet (‘‘ Ungrund”’ and ‘Stille ohne 
Wesen”’ are two of Boehme’s phrases). But, if this 
were all, the Divine Being would remain an abyss dark 
even toitself. In God, however, as the condition of 
His manifestation, lies, according to Boehme, the 
“eternal nature’’ or the mysterium magnum, which 
is as anger to love, as darkness to light, and, in gen- 
eral, as the negative to the positive. This principle 
(which Boehme often calls the evil in God) illumi- 
nates both sides of the antithesis, and thus contains 
the possibility of their real existence. By the ‘t Qual’”’ 
or torture, as it were, of this diremption, the universe 
has qualitative existence, and is knowable. Even the 
three persons of the Trinity, though existing idealiter 
beforehand, attain reality only through this principle 
of nature in God, which is hence spoken of as their 
matrix. It forms also the matter, as it were, out of 
which the world is created ; without the dark and fiery 
rinciple, we are told, there would be ne creature. 
ence God is sometimes spoken of as the father, and 
the eternal nature as the mother, of things. Crea- 
tion (which is conceived as an eternal process) begins 
with the creation of the angels. The subsequent. fall 
of Lucifer is explained as his surrender of himself to 
the principle: of nature, instead of dwelling in the 
heart of God. He sought to make anger predominate 
over love; and he had his will, becoming prince of 
hell, the kingdom of God's anger, which Atl contains 
however, au integral part of the Divine universe. It 
is useless to fullow Boehme further, for his cosmog- 
ony is disfigured by a wild Paracelsian symbolism, and 
his constructive efforts in general are full of the un- 
couth straining of an untrained writer. In spite of 
these defects, his speculations have exercised a re- 
markable influence within the present century, notably 
ae the later phases of Schelling’s philosophy, upon 
anz von Baader, Molitor, and others. 
Schelling’s Philosophical Inquiries into the Nature 
ov Human Freedom (1809) is almost entirely a repro- 
w 


ction of Boehme’s ideas, and forms, along with 
r’s writings, the best modern example of theo- 
sophical speculation. In his philosophy of identity 
ScHELLING (q.v.) had already defined the Absolute as 
indifference, or the identity of subject and object 

f the ideal and the real), but without advancing 

: into theogony. He now proceeded to distin- 
-guish three moments in God, the first of which is the 
pure indifference which, in a sense, precedes all exist- 
ence— i is or abyss, as he calls it, in agree- 
e. But as there is nothing before 
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or besides God, God must have the ground or cause 
of His existence in Himself. ‘This is the second 
moment, called nature in God, distinguishable from 
God, but inseparable from Him. It is that in God 
which is not God himself; it is the yearning of the 
eternal One to give birth to itself. This yearning is a 
dumb unintelligent longing, which moves like a heay- 
ing sea in obedience tu some dark and indefinite law, 
and is powerless to fashion anything in permanence. 
But in correspondence to the first stirring of the 
Divine existence there awakes in God Himself an 
inner reflexive perception, by means of which—since 
no object is possible for it but God—God beholds Him- 
self in His own image. In this, God is for the first 
time as it were realized, although as yet only within 
Himself. This perception combines as understanding 
with the primal yearning, which becomes thereby free 
creative will, and works formatively in the originally 
lawless nature or ground. In this wise is created the 
world as we know it. In every natural existence there 
are, therefore, two principles to be distinguished— 
first, the dark principle, through which this is sepa- 
rated from God, and exists, as it were, in the mere 
ground ; and, secondly, the Divine principle of under- 
standing. The first is the particular will of the crea- 
ture, the second is the universal will. In irrational 
creatures the particular will or greed of the individual 
is controlled by external forces, and thus used as an 
instrument of the universal. But in man the two 
principles are consciously present together, not, how- 
ever, in inseparable union, as they are in God, but with 
the possibility of separation. ‘This possibility of sep- 
aration is the possibility of good and evil. In Boehme’s 
spirit, Schelling defended his idea of God as the only 
way of vindicating for God the consciousness which 
naturalism denies, and which ordinary theism emptily 
asserts. The theosophical transformation of Schelling’s 
doctrine was largely due to the influence of his con- 
temporary BAADER (qg.v.). Baader distinguishes, in a 
manner which may be paralleled from Boehme, between 
an immanent or esoteric process of self-production in 
God, through which He issues from His unrevealed 
state, and the emanent, exoteric, or real process, in 
which God overcomes and takes up into Himeelf the 
eternal ‘‘nature’’ or the principle of self hood, and ap- 
ears as a Trinity of persons. The creation of the mould 
is still further to be distinguished from these two pro- 
cesses as an act of freedom or will ; it cannot, therefore, 
be speculatively constructed, but must be historically 
accepted. Baader, who combined his theosophy with 
the doctrines of Roman Catholicism, has had many 
followers. Among thinkers on the same lines, but 
more or less independent, Molitor is le the must 
important. SWEDENBORG (q.v.) is usually reckoned 
among the theosophists, and some parts of his theory 
justify this inclusion ; but his system as a whole has 
little in common with those speculative constructions 
of the Divine nature which form the essence of theos- 
ophy, as strictly understood. (A. SE.) 
THERA, or, as it is now called, SANTORIN, is a 
voleanic island in the Aigean Sea, the southernmost of 
the group of islands, once called Sporades, which in- 
tervene between the Cyclades and Crete. From the 
last-named island it is separated by a space of 60 miles 
of sea, but the lofty Cretan ranges of Dicte and Ida are 
clearly visible from it in fine weather. In shape San- 
torin forms a crescent, and encloses a bay on the north, 
east, and south, while on the western side lies the 
smaller island of Therasia. The encircling wall thus 
formed which is elliptical in shape and 18 miles round 
in its inner rim, is broken in two places,—towards the 
northwest by a strait a mile in breadth, where the 
water is not less than 1100 feet deep, and towards the 
southwest by an aperture about 3 miles wide, where 
the water is shallow, and an island called Aspronisi or 
White Island, lying in the middle, serves as a step- 
ping-stone between the two promontories. The cliffs 
rise perpendicularly from the waters of the bay, in 
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some places to the height of 1000 feet; but towards | 
the open sea, both in Santorin and Therasia, the 
ground slopes gradually away, and has been converted 
into broad level terraces, everywhere covered with tu- 
fuceous agglomerate, which, though extraordinarily 
bare and ashen to the eye, is the soil which produces the 


Thera and neighboring Islands. 


famous Santorin wine. Towards the southeast rises 
the limestone peak of Mount Elias, the highest point 
of the island (1887 feet), and the only part that existed 
before the voleano was formed. In the middle of the 
basin lie three small islands, which are the centre of 
voleanie activity, and are called Paleea, Mikra, and 
Nea Kaumene, or the Old, the Little, and the New 
Burnt Island ; the highest of these, Nea Kaumene, 
is 351 feet above the sea-level. Owing to the depth 
of the water there is no anchorage, and vessels have 
to be moored to the shore, except at one point in the 
neighborhood of the modern town, where there is a 
slight rim of shallow bottom. The cliffs both of San- 
torin and Therasia present an extraordinary appear- 
ance, being marked in horizontal bands by black lava, 
white porous tufa, and other volcanic strata, some 
parts of which are colored dark red. The modern 
town of Thera (or Phera, as it is more commonly pro- 
nounced) is built at the edge of these, overlooking the 
middle of the bay at a height of 900 feet above the 
water, and the houses of which it is composed are 
themselves peculiar, for their foundations, and in some 
cases their sides also, are excavated in the tufa, so that 
occasionally they are hardly traceable except by their 
chimneys; and, owing to the absence of timber,—for, 
with the exception of the fig, the cactus, and the 
palm, there are hardly any trees in the island,—they 
are roofed with barrel vaults of stone and cement. 
Both wood and water have occasionally to be imported 
from the neighboring islands, for there are no wells, 
and the rain water, which is collected in numerous 
cisterns, does not always suffice. The largest of the 
other towns or villages is that of Apanomeria, near 
the northern entrance, which is crowded together in a 
white mass, while the rocks below it are the reddest 
that are seen in the island. 


Santorin has from the earliest times been a centre of 
voleanie agency, and is closely connected with the earth-_ 
quake moyements to which the countries in the neighbor- 
hood of the ZZgean are subject, and which have been the 
chief cause of the destruction of the publie buildings of 
ancient Greece. It is hardly accurate to speak of the 
basin which forms the harbor as a crater, for most geolo- 
gists, including Lyell, support the view that the whole of 
this space was once covered by a single volcanic cone, the 
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incline of which is represented by the outward slope of 


|Santorin and Therasia, while the position of the crater 


was that now occupied by the Kaumene Islands; and that, 
at some remote period, owing to the sinking of the strata 
beneath, the central portion of this, extending over an 
area which a French writer compares with that included 
within the fortifications of Paris at the time of the siege, 
fell in, by which convulsion the basin was formed. The 
principal eruptions that have taken place within historic 
times are that of 196 B.c., when as we learn from Strabo (i. 
3, 2 16, p. 57), flames rose from the water halfway between 
Thera and Therasia for four days, and the island of Palwa 
Kaumene was ejected : that of 726 A.p., during the reign 
of the emperor Leo the Isaurian, when an addition was 
made to that island, and the pumice-stone that was cast 
forth was carried by the waves to the shores of Asia Minor 
and Macedonia; that of 1573, when Mikra Kaumene ap- 
peared ; that of 1650, a fearful eruption, which destroyed 
many lives by its noxious exhalations, and ended in the 
upheaval of an island in the sea to the northeast of San- 
torin, which afterwards subsided and became a permanent 
reef below the sea-level; that of 1707, when Nea Kaumene 
arose; and, within the recollection of the present genera- 
tion, that of 1866. 

Santorin and Therasia have been recently the scene of a 
remarkable archeological discovery. In the southern parts 
of both those islands prehistoric dwellings have been 
found at some height above the sea, and there is no reason- 
able cause to doubt that these date from a period antece- 
dent to the falling in of the crater and the formation of the 
bay. This is proved by their position underneath the layer 
of tufa which covers the islands, and, moreover, by these 
layers of tufa being broken off precipitously, in the same 
way as the lava-rocks, a fact which can only be explained by 
the supposition that they all fell in together. The founda- 
tions of the dwellings rested, not on the tufa, but on the lava 
below it; and here and there between the stones branches 
of wild olive were found, according to a mode of building 
that still prevails in the island, in order to resist the 
shocks of earthquakes. Part of the skeleton of a man was 
discovered, and large vases, some containing grain, others 
stone instruments very carefully worked. Some of these 
vases were of fine yellowish earth, ornamented with brown 
bands ; some, of smaller size, were more elaborately deco- 
rated, sometimes with lines representiitg foliage, and in a 
few instances with figures of animals; some were of red 
earth, without ornament; while others, of pale red earth, 
were of very large dimensions. No implements of metal 
were found. Naturally it has been the subject of much 
discussion what was the origin of this very primitive art. 
The late M. Dumont, who was the leading authority on 
the subject (Les Céramiques de la Gréce Propre, pp. 74, 75 
209), though speaking with great caution on account of 
the insufliciency of the evidence, inclined to the belief that 
it was partly derived from Phcenician influence, but at 
the same time that there were evident traces of native 
originality. Comparing it in respect of date with the 
other prehistoric developments of art in the neighborhood 
of the Agean, he would place it later than that of Hissarlik, 
but earlier than those of Ialysus in Rhodes, and of My- 
cen. 

In Greek legend the island of Thera was connected 
with the story of the Argonauts, for it was represented as 
sprung froma clod of earth which was presented to those 
heroes by Triton (Apollon., Argonaut., iv. 1551 sq., 1731 sq.). 
According to Herodotus (iv. 147), a Pheenician colony was 
established there by Cadmus—a story which proves at 
the belief that there was an early settlement of that race 
in the island. It has even been conjectured (see vol. xviii. 
p. 819) that the alphabet was introduced into 
not, as was commonly believed, through Thebes, but by 
way of Thera. Subsequently, we are told, a colony 
Sparta, including some of the Miny, was led thither by 
Theras, who gave the island his own name, in place of 
that of Calliste which it had borne before. But the one 
event which gave importance to Thera in ancient 
was the planting of its famous colony of Cyrene 
north coast of Africa by Battus in 631 B.c., in r¢ 
with a command of the Delphic oracle. The 
capital, which bore the same name as the island, has bee 
identified by an inscription as occupying a site on the 
eastern coast called Mesa-Vouno, between Mount Elias and 
the sea. The other remains of the classical sist 
of walls and tombs, together with several 
shrines, one of which, now dedicated to St. Nie 
morites, who is so called in honor of his marbles 
an almost unique specimen of a perfect Greek 
even the roof remains intact. After the 
when the Byzantine empire was partitioi 
Latins, this island formed a portion of 1 
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Archipelago; and it was at this period that it received the | two year later.”’ 


name of Santorin, i.e., St. Irene, after the patron saint of 
the place, to whom Tournefort mentions that in his time 
nine or ten chapels were dedicated. 
Santorin is in a prosperous condition, for, in addition to 


large export of pozzolana, which has been much used for 
the works at Port Said in connection with the Suez Canal, 
since when mixed with lime, it forms a very hard cement 
which resists the action of the sea, 

General information with regard to the Thera group will be 
found in Ross's Jnselreisen, and in Lieut, Leycester’s paper in vol. 
xx. of the Journal of the R. Geogr. Soc.; a very complete account 
of the scientific phenomena is given in Fouqué's Santorin et ses 
ruptions, On the prehistoric antiquities, Lenormant, Revue 
firehéologic we, new ser., VOl. xiv.,and Fouqué, Archives des Missions, 
2d ser., +l. iv., and “ Une Pompéi Antéhistorique,” in the Revue 
des Deux Mondes, vol. \xxxiii., should be consulted. Of the life 
of the modern inhabitants a graphic account is given in Mr. 
Bent’s Cyclades. (H. F. T.) 


THERAMENES, ane Athenian who played a 
prominent part in the history of Athens towards the 
close of the Peloponnesian War and in the revolution 
which followed it. He was one of the conspirators 
who, in 411 B.c., abolished the democracy at Athens, 
and substituted the oligarchy of the Four Hundred. 
The adhesion of the army in Samos to the democracy, 
however, created dissensions among the oligarchs at 
Athens. Theramenes supported the more moderate 
section, and was the chief means of destroying a fort- 
ress which the extreme section had been building at the 
mouth of the harbor, ostensibly as a protection against 
any violent movement on the part of the democrats at 
Samos, but really, according to Theramenes, to admit 
the enemy. He further accused Antiphon and Arche- 
ptolemus, members of the extreme oligarchical party, 
who, according to Lysias, had been his own intimate 
friends, and secured their capital punishment. In 410 
Theramenes commanded one of the three squadrons 
of the Athenian fleet in the victory over the Spartans 
at Cyzicus. In 409 he took part in the siege of Chal- 
cedon and the capture of Byzantium. At the battle 
of Arginusze in 406 he was one of the officers deputed 
by the generals in command to pick up the crews of 
the disabled ships; but the rescue was not effected, 
on account, it seems, of the storm. Nevertheless, 
on his return to Athens, Theramenes took a leading 

art in accusing and procuring the condemnation to 
oath of the generals for neglecting to rescue the 
men. When Athens was besieged by the Pelopon- 
nesians, Theramenes conducted the negotiations for 
surrendering the city, traitorously prolonging them 
till starvation compelled the Athenians to accept the 
rigorous terms imposed by Sparta. After the surren- 
der he formed one of the notorious Thirty who, backed 
by a Spartan garrison, misgoverned Athens. But by 
opposing their excesses he incurred their suspicions, 
and, being denounced by Critias, the most violent of 
the Thirty, he was, in defiance of the forms of law, 

ut to death (404). He submitted to his fate with a 
Pertitade which won the admiration of his contem- 
poraries and of posterity, and which might well have 
graced the close of a better life. His ability and elo- 


quence are recognized by Thucydides, and Aristotle is | e tl 
she abandoned prayer altogether, as she found it im- 


said by Plutarch (Nic., 2) to have reckoned him one 
of the three best patriots of Athens. This latter 
judgment is not borne out by the facts as we know 
sag. Rather Theramenes appears as a selfish and 
faithless trimmer, who deserved his nickname Cothur- 
nus (a boot which fitted either foot). 


The chief authorities for his life are Thucydides, viii. ; 
Xenophon, Hellenica, i., ii.; Lysias, Contra Lrat.; Diodo- 
Tus, Xiii., xiv. ; 


THERAPEUTZ. See Monacuism, vol. xvi. p. 


725. 
THERESA, Sr. (1515-1582). Teresa de Cepeda, 


perhaps the favorite saint of modern Spain, was born 
at Avis, in Old Castile, on the 28th of March, 1515, 
the very time, adds her biographer, ‘* when 
r was secreting the poison which he vomited out 


u 


| 
| 


At the present day | 


the wine trade, which is highly remunerative, there is a | Charity. 
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She was one of a large family— 
eight sons and three daughters. Her father was a 
Spanish gentleman of good family, whose time was 
chiefly occupied with devotional reading and works of 

i ‘Teresa’s mother, his second wife, was a 
beautiful woman, confined generally to a sofa by deli- 
cate health. From her her daughter appears to have 


‘inherited both delicacy of health and a remarkably 


susceptible imagination. She delighted in the books 
of knight-errantry which abounded in the library, and 
her children sat up at night in their nursery over the 
same romances. But Teresa’s imagination was judi- 
ciously diverted by her father to another form of hero- 
ism. She was soon as deep in the histories of the 
martyrs as she had been in the tales of chivalry. She 
learned from these histories that martyrs passed 
straight to heaven without any detention in purgatory ; 
and, being eminently practical as well as imaginative, 
she resolved to secure that blessing for herself. When 
she was seven years old, she started off with her little 
brother to go and seek martyrdom in the country of 
the Moors. They had reached the bridge on the 
stream which runs through the town, when an uncle 
met them and brought them back. Balked thus of 
their desire, they played at hermits, making them- 
selves cells in the garden, and giving away their 
pocket money to beggars. ‘l'eresa lost her mother 
early, and as she grew up the vanities and flirtations 
of a pretty girl took the place of these pious imagina- 
tions. Her father deemed it best to send her to be 
educated in an Augustinian convent in the town, but 
without any thoughts of her adopting a religious life. 
She would probably have married like her sisters, had 
it not been for an attack of illness. She was sent away 
for change of air on a visit to one of her sisters, and 
on her way home spent some days with a saintly uncle, 
who was on the eve of entering a monastery, and who 
strongly urged her to withdraw from the world. Her 
father was greatly opposed to the step, but Teresa 
was not to be turned from what she conceived to 
be her duty. She was only eighteen when she left 
home one morning, and applied for admission at 
the Carmelite convent of the Incarnation. She was 
disappointed at first at the slackness of discipline. 
The sisters mixed freely in the society of Avila, re- 
ceiving visits and returning them, and often absenting 
themselves from the cloister for months at a time. 
For the first three years she was constantly subject to 
attacks of sickness, fainting fits, and paroxysms of 
pain, but she prayed to St. Joseph, after which she 
became comparatively better, though her nervous 
system was completely shaken. But she appears 
afterwards to have accommodated herself with toler- 
able suecess to the worldliness of her environment, 
though not without intervals of religious misgiving. 
‘* For twenty years,’’ she says, ‘‘I was tossed about 
on a stormy sea in a wretched condition, for, if I had 
small content in the world, in God I had no pleasure. 
At prayer time I watched for the clock to strike the end 
of the hour. To go to the oratory was a vexation to 
me, and prayer itself a constant effort.’’ At one time 


ossible to fix her thoughts, and she abhorred the 

ypocrisy of mechanically repeating a form of words. 
It was in the year 1554 (her novitiate dated from 
1534), when she was thus nearly forty, that the event 
known as her conversion took place, and the second 

art of her life began. The death of her father roused 
her to serious reflection, and one day, as she entered 
the oratory, she was struck by the image of the 
wounded Christ, placed there for an approaching 
festival. The blood was depicted as streaming over 
the face from the thorns and running from the side and 
the hands and feet. The spectacle of suffering pie 
Teresa’s breast ; she fell in tears at the feet of the 
figure, and felt every worldly emotion die within her. 
The shock threw her into a trance, and these trances, 
accompanied by visions, recurred frequently in the 
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subsequent part of her life. They have since been 
adduced as Divine attestations of her saintship, but 
the sisterhood in the convent set them down to pos- 
session by a devil; her new departure was due in 
their eyes to no worthier motive than the desire to be 
eculiar and to be reputed better than other people. 
Teresa herself was very humble, and thought their 
explanation might be true; she took her case to her 
confessor and to the provincial-general of the Jesuits. 
The latter put her under a course of discipline; she 
was to flog herself with a whip of nettles, to wear a 
haircloth plaited with broken wires that would tear 
the skin, and to meditate daily on the details of 
Christ’s passion. One day, while thus occupied, her 
trance came upon her, and she heard a voice say, 
“Thou shalt have no more converse with men, but 
with angels.’”’ 
turned when she was at prayers. and she felt that 
Christ was close to her. Presently she was able to 
see him ‘‘exactly as he was painted rising from the 
sepulchre.’’ Her confessor directed her to exorcise 
the figure, and she obeyed with pain, but it is need- 
less to say, in vain. The visions grew more and 
more vivid. The cross of her rosary was snatched from 
her hand one day, and when returned it was made of 
jewels more brilliant than diamonds, visible, how- 
ever, to her alone. She had often an acute pain in 
her side, and fancied that an angel came to her with 
a lance tipped with fire, which he struck into her 
heart. The 27th of August is kept sacred in Spain to 
this mystery, which has also formed a favorite sub- 
ject of Spanish painters; it forms the frontispiece of 
the biography which is put into the hands of Catholics. 
She had also visions of another description: she was 
shown hell with its horrors, and the devil would sit 
upon her breviary, belabor her with blows, and fill her 
cell with imps. 
continued, and the verdict as to their source still re- 
mained far from unanimous. Meanwhile, on the broad 
stage of the world, the Reformation continued to 
spread and establish itself; and this great falling away 


became the subject of much searching of hearts to_ 


hep Catholics. Teresa reflected like the rest, and 
er experience led her to find the real cause of the 
catastrophe in the relaxation of discipline within the 
religious orders. If the ancient rules could be restored, 
it appeared to her that the evil might be stemmed ; 
and she formed the project of founding a house in 
which all the original rules of the Carmelite order be- 
fore its relaxation would be observed. She met, not 
unnaturally, with great opposition from the authorities 
of the order, and in particular from the prioress and 
sisters of the Incarnation, who looked upon the step 
as a reflection upon themselves. Nevertheless, she 
persevered with her scheme, being encouraged to 
appeal to the pope by certain priests who saw the 
benefit which would accrue to the church from her 
zeal, A private house in Avila was secretly got ready 
to serve as a small convent, and, when the bull arrived 
from Rome, Teresa went out on leave from the Incar- 
nation and installed four poor women in the new house 
dedicated to her patron St. Joseph. It was on the 
24th of August, 1562, that mass was said in the little 
chapel and the new order constituted. It was to be an 
order of Descalzos or Barefoots, in opposition to the 
relaxed parent body, the Calzados. The sisters were 
not to be literally shoeless, but to wear sandals of 
rope; they were to sleep on straw, to eat no meat, to 
be strictly confined to the cloister, and to live on alms 
without regular endowment. After lodging her four 
sisters, Teresa returned to the Incarnation, as in duty 
bound; but, when the secret was discovered, Car- 
melites and townspeople were alike furious. Violence 
however, was prevented, and the matter was referred 
to the council of state at Madrid. Philip II. referred 
it again to the pope, and after six. months a fresh 
bull arrived from Pius V. The provincial of her order 
now gave her leave to remove and take charge of her 


After this the trance or fit always re- 


For several years these experiences | 


THERESA. 


sisterhood. The number of thirteen, to which on 
grounds of discipline she had limited the foundation, 
was soon filled up, and Teresa spent here the five 
happiest years of her life. Her visions continned, and, 

by command of her ecclesiastical superiors, she wrote 

| her autobiography containing a full account of these 
experiences. She herself, however, profoundly as she 
believed in their reality, saw the danger which attaches 

to such experiences, and was far from basing any claim 

to holiness upon them. One of her visions about this 
time is interesting as illustrating what is called her 
mysticism. She fancied that she was a mirror without 
frame and without dimensions, with Christ shining in 
the centre of it, and the mirror itself, she knew not 
how, was in Christ. Teresa was now encouraged to 
earry her work still further, for the church was girding 
itself to the work of the Counter-Reformation. The 
general of the order visited@her at Avila, and gave her 
powers to found other houses of Descalzos, for men as 
well as women. ‘The last fifteen years of her life were 

| spent mainly in journeys with this end and in the con- 

| tinually growing labor of organization. She travelled 

‘in a rude cart in all weathers, and the story of her 
_hardships and misadventures impresses us with the 
'strength of will that animated her old and shaken 
frame. Convents were founded at Medina, Malaga, 
Valladolid, Toledo, Segovia, and Salamanca, and two 

at Alva under the patronage of the fumous duke. 
‘Then she had three years of rest, as prioress of her 
old convent of the Incarnation. She next went to 
Seville to found a house, thus overstepping for the 
first time the boundaries of the Castiles, to which her 
authorization limited her. The latent hostility of the 
old order was aroused ; the general ordered the imme- 
diate suppression of the house at Seville, and procured 

a bull from Gregory XIIT. prohibiting the further ex- 
tension of the reformed boon (1575). But the 
movement against her came from Italy, and was re- 
‘sented by Philip and the Spanish authorities as undue 
interference; and, after a fierce struggle, during which 
Teresa was two years under arrest at Toledo, the Car- 
melites were divided into two bodies in 1580, and the 

| Desealzos obtained the right to elect their own pro- 
vincial-generals (see CARMELITES). The few remain- 
ing years of Teresa's life were spent in the old way, 
organizing the order she had founded, and travellin 
jabout to open new convents. Sixteen convents and 
fourteen monasteries were founded by her efforts; she 
wrote a history of her foundations, which forms a 
supplement to her autobiography. At Burgos, during 
the whole of a wet autumn and winter, she end 
terrible privations. Her own nuns, too, were not 
‘always as single-minded and obedient as the ideal 
sisterhood of her hopes had been. Those at Sty 
Joseph in Avila mutinied for a meat diet ; the prioress 

at Medina answered her impertinently. er last 
journey of inspection was cut short at Alva, where she 
died on the 29th of September, 1582, and was laid in 
her first, but not her last, resting-place. A violet 
odor and a fragrant oil were said to distil from her 
tomb ; and when it was opened nine months afterwards 
the flesh was found uncorrupted. A hand cut off 

a fervent brother was found to work miracles, an¢ 
the order became convinced that their founder had 
been a saint. It was resolved in 1585 to remove her 
remains to Avila, where she was born, the sisters at 
Alva being consoled by permission to retain the muti- 
lated arm. But the family of the duke of Alva pro- 
cured an order from the pope enjoining that the bod 
should be restored to Alva, and she was accordingly 
laid there once more in a splendid tomb. But_even — 
then she was not allowed to rest: she was again disen- 
tombed, to be laid in a more magnificent coffin, a 
greed of reverential relic-seekers made un: y 
of her bones. ae 


Teresa was canonized by Gregory XV. in 
honor was doubtless largely due to her a 
mystic visions. She called herself Teresa 
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signify thé closeness of her relation to the heavenly Bride- | 
Though she depre- | 
cated excess of ascetic severity in others, she scourged | 
herself habitually, and wore a peculiarly painful haircloth. | 


groom, who directed all her actions. 


But her life shows her to have been, besides, a woman of | 
strong practicality and good sense, full of natural shrewd- | 
ness, and with unusual powers of organization. ‘ You de- | 
ceived me in saying she was a woman,” writes one of her 
confessors; “she is a bearded man.” She was brave in the | 
face of difficulties and dangers, pure in her motives, and 

her utterances, some of which have been quoted, have the | 
true ethical ring about them. Her MSs. were collected by | 
Philip Ll. and placed in a rich case in the Escorial, the 
key of which the king carried about with him. Besides 
her autobiography and the history of her foundations, her 
works (all written in Spanish) contain a great number of 
letters and various treatises of mystical religion, the chief | 
of which are The Way of Perfection and The Castle of the 
Soul. Both describe the progress of the soul towards perfect 
union with God. 


Her works, edited by two Dominicans, were first published in 
1587, and have since appeared in various editions. They were 
soon aflerwards translated into Italian, French, and Latin; an 
English translation of the Life and works (except the letters) by 
A. Woodhead appeared in 1669. More recently various transla- 
tions of the Life have appeared,—by John Dalton (1851), who also 
translated the Way of Perfection, and by David Lewis (1870), fol- 
lowed in 1871 =f the Foundations from the same hand. Biog- 
raphies appeared soon after her death by the Jesuit Ribera, who 
had been her confessor (1602), and by Diego de Yepez. confessor 
to Philip IT. (1599). Details are also given in Ribadeneyra's F/os 
Sanctorum and in Alban Butler's Lives of the Saints, A separate 
biography, with preface by Archbishop Manning, appeared in 
18%, and an interesting and sympathetic account of her life is 
given in the Quarterly Review for October, 1833. (A. SE.) 


THERESIOPEL, or THERESIENSTADT. See Sza- 
BADKA. 
THERMAL SPRINGS. See Grotoay, vol. x. 


pp. 239, 240, 241, and MiInERAL WATERS. 
THERMODYNAMICS. Ina strict interpretation, 
this branch of science, sometimes called the Dynami- 
cal Theory of Heat, deals with the relations between 
heat and work, though it is often extended so as to 
include all transformations of energy. Hither term is 
an infelicitous one, for there is no direct reference to 
force in the majority of questions dealt with in the 
subject. Even the title of Carnot’s work, presently 
to be deseribed, is much better chosen than is the more 
modern designation. On the other hand, such a Ger- 
man phrase as die bewegende Kraft der Wiirme is in 
all respects intolerable. 
It has been shown in a previous article (ENERGY) 
that Newton’s enunciation of the conservation of 
energy as a general principle of nature was defective 
in respect of the connection between work and heat, 
and that, about the beginning of the present century, 
this /ucuna was completely filled up by the researches 
of Rumford and Davy (see also Heat). In the same 
article Joule’s experimental demonstration of the 
pe le, and his determination of the work-equiva- 
lent of heat by various totally independent processes, 
have been discussed. 
Bat the conservation of energy, alone, gives us an 
altogether econo basis for reasoning on the work 
of i acadengine. t enables us to calculate how much 
work is equivalent to an assigned amount of heat, and 
vice versa, provided the transformation can be effected ; 
but it tells us nothing with respect to the gobs 
of either which can, under given circumstances, be 
converted into the other, For this purpose we require 
a special case of the law of transformation of energy. 
This was first given in Carnot’s extraordinary work 
| entitled Reflexions sur la Puissance Motrice du Fen, 
Paris, 1824." 


ais 
1 The ‘author, N-L-Sadi Carnot* (1796-1832), was the second 
‘son of Napoleon's celebrated minister of war, himself a mathe- 
tician note even among the wonderful pags y of which 
boast. The delicate constitution of Sadi was 
ited to the agitated circumstances of the time of his birth, 
led to the proscription and temporary exile of his parents. 
7 


is Sadi Carnot, President of the French Re- 
e, 2d, 1887, is a nephew of this N-L-Sadi Carnot, 
noticed, and a grandson of the famous war 
“the organizer of victory " under the French 
ra short time under the empire.—Am. Ep.] 
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The chief novelties of Carnot's work are the intro- 
duction of the idea of a eycle of operations, and the 
invaluable discovery of the special property of a rever- 
sible cycle. It is not too much to say that, without 
these wonderful novelties, thermodynamics as a theo- 
retical science could not have been developed. 

Carnot’s work seems to have excited no attention at 
the time of its publication. Ten years later (1834) 
Clapeyron gave some of its main features in an ana- 
lytical form, and he also employed Watt’s diagram for 
the exhibition of others. EHven this, however, failed 
to call attention properly to the extremely novel pro- 
cesses of Carnot, and it was reserved for Sir W. 
Thomson (in 1848, and more at length in 1849) to point 
out to scientific men their full value. His papers on 
Carnot’s treatise, following closely after the splendid 
experimental researches of Colding and Joule, secured 
for the dynamical theory of heat its position as a rec- 
ognized branch of science. James Thomson, by Car- 
not’s methods, predicted in 1849 the lowering of the 
freezing point of water by pressure, which was veri- 
fied experimentally in the same year by his brother. 
Von Helmholtz had published, two years before, a 
strikingly original and comprehensive pamphlet on the 
conservation of energy. ‘he start once given, Ran- 
kine, Clausius, and W. Thomson rapidly developed, 
though from very different standpoints, the theory of 
thermodynamics. ‘The methods adopted by Thomson 
differed in one special characteristic from those of his 
concurrents,—they were based entirely on the experi- 
mental facts and on necessary principles ; and, when 
hypothesis was absolutely required, attention was 
carefully directed to its nature and to the reasons 
which appeared to justify it. 

Three specially important additions to pure science 
followed almost directly from Carnot’s methods: (1) 
the absolute definition of temperature; (2) the ther- 
modynamic function or entropy; (3) the dissipation 
of energy. The first (in 1848) and the third (in 1852) 
were given by W. Thomson. The second, though in- 
troduced by Rankine, was also specially treated by 
Clausius. 

In giving a brief sketch of the science, we will not 
adhere strictly to any of the separate paths pursued 


He was admitted in 1812 to the Eeole Polytechnique, where he 
was a fellow-student of the famous Chasles. Late in 1814 he left 
the school with a commission in the Engineers, and with pros- 
pects of rapid advancement in his profession. But Waterloo and 
the Restoration led to a second and final proscription of his 
father ; and, though Sadi was not himself cashiered, he was pur- 
posely told off for the merest drudgeries of his service ; il fut 
“envoyé successivement dans plusieurs places fortes pour y faire 
son métier d’ingénieur, compter des briques, réparer des pans de 
murailles, et lever des plans destinés a s’enfouir dans les cartons,” 
as we learn from a biographical notice written by his younger 
brother. Disgusted with an employment which afforded him 
neither leisure for rere work nor opportunities for acquirin 
scientific instruction, he presented himself in 1819 at the exami- 
nation for admission to the staff-corps (état-major), and obtained 
a lieutenanecy. He now devoted himself with astonishing ardor 
to mathematies, chemistry, natural history, technology, and even 
political economy. He wasan enthusiast in musie and other fine 
arts; and he habitually praticed as an amusement, while a 
studying in theory, all sorts of athletic sports, including swim- 
ming and fencing. He became captain in the engineers in 1827, 
but Jett the service altogether in the following year. His natu- 
rally feeble constitution, farther weakened by excessive devotion 
to study, broke down finally in 1832, A relapse of scarlatina led 
to brain fever, from which he had but partially recovered when 
he fella victim to cholera. Thus died, at the early age of thirty- 
six, one of the most profound and original thinkers who have 
ever devoted themselves to science. The work named above was 
the only one he published. Though of itself sufficient to put 
him in the very foremost rank, it contains only a fragment of Sudi 
Carnot’'s discoveries. Fortunately his manuscripts have been pre- 
served, and extracts from them have been appended by_ his 
brother to a reprint (1878) of the Puissance Motrice. These show 
that he had not only realized for himself the true nature of heat, 
but had noted down for trial many of the best modern methods 
of finding its mechanical equivalent, such as those of Joule with 
the perforated piston and with the internal friction of water and 
mereury. W. Thomson's Gp bre with a current of gas forced 
through a porous plug is also given. One sentence of extract, 
however, must suffice, and it is astonishing to think that it was 
written over sixty years ago, ‘On peut done poser en these 
xpeioe na que la puissance motrice est en quantité invariable dans 
a nature, qu'elle n'est jamais, 4 proprement parler, ni produite, 
ni détruite. A la véri 
produit tantot un genre de mouvement, tant6t un autre; mais 
elle n'est jamais an¢éantie.” 


, elle change de forme, c’est-A-dire qu'elle 
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by its founders, but will employ for each step what 


appears to be most easily intelligible to the general | 


reader. And we will arrange the steps in such an 
order that the necessity for each may be distinctly 
visible before we take it. 

1. General Notions.—The conversion of mechanical 
work into heat can always be effected completely. 
fact, friction, without which even statical results would 
be all but unrealizable in practical life, interferes to a 


marked extent in almost every problem of kinetics,— | 
and work done against friction is (us a rule) converted 


into heat. But the conversion of heat into work can 
be effected only in part, usually in very small pari. 
Thus heat is regarded as the lower or less useful of 
these forms of energy, and when part of it is elevated 
in rank by conversion into work the remainder sinks 
still lower in the scale of usefulness than before. 
There are but two processes known to us for the 


conversion of heat into work, viz., that adopted in | 


lin Q’Q. 


heat-engines, where the changes of volume of the 
‘* working substance’’ are employed, and that of’ elec- 
tromagnetic engines driven by thermoelectric currents 
(see ELecrricrry, vol. viii. p. 90). To the latter we 
will not again refer.. And for simplicity we will sup- 
pose the working substance to be uid, so as to have 
the same pressure throughout, or, if it be solid, to be 
isotropic, and to be subject only to hydrostatic press- 
ure, or to tension unifurm in all directions and the 
same from point to point. 

The state of unit mass of such a substance is known 
by experiment to be fully determined when its vol- 
ume and pressure ae given, even if (as in the case 
of ice in presence of water, or of water in presence 
of steam) part of it is in one molecular state aud part 
in another. But, the state being determinate, so must 
be the temperature, and also the amount of energy 
which the substance contains. This. consideration is 
insisted on by Carnot as the foundation of his investi- 
gations. In other words, before we are entitled to 
reason upon the relation between the heat supplied to 
and the work done by the working substance, Carnot 
says we must bring that substance, by means of a 
cycle of operations, back to precisely its primitive state 
as regards volume, temperature, and molecular condi- 
tion. 

2. Watt's Diagram.—Watt’s indicator-diagram (see 
SreAM-ENGINE) enables us to represent our operations 
graphically. ForifOM 
(Fig. 1) represent the. 
volume, at any instant, 
of the unit mass of 
working substance, MP 
its pressure, the point 

is determinate and 
corresponds to a definite 
temperature, definite 
energy, ete. ‘If the 
oints of any curve, as 

P’, in the diagram 
represent the successive states through which the 
working substance is made to pass, the work done is 
(Joc. cit.) represented by the area MPP’M’, Hence, a 
cycle of operations, whose essential nature is to bring 
the working substance back to its primitive state, is 
necessarily represented by a closed boundary, such as 
PP’Q’Q, in the diagram. The area enclosed is the 
excess of the work done by the working substance 
over that spent on it during the eycle. [This is posi- 
tive if the closed path be described clockwise, as indi- 
cated by the arrow-heads. ] 

3. Carnot’s Cycle.—For a reason which will imme- 
diately appear, Carnot limited the operations in his 
cycle to two kinds employed alternately during the 
expansion and during the compression of the work- 
ing substance. The first of these involves change of 
volume at constant temperature; the second, change 
of volume without direct loss or gain of heat. [In his 
hypothetical engine the substance was supposed to be 


In! 


‘and adiabatic lines respectively. 


lines of equal temperature PP’, QQ’ 
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in contact with a body kept at constant temperature, 
or to be entirely surrounded by non-conducting 
materials.] The corresponding curves in the diagram 
are called zsothermals, or lines of equal temperature, 
We may consider 
these as having been found, for any particular work- 
ing substance, by the direct use of Watt's indicator. 
It is easy to see that one, and only one, of each of 
these kinds of lines can be found for an assigned 
initial state of the working substance; also that, 
because in expansion at constant temperature heat 
must be constantly supplied, the pressure will fall off 
less rapidly than it does in adiabatic expansion. Thus 
in the diagram the adiabatic lines a P’(QY cut the 
ownwards and 
to the right. Thus the boundary of the area PP’Q’Q 
does not cross itself. To determine the behayior of 
the engine we have therefore only to find how much 
heat is taken in along PP’ and how much is given out 
Their difference is equivalent to the work 
expressed by the area PP’Q’Q. 

4, Carnot’s Principle of Reversibility.—It will be 
observed that each operation of this cycle is strictly 
reversible ; for instance, to take the working substance 
along the path P’P we should have to spend on it 
step by step as much work as it gave out in passing 
along PP’, and we should thus restore to the source 
of heat exactly the amount of heat which the working 
substance touk from it during the expansion. In the 
case of the adiabaties the work spent during gompres- 
sion is the same as that done during the correspondin 
expansion, and there is no question of loss or gain o 
heat directly. 

If, however, a transfer of heat between the working 
substance and its surroundings have taken place on 
account of a finite difference of temperature, it is 
clear that such an operation is not reversible. Strictly 
speaking, isothermal expansion or contraction is unat- 
tainable in practice, but it is (without limit) more 
closely approximated to as the operation is more 
slowly performed. The adiabatic condition, on the 
other hand, is more closely approximated to in prac- 
tice the more swiftly the operation is performed. We 
have an excellent instance of this in the compression 
and dilatation of air caused by the propagation of a 


sound-wave. 

And now we have Carnot’s invaluable proposition, 
a reversible heat-engine is a perfect engine,—perfect, 
that is, in the sense that no other heat-engine can be 
superior to it. Before giving the proof, let us see the 
immense consequences of this proposition. Reversi- 
bility is the sole test of perfection ; so that all heat- 
engines, whatever be the working substance, provided 
only they be reversible, convert into work (under given 
circumstances) the same fraction of the heat supplied 
to them. The only circumstances involved are the 
temperatures of the source and condenser. Thus we 
are furnished with a general principle on which to 
reason about transformation of heat, altogether inde- 
pendently of the properties of any particular substance. 

The proof, as Carnot gave it on the hypothesis of 
the materiality of heat, is ex absurdo. It is as follows. 
Suppose a heat-engine A to be capable of giving more 
work from a given amount of heat than is a reversible 
engine B, the temperatures of source and condenser 
being the same for each. Use the two as a compound 
engine, A working direct and B reversed. By hyp 
esis B requires to be furnished with part only of the 
work given by A to be able to restore to the source the 
heat abstracted by A, and thus at every complete stroke 
of the compound engine the source has its heat restored 
to it, while a certain amount of external work hast 
done. This would be the PerperuaL Motion (4 

5. The Basis of the Second Law of Thermod 
ics,—Carnot’s reasoning, just given, is bi 
hypothesis that heat (or calorie) is indestr 
that. (under certain conditions) it does wo 
let down from a higher to a lower tempe 


be n® 
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as does water when falling to a lower level. 


was not at all satisfied with this view, even in 1824, 
and we have seen that he soon afterwards reached the 
true theory. But it is also clear that such an assump- 
tion somewhat simplifies the reasoning, for in his 
hypothetical heat-engine all the heat which leaves the 
boiler goes to the condenser, and vice versa in the 
reversed working. ‘The precise point of Carnot’s in- 
vestigation where the pappeped indestructibility of 
heat introduces error is when, after virtually saying 


compress from Q’ to a state Q determined by the con- | 


dition that the heat given out shall be exactly equal to 
that taken in during the expansion from P to pb. he 


the original volume, the point P will be reached and 
the cycle completed. J. Thomson, in 1849, rectified 


this by putting it in the true form: compress from | 


4’ toa state Q, such that subsequent adiabatic com- 
pression will ultimately lead to the state P. 

We have now to consider that, if an engine (whether 
simple or compound) does work at all by means of heat, 
less heat necessarily reaches the condenser than left the 
boiler. Hence, if there be two engines A and B as 
before, and the joint system be worked in such a way 
that B constantly restores to the source the heat 
taken from it by A, we can account for the excess of 
work done by A over that spent on B solely by sup- 
posing that B takes more heat from the condenser than 
A gives tovt. Such a compound engine would trans- 
form into work heat taken solely from the condenser. 

_ And the work so obtained might be employed on B, so 
as to make it convey heat to the source while farther 
_ cooling the condenser. 
 Clausius, in 1850, sought to complete the proof by 
_ the simple statement that ‘‘ this contradicts the usual 
| behavior of heat, which always tends to pass from 
warmer bodies to colder.’ Some years later he em- 
ployed the axiom, ‘‘it is impossible for a self-acting 
- machine, unaided by any external agency, to convey 
heat from one body to another at a higher tempera- 
ture.’ W. Thomson, in 1851, employed the axiom, 
*“it is impossible, by means of inanimate material 
agency, to derive mechanical effect from any portion 
matter by cooling it below the temperature of the 
coldest of the surrounding objects.’’ But he was care- 
ful to supplement this by further statements of an 
extremely guarded character. And rightly so, for 
Clerk-Maxwell has pointed out that such axioms are, 
as it were, only accidentally correct, and that the true 
basis of the second law of thermodynamics lies in the 
extreme smallness and enormous number of the par- 
ticles of matter, and in consequence the steadiness of 
their average behavior. Had we the means of dealing 
with the particles individually, we could develop on 
the large scale what takes place continually on a very 
minute scale in every mass of gas,—the occasional, but 
ephemeral, aggregation of warmer particles in one 
small region and of colder in another. 
6. The Laws of Thermodynamics.—l. When equal 
quantities of mechanical effect are produced by any 
s whatever from purely Anne sources, or lost 
in purely thermal effects, equal quantities of heat are 
‘put out of existence, or are generated. th this we 
nay add, after Joule, that in the latitude of Man- 
chester 772 foot-pounds of work are capable of raising 
i ca, ep of a pound of water from 50° F. to 
his corresponds to 1390 foot-pounds per centi- 
e degree, and in metrical units to 425 kilogramme- 
res - ealorie (see HEAT). net 
IL. If an engine be such that, when it is worked 
cwards, the physical and mechanical agencies in 


y part of its 


motions are all reversed, it produces 
ical effect as can be produced by any 
odynamic engine, with the same temperatures 
hi 1 Temperatur n} .—We have seen that the 
—1178 


a 


It is! 
clear from several expressions in his work that Carnot 
| 


refrigerator, from a given quantity of 
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fraction of the heat supplied to it which a reversible 
engine can convert into work depends on/y on the tem- 
peratures of the boiler and of the condenser. On this 
result of Carnot’s Sir W. Thomson based his absolute 
definition of temperature. It is clear that a certain 
freedom of choice is left, and Thomson endeavored to 
preserve as close an agreement as possible between the 
new scale and that of the air thermometer. Thus the 
definition ultimately fixed on, after exhaustive experi- 
ments, runs: ‘‘'The temperatures of two bodies are 
proportional to the quantities of heat respectively 
taken in and given out in localities at one temperature 
and at the other respectively, by a material system 


} } ( |subjected to a complete cycle of perfectly reversible 
assumes that, on farther compressing adiabatically to | 


thermodynamic operations, and not allowed to part 
with or take in’ heat at any other temperature ; or, 
the absolute values of two temperatures are to one 
another in the proportion of the heat taken in to the 
heat rejected in a perfect thermodynamic engine, work- 
ing with a source and refrigerator at the higher and 
lower of the temperatures respectively.’’’ If we now 
refer again to Fig. 1. we see that, ¢ and ¢’ being the 
absolute temperatures corresponding to PP’ and QQ’, 
and H, H’ the amounts of heat taken in during the 
operation PP’ and given out during the operation Q’Q 
respectively, we have 
Hit=H't', 

whatever be the values of ¢ and ¢’. 
measured in terms of work, we have 

H— H’= area PP’Q’Q. 
Thus with a reversible engine working between tem-: 
peratures ¢ and ¢ the fraction of the heat supplied 
which is converted into work is (¢—¢’)/t. 

It is now evident that we can construct Watt's dia- 
gram in such a way that the lines of equal temperature 
and the adiabatics may together intercept a series of 
equal areas. Thus let PP’ (Fig. 2) be the isothermal ¢, 


Also, if heat be 


Fie. 2. 


and on it so take points P’, P’’, P’’’, etc., that, as the 
working substance passes from P to P’, P’ to P”’, ete., 
t units of heat (the unit being of any assigned value) 
shall in each case be taken in. Let QQ’, RR’, ete., 
be other isothermals, so drawn that the successive 
areas PQ’, QR’, ete., between any two_ selected 
adiabatics, may be equal. Then, as it is clear that 
all the successive areas between each one pair of isother- 
mals are equal (each representing the area ¢-t’), it 
follows that all the quadrilateral areas in the figure 
are equal. f 

Tt is now clear that the area included between PP’ 
and the two adiabaties PQR, P’Q’R’ is essentially 
finite, being numerically equal to ¢. Thus the tem- 
perature for each isothermal is represented by the 
corresponding area. This is indicated in the cut by 
the introduction of an arbitrary line SS’, supposed to 
be the isothermal of absolute zero. The lower parts 
of the adiabatics also are unknown, so that we may 
draw them as we please, subject to the condition that 
the entire areas PS’, P’S’’, P’’S’’’, ete., shall all be 
equal. To find, on the absolute scale, the numerical 
values of two definite temperatures, such as the usually - 


1 Trans. R.S.E., May, 1854. 
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employed freezing and boiling points of water, we must | 
therefore find their ratio (that of the heat taken and | 
the heat rejected by a reversible engine working be- | 
tween these temperatures), and ass/gn the number of 
degrees in the interval. 

Thomson and Joule experimentally showed that this 
ratio is about 1.365. Hence, if we assume (as in the 
centigrade scale) 100 degrees as the range, the tem- 
peratures in question are 274 and 374 nearly. A full 
discussion of this most important matter will be found 
under Hxar. 

8. Entropy.—Just as the lines PP’, QQ’, etc., are 
characterized by constant temperature along each, so 
we figure to ourselves a quantity which is characteristic 
of each adiabatic line, —being constant along it. The 
equation of last section at once points out such a) 

uantity. If we write ¢ for its value along PQ, ¢’ for 

‘Q’, we may define thus 

¢' —¢ = Hit. 
From the statements as to the equality of the areas in 
Fig. 2 the reader will see at once that the area bounded 
by ¢, t, ¢, @” is (f-t/) (#7 —¢). We are concerned 
only with the changes of @, not with its actual magni- 
tude, so that any one adiabatic may be chosen as that | 
for which ¢=0. 

9. The Dissipation of Energy.—In the before-cited 
article ENERGY (vol. viii. p. 187) this part of the sub- 
ject has already been treated. Since that article was 
written Sir William Thomson has introduced the term 
thermodynamic motivity to signify ‘‘ the possession 
the waste of which is called dissipation.’’ We speak 
of a distribution of heat in a body or system of bodies 
as having motivity, and we may regard it from with- 
out or from within the system. 

In the first case it expresses the amount: of. work 
which can be obtained by means of perfect engines 
employed to reduce the whole system to some definite 
temperature, that, say, of the surrounding medium. 
In the second case the system is regarded as self-con- 
tained, its hotter parts acting as sources, and its colder 
parts as condensers for the perfect engine. 

As an instance of aieneal motivity we may take the 
case of a system consisting of two equal portions of 
the same substance at different temperatures, say a 
' pound of boiling water and a pound of ice-cold water. | 

Ee we neglect the (small) change of specific heat with | 
temperature, it is found that, when the internal mo- 
tivity of the system is exhausted, the temperature is 
about 46° C., being the’ centigrade temperature cor- 
responding to the geometrical mean of the original 
absolute temperatures of the parts. Had the parts 
been simply mixed so as to dissipate the internal 
motivity, the resulting temperature would have been 
50° C. Thus the work gained (7.e., the original inter- 
nal motivity) is the equivalent of the heat which 
would raise two pounds of water from 46° C. to 50° C. 
[115° F. to 122° F.]. 

As an instance of motivity regarded from without | 
we may take the simple case of the working substance 
in 2 2, on the hypothesis that there is an assigned 
lower temperature limit. As there is no supply of 
heat, it is clear that the maximum of work will be 
obtained by allowing the substance to expand adiabati- 
cally till its ig sere sinks to the assigned limit. 

Thus if P (Fig. 3) be its given position on Watt’s 
diagram, PQ the adiabatic » 
through P, and oa, the 
isothermal of the lower 


|substance when p and v are given. 


temperature limit, is 
determinate, and the mo- 
tivity is the area PQNM. 
If, again, we wish to find 
the motivity when the in- 
itial and final states P and 
P’ are given, with the 
condition that the tem- 
perature is not to fall below that of the state P’, 
the problem is reduced to finding the course PP’ for 


M 1 
Fic. 3. 
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which the area PP’M’M is greatest. As no heat is 
supplied, the course cannot rise above the adiabatic 
pd and by hypothesis it cannot fall below the isother- 
mal P’Q,—hence it must be the broken line PQP’. 
Thus, under the circumstances stated, the motivity 
is represented by the area MPQP’M’. If any other 
lawful course, such as PP’, be taken, there is an un- 
necessary waste of motivity represented by the area 


PQP’. 


10. Elementary Thermodynamic Relations.—From what pre- 
eedes it is clear that, when the state of unit mass of the 
working substance is given by a point in the diagram, an 
isothermal and an adiabatic can be drawn through that 
point, and thus ¢ and ¢ are determinate for each particular 
Thus any two of the 
four quantities p, v, t, ¢ may be regarded as functions of 
the other two, chosen as independent variables. The change 
of energy from one state to another can, of course, be ex- 
pressed as in ? 9, above. Thus putting E for the energy, 


we have at once 
dE = td — pdv (1) 


if ¢ and v be chosen as independent variables, and if heat 
be measured, as above, in units of work. This equation 
expresses, in symbols, the two laws of thermodynamics. 
For it states that the gain of energy is the excess of the 


/heat supplied over the work done, which is an expression 


of the first law. And it expresses the heat supplied as the 
product of the absolute temperature by the gain of entropy, 
which is a statement of the second law in terms of Thom- 
son’s mode of measuring absolute temperature. 
But we now have two equations in partial differential 
coefficients : . 
) F (& 
aed 


=—p. 


dp dv 
from these we have two expressions for the value of 
@E 
dvd J* 


Equating them, we are led to the thermodynamic rela- 


tion 
9 ee ® 
dv} dg 


the differential coefficients being again partial. 

This expresses a property of all “ working substances,” 
defined as in 21. To state it in words, let us multiply and 
divide the right hand side by t, and it then reads: 

The rate at which the temperature falls off per unit increase 
of volume in adiabatic expansion is equal to the rate at which 
the pressure increases per dynamical unit of heat supplied at 
constant volume multiplied by the absolute temperature. 

To obtain a similar result with v and tas independent 
variables, we have only to subtract from both sides of (1) 
the complete differential d (tp), so that 

d(E— t¢) = — ¢dt — pdv. 
Proceeding exactly as before, we find 


dp *) 

dv} \dt}’ 
in words this result runs (when both sides are multiplied 
by t): 

The rate of increase of pressure with temperature at constant 
volume, multiplied by the absolute temperature, is equal to the rate 
at which heat must be supplied per unit increase of volume to keep 
the temperature constant. ¢ 

Very slight variations of the process just given obtain 
the following varieties of expression : 


(1) (@) 
dg} \dp at} AdpJ? 
which are to be interpreted as above. Pr 

11. Increase of Total Energy under various Conditions.—The 
expression (1) of ? 10 may be put in various forms, each 
convenient for some special purpose. We give one example, 
as sufficiently showing the processes ons ‘Thus, 
suppose we wish to find how the energy of the working 
substance varies with its volume when the 


bee ony is 
kept constant, we must express dE in terms of dv and dt. 


Thus id a 
ap—e( 4 )ae 3) 1( 52) ao— pa 
But we haye, by 7 10, under present conditions 


(i) (Gr): 


(ee) =" Gar) = 


Hence 
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a result assumed in a previous article (RADIATION, vol. xx. 
p. 221.) , 
If the working substance have the property (that of the 
so-called “ideal ” perfect gas) 
po=Rt, 


=) * 
av = . 


The energy of (unit mass of ) such a substance thus depends 
upon its temperature alone. 

12. Specific Heat of a Fluid.—Specific heat in its most gen- 
eral acceptation is the heat required, under some given 
condition, to raise the temperature of unit mass by one 
degree. Thus it is the heat taken in while the working 
substance passes, by some assigned path, from one isother- 
mal ¢ to another ¢-+-1; and this may, of course, have as 
many values as there are possible paths. Usually, how- 
eyer, but two of these paths are spoken of, and these are 
taken parallel respectively to the co-ordinate axes in Watt’s 
diagram, so that we speak of the specific heat at constant 
volume or at constant pressure. In what follows these 
will be denoted by c and k respectively. 

__ Take v and p for the independent variables, as in the 
diagram, and let & be the specific heat corresponding to the 
condition 


we see that, for it, 


f (v, p) = const. 


—tde—tl 2 a+ ap ) - 
| a at —tay —t(S? ao+ sap ) : 


ape: 
dpaf dpaf 


rater dp dv 
~dtdf dtdf 


S expression vanishes if f and ¢ vary together, i.e., in 
atic expansion, and becomes infinite if f and ¢ vary 
her, i.e. in isothermal expansion; as might easily 
been foreseen. Otherwise it has a finite value. It 
s usual, however, to choose v and t as independent vari- 

s, while we deal analytically (as distinguished from 
grammatically) with the subject. 


vy we have P 
SY 
, kar=t( Fav + iat). 


But the last term on the right is, by definition, edt ; so that 


7" j d 
(k—e)at=1°7 dr, 


From this point of 


with the condition 
. 


af af 
at dt+ a dv = 0. 
dp af jaf 


. Pots 1 anal de 
is a perfectly general expression. As the most im- 
t case, let f represent the pressure, then we see, by 


dp _dp 

< bet dv at 
.e formula becomes BAe: 
ny KS py ar 
r—o=—t(#) [2 


yperties of an Ideal Substance which follows the Laws of 
d Charles —Closely approximate ideas of the thermal 
r of a gas such as air, at ordinary temperatures and 
may be obtained by assuming the relation 
f po= Rt, 

1 expresses the laws of Boyle and Charles. Thus, by 
formula of last section, we have at once 

=P Pp 

» SSetoey 
ven 0 iy OY ot. 
‘such a eae . 
dp=e> + (k—0) o> 


— $—do=clogt + (k—c) log v. 
Sagar . this is” 


he adiabatics on Watt’s diagram. 
onstant) the relation between p and v in 


sound. It follows from the theory of 


bs ‘ 


wave-motion (HyDROMECHANICS) that the speed of sound is 


Vek 


where ¢ is the temperature of the undisturbed air. This 
expression gives, by comparison with the observed speed of 
sound, a very accurate determination of the ratio k/e in 
terms of R. The value of R is easily obtained by experi- 
ment, and we haye just seen that it is equal to k—c; so 
that k and ¢ can be found for air with great accuracy by this 
process,—a most remarkable instance of the indirect meas- 
urement of a quantity (c) whose direct determination pre- 
sents very formidable difficulties. 

14. Effect of Pressure on the Melting or Boiling Point of a 
Substance.—By the second of the thermodynamic relations 
in 7 10, above, we have 


dp =($ 
(3 )= dv)’ 
so that 


_(® (2 =(# (2 
p= (2) c+ i) = ie) tt be. 


But, if the fraction e of the working substance be in one 
molecular state (say liquid) in which Vo is the volume of 


equations above give © : 


unit mass, while the remainder 1—e is in a state (solid) 
where Vj is the volume of unit mass, we have obviously 
v= eVo + (1—e)Vi. 

Let L be the latent heat of the liquid, then 

dp\ tdo aa L 

dv ~~ t(Vo— Vi \de t(Vo— V\) 

Also, as in a mixture of the same substance in two differ- 

ent states, the pressure remains the same while the volume 
changes at constant temperature, we have dp/dv=0, so that 


finally 
t(Vo— Vi 
i= Avo ap, 
which shows how the temperature is altered by a small 
change of pressure. 

In the case of ice and water, Vi is greater than’ Vo, so the 
temperature of the freezing-point is lowered by increase of 
pressure. When the proper numerical values of Vo, V1, and 
L are introduced, it is found that the freezing-point is low- 
ered by about 0.0074° C. for each additional atmosphere. 

When water and steam are in equilibrium, we have Vo 
much greater than Vi, so that the boiling-point (as is well 
known) is raised by pressure. The same happens, and for 
the same reason, with the melting-point, in the case of bodies 
which expand in the act of melting, such as beeswax, paraffin, 
cast-iron, and lava. Such bodies may therefore be kept 
solid by sufficient pressure, even at temperatures far above 
their ordinary melting points. 

This is, in a slightly altered form, the reasoning of James 
Thomson, alluded to above as one of the first striking ap- 
plications of Carnot’s methods made after his work was 
recalled to notice. 

15. Effect of Presswre on Maximum Density Point of Water.— 
One of the most singular properties of water at atmospheric 
pressure is that it has its maximum density at 4° C. [39° F.]. 
Another, first pointed out by Canton in 1764, is that its com- 
pressibility (per atmosphere) is greater at low than at ordi- 
nary temperatures,—being, according to his measurements, 
0.000,049 at 34° F., and only 0.000,044 at 64° F. Itis easy 
to see (though it appears to have been first pointed out by 
Puschl in 1875) that the second of these properties involves 
the lowering of the maximum density point by increase of 
pressure. To calculate the numerical amount of this effect, 
note that the expansibility, like all other thermal proper- 
ties, may be expressed as a function of any two of the quan- 
tities p, v, t,¢; say in the present case p and t. Then we 
have for the expansibility 


e=1 \=($ )logu=f(p, t). 
Also the compressibility may be expressed as 
et ore ( a y1 
Cate; ay=- dp Og v. ; 
The relation between small simultaneous increments of 


pressure and temperature, which are such as to leave the 
expansibility unchanged, is thus s 


(3) w+ (Z p=. 


Now the expansibility is zero at the maximum density — 
point, for which therefore this equation holds. But the 


(i)=Grmer= (8s 


4 


; { 
tip dee) tee 
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so that 
de it (F a 
(3) wee ee . 
The volume of water at low temperatures under atmospheric 
pressure varies approximately as 
(t—4)? 


C 
Thus we have at 


experimental result above stated we gather that (roughly | 
at least) 


1 
= 79000 nearly; and from Canton’s | 
? 


dt awe 
za) = — 0.000,005 = io 
from which the formula gives — 0,02° C. nearly for the | 
change of the maximum density point due to one additional | 
atmosphere. 

Recent investigations, carried out by direct as well as by 
indirect methods, seem to agree in showing that the true 
value is somewhat less than this, viz., about —0.018° C.; 
so that water has its maximum density at 0° C. when sub- 
jected to about 223 atmospheres. Thus, taking account of 
the result of 7 14 above, we find that the maximum density 
point coincides with the freezing-point at —2.8° C. under 
an additional pressure of about 377 atmospheres, or (say) 2.5 
tons weight per square inch. 

16. Motivity and Entropy, Dissipation of Energy.—The mo- 
tivity of the quantity H of heat, ina body at temperature 


t, is 
H(t — to)/t, 

where fo is the lowest available temperature. 

The entropy is expressed simply as 

Hit, 

being independent of any limit of temperature. 

If the heat pass, by conduction, to a body of temperature 
t'(less than ¢, but greater than %), the change of motivity | 
(i.e. the dissipation of energy) is 


Leni 
Hto (Ca | 


which is of course loss ; while the corresponding change of 
entropy is the gain 


— 0,000,000,3; 


| 


The numerical values of these quantities differ by the 
factor ty, so that, if we could have a condenser at absolute 
zero, there could be no dissipation of energy. But we see 
that Clausius’s statement that the entropy of the universe 
tends to a maximum is practically merely another way of 
expressing Thomson’s earlier theory of the dissipation of 
energy. 

When heat is exchanged among a number of bodies, part 
of it being transformed by heat-engines into work, the work 
obtainable (i.e., the motivity) is 

=(H) — t)3(H/t). 
The work obtained, however, is simply 
2=(H). 

Thus the waste, or amount needlessly dissipated, is 

— t=(H/t). 
This must be esséntially a positive quantity, except in the 
case when perfect engines have been employed in all the 
operations. In that case (unless indeed the unattainable 
condition t = 0 were fulfilled) 

=(H/t)=0, 
which is the general expression of reversibility. 

17. Works on the Subject—Carnot’s work has, as we have 
seen, been reprinted. The scattered papers of Rankine, 
Thomson, and Clausius have also been issued in collected 
forms. So have the experimental papers of Joule. The 
special treatises on Thermodynamics are very numerous ; but 
that of Clerk-Maxwell (Theory of Heat), though in some 
respects rather formidable to a beginner, is as yet far supe- 
rior to any of its rivals. (P. G. T.) 


Apia ret femp intra tice See Etecrriciry, vol. 
viii. p. 88 sq. 

T ERMOMETER, an instrument for detecting and 
measuring differences in temperature. The name is 
usually restricted to instruments adapted for use at 
moderate temperatures ; those for measuring high tem- 
peratures are termed pyrometers (see PYRoMETER). 
Thermometry has been treated theoretically under 
Heat (see vol. xi. p. 498 sqg.). It here remains to 
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trace the history of thermometers, and to describe the 
principal forms in use. 

History.—TYhe honor of inventing the thermometer 
has been given to several natural philosophers of the 
16th century ; the claims of Robert Fludd 
are more tangible than those of Drebbel 
and Santorio, but the instrument invented 
by Galileo before 1597 seems best entitled 
to be considered the precursor of accurate 
thermometers. Ali the early instruments 
were air thermoscopes, and, until the va- 
riations of atmospheric pressure were dis- 
covered, their use was only deceptive. 
Galileo’s thermometer (Fig. 1) consisted 
of a glass bulb containing air, terminat- 
ing below in a long glass tube which 
dipped into a vessel containing a colored 
fluid. The variations of volume of the 
enclosed air caused the fluid to fall or rise 
in the tube, to which an arbitrary scale 
was attached. The great step in advance 
of inventing the aleohol thermometer is 
also due to Galileo, but the date (prob- 
ably 1611 or 1612) is not precisely known. 

Fic. 1. Rinieri certainly had alcohol thermome- 
ters made before 1647, and they are referred to as 
familiarly known in the oldest memoirs of the Acca- 
demia del Cimento (1667). In form they 
resembled those now in use; they had large 
spherical (or, occasionally, cylindrical or hel- 
ical) bulbs, and the degrees intended to rep- 
resent thousandths of the volume of the res- 
ervoir were marked with beads of enamel 
fused on to the stem (Fig. 2). All the Flor- 
entine instruments were graduated in the 
same way, but the scale was arbitrary, and 
the recorded readings were accordingly sup- 
posed for a long time to be useless. In 1829 
the fortunate discovery by Antinori of a 
number of those early Tlorentias thermome- 
ters enabled their scale to be ascertained and 
translated into known degrees. The tem- 
perature of melting ice was marked by them 
as 13.5, while 50 corresponded with 55° C. 
No means of comparing observations made 
by thermometers of different manufacture 
existed until certain fixed*points of universal 
accessibility were discovered. The thermal 
conditions of freezing water were studied 
with great care, but natural congelation was 
generally supposed to take place at variable 
temperatures, until Fahrenheit proved that, 
however much water could be cooled down without 
freezing, the temperature when ice began to form was 
always the same. Hooke, in 1665 (Micrographia, p. 
38), describes the manufacture and graduation of com- 
parable spirit thermometers with the freezing point 
of water as the zero of their scales, and he evidently 
recognized it as fixed. Halley in 1693 stated that the 
temperature of boiling water is constant, and this 
was again proved by Amontons in 1702. In 1694 
Renaldeni of Padua proposed to graduate thermome- 
ters by taking as standards of temperature mixtures 
of definite ans, Eis of ice-cold and boiling water. This 
method, although theoretically admirable (see Hear, 
vol. xi. p. 499), is defective in practice. Seven years 
later Newton proposed anonymously (Phil. Trans. 
1701, vol. xxii. p. 824) a thermometer scale on which 
the temperature of freezing water was 0°, and of 
the blood of a healthy man 12°. Continuing the grad-— 
uation of a linseed-oil thermometer above this point. 
he found that water boiled at 34°. Fahrenheit in 1714 
took as fixed points the tone of the | 
body and that of a mixture of ice and sal ami 
or common salt. In 1721 he made a me 
mometer according to Halley’s suggestion of 
by means of it he proved the depende 
ing point on pressure. It was not v 
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heit’s death that the freezing and boiling points of 
water were universally accepted as fixed points on the 
thermometrie scale. The thermometer has remained 
unchanged in its main features since the middle of the 
18th century. Mercury has been found the most con- 
venient fluid for ordinary use, in spite of the advan- 


tages (Heat, vol. xi. p. 500 sq.) presented by lighter | 


and more volatile liquids. Graduation of thermome- 
ters, by marking off volumes of the stem equal to a 
given fraction of the capacity of the bulb, although 


reintroduced by Réaumur in 1730, has now been en- | 


tirely discontinued. 

The idea of a self-registering thermometer early pre- 
sented itself. Many forms were devised by natural 
philosophers and instrument-makers. That of Sixe, 
in 1782, a precursor of which, dating from the 17th 
century, is preserved amongst the instruments of the 
Florentine Academy, was the most successful. 

Scales.—The absolute zero of temperature is the 
logical beginning of a thermometric scale, but some 

int easy of reference is desirable, and this is found 
in the temperature at which ice melts and water 
freezes. The second accepted fixed point is that at 
which distilled water boils under the pressure of 760 
millimetres (29.92 in.) of mereury. For the division 
of the space between the two fixed points into degrees 
of convenient length only three of the innumerable 
methods pro osed have survived, and one of these, 
the centigrade, is rapidly becoming universal. The 
oldest system, that of Fahrenheit, dates from 1724. 
It is used for meteorological purposes, and popularly, 
in Great Britain, the British colonies, and the United 
States. The freezing point is marked 32° and the 

boiling point of water 212°. At first Fahrenheit em- 
eed A scale of 180 degrees ; the zero was placed at 
‘temperate ”’ (" C.); 90° at ‘‘blood-heat,”’ the point 
to which the alcohol rose when the thermometer was 
laced under the arm of a healthy man; and — 90° at 
the temperature of a mixture of ice and salt, then be- 
lieved to be the greatest possible cold. In 1714 Fahr- 
enheit changed his scale at the suggestion of the Dan- 
ish astronomer Roemer, placed 0° at his ‘‘ absolute 
- zero,’ and divided the space between that and the 
warmth of the human body into 24 degrees. The 
zing point of water thus became 8°. For con- 
venience, these long degrees were divided into quar- 
ters, which were afterwards termed degrees ; thus the 
freezing point became 32° and blood-heat 96°. A mer- 
_cury thermometer graduated in this way, with divisions 
of equal length continiied above blood-heat, registered 
212° in boiling water. Thus the Fahrenheit scale 
~ eame from a duodecimal reckoning. 
- De Lisle, in 1724, introduced a scale in which the 
boiling point of water was marked 0° and the tem- 
_ perature of the cellars of the Paris Observatory 100°. 
He afterwards adopted the freezing point of water as 
his upper fixed point, and called it 150°. This scale 
was used for many years in Russia, but is now obsolete. 
In 1730 Réaumur made alcohol thermometers 
with their zero at the freezing point of water, and 
degrees of one-thousandth of the volume of the 
On some of these the boiling point of water 
as 80°; but the instruments were defective in princi- 
le and very unequal in their indications. Delue intro- 
od mercury thermometers graduated from 0° in melt- 
ice to 80° in boiling water, and these, with Réau- 
i's name attached, are in use for popular purposes 
ermany, Holland, and other parts of the Continent. 
Isius adopted a centesimal scale in 1742. The 
ng point was marked 0° and the freezing point 
er 100°. Linnaeus introduced the mode of 
ing from 0° in melting ice to 100° in boiling 
which is now known as the centigrade, and is 
universally in laboratories, and in, all except 
peaking countries for every scientific purpose. 
it’s scale is convenient for meteorologi 
ccount of its short degrees, admitting of 
racy in reading and compactness in record- 
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| ing, and on account of its low zero, which makes it pos- 
sible in temperate climates to dispense with negative 
| quantities. On the other hand, the centigrade scale is 
| on the whole so convenient, its use is so nearly univer- 
sal, and the advantage of a uniform system is so great 
that it must ultimately be adopted for all purposes.! 


Ark THERMOMETER.—Under constant pressure gases ex- 
pand equally for equal increments of heat. Hence, when 
}an air thermometer is graduated between two fixed points, 
| the graduation may be continued above and below these 
points in degrees of the same length; and any number of 
) air thermometers so made will agree amongst themselves 
at every temperature. The principle of air thermometers 
is treated of in HEAT (ut sup.), and examples of special 
forms are described in that article and in PyRoMETER. 
The air thermometer is the ultimate standard of reference 
to which all other thermometers are referred. 

ALCOHOL THERMOMETER.—AIlcohol, the first liquid used 
for thermometric purposes, possesses numerous advantages, 
and on account of its low freezing point it is always used 
for observations in polar regions. Alcohol thermometers 
are graduated by fixing the freezing point in melting ice 
and by comparison with a mercury or air thermometer at 
several higher and lower temperatures. Recently low- 
temperature thermometers have been verified at Kew in 
melting mercury at the temperature of — 40. The law of 
expansion of alcohol in glass at low temperatures is not 
known with such precision as to make the minimum in- 
dications of Arctic expeditions entirely trustworthy. The 
graduation of ordinary minimum alcohol thermometers 
used for meteorological purposes is effected by comparison 
with mercury standards, and their indications, so far as 
this source of uncertainty is concerned, may consequently 
be relied on. 

Mercury IN GLAss THERMOMETER. — The simplest 
form is the Weight Thermometer, a large glass bulb terminat- 
ing in a capillary tube, and filled with a known weight of 
mercury at0°C. The weight of mercury that escapes when 
the apparatus is heated to 100° is determined, and the tem- 
perature of any enclosure is then ascertained by placing in 
it the thermometer filled at zero, and weighing the liquid 
that runs out. Thermometers on this principle were used 
by Regnault in his celebrated researches on steam. 

Standard Thermometers.—The tube is sometimes made with 
elliptical bore to ensure visibility of the mercury column, 
but it is usually circular in section. The internal diameter 
must be as nearly as possible uniform. This is tested by a 
preliminary calibration in which a short thread of mercury 
is measured in different parts of the tube. The length of 
stem and the range of the thermometer having been de- 
cided upon, the size of the bulb is calculated from the 
known expansibility of mercury and the section of the bore. 
The bulb is made as nearly as possible the required size, 
either by blowing it from a tube or preferably by forming 
it of a glass cylinder, and attached to the stem. The bulb 


cal | other than 760 mm. ap) 


is usually cylindrical in form and it must be uniform in 
thickness. The utmost care requires to be exercised to 
keep the bulb and stem dry and clean and to fill them with 
pure mercury recently distilled. The mercury is boiled in 
the thermometer for some time to drive out all traces of air 
and moisture, and the point of the stem is sealed off. If 
the thermometer is not intended to measure temperatures 
up to the boiling point of mercury, an expansion should be 
made at the top of the tube to prevent bursting from acci- 
dental overheating. Under Hear (vol. xi. pp. 500 and 501) 
the changes of volume which thermometer bulbs undergo 
in cooling and for a long time afterwards are discussed. 
The process of annealing by heating to a temperature ex- 
ceeding 400° ©. [or 752° F.] for some hours as originally pro- 
posed by Person,? or in vapor of mercury for several days 
as recently practiced at Kew, renders the thermometer 
much less liable to suffer change of zero by the lapse of time 
or by heating to any lower temperature. All instruments 
of precision should be treated in this way, or kept for sev- 


1 The process of converting readings of any one of the three 
existing scales into those of any other is a simple matter of pro- 
portion. They stand in the ratio of 80: 100 : 180 (32 being sub- 
tracted from Fahrenheit temperatures before the calculation is 
made, and added to the result when converting from Réaumur 
or centigrade into Fahrenheit). An easy rule for changing centi- 
grade readings into Fahrenheit mentally is—multiply the centi- 
grade temperature by 2, subtract one-tenth of the product, and 
add 32 :¢.9., 10° C, = 20 —2 + 32= 50°F, These rules are only 
to be applied to thermometers made with all modern precautions. 
When the boiling point was determined by immersing the bulb 
of the thermometer in Lae Makan orin steam at any pressure 

ropriate corrections have to be sppies. 
account, see Renou, “ Histoire du Ther- 
Mét, de 1876. 
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eral years after they have been filled and sealed before | 


they are graduated. 

The first fixed point on the scale is marked at the place 
where the mercury stands when the thermometer is buried 
in melting ice from which the water is allowed to drain 
away, the second at the place where the mercury stands 
when the thermometer is immersed in steam of water boil- 
ing freely under the pressure of 760 mm. (29.92 inches) of 
mercury corrected to 0° C. The space between these may 
be graduated either in arbitrary equidistant divisions, as 
it is best to do in delicate instruments, or in degrees of any 
scale. Each degree centigrade is z}y of the volume of the 
tube between the freezing and boiling points; if the tube 
is quite uniform in bore the degrees will be of equal length 
and may be marked off correctly by a dividing engine. If 
the preliminary calibration showed the tube to vary in 
diameter, the degree marks are often adjusted to correspond 
to intervals of equal volume. It is better in all cases, 
whether degrees or arbitrary divisions are adopted, to have 
them of equal length and correct the readings by the calibra- 
tion curve. The scale may be continued above and beneath 
the fixed points in degrees or divisions of the same length. 

Calibration consists in measuring the internal volume of 
the thermometer tube by means of a thread of mercury 
detached from the main column. There are several ways 
of doing this, for particulars of which reference may be 
made to the British Association Report on the subject (1882, 
pp. 145-204), where references to original memoirs are 
given. The best and simplest is Gay Lussac’s “step by 
step’ method. 

The most recent and approved processes of manufactur- 
ing, testing, and using standard thermometers of great deli- 
cacy and high precision are described by Guillaume in his 
“Etudes Thermométriques” (Travaux et Mémoires du Bureau 
International des Poids et Mesures, v., 1886) ;' for additional 
information the work of Pickering cited below may also be 
consulted. 

Comparison of Thermometers—As the apparent expansion 
of mercury in glass from —39° to 100° C2 is very nearly 
proportional to the amount of heat imparted to it, a ther- 
mometer made and divided as indicated above is a natural 
standard. But the apparent expansion with different kinds 
of glass differs (see HEAT, vol. xi. pp. 503-4),? and, except 
at the fixed points or near them, mercury thermometers of 
different construction will only fortuitously agree abso- 
lutely among themselves or with the air thermometer. 
Bosscha* states that at 50° C. the mercury thermometer 
shows an error of 0.5°, other experimenters place it as high 
as 1°, but Mascart found it to amount only to 0.06°.6 For 
purposes of ordinary experiment thermometers are com- 
pared at several temperatures with some standard instru- 
ment of known value—that of the Kew observatory for 
Great Britain,—and all results are stated in terms of the 
standard. The methods of comparison at Kew are described 
by Welsh (Proc. R. S., vi. 181) and Whipple (Phil. Mag. [5], 
xxi., 1886, p. 27). 

The reading of thermometers is greatly facilitated by the 
process of enamelling the back, and still more by that of 
entirely surrounding the instrument with enamel except 
over a narrow strip through which the mercury is seen.® 
The enamel must not be allowed to encroach on the bulb, 
for that would endanger the homogeneity and strength of 
the glass. 

THERMOMETERS EMPLOYED FOR SPECIAL PURPOSES.— 
Physical and Chemical Work.—¥or all purposes of minute 
accuracy where thermometers are applicable standard in- 
struments must be employed. They must be used in one 
position only. The stem is usually engraved with an arbi- 
trary scale of equal divisions, the total range not exceeding 
15° C., and readings are made by a cathetometer at some 
distance. The use of an intermediate bulb, first recom- 
mended by Person, enables the fixed points to be observed 
on instruments of veryshort range. Results of great accu- 
racy, certainly to 0.005° C., may be obtained in this way for 
comparative purposes if sufficient care be taken; but the 
greater the sensitiveness of a thermometer the more diffi- 
cult is it to obtain a series of concordant readings (HEAT, 
vol, xi. p. 501): Pickering’ uses thermometers of extreme 
sensitiveness, in which, by conveying the excess of mercury 
into an expansion at the top of the stem, he secures that 
the same part of the short arbitrary scale is used for every 
temperature that has to be measured. In physical re- 


1 Abstract by Guillaume in the Séances de la Soc. Francaise de 
Physique, 1886, p. 219. 

2 Ayrton and Perry, Phil. Mag. [5), xxii. 1886, p. 325. 

8 See also Kraffts, Comptes Rendus, xcy., 836. 

4 Comptes Rendus, \xix. 875. See note by Regnault, ibid., 879. 

5 Berthelot, Mécanique Chémique, i. 158. . 

6 Whipple, Brit. Assoc. Reports, 1885, p. 937. 

1 Phil. Mag. (5), xxi., 1886, p. 331; xxi. 1887, pp. 401, 406. 


THERMOMETER, 


searches thermoelectric junctions are more often used than 
thermometers for measuring very small differences of tem- 
perature. 

For ordinary work in a chemical or physical laboratory 
thermometers are used which can be read easily to one-tenth 
of a degree centigrade, and have a range from 0° to 100°, or 
in some cases to 350° C. They are always either engraved 
on the stem or graduated on an included scale (see HEAT 
[vol. xi. pp. 503-4], Figs. 4, 5), and are not mounted on frames 
of any kind. Itis not necessary to calibrate such thermom- 
eters; but they should be compared with a standard at 
several temperatures and frequently verified in melting ice 
and steam of boiling water. 

Zincke’s chemical thermometer for high temperature has 
a scale commencing at 100° C, In Geissler’s nitrogen ther- 
mometer the range is extended by raising the boiling point 
of the included mercury, the upper part of the tube being 
filled with rarefied nitrogen. 

Meteorological.—The thermometer was early applied to the 
study of differences of climate, and this is still one of its 
most important uses. The wet and dry bulb thermometers 
placed in the shade give the temperature and humidity (see 
HyGrometry) of the surrounding air, but “shade” and 
“surrounding air” require to be defined. Shade is intended 
to exclude rain and prevent all radiation; and the sur- 
rounding air is that of the atmosphere in the neighborhood 
of the thermometer outside any shelter that may be used. 
The simplest way of observing is to hang up a thermometer 
in the shadow of some rather distant object and leave it until 
it acquires a steady temperature; but this method has been 
found impracticable and does not give very exact results. 

In different countries different patterns of thermometer 
shelter are employed and exposure takes place at a different 
height above the ground. Results so obtained cannot be 
critically compared, and the relative mean-temperatures of 
the atmosphere in different countries are only known to 
within one or two degrees. The Stevenson double-louvred 
screen (see vol. xvi. p. 120), a box open below, provided 
with a solid roof, is used at all meteorological stations in 
Great Britain. It is placed four feet from the ground, and 
painted white outside and inside. The results derived 
from its use are comparable, because the conditions in 
which it is employed are the same, but the general intro- 
duction of a double roof would greatly add to its efficiency. 
Exposure outside windows or in wall boxes is the rule in 
Austria. In France the Renou screen is largely used ; it is 
a flat roof one square metre in extent, and double; the 
thermometers are hung under it two metres from the 
ground. A similar roof, but of much larger size, is em- 
ployed in Australia, in combination with a metal thermom- 
eter-box. A metallic box, constructed of double louvres 
with an air-space between, finds favor in Spain. In Russia 
and Switzerland Wild’s shelter is extensively employed. 
The thermometers are enclosed in a case composed of two 
or three concentric zine cylinders perforated to admit air, 
and placed 11 feet above the ground, They are protected 
by a large shelter of wood, the south wall and roof of which 
are double and made of solid boards, between which air 
circulates; the east and west sides are louyred, and the 
north side entirely open. A similar shelter is used in 
Canada, to cover a box of single sheet-iron louvres in which 
the thermometers are placed 44 feet from the und. 
Various systems of exposure were authorized in the United 
States until 1885. It was then decided, as the result of 
experiments® carried on for nearly two years, that a uni- 
form pattern of shelter be adopted by the Signal Service. 
It is a single-louvred wooden box, 3 feet 6 inches long, 3 
feet wide and high, with a movable bottom and a double 
roof. The louvres are provided with an upright flange on 
their inner side, designed to keep rain from the thermom- 
eters. The bottom of the shelter is to be fixed either 9 
feet above a roof or 16 feet above grass. 

All thesescreens are confessedly imperfect, bey. most 
of them are well adapted for the climates in which they are 
used. Numerous comparisons of different sereens with each 
other have been made,® but in some cases sufficient preca' 
tions in the way of using instruments precisely simila) 
only dissimilarly situated have not been observed, @ 
results are uncertain. A critical comparison of the leadin 
forms of thermometer shelter in use is still a desideratu 

The sling thermometer" (thermométre fronde), a 


* 3 cog 
8 H, A. Hazen, “ Thermometer Exposure,” Prof. Papersof Signal: 
Service, No. xviii., Le saaonay 7 


E., 1884, xii. 681; Dickson, #b., 1885, xiii. 
io ‘The first use of this instrument is usu 
by Arago ((uvres, 1858, viii. p. 500), but Sav 
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thermometer whirled in the air at the end of a string, is 
often used as a standard, and gives more correct readings 
than most closed screens. All open screens are untrust- 
worthy. 


produce a constant draught over the thermometer bulbs by 
the use of a long black- 
ened chimney. These 
give admirable results. 
Very small and bright 
objects are little affected 
by radiation: hence ther- 
mometers with bulbs of 
small diameter and coat- 
ed with a bright deposit 
of gold or silver have 
been used without 
sereens. The air tem- 
perature has also been 
calculated by means of 
a formula from the read- 
ings of two similar ther- 
mometers, the bulbs of 
which are unequally af- 
fected by radiation. Some 
form of sling thermome- 
ter should always be used 
for observations at sea; 
the Board of Trade screen 
generally employed is 
thoroughly — objection- 
able, and can only give 
moderately good results 
by the exercise of great 
_ precautions on the part 
of the observer.” 

As a rule, thermome- 
ters for meteorological 
purposes are made with 
spherical bulbs, although 
eylindrical reservoirs 
present certain advan- 
tages. To ensure perfect 
uniformity in registra- 
tion, the bulbs should all be as nearly as possible of one 
size, constructed of one kind of glass, and the mounting 
perfectly uniform. Better-class instruments have the bulb 
clear of the frame, and the stem attached to a slab of metal, 
of porcelain, or of glass backed by wood; but sometimes 
they are simply fixed to a boxwood scale. In all cases they 
should be graduated on the stem, and compared with a 
‘standard, but in view of the uncertainty of the methods of 
thermometer exposure great delicacy is undesirable. 

The influence of height on thermometers for ascertaining 
the temperature of the air has been investigated with some- 
what conflicting results;? the disparity is at least partly 
due to the use of dissimilar instruments. 

_ Registering Thermometers—Rutherford’s maximum, in- 
vented before 1790,‘ was an ordinary mercury thermometer 
placed horizontally; the column pushed before it a small 
steel index, which was left at the highest point reached. 
‘It is little used now. The maximum thermometers in 
common use for meteorological purposes are Negretti & 
ra’s and Phillips’s. The former is a modified outflow 
thermometer. It is made with a constriction in the tube 
the bulb, past which the mercury easily 
ands, but cannot return when the tempera- 
e falls, as the column breaks at the narrowed 
it when the fluid in the bulb begins to con- 

The thermometer acts horizontally, but /{ 
erett devised a modification which is hung 
ib uppermost, and the mercury, as it passes 
constriction, falls down and stands as a col- 
umn in the inverted tube. The thermometer 

; set by swinging it. Phillips’s maximum, 
laimed also by Walferdin, has a portion of the 

ury thread separated from the rest by a 
ite bubble of air. It is placed horizontally, 
as temperature increases, the detached 
on of mercury is pushed forward and is 

: awn when the main column retreats 
1 the bulb on cooling. It is set for a new observa- 
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Fia.3,—Aitken’s Thermometer Screen 
for Maximum Thermometer. 
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Aitken! has devised a series of thermometer boxes | 
on a new principle, radiation being taken advantage of to | 
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tion by bringing it into a vertical position and tapping it 
slightly. By reducing the length of the index and the 
bore of the stem this thermometer may be made suitable 
for use in any position without altering its register. Wal- 
ferdin’s outflow maximum thermometer is a modification 
of that of Lord Charles Cavendish® and the type of a 
number of similar instruments. It is set by filling the 
stem entirely with mercury from a lateral chamber 
at the top (Fig. 4). The instrument is placed verti- 
cally, and as temperature rises mercury overflows into 
the reservoir. To be read, the thermometer is brought 
back to its original temperature, then the number of degree 
spaces left vacant at the top of the tube shows the excess 
of maximum temperature above that at the time of setting. 

The minimum thermometer in most frequent use is that 
of John Rutherford, invented in 1790. It is a spirit ther- 
mometer, preferably filled with amy] alcohol to reduce risk 
of distillation, in the column of which a small porcelain 
index is included. The instrument is hung horizontally, 
and, as temperature falls, the index is drawn back by the 
surface tension of the fluid. When temperature rises, the 
liquid flows past the index easily, leaving it at the lowest 
point attained. Baudin invented a modification called the 
thermometre a marteau in 1862; it acts vertically, the index 
being fixed by a spring, as in Sixe’s thermometer, and set 
by a long glass needle included in the stem, which, when 
the instrument is inverted, falls on the index and drives it 
to the surface of the alcohol. The mercurial minimum of 
Casella is an instrument of great delicacy and beauty, ex- 
tremely difficult to make, and requiring careful handling 
in its use. A side tube of wide bore ac (Fig. 5) is joined to 
the stem of an ordinary mercurial thermometer near the 
bulb. This tube terminates in a small chamber abd, cut off 


Fia. 5, 


by a perpendicular glass diaphragm which is perforated by 
a hole of greater diameter than the thermometer stem. 
When set, the mercury in the stem indicates the actual 
temperature, and the chamber is empty. On the principle 
of Balfour Stewart’s fluctuation thermometer,® when the 
instrument is heated the mercury remains stationary in 
the stem but expands into the chamber ab. When cooled, 
the mercury passes out of the chamber; when this is empty, 
the temperature has returned to that at which the instru- 
ment was set, the surface attraction of glass and mercury 
prevents the fluid leaving the diaphragm 3, and all subse- 
quent contraction takes place from the stem. The position 
of the mercury column in the stem marks the minimum 
temperature since last setting, The instrument is set by 
raising the bulb end and allowing all the mercury to flow 
from the chamber. 

Thermometers which record the actual temperature at 
any required time, by a change of position produced by a 
clock were employed by Blackadder’ in 1826. His process 
was complicated and uncertain. Negretti & Zambra have 
a simpler arrangement that works well. Several of their 
reversing thermometers (see under Deep-Sea Thermometers) 
are pivoted on a frame, and held upright by catches which 
are withdrawn in turn at definite intervals by an electri- 
cal arrangement regulated by a clock. Each instrument, 
when it reverses, preserves the record of temperature at 
that moment until it is set again. ; 

No thoroughly satisfactory self-registering maximum or 
minimum thermometer has yet been produced. In all ex- 
isting forms the indications are liable to be disturbed by 
shaking. Where alcohol is the fluid used, it is apt to vol- 
atilize and accumulate at the top of the tube, so registering 
a much lower temperature than actually occurs, It is ex- 
tremely difficult also to free alcohol thermometers from 
air, which gradually escapes from solution in the fluid and 
renders the instrument untrustworthy or even useless. — 

Radiation Thermometers.—The intensity of solar radiation 
is measured by the pyrheliometer, which usually consists 
of a body heated by the sun’s rays and a thermometer to 
measure the rise of temperature. In meteorology radiation 
is measured by thermometers simply exposed with 
blackened bulbs. Results of the utmost diversity are 


5 Phil. Trans., i., 1757, p.300. Henry Cavendish’s register ther- 
mometer is on another’ rinciple and a much less practical 
instrument (see Wilson's Life of Cavendish, p. 477). 
6 Proc, R. S., viii. 195, 
7 Trans, R. S, E., 1826, x. 337, 440, 


312 


given by different methods. As there is no means of de- 
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Miller-Casella thermometers, were of the form shown in 


termining the true measure of radiation, all that can be | Fig. 6. The tube is U-shaped, the bend and part of each limb 


done is to have the instruments whose indications are to 
be compared constructed and exposed in the same way. 
The usual form, as suggested by Herschel, is a maximum 
thermometer with a spherical bulb half an inch in diameter 
coated with lamp-black and placed in the centre of a spheri- 
cal vessel of clear glass, 24 inches in diameter, and exhausted 
of air. The state of the vacuum may be shown by includ- 
ing a small mercurial manometer, or a radiometer, or by 
soldering in platinum electrodes through which a discharge 
can be made in the interior. It is not essential that the 
vacuum be very perfect; some observers prefer to employ 
a globe filled with dry air. For separate instruments to be 
comparable, Whipple! and Ferrel? have shown that the 
bulbs must be truly spherical, of equal thickness and size (a 
difference of 8 per cent, in diameter produces variations of 
several degrees), blackened sufficiently to absorb all radia- 
tion falling on them, and placed accurately in the centre of 
perfectly spherical enclosures, which must also be of equal 
diameter. The stem should be as small as possible in pro- 
portion to the bulb; and before being used for comparative 
purposes all radiation thermometers should be compared 
with an arbitrary standard by daily exposure for several 
weeks to sunshine, 

Minimum radiation thermometers, intended to measure 
radiation from the earth at night, are usually filled with 
alcohol, and much ingenuity has been expended on increas- 
ing their delicacy. The bulbs are made very large rela- 
tively to the bore, and constructed so as to expose a great 
surface, the reservoir being often helical, lenticular, annu- 
lar, spoon-shaped, forked, or even like a gridiron. 

Earth Thermometers.—Saussure introduced the use of 
sluggish thermometers packed in non-conducting material 
for taking the temperature of the soil at different depths. 
Symon’s earth thermometer on this principle is a slow- 
action instrument cased in felt, and is lowered by a chain 
into an iron tube which has previously been sunk to the 
required depth, It may be withdrawn and read without 
changing its record. The underground temperature com- 
mittee of the British Association have used both slow 
action and self-registering thermometers for their observa- 
tions in mines and shafts.8 

Thermometers with very long stems, which can be read 
aboye ground, fitted in deep borings in the rock, are used 
at the observatories of Greenwich and Edinburgh for 
investigating earth temperature. Those at present estab- 
lished at the Royal Observatory, Edinburgh,‘ are the suc- 
cessors of a set fixed in the rock in 1837, and broken acci- 
dentally in 1876, They are placed with their bulbs at 
depths of 25, 12, 6, 3 feet beneath the surface respectively, 
and one has its bulb just covered. The readings of the 
intermediate thermometers supply data: for correcting the 
long columns of alcohol in the deeper ones for the different 
temperatures of their different parts. Allowance may be 
made for this effect without. calculation by utilizing the 
principle applied by Sainte-Claire Deville to pyrometers. 
A second stem, similar in every way to that of the ther- 
mometer, nearly filled with the same fluid, but hermetically 
sealed at the lower end, is fixed beside the thermometer 
stem. The fluctuations it shows are due solely to causes 
affecting the stem and not the bulb of the thermometer, and 
they are eliminated from the readings of the latter by 
taking account only of the difference of level of the fluid 
in the two tubes. , ¢ 

Deep-Sea Thermometers.— The earliest observations of 
warmth beneath the surface were made by raising samples 
of water in a valved box and noting the temperature when 
it was brought‘on board, Saussure, in addition to this, used 
sluggish thermometers, which he left immersed for several 
hours before reading. His latest thermometer for sea-work 
was filled with alcohol, and had a bulb more than an inch 
in diameter, which was imbedded in a mass of wax and 
enclosed in a stout wooden case. It attained the temper- 
ature of its surroundings very slowly, preserved it for a 
long time, and gave, in his hands, thoroughly trustworthy 
results. On the introduction of registering thermometers 
these were used, but the unsuspected magnitude of the 
effect of pressure at great depths made the earlier records 
entirely misleading. 

A modification of Sixe’s thermometer, protected from 
pressure by the addition of an outer bulb partially filled 
with a liquid, is now usually employed on deep-sea expedi- 
tions. Those used on the “Challenger,” under the name of 


1 Quart. J. R. Met. Soc., 1879, vy. 142: 1884, x. 45. 
2 Signal Service Prof. Papers, No. xiii., 1884, > 34. 
% Fora résumé of the methods and work of the committee, see 


filled with mercury; the rest of the tube, the bulb, and 
part of the expansion on the other 
side with alcohol. A steel index, 
held in its place by the pressure of 
a hair, is immersed in the spirit 
in each limb above the mereury, 
which pushes one or other before 
it as the temperature is rising or 
falling, and leaves them at points 
denoting the highest and lowest 
temperatures passed through. The 
indexes are set by a magnet. 
The “Challenger” thermometers, 
which were not graduated on the 
stems, were secured side by side 
with porcelain temperature scales 
to vulcanite frames and placed in 
copper cases perforated to allow a 
circulation of water. Tait investi- 
gated the whole subject of pressure 
corrections after the return of the 
expedition, and found that the high 
result obtained by a previous ex- 
perimenter was due mainly to heat 
developed by compression of the 
vulcanite, which affected the ther- 
mometer in the press, but would 
not do so at sea. The correction 
which had to be applied was rather 
less than 4+ of a degree Fahr. per 
mile of depth’ These thermome- 
ters require to be immersed from 
twenty minutes to half an hour before they acquire the 
temperature of the water, they can only be read to quarter 
degrees Fahr., and they simply indicate the ex- 
treme temperatures through which they have 
passed. Buchanan has greatly improved the 
instrument by reducing the bore of the tube 
on the minimum side, which is that most fre- 
quently used, thus giving long degrees. An 
arbitrary scale is engraved on the stem. His 
mercury piezometer is affected by temperature 
and by pressure, and enables the actual tem- 
perature at any known depth to be found. 
Aimé in 18457 invented a very ingenious 
arrangement of outflow thermometers, which 
were inverted by a weight. slipping down 
the line, and registered as they were being 
drawn up. His instruments were accurate, but 
very delicate and troublesome to manage. 
Within the last few years Negretti and Zambra 
have patented several forms of modified outflow 
thermometers. The first instrument of the kind 
was complicated and unmanageable, but that 
now before the public is both simple and con- 
venient. It consists of a mercury thermometer 
with a cylindrical bulb and a stem AC (Fig. 7) 
of wide bore terminating in a small pyriform 
aneurism. Thestem is contracted and contorted 
just above the bulb, and when the instrument 
is turned upside down the mercury column 
breaks at this point and flows down into the 
tube, which is graduated in the inverted posi- 
tion. To protect it from pressure the thermom- 
eter is hermetically sealed in a strong glass 
tube, the portion of which surrounding the 
bulb contains a quantity of mereury secured b: 
a ring of india-rubber cement. When the ther- 
mometer is made to turn over at any depth in 
water of any temperature, the record remains 
nearly unaltered, and, until set for a new ob- 
servation, enables the actual temperature at the 


FiGc, 6,—Miller-Casella 
Thermometer. 


Fig. 7. 
Negrettiand instant of reversal to be ascertained at any 


paves subsequent time and in any other place. The 


,detached column standing in the tube changes 
Thnverted). its length slightly by change of temperat 

A series of experiments with twelve - 
ments has shown that for 60° F. change of temperature 
there is a difference of one degree in the reading of the 
inverted thermometer. Hence a correction must be applied 
in all cases where the temperature at which the thermome-_ 
ter is read differs more than a few degrees from that at 


5 “ Challenger” Narrative, ii., App. I., 1882. j 
6 For a general account of despaiok thermometers, se 
chanan, Proc. R. S. E., X., 1878, 77; and “ Chal.” Reports, Ni 
tive, vol 


nn, Chime 7 PRs ta), 1845, xy. 1. 


roid barometer. 


in the neighborhood of the boil- 
ing point of water and divided on the 


‘stem 
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which it was inverted, contrary to the opinion of the Ger-| barometric pressure, and consequently the altitude, is ob- 


man observers.! 
read while wet, the temperature by which it should be | 


If a thermometer is inverted in water and | tained. 


Clinical T hermometers.—The first use to which thermome- 


corrected is obviously that given by the wet-bulb in air. In| ters were applied was the study of the temperature of 
view of the great range of temperature experienced in deep- | the blood in fevers; and the constancy of the temperature 


sea work in the tropics, the size of the little overflow cell | 
B, which prevents mercury from the bulb from entering the | 
tube, must be considerably increased before the thermometer 
can be used with safety for such purposes. The Negretti | 
and Zambra thermometer acquires the temperature of its | 
surroundings very rapidly (two or three minutes are usually 
sufficient) ; it can be read easily to tenths of a degree Fahr. ; | 
and, above all, it ascertains temperature at exact points of | 
depth, and has thus revealed layers of remarkably varying | 
temperature 2 which could not have been detected by the | 
other instruments in use. 

The loaded wooden frame originally employed for revers- 
ing the thermometer is unsatisfactory, and Magnaghi’s re- 
versing gear actuated by the revolution 
of a small propeller set in motion by 
the water when the thermometer is 
drawn up briskly, is not to be trusted 
in shallow water or where there are 


| of many forms of clinical thermometer. 


rapid currents. When the pin is with- 
drawn the thermometer case turns over 
and is clamped by a side-spring on the 
frame. Rung* adopted a simpler and 
better though somewhat clumsy frame, 
in which the thermometer was made to 
turn byslipping a weight down the line. 
The United States Fish Commission 4 
employ the thermometer in a frame 
adapted for use on a wire sounding line, 
and also actuated by a messenger, but 
the thermometer is not clamped on 
turning over. The Scottish marine sta- 
tion produced’ a modification of Mag- 
naghi’s frame, the propeller being re- 
placed by a forked lever held down by 
a spiral spring and raised when the 
thermometer is to be reversed by the 
impact of a Rung’s messenger (Fig. 8). 
A messenger placed on the line below, 
and hung by a loop to the upper groove 
of the thermometer, is let go when the 
thermometer turns and reverses another 
instrumentlower down. Instead of be- 
ing lashed to the sounding line the frame 
is retained by a ram’s horn spiral be- 
low and clamped by a small vice at the 
upperend. Buchanan has modified and 
simplified the frame, combining its 
mode of attachment to the line with the 
American method of reversing. 
Neumayer® has attempted to use a 
photographic thermograph for deep-sea 
work, the light being supplied by a 
Geissler tube excited by a small bat- 
tery. Siemens’s electrical thermometer 
has also been experimented with,’ but 
has hardly been brought toa practicable 
state, and the same may be said for the 
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use of thermoelectric junctions. 4 
Hypsometer.—The boiling-point ther- 4 

mometer or hypsometer may be used to 

obtain an independent measure of the 


i 


esti of the atmosphere, and so to 
termine an altitude or verify an ane- 
It consists of a very 
delicate mercury thermometer grad- 
uated only for 20 or 25 degrees Fahr. 


Fie. 8. — Scottish 
Frame for Deep-Sea 


Stem into tenths. Alarge aneurism on 7 [He meter, Mes. 


the tube a little above the bulb should 


allow the freezing point to be verified vee ba one 
’ time to time on the portion of ment. 
beneath it. The thermometer is 


A in a cylindrical tin vessel in which water is boiled by 


it lamp placed underneath. The bulb must be raised 
erably above the level of the water, and the whole 
to the top of the mercury column immersed in the 
m. After steam has been escaping freely for some time 

temperature is read, and by reference to a table the 


bnisse der Un 
, our. Seo. Me. oe, (3) 1886, No. iii, p. 289. 
. 5 Mill, Proc. R. S. E., xii., 1884, 928. 


Reports, Narrative, 1884, i. p. 95. 


of the healthy human body was for a century considered 
sufficient to entitle it to the position of a fixed point in 
graduating thermometers. The increased importance now 
attached to temperature in disease has led to the production 
The large instru- 
ments intended to be read in situ are now entirely super- 
seded by small maximum self-registering thermometers. 
Graduation is carried to one-fifth of a degree, and the usual 
range is about 25 degrees Fahr.,—from 85° or 90° to 110° or 
115°. Olive-shaped bulbs have been used, but a cylindrical 
form is most common. There should be an arrangement 
like that suggested for hypsometers to enable the freezing 
point to be verified. Casella’s thermometer on Phillips’s sys- 
tem has a small expansion on the stem, followed by a con- 
traction, to prevent the index following the rest of the 
mercury into the bulb when the instrument is not in use. 
The “half-minute thermometer” is quick in action; it 
has a bulb of very small diameter and an extremely fine 


| bore, the mercury thread being rendered visible by Hicks’s 


arrangement of a lens-fronted stem. Immisch’s avitreous 
thermometer is recommended for clinical use on account of 
its small size, convenient shape, and non-liability to get out 
of order, 

Thermometers for Technical Purposes—These are made in 
an infinite variety of forms, adapted to the various processes 
of manufacture and industry. The scale is often dispensed 
with in these instruments, a movable pointer being fixed at 
the point at which the mercury is to be kept. Air or steam 


_ thermometers (see PYROMETER) are rapidly superseding 


point of water. 


mercury instruments for all temperatures above the boiling 
The cheap German paper-scale thermome- 


‘ters are largely used, fitted in wooden cases, as dairy ther- 


| 


fahrt der Drache, Berlin, 1886, p. 2. | Avitreous Thermometer. 


/mometers, and a larger size for brewing purposes. 


Alarm 
thermometers are often employed, in which electric contact 
is made and a bell rung when the temperature exceeds or 
falls short of a certain limit. Thermostats of various forms 
are made use of, in which a thermometer, by the position 
of the mercury in the stem, regulates the gas supply of a 
burner and thus the heat of an enclosure. 

Metallic Thermometers.— Thermometers depending on 
change in length or form of composite metal bars, such as 
Crighton’s zinc-iron bar and Bréguet’s sil ver-gold-platinum 
spiral (see PYROMETER), are converted into registering in- 
struments by the addition of two light pointers pushed for- 
ward by the index needle as it travels round the graduated 
are to either side and left at their extreme points. Jtir- 
gensen in 1841 constructed a chronometer, the balance wheel 
of which was arranged so as to exaggerate the effects of 
change of temperature and thus to affect the rate. It fur- 
nished a very close approximation to the mean temperature 
between the intervals of rating, and was approved by Arago 
for use in observations. Hermann and Pfister’s metallic 
thermometer‘ is probably the best adapted for meteorological 
purposes, and has given satisfactory results at the Zurich 
observatory. It is a flat spiral of brass and steel, which 
unrolls and coils up according to changes of temperature, 
moving an index on a divided horizontal circle and marking 
the maximum and minimum by light pointers. In order 
to secure regular results, the instrument must be annealed 
by heating for some time in boiling linseed oil. 

Several instruments known popularly as metallie ther- 
mometers depend on a different principle, that of the change 

of form in a thin metallic enclosure 

containing liquid. Immisch’s avit- 
reous thermometer (Fig. 9) is an 
example. A minute Bourdon’s tube 
is fixed at one end, and the other 
bears on the short arm of a lever, 
the longarm of which acts by a rack 
on the pinion forming the axis of 
the pointer. It is only one inch in 
_ diameter and extremely accurate. 

Thermographs.—The first form of 
thermograph, due to Wheatstone, 
was an electrical apparatus. It has 
recently been improved by Van 
Rysselberghe, in whose hands it has 
assumed the following form. The 
thermometer is of rather wide bore 
and open above. At intervals of 
quarter of an hour a wire is moved 
gradually down the tube by a clock 
until it touches the mercury; an electric circuit is thus 


8 Repert. fiir Meteorologie, i. pt. i. p. 7. 
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completed, and causes an indentation by a diamond point 
which moves in the same way as the wire down a rotating | 
cylinder covered with thin sheet copper or zine. The metal | 
sheet is renewed at each revolution of the cylinder, and it | 
is sufficient to join the indented points with a graver to 
have a plate from which any number of copies of the record 
may be printed. Cripp’s thermograph records hourly on a 
revolving cylinder. It consists essentially of a mercury 
thermometer coiled into a flat spiral and suspended on a 
horizontal axis. Any change of temperature displaces 
the centre of gravity of the system, and the instrument 
rotates through an arc, moving a pencil as it does so, A 
perfectly continuous record is produced by the photographie 
thermograph. Wet and dry bulb thermometers are so ar- 
ranged that a beam of light passes through an air-speck, 
which separates part of the mercury thread, or through the 
vacant part of the tube, and falls on a rotating cylinder 
covered with photographic paper on which it traces the 
curve of temperature fluctuation. ‘This apparatus is prob- 
ably the most perfect of its kind. In Bowkett’s thermo- 
graph the change of form of a curved tube containing oil 
moves a pencil radially over a card turned horizontally by 
aclock, The resulting curve is referable to polar instead 
of rectangular co-ordinates; the radius measures tempera- 
ture, the angle time. Richard’s thermograph is also actuated 
by means of a sealed metallic capsule containing fluid. It 
draws a continuous curve in ink on a revolving drum on 
which one sheet lasts for seven days. This instrument is 
largely employed in observatories to check eye-observations, 
and is peculiarly adapted for use in positions to which ac- 
cess can only be had occasionally. It is made in many forms, 
one of which is specially adapted for marine work, the sealed 


capsule being rolled into the form of a cylinder and exposed 
to the water on both surfaces. (H. BR. M.) 


THEROIGNE DE MERICOURT, ANNE JosEPH 
(1762-1817), was born at Marcourt (from a corruption 
of which name she took her usual designation), a small 
town in Luxembourg, on the banks of the Ourthe, on 
13th August, 1762. She was the daughter of a well- 
to-do farmer, Peter Théroigne. She appears to have 
been well educated, having been brought up in the 
convent of Robermont ; she was quick-witted, strik- 
ingly handsome in appearance, and intensely passionate 
in temper; and she had a strong and almost volcanic 
power of eloquence, which she used with great effect 
upon the mobs of Paris during that short space of 
her life (1789-93) which alone is of historical inter- 
est. The story of her having been betrayed by a young 
seigneur, and having in consequence devoted her life to 
avenge her wrongs upon aristocrats, a story which is 
told by Lamartine and others, is unfounded, the truth 
being that she left her home on account of a quarrel 
with her stepmother. Shé went to Paris, and, on the 
outbreak of the Revolution, she was surrounded by a 
coterie of well-known men, chief of whom were Pétion 
and Desmoulins. She belonged to their party to the 
last,—became in fact the ‘‘ Fury of the Gironde.’’ On 


14th July, 1789, she came prominently into notice at 
the fall of the Bastille, and for about four years there- 
after she was seen in many of the stormiest scenes of 
the Revolution, being known as ‘‘la belle Liégoise,’’ 
and singularly attired in a riding habit, a plume in her 
hat, pistols in her belt, and a sword dangling by her 
side. arly in October she took a leading part in the 
march to Versailles, and the return journey with the 
king and queen to the capital. No horror appalled her, 
and the violence of her language and her power with 
the mob were no less remarkable than the influence 
which she was able, by combining cajolery, threats, 
and money, successfully to exert on the royalist sol- 
diers, so winning them over to the Revolution. Being 
justly accused of dangerous conduct, her arrest was 
ordered in the following year (1790), and she left Paris 
for Marcourt, whence after a short stay she proceeded 
to Liége, in which town she was seized by warrant of 
the Austrian Government, and conveyed first. to Tyrol 
and thereafter to Vienna, accused of having been en- 
gaged in a plot against the life of the queen of France. 
After an interview, however, with Leopold II., she 
was released; and she returned to Paris, crowned of 
course with fresh laurels because of her captivity, and 
resumed her influence. In the clubs of Paris her yoice 


gus, and promised that if it would hide her she would 


THEROIGNE DE MERICOURT—THESEUS. 


was often heard, and even in the National Assembly 
she would violently interrupt the expression of any 
moderatist views. She commanded in person the 3d 
corps of the so-called army of the faubourgs on 20th 


June, 1792, and again won the gratitude of the people. 


She shares a heavy responsibility for her connection 
with the riots of the 10th of August. A certain con- 
tributor to Desmoulins’s journal, the Acts of the 
Apostles, Suleau by name, earned her savage hatred 


| by associating her name, for the sake of the play upon 


the word, with a deputy named Populus, whom she 
had never seen. On the 10th of August, just after she 
had watched approvingly the massacre of certain of 
the national guard in the Place Vend6me, Suleau was 
pointed out to her. She sprang at him, dragged him 
among the infuriated mob, and he was stabbed to death 
in an instant. But the time came when her party was 
in peril at the hands of one more extreme, <t she now 
wildly urged the mob to more moderate courses. Then 
the furies of the ‘‘ Mountain’’ seized the fury of the 
Gironde, and they stripped her naked, and flogged her 
in the public garden of the Tuileries. The infamous 
affront drove her mad. She was removed to a private 
house, thence in 1800 to La Salpetriére for a month, 
and thence to a place of confinement called the Petites 
Maisons, where she remained—a raving maniac—till 
1807. She was then again removed to La Salpetriére, 
where she died, never having recovered her reason, on 
9th June, 1817. 
THESEUS, the great hero of Attic legend,’ son 
of Aigeus, king of Athens, and Aithra, daughter of 
Pittheus, king of Treezen. Thus through his father 
he was descended from Erechtheus and the autoch- 
thones of Attica; through his mother he came of 
the Asiatic house of Pelops. geus, being childless 
went to Delphi to consult the god, who gave him an 
ambiguous answer. He went to Trcezen, and told the 
oracle to Pittheus, who, seeing its bearing, contrived 
that Aigeus should have intercourse with his daughter 
/Ethra. Aigeus then departed to Athens, and in due 
time ithra, who remained at Treezen, brought forth 
Theseus. It was given out that the child’s father was 
Poseidon, the great god of Troezen, and in after ages 
the Troezenians pointed to the Holy Isle as the place 
where Poseidon and Aithra met, and where Adthra 
raised a temple to Athene Aypaturia, at which Treezen- 
ian maids dedicated their girdles before marriage. 
For his tutor and guardian young Theseus had one 
Cannidas, to whom, down to Plutarch’s time, the 
Athenians were wont to sacrifice a black ram on the 
eve of the festival of Theseus. On passing out of 
boyhood, Theseus, in accordance with custom, went to 
Delphi, and there cut off his front hair. A%geus had 
deposited his sword and boots under a heavy rock, 
telling Authra that, if she gave birth to a son who, 
on attaining manhood, should be able to lift the rock 
and remove the sword and boots, she was to send him 
with all secrecy to his father at Athens. Theseus 
now lifted the rock, removed the sword and boots, and 
set out for Athens. He encountered many adventures 
on the way. First he met Periphetes, surnamed 
Corynetes (Clubman). Him Theseus slew, and car- 
ried off his club. At the isthmus of Corinth dwelt 
Sinis, called the Pine-Bender, because he killed his 
victims by fastening them to the top of a pine tree (or 
two pine-trees), which he had bent down and then 
suffered to fly up. Theseus hoisted the Pine-Ben 
on his own pine-tree. Now, the deceased Pine-Bend 
had a pretty daughter, who ran and hid herself in a 
thicket. where asparagus grew plentifully and, when 
Theseus came to look for her, she prayed to the aspara- 


never injure asparagus any more. Theseus 
her from the thicket, and from their union sprai 
family of the Ioxids, who worshipped 


1 All the passages in the Iliad and Odyssey in whict 
or allusions to aa legend occur are regarded with m 
probability as spurious. : pa 


speepirac : 
of Marathon 


THESEUS. 


Theseus despatched the Crommyonian sow (or boar), | 


a dreadful monster. Then he flung over the cliff the 
wicked Sciron, who, while his guests were perforce 


washing his feet, used to kick them over into the sea. | 


In Eleusis, Theseus wrestled with and killed Cereyon. 
A little farther on he slew Procrustes, who had only 
one bed for all comers: if his guest was too short 
for the bed, he stretched him out ; if he was too long, 
he cut him down to the requisite length. At the 
Cephissus Theseus was met by the Phytalid family, 
who purified lim from the taint of bloodshed. 


the derision of some masons, who were putting on the 
roof of the new temple of Apollo Delphinius : 
““Why,’’ they asked, ‘‘ was such a pretty girl out 
alone ?’’ In reply Theseus took the bullocks out of 
their cart and flung them higher than the roof of the 
temple. He found his father married to Medea, who 
had fled from Corinth. Being a witch, she knew 
Theseus before his father did, andtried to persuade 
A®geus to poison his son; but Algeus at last recog- 
nized him by his sword, and took him to his arms. 
Theseus was now declared heir to the throne, and the 
Pallantids, who had hoped to succeed to the childless 
king, conspired against Theseus, but he crushed the 
i He then attacked the flame-spitting bull 
and brought it alive to Athens, where he 
sacrificed it to Apollo Delphinius. Now comes -the 
adventure of the Cretan Minotaur (see Mrnos), 
whom Theseus slew by the aid of ARIADNE (q.v.). 
While Theseus was in Crete, Minos, wishing to see 
whether Theseus was really the son of Poseidon, flung 
his ring into the sea. Theseus dived and brought it 
up, together with a golden crown, the gift of Amphi- 
trite. On the return voyage the ship touched at 
Naxos, and there Theseus abandoned Ariadne. He 
landed also at Delos, and there he and the youths 
danced the crane dance, the complicated movements of 
which were meant to imitate the windings of the 
Labyrinth.’ In_ historical times this dance was still 
danced by the Delians round the horned altar—an 
altar entirely composed of left-sided horns. Theseus 
had promised Aigeus that, if he returned successful, 
the black sail with which the fatal ship always put to 
sea* should be exchanged for a white one. But he 
oe his promise; and, when fromthe Acropolis at 
Athens igeus deseried the black sail out at sea, he 
flung himself from the rock, and died. Hence at the 
festival which commemorated the return of Theseus 
there was always weeping and lamentation. Theseus 
now carried out a political revolution in Attica by abol- 
ishing the semi-independent powers of the separate 
townships and concentrating those powers at Athens, 


and he instituted the festival of the Panathenza,’ as 


{ 


asymbol of the unity of the Attic race. Further, 
according toa democratic tradition, he abolished the 
monarchy, and substituted in its place a popular gov- 
ernment ; but to obviate the evils of a pure democ- 
racy, he instituted the three classes or castes of the 
eupatrids (nobles), _geomori toy agree aie and 
demiurgi (artisans). He also minted coins bearin 

figure of an ox. He extended the territory of 
Attica as far as the isthmus of Corinth. 


1 The Ostiaks of Siberia have an elaborate crane dance, in 
which the dancers are dressed up with skins and the heads of 
Sens ag Reise durch verschiedene Provinzen des russischen 

2 So, too, a ship that sailed annually from Thessaly to Troy 
rith offerings to the shade of Achilles = to sea with sable sails 
‘hilostratus, Heroica. xx. 25). The ship that was to bring Iseult 
the mortally wounded Tristram was to hoist a white sail ifshe 

on board, a black sail if she was not. 
the modern Greek version of the tale of Theseus, 
sialick Researches, ix. 97. : 

Besides the Panathensa, Theseus is said to have instituted 
festival of the Synoikia or Metoikia. Wachsmuth ingeniously 

es that the latter festival commemorated the local union 

ngle city of the separate settlements on the Acropolis and 
diate n borhood, while the Panathenza commemo- 

union of the whole of Attica (C. Wachsmuth 


+ P. 453 sq. 


Compare 


As | 
he passed through the streets of Athens, his curls | 
and long garment reaching to his ankles drew on him 


The black sails recur | 
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He was the first to celebrate in their full pomp the 
Isthmian games in honor of Poseidon ; for the games 
| previously instituted by Hercules in honor of Meli- 
certes had been celebrated by night, and had partaken 
of the nature of mysteries rather than of a festival. 
Of Theseus’s adventures with the Amazons there 
| were different accounts. According to some, he sailed 
with Hercules to the Huxine, and there won the 
| Amazon Antiope as the meed of valor; others said 
'that he sailed on his own account, and captured 
Antiope by stratagem. Thereafter the Amazons 
attacked Athens. Antiope fell fighting on the side 
of Theseus, and her tomb was pointed out on the 
south side of the acropolis. By Antiope Theseus had 
/ason, Hippolytus. On the death of Antiope, Theseus 

married Phzedra. She fell in love with hae stepson 
Hippolytus, who resisting her advances, was accused 
by her to Theseus of having attempted her virtue. 
Theseus in arage imprecated on his son the wrath of 
Poseidon. His prayer was answered: as Hippolytus 
was driving beside the sea, a bull issuing from the 
waves terrified his horses, and he was thrown and 
killed. This tragic story is the subject of one of the 
extant plays of Euripides. 

The famous friendship between Theseus and Pirith- 
ous king of the Lapiths, originated thus. Hear- 
ing of the strength and courage of Theseus, Pirithous 
desired to put them to the test. Accordingly he drove 
away from Marathon some cows which belonged to The- 
seus. The latter pursued, but, when he came up with 
the robber, the two heroes were so filled with admira- 
tion of each other that they swore brotherhood. At 
the marriage of Pirithous to Hippodamia (or Deidamia) 
a fight broke out between the Lapiths and Centaurs, 
in which the Lapiths,. assisted by Theseus, were vic- 
torious, and drove the Centaurs out of the country. 
Theseus and Pirithous now carried off Helen from 
Sparta, and when they drew lots for her she fell to the 
lot of Theseus, who took her to Aphidnee, and left her 
in charge of his mother Mthra and his friend A phidnus. 
He now descended to the lower world with Pirithous, 
to help his friend to carry off Proserpine. But the 
two were caught and confined in Hades till Hercules 
came and released Theseus. Meantime Castor and 
Pollux had captured Aphidne, and carried off their 
sister Helen and Adthra. When Theseus returned to 
Athens, he found that a sedition had been stirred u 
by Menestheus, a descendant of Erechtheus, one o 
the old kings of Athens. Failing to quell the out- 
break, Theseus in despair sent his children to Hubcea, 
and, after solemnly cursing the Athenians, sailed away 
to the island of Seyrus, where he had ancestral estates. 
But Lycomedes, king of Seyrus, took him up to a 
high place, and cast Til into the sea, that he died. 
Others said that he fell off himself over the cliff as he 
was taking his evening walk. Menestheus reigned at 
Athens, but, when he died before Troy, the sons of 
Theseus recovered the kingdom. Long afterwards, 
at the battle of Marathon (490 B.c.), many of the 
Athenians thought they saw the phantom of Theseus, 
in full armor, charging at their head against the Per- 
sians. When the Persian war was over, the Delphic 
oracle bade the Athenians fetch the bones of ‘Theseus 
from Seyrus, and lay them in Attic earth. It fell to 
Cimon’s lot in 469 B.c. to discover the hero’s grave at 
Seyrus, and bring back his bones to Athens. The 
were deposited in the heart of Athens, and hencefort 
escaped slaves and all persons in peril sought and found 
sanctuary at the grave of him ats in his life had been 
a champion of the oppressed. His chief festival was 
on the 8th of the month Pyanepsion (October 21st), 
but the 8th day of every month was also sacred to 
him. 

Whatever we may think of the historical reality of 
Theseus, his legend seems to contain recollections of his- 
torical events, e.g., the cvvorxicuds, whether by this we under- 
stand the political centralization of Attica at Athens ora 
| local union of previously separate settlements on the site 
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of Athens. The birth of Theseus at Treezen points to the 
immigration of an Ionian family or tribe from the south, 
With this agrees the legend of the contest between Athene 
and Poseidon for supremacy on the acropolis of Athens, for 


Theseus is intimately connected with Poseidon, the great | : : 
| we have no information. 


Ionian god. Ageus, the father of Theseus, has been iden- 
tified by some modern scholars with Poseidon. 

The Athenian festival in October, popularly supposed to 
commemorate the return of Theseus from Crete, is inter- 
esting, as some of its features are identical with those of 
harvest-festivals still observed in the north of Europe. 
Thus the eiresione, a branch of olive wreathed with wool 
and decked with fruits, bread, etc., which was carried in 
procession and hung over the door of the house, where it 
was kept for a year, is the Erntemai (Harvest-may) of Ger- 
many.! 

The well-preserved Doric temple to the north of the 
acropolis at Athens, commonly known as the Theseum, was 
long supposed to be the sanctuary in which the bones of 
Theseus reposed. But archeologists are now much divided 
on this question. It is agreed, however, that the temple is 
of the 5th century B.c.,and that the date of its construction 
cannot differ widely from that of the Parthenon.? There 
were several (according to Philochorus, four) temples or 
shrines of Theseus at Athens. Milchhofer thinks he has 
found one of them in the neighborhood of Pireus.’ 


Our chief authority for the legend of Theseus is the life by 
Plutarch, which is acompilation from earlier writers. G. Gilbert, 
who has investigated the sources from which Plutarch drew for 
his life of Theseus, believes that his chief authority was the 
Aithis of Ister, and that Ister mainly followed Philochorus. See 
Philologus, xxxiii., 1874, p. 46 sq. 

There is a modern Greek folk-tale which preserves some 
features of the legend of Theseus and the Minotaur, but for the 
Minotaur has been substituted a seven-headed snake. See Ber- 
nard Schmidt, Griechische Mdhrchen, Sagen, und Volkslieder, p. 
118 sq. (J. G. FR.) 


THESMOPHORIA, an ancient Greek festival, cele- 
brated by women only in honor of Demeter Oecuo¢gépoc. 
At Athens, Abdera, and perhaps Sparta, it lasted 
three days. At Athens the festival took place on the 
11th, 12th, and 13th of the month Pyanepsion (24th, 
25th, and 26th October), the first day being called 
Anodos (ascent), or, according to others, Kathodos 
serene. the second Nesteia (fast), and the third 

alligeneia (fairborn).* If to these days we add the 
Thesmophoria, which were celebrated on the 10th at 
Halimus, a township on the coast near Athens, the 
festival lasted four days.® If further we add the fes- 
tival of the Stenia, which took place on the 9th, the 
whole festival lasted five days.® The Stenia are said 
by Photius to have celebrated the return of Demeter 
from the lower world (Anodos), and the women railed 
at.each other by night."| The Thesmophoria at Hali- 
mus seem to have included dances on the beach.* The 
great feature of the next day (the Anodos) is generally 
assumed to have been a procession from Halimus to 
Athens, but this assumption seems to rest entirely on 
an interpretation of the name Anodos, and it loses all 
probability when we observe that the day was by others 
called Kathodos.? Probably both names referred to 


f 
1 See W. Mannhardt, Antike Wald- und Feld-Kullte, p. 212 sq. 
2 For the literature on the subject, see Milchhéfer, in 
Baumeister’s Denkmiler des classisehen Alterthwms, i. p. 170. 
8 See Eriduternder Text to the Karten von Attika (Berlin, 1881), i. 


p. 37 8q. 

4 Behoh. on Aristoph., Thesmophoriazuse, 80 and 585; Diog. 
Laer., ix. 43; Hesychius, s.v. tpujpepos (the reading here is un- 
certain) and avodos ; Alciphron, iii.39 ; Athenzeus, 307/. Plutarch 
( Vit. Demosth., 30) states that the Nesteia took place on the 16th of 
Pyanepsion, but in this he stands alone. 

5 Sehol. on Aristoph., Thesm., 80; Photius, Lex.,s.v. @crpuodopiwy 
nuépai & (where Naber should not have altered the MS. reading 
& into «5’); Hesychius, s.v. tpity Oecpodopiwv. 

6 Schol, on Aristoph., Thesm., 834. 

7 Photius, Lex., s.v. erjvia; cf. Apollodorus, i. 5, 1. 

8 Plut., Solon, 8; for this passage probably refers to the 
Thesmophoria, the Cape Colias mentioned being near Halimus 

see Priduternder Text to the Karten von Attka, ii, 1 q))- The 

hesmophorium at Halimus is mentioned by Pausanias (i. 81, 1). 

® Hesychius (s.v. advodos) and the Schol. on Arist,, Thesm., 585, 
suppose that the day was so called because the women ascended 
tot 
ona height. But no ancient writer mentions a procession from 
Halimus. For the name Kathodos, see Schol., loc. cit. ; Photius, 
Lex., 8.V. Serpohopiwy juépac 6’, For the statement that at one 
part of the festival (commonly assumed, by the writers who ac- 
cept the statement, to be the Anodos) the women carried on their 
heads the “ books of the law,” we have only the authority of the 
scholiast on Theocritus, iv. 25, who displays his i 
describing the women as virgins (see below), and saying that they 


THESMOPHORIA. 


the descent of Demeter or Proserpine to the nether 


| world, and her ascent from it.’ ‘The next day, Nesteia 


e pie rgay Set glare: which (according to the scholiast) stood | 68 


orance by | 64 


was a day of sorrow, the women sitting on the ground 
and fasting.’ As to what took place on the Kalligeneia 
Nor can we define the time or 
nature of the secret ceremony called the “‘ pursuit ’’ or 
the ‘‘ Chalcidian pursuit,’’ and the sacrifice called the 
““ nenalty.’’ 

acne the Thesmophoria (and for nine days pre- 
viously, if Ovid, Met., x. 434, is right, and refers to 
the Thesmophoria) the women abstained from inter- 
course with their husbands, and to fortify themselves 
strewed their beds with Agnus castus and other plants. 
The women of Miletus strewed their beds with pine 
branches, and put fir-cones in the sanctuaries of 
Demeter.’ Whether unmarried women were admitted 
to the festival seems doubtful; in Lucian’s time it 
would appear that they were.!* The women of each 
deme (township) elected two married women of their 
number to preside over them at the festival; and every 
married man in the township who possessed property 
to the value of three talents had to provide a feast for 
the women on behalf of his wife.° During the festival 
the women seem to have been lodged by twos in tents 
or huts, probably erected within the sacred precincts 
of the eaaintnm They were not allowed to 
eat the seeds of the pomegranate or to wear garlands 
of flowers. Prisoners were released at the festival,’® 
and. during the Nesteia the law-courts were closed 
and the senate did not meet.” Aristophanes’s play on 
the festival sheds little light on the mode of its cele- 
bration. : 

At Thebes Thesmophoria were celebrated in summer 
on the acropolis (Cadmeia); at Eretria during the 
Thesmophoria the women cooked their meat, not at 
fires, but by the heat of the sun, and they did not in- 
voke Kalligeneia (which seems to mean that they did 
not celebrate the last day of the festival); at Syracuse, 
during the festival, cakes called myllov, made of sesame 
and honey in the shape of pudenda muliebria, were 
handed round.” Agrigentum, Ephesus, and Dryme, 
in Phocis, had also their Theemophiatiar! 


* The above was nearly all that was known about the Thes- 
mophoria down to 1870. In that year E. Rohde published 
in the Rheinisches Museum (N. F. 25, p. 548 sq.) a scholion on | 
Lucian (Dial. Meretr., ii. 1), which he discovered in the 
Vatican MS. Palatinus 73, and which furnishes some curious 
détails about the Thesmophoria. It also explains two ob- 
scure and corrupt passages of Clemens Alexandrinus and 


went in procession to Eleusis. The statement may therefore be 
dismissed as an etymological fiction. Aristophanes, Eceles., 222, 
is no evidence for the book-carrying. 

10 The Beeotian festival of Demeter, which was held at about 
the same time as the Athenian Thesmophoria, and at which 
the megara (see below) were opened, is distinctly stated by 
Plutarch (De Js. et Osir., 69) to have been a mourning for the de- 
scent (Kathodos) of Proserpine. ‘ 
ll Plut., Dem., 30; Id., De Is. et Osir., 69. 
12 Hesychius, s.v, diwyna; Suidas, s.v. xaAncduxov na; Hesy- 
chius, s.v. ¢nuia. For flight and pursuit as parts of religious 
ceremonies, cf. Plutarch, Quast. Grwve., 38; Id., Quast. Rom., 63; 
Id., De Def. Orac., 15; Elian, Nat. An., xii. 34; Pausanias, i. 24, 4; 
Id., viii. 58, 3; Diodorus, i. 91; Lobeck, Aglaophamus, p.676; Mar- 
quardt, Staatsverwaltung, 2d ed., iii. 323. 
18 Alian, Nat. An.,ix. 26; Schol.on Theoer., iv. 25; Hesychius, 
s.v. kvéwpov; Pliny, N. H., 24, 59; Dioscorides, i, 135 (184, ed. 
Sprengel); Schol. on Nicander, Ther., 70 sq. ; Galen, xi. 808, ed. 
aihn; Steph. Byz., s.v. MéiAnros. 
14 Lucian, Dial. Meretr., ii.1. Onthe other hand, we read in 
Strabo (i. 3, 20) of virgins at Alponus ascending a tower as 
spectators (kara @éav) of the Thesmophoria, which would seem to 
ea d that they did not participate in it. ‘ae 

1 Isceus,, De Cironis Hered., 19; 1d., De Pyrat Hered., 80. 

16 Aristoph., Zhesm , 624, 648, with the Schol. ad Z. As 
custom of camping out at festivals, Plutarch (Quast, " 
6,2) compares the Jewish Feast of Tabernacles with the 7 
Dionysia; from which we may perhaps infer that the worshippers, — 
camped out at the Dionysia. . Gumilla, Histoire de T Orenoque, 
f Clem Alex., Protrep., 19; Schol. on Sophocles, Cah 
i. = 
18 Marcellinus on Hermogenes, in Rhetores Graci, ed. Walz, i 
462; Sopater, ibid., viii. 67. . ; 

Th seems to m 


19 Aristoph., Thesm., 80. 
Nesteia, as the Schol. ad /. takes it. That the “midd 


the Nesteia we know from Athenzeus, 307/. 
* Xenophon, Hellen, v. 2,29; Plutarch, Susili aie ; 


1 


e word tpé 


a, 
at Polyenus, v. 1, 1; Herodotus, vi. 16; P 
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Pausanias, the true meaning of which had been divined by | served by the Arrephoroi at Athens), we are strongly 


Lobeck (Aglaophamus, p. 828 sq.). The substance of the 
scholion is this. When Proserpine was carried off by Pluto, 
aswineherd called Eubuleus was herding his swine at the 
spot, and his herd was engulfed in the chasm down which 
Pluto had yanished with Proserpine. Accordingly at the 
Thesmophoria it was customary, in memory of Eubuleus, to 
fling pigs into the “chasms of Demeter and Proserpine.” 
(These “chasms” may have been natural caverns or per- 
haps vaults. The scholiast speaks of them also as adyta and 
megara.') In these chasms or adyta there were supposed 
to be serpents, which guarded the adyta and consumed 
most of the flesh of the pigs that were thrown in. The 
decayed remains of the flesh were afterwards fetched by 


women called “drawers” (antletriai), who, after observing | 
rules of ceremonial purity for three days, descended into | 


the caverns, and, frightening away the serpents by clapping 
their hands, brought up the remains and placed them on the 
altars.2. Whoever got a portion of this decayed flesh and 
sowed it with the seed in the ground was supposed thereby 
to secure a good crop.’ The rest of the scholion is obscure, 
and perhaps corrupt, but the following seems to be the 
sense. The ceremony above described was called the arreto- 
phoria, and was supposed to exercise the same quickening 
and fertilizing influence on men as on fields. Further, 
along with the pigs, sacred cakes made of dough, in the 
shape of serpents and of phalli, were cast into the caverns, 
to symbolize the productivity of the earth and of man. 
Branches of pines were thrown in‘ for a similar reason. 
The custom described in this important scholion is clearly 
the same as that referred to by Clemens Alexandrinus 
(Protrep., 217) and Pausanias (ix. 8,1). From the latter 
we learn that the pigs were sucking pigs, and from the 
former (if we adopt Lobeck’s emendation peydpots Savras for 
peyapisovres) that they were thrown in alive. From Pausa- 
nias we may further perhaps infer (though the passage is 


corrupt) that the remains of the pigs thrown down in one | 


were not fetched up till the same time next year (cp. 
aus., x. 32,14). The question remains, At what point of 
the Thesmophoria did the ceremony described by the 
scholiast on Lucian take place? Rohde thinks that it 
formed part of the ceremonies at Halimus, his chief ground 
being that Clemens (Protrep., 34) and Arnobius (v. 28) men- 
tion phalli in connection with the “ mysteries at Halimus ”; 
but it is not certain that these mysteries were the Thesmo- 
phoria. The legend of Eubuleus seems to show that the 
ceremony commemorated the descent of Proserpine to the 
nether world; and, if we are right in our interpretation of 
the name Kathodos as applied to the first day of the Thes- 
mophoria proper, the ceremony described would naturally 
fall on that day. Further, if our interpretation of Pausa- 
nias is correct, the same day must have witnessed the 
descent of the living pigs and the ascent of the rotten pork 
of the previous year. Hence the day might be indiffer- 
ently styled Kathodos or Anodos (‘‘ descent” or “ ascent’’); 
and so in fact it was. 

It is usual to interpret Thesmophorus “lawgiver” and 
Thesmophoria “ the feast of the lawgiver.” But the Greek 
for “ lawgiver” is not Thesmophorus but Thesmothetes (or 
Nomothetes, when nomos displaced thesmos in the sense of 
“law”). If we compare such names of festivals as Oscho- 
phoria, Lampadephoria, Hydrophoria, Scirophoria (“the 
carrying of grapes, of torches, of water, of umbrellas ’’) with 
the corresponding Oschophorus, Lampadephorus, Hydro- 

horus, also Thallophorus and Kanephorus, we can scarcely 
ety concluding that Thesmophoria must originally have 
meant in the literal and physical sense the carrying of the 
thesmoi, and Thesmophorus the person who so carried them ; 
and, in view of the ceremony disclosed by the scholiast 
on Lucian (compared with the analogous ceremony ob- 


of Demeter and 
the Infernal Deities at Cnidus a chamber which may have been 
one of the megara referred to by thescholiast. It contained bones 
of pigs and marble figures of Pigs. The chamber was not, how- 
ever, ey A ep e Newton’s Discoveries at Hali- 
carnassus, elc., li. p. yorska 1 Id., Travels and Discoveries in the Le- 
ant, ii. p. 180 sg. According to Porphyry (De Andro Nympharum, 
the Infernal Deities had megara, as the Olympian had temples, 
and the sacrificial pits of the former corresponded to the altars 

of the latter. 

a 


2Compare the functions of the two id aga at Athens 

‘(Paus., . ol e ad serpents in connection with Demeter, com- 
2 ‘ 9% 

This, as Mr. Andrew Lang has pointed out, resembles the 
nd custom of bu the flesh of the human victim in the 
to fertilize them. The human victim was with the Khonds, 

the with the Greeks, a sacrifice to the Earth goddess. 

pherson, Memorials of Service in India, p. 129. 
ad vow, With Rohde, for AauBdvovor, Compare 
Miletus supra. The pine-tree played an impor- 
the worship of Cybele. Cp. Marquardt, Staatsver- 


1 Mr. C. T. Newton discovered in the sanctua 


tempted to suppose that the women whom he calls Antle- 
triai may have been also known, at one time or other, as 
Thesmophoroi, and that the thesmoi were the sacra which 
they carried and deposited on the altar, The word would 
then be used in its literal sense, ‘ that which is set down.” 
How the name Thesmophorus should have been transferred 
to the goddess from her ministers is of course a difficulty, 
which is hardly disposed of by pointing to the epithets 
Amallophorus (‘“‘sheaf-bearing”) and Melophorus (“ apple- 
bearing”), which were applied to men as well as to the 
goddess. 

As to the origin of the Thesmophoria, Herodotus (ii. 171) 
asserts that they were introduced into Greece from Egypt 
by the daughters of Danaus; while, according to Plutarch 
(Fragments, p. 55, ed. Dibner), the feast was introduced 
into Athens by Orpheus the Odrysian. From these state- 
ments we can only infer the similarity of the Thesmophoria 
to the Orphic rites and to the Egyptian representation of 
the sufferings of Osiris, in connection with which Plutarch 
mentions them. The Thesmophoria would thus form one 
of that class of rites, widely spread in Western Asia and in 
Europe, in which the main feature appears to be a lamenta- 
tion for the annual decay of vegetation or a rejoicing at its 
revival. This seems to have been the root, e.g., of the 
lamentations for Adonis and Attis. See W. Mannhardt, 
Antike Wald- und Feld-Kulte, p. 264 sq. 

On the Thesmophoria, see Meursius, Grecia Feriata, p. 151 sq. ; 
L. Preller, Demeter und Persephone, p. 335 sq.; Id , Griech, Myth. (sf 
i. 639 sqg.; Fritsche’s ed. of the Thesmophoriazuse, p. 577 sq.; Aug. 
Mommsen, Heortologie, p. 287 sq.; Rheinisches Museum, Xxy. (1870), 
p. 548; Gazette Archéologique, 1880, p. 17; Mr. Andrew Lang, in 
Nineteenth Century, April, 1887. (J. G. ER.) 


THESPLA, an ancient Greek city of Bootia. It 
stood on level ground commanded by the low range of 


hills which runs eastward from the foot of Mount 


Helicon to Thebes. In the Persian invasion the 
Thespian contingent of 700 men voluntarily stayed 
with the Spartans at Thermopyle, and shared their 
fate. For its resistance to the Persians, the city 
was burned by Xerxes (480 B.c.). . Nevertheless, in 
the next year 1800 Thespians shared in the great 
victory of Platzea. At the battle of Delium (424) the 
flower of the Thespians fell fighting against Athens 


‘on the side of Thebes, and in the following year the 


jealous Thebans availed themselves of the weakness 
of their gallant confederate to pull down the walls of 
Thespiz. The walls were restored by the Spartans 
under Agesilaus in 378, but were again destroyed by 
the Thebans, apparently before the battle of Leuctra 
(371).° After the battle the Thespians, who had taken 
no part in it, withdrew to a strong place, Ceressus, 
from which, however, they were expelled by the 
Thebans. In 343 the city was not yet restored; but 
it must have been subsequently, for it is mentioned in 
the Roman wars. 


In the 2d century Pausanias mentions that Thespi con- 
tained a theatre, a market-place (agora), and sanctuaries of 
Aphrodite, the Muses, and Hercules. Love (Eros) was the 
deity most venerated by the Thespians; they possessed a very 
ancient image of him in the shape of an unhewn block of 
stone. The marble statue of Love by Praxiteles was the great 
sight at Thespie, and drew crowds to the place. It was 
carried off to Rome by Caligula, restored by Claudius, and 
again carried off by Nero. There was also a brouze statue 
of Love by Lysippus. From an inscription we learn that 
one of the deities worshipped was Demeter Achea, the 
“Mater Dolorosa.” The Thespians also worshipped the 
Muses, and celebrated a festival in their honor in the 
sacred grove on Mount Helicon. Remains of what was 
probably the ancient cidadel are still to be seen, consisting 
of an oblong or oval line of fortification, solidly and regu- 
larly built. The adjacent ground to the east and south is 
covered with foundations, bearing witness to the extent of 
the ancient city. The neighboring village Eremokastro, on 
higher ground, was thought by Ulrichs to be probably the 
site of the ancient Ceressus. In 1882 there were discovered, 
about 1200 yards east of Eremokastro, on the road to Arko- 
podi (Leuctra), the remains of a polyandrion, including 


5 Rennghee (Hellen., vi. 3,1 and 5) and Diodorus (xv. 46) ene 
of Thespiw as if it had been destroyed and its inhabitants driven 
away before the battle of Leuctra ; but, as the Thespian peed 
were present with the Thebans immediately before the e 

aus., ix. 13, 8), it would seem that only the walls, not the city 

tself, had been previously destroyed. See Grote, Greece, : 
ix. p. 379. 
sé a 
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a colossal stone lion. The tomb dates from the 5th century | 
B.c., and is probably that of the Thespians who fell at | 
Plata, for those who fell at Thermopyle were buried on | 
the field. / 

See Leake, Travels in Northern Greece, ii. 479 sq.; Dodwell, Tour | 
through Greece, i. 253; Bursian, Geogr. von Griechenland, i. 237 8q.; | 
Ulrichs, Reisen u. Forschungen in Griechenland, ii. 84 sq.; Mittheil. d. | 
deutsch, archidol, Inst. in Athen, 1879, pp. 190 sq., 273 sq.; Upaxtixa rips 
év "A@jvats apxarodoyixns érapias, 1882, pp. 60-74. 

THESSALONIANS, Episties ro tHE. Thessa- 
lonica, now SALONICA (q.v.), was in the time of the 
Romans the most important town of Macedonia. In 
consequence of its aivakenéona situation, on a good 
harbor and on the Via Egnatia, the great trade road 
which connected the Adriatic with the Hellespont, the 
town had surpassed the old capital Pella, and had in- 
deed become one of the chief commercial centres of 
the ancient world. Since the Roman conquest the 
seat of the Roman provincial government had been 
here. Here, as in Corinth, the conditions were favor- 
able for the reception of Christianity. The popula- 
tion was not purely Greek, but cosmopolitan, a mixt- 
ure of divers nationalities. Such a population is | 
always more susceptible to religious novelties for good 
and for evil than one of old, firmly established national 
growth. The apostle Paul experienced this to his 
great joy and satisfaction here also, as he for the first 
time set foot on the shores of Europe with the mes- 
sage of Jesus Christ. It was about the year 52 or 53 

. that’ he, on his arrival from Philippi, preached the 
gospel of Christ in the rich merchant city. As in| 
other places, he began with the Jews. There was a 
Jewish congregation at Thessalonica, as at all the 
great ports and trading centres of the Mediterranean, 
with their own synagogue and regular service. For 
three Sabbaths Paul stood up in the synagogue, prov- 
ing by the Scriptures that Jesus was the piomiel and 
expected Messiah (Acts xvii. 1-3). He had not much 
success with the Jews, but this was more than com- 

ensated by the number of ‘‘ devout Greeks”’ (7.e., 

entiles who already had some connection with Juda- 
ism) whom he won to a belief in Christ. He found 
hearing especially with the chief women (Acts xviii. 
4). But Paul had also converted a not smaller num- 
ber of real heathens. Indeed, they must have con- 
stituted the majority of the Christian church there 
formed, for in his first epistle he says quite generally 
that his readers, in consequence of his preaching, had 
turned from idols to the one true God (1 Thess. i. 9). 

Paul’s stay in Thessalonica was short. The plots of 
the Jews soon obliged him to leave the town, and he 
betook himself to Bercea. (Acts xvii. 10), thence to 
Athens (Acts xvii. 15), and finally to Corinth (Acts 

xviii. 1). The two epistles were written to the church 
of Thessalonica during a stay of a year and a half in 
Corinth (Acts xviii. 11), about 53-54, not before this 
in Athens, as is asserted in the subscription of both 
epistles in the Codex Alexandrinus and other MSS. 

or when Paul wrote the first epistle some time had 
elapsed since the formation of the church: some 
members were already dead (1 Thess. iv. 13), and Paul 
had worked for some time, not only in Macedonia, 
but also in Achaia (i. 7, 8). On the other hand, the 
church appears to be comparatively young; the con- 
versions are still spoken of everywhere in Macedonia 
and Achaia (i. 9). All this points to the conclusion 
that the first epistle was written in Corinth, and this 
is confirmed by the opening salutation (i. 1), in which 
Silvanus (Silas) and Timotheus are-named as joint 
authors, for they were in Corinth with Paul (Acts 
xvii. 5). 

The first epistle gives us a very clear picture of the 
disposition and state of such a young church, com- 
posed of former heathens. They had received with 
enthusiasm the gospel of Jesus Christ, the Bringer of 
salvation, the Saviour in the approaching day of judg- 
ment (i. 9, 10). But the realization of this salvation 
is now awaited with impatience, and a sense of disap- 
pointment is experienced because some members of 
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the church have died without having seen the advent 
of the Lord (iv. 13). At the same time many there 
are still living in gross heathen sins and vices (iy. 1-8). 
Paul had sent back Timotheus from Athens to Thessa- 
lonica in order to advise the young inexperienced 
church, and to obtain news concerning it (iii. 1-5). 
He has just returned to Paul (iii. 6), and the informa- 
tion received through this source is the oceasion of the 
first epistle,’ designed to supply the place of Paul’s 
personal presence and bring new exhortation and in- 
struction from the apostle to the young church, which 
still much needed guidance. 

We have no information concerning the effect of 
this letter. It is conceivable, however, that the 
church required yet further advice and direction from 
the apostle, and so far it is not remarkable that Paul 
saw the need fora second similar letter of teaching 
and exhortation. This second epistle also, if it is 
genuine, was written during Paul’s stay of a year and 
a half at Corinth, very soon after the first. For it 
also is written in the conjoined names of Silvanus and 
Timotheus, who were still with Paul, while we must 
understand from Acts xviii. 18 that after Paul’s de- 
parture from Corinth they ceased to be his companions. 
The occasion of this epistle seems especially to have 
arisen from the circumstance that the church had 
been put into fearand anxiety about the advent of 
Christ, perhaps by a pretended letter from Paul. 
Two passages point to the existence of such a thing: 
in ii. 2, Paul says that the church shall not let-itself 
be alarmed ‘* by word or by letter as from us”’ Ce 
nominally coming from us), and in iii. 17 again aul 
lays emphasis on his signature by his own hand as the 
token (of genuineness) to be noticed in each letter. 
Tn any case the chief aim of the epistle is to tranquil- 
lize the church concerning the advent of Christ, which 


is not yet immediately imminent. He particularly ex- - 


horts them not to let themselves be shaken in mind, 
as that the day of Christ is at hand (ii. 1, 2). For be- 
fore this day comes the ‘‘man of sin’’ must first 
appear, who seats himself in the temple of God, and 
gives himself out for God (ii. 3-5). And he too is for 
the present kept back by another power (ii. 6, 7). 
Only when the latter is taken out of the way shall 
‘‘that wicked’’ be revealed, and the great falling 
away shall follow (ii. 8-12). » 

The genuineness of the two epistles has not remained 
unquestioned by the newer criticism. Baur declared 
himself against the genuineness of both epistles,? and 
he is followed by Van der Vies* and several others. ¢ 
But in general the predominant opinion of impartial 
criticism at present 1s that the genuineness of the first 
epistle is certain, while that of the second must be 
given up. 


This is the opinion of Hilgenfeld (Z. f. wiss. Theol., 1862, 
p. 225-264; 1866, p, 295-301; 1869, p. 441 sq.; 1870, p. 244 
sq.), Van Manen (Onderzoek naar de echtheid van Paulus 
tweeden brief aan de Thessalonicensen, Utrecht, 1865), 8. David- 


son (Introd. to the New Testament, 2d ed., 1882, i. 4-16, 336-351), 


Weizsiicker (Das apostolische Zeitalter, 1886, p. 249-261) ; and 
Holtzmann also leans to the same view, without, however, 
definitely committing himself (inl. in d. N. T., 2d ed., 1886, 
p. 233-241). ‘The genuineness of the first epistle is vindi- 


cated by Lipsius (Theol. St. u. Kr., 1854, p. 905-934), Von 


Soden (ibid., 1885, p, 263-310), and Paul Schmidt (Der erste 


Thessalonicherbrief neu erklirt, Berlin, 1885), while, on the 


other hand, Kern ( Tiibing. Zeitschr. f. Theol., 1839, ii. 1 
and Bahnsen (Jahrb. fiir prot. Theol., 1880, p. 681-705) 
that of the second. Grimm (Theol. St. u. Kr., 1850, p. 
816) and Westrik (De echtheid van den tweeden brief aan 


7 portine, s Acts xvii. 14-15 and xviii. 5, Silas and h 
had remaine 
inth. But a 1 Thess. iii. 1-5 it must be understood tha 
Timotheus was in Athens with Paul, and had been sent thence te 
Thessalonica. a + - | 

2 Paulus der Apostel Jesu Christi, 1845, and_ The 1 
biicher, 1855, p. 141-168, reprinted in 2d ed. of Paulu 

3 De beide aan de Thessalonicensen, Leyden, 186: 

Theol., 1877, p. 731 sq. 
509-524) dispute the gel 


iadieee oe ree hte” S 
the first epistle, presupposing the spuriousness of 


behind in Berea, and first met Paul again in Core 
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Thessalonicensen, Utrecht, 1879) have entered the lists for 
the genuineness of both epistles. 

The final decision of the newer criticism is justified 
by the evidence. No real difficulties can be brought 
against the genuineness of the first epistle, but they 
certainly can against that of the second. When Baur 
finds that the epistles lack the characteristic Pauline 
ideas, he is only so far right that the doctrine of justi- 
fication by faith is not dealt with, for which, however, 
no occasion arises. It has been asserted that there are 
traces of imitation of the epistles to the Corinthians, 
but the points of resemblance are not such as to jus- 
tify this conclusion. The connection of the passage in 
1 Thess. ii. 16 (the wrath of God is already come upon 
the Jews) with the destruction of Jerusalem rests on 
an arbitrary, nay false, interpretation. And it cannot 
be maintained on impartial examination that in 1 Thess. 
ii. 14, 15, the Jewish churches of Palestine are set 
forth in a way unlike Paul, as an example for the 
heathen churches. 

The objections to the second epistle are much 
weightier, though here also not all the arguments 
adduced by hostile critics are valid. It has been often 
said that the author, like the author of the Apocalypse, 
regards Nero as the Antichrist, expecting him to re- 
appear as the arch-enemy of Christ. But this inter- 

retation of the short statement of our epistle cannot 
proved. The assumption that before the dawn of 
salvation godlessness would reach its height through 
the appearance of an arch-enemy of God and His 
church is, so to speak, a dogmatic postulate which 
rests on the prophecies of Daniel and other prophets 
of the Old Testament. And, in so far as the picture 
of this arch-enemy is endowed with historical features, 
they can quite as well have been drawn from Caligula 
as from Nero. For Caligula had already laid claim to 
the honors of a god, ar because of this appeared to 
the Jews to be the embodiment of godlessness. The 
assumption of such an Antichrist would not be strik- 
ing in Paul. Even if it is correct (as is generally and 
with reason taken for granted) that by the hindrance 
which keeps back the appearance of Antichrist (2. 
Thess. ii. 6, 7) the Gatablished might of the Roman 
emperor and empire is to be understood, this view 
would be quite in keeping with Paul’s views about the 
Roman dominion (Rom. xiii. 1-7). Yet it must be | 
conceded that the statements on this head create real | 
difficulty, if we compare them with those of the first 
epistle, in which all stress is laid on the fict that the 
day of the Lord comes as a thief in the night, and 
that man must be prepared for it at any moment (1 
Thess. v. 1-11). In the second epistle it is pointed 
out with equal emphasis that the day of the Lord is 
not immediately imminent, and that certain events 
must come first (2 Thess. ii. 1-10). It is certainly 
very striking that Paul, so soon after the admonitions 
of the first kind, should have given the quieting as- 
-surances of the second. And 2 Thess. ii. 2 and iii. 7 
ean hardly be explained except by the supposition that 
the readers had been thrown into alarm by a pretended 
epistle from Paul. Could this have been dared in that 
early time, almost under the, eyes of the apostle? 
Finally, it is not to be denied that the style of the 
hoot epistle is different from that of the first, and 
that the contents often appear a mere imitation, except 
in the eschatological passages on account of which it 


was written. It must therefore be admitted that 
weighty if not conclusive considerations have been 
inst its genuineness. e. 8~. ) 


NICA. See SALonica. 
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—by the Cambunian Mountains on the north, and by 
Othrys on the south, while on its western side runs 
the massive chain of Pindus, which is the backbone 
of this part of Greece, and towards the east Ossa and 
Pelion stand in a continuous line; at the northeastern 
angle Olympus rises, and is the keystone of the whole 
mountain system. The elevation of some of the sum- 
mits in these ranges is considerable, for three of' the 
peaks of Pindus are over 5000 feet, and Olympus, 
Ossa, and Pelion reach respectively the height of 9754, 
6407, and 5310 feet. The country that is contained 
within these limits is drained by a single river, the 
Peneius, which, together with the water of its numer- 
ous confluents, passes into the sea through the Vale 
of Tempe. This place, which the Greeks were accus- 
tomed to associate with rural delights, is a chasm, 
cloven in the rocks, as the fable tells us, by the trident 
of Poseidon, between Olympus and Ossa; but though 
it possesses every element of the sublime, yet. its 
features are soft and beautiful, from the broad wind- 
ing river, the luxuriant vegetation, and the glades 
that at intervals open out at the foot of the cliffs. It 
is about four miles and a half long, and towards the 
middle of the pass, where the rocks are highest, the 
precipices in ea direction of Olympus fall so steep] 
as to bar the passage on that side ; but those which 
descend from Ossa are the loftiest, for they rise in 
many places not less than 1500 feet from the valley. 
Owing to the length and narrowness of the ravine, it 
was a position easily defended, but still it offered a 
practicable entrance to an invading force, in conse- 
quence of which a number of castles were built at 
different times at the strongest points. On the north 
side of Thessaly there was an important pass from 
Petra in Pieria by the western side of Olympus, de- 
bouching on the plain northward of Larissa; it was 
by this that Xerxes entered, and we learn from He- 
rodotus (vii. 173) that, when the Greeks discovered 
the existence of this passage, they gave up all thoughts 
of defending Tempe. On the side of Epirus the main 
line of communication passed over that part of Pindus 
which was called Mount Lacmon, and descended the 
upper valley of the Peneius to Aginium in the north- 
west angle of Thessaly, near which place now stand 
the extraordinary monasteries of Meteora. This was 
the route by which Julius Ceasar arrived before the 
battle of Pharsalia. Another pass through the Pindus | 
chain was that of Gomphi, farther south, by means 
of which there was communication with the Ambra- 
cian Gulf. The great southern pass was that of Coela, 
which crosses Mount Othrys nearly opposite Ther- 
mopyle. These Thessalian passes were of the utmost 
importance to southern Greece, as commanding the 
approaches to that part of the country. _ ; 
Though Thessaly is the most level district of Greece, 
it does not present a uniform unbroken surface, but is 
composed of a number of sections which open out into 
one another divided by ranges of hills. e principal 
of these were called Uneen and Lower Thessaly, the 
former comprising the western and southwestern part, 
which contains the higher course of the Peneius and 
all those of its tributaries that flow from the south— 
the Enipeus, the Apidanus, the Onochonus, and the 
Pamisus ; while the latter which reaches eastward to 
the foot of Ossa and Pelion, is inundated in parts at 
certain seasons of the year by the Peneius, the flood- 
water from which forms the lake Nessonis, and, when 
that is full, escapes again and pours itself into the Lake 
of Beebe. The chief city of the latter of these dis- 
tricts was Larissa; and the two were separated from 
one another by a long spur, which runs southwards 
from the Suiubectal es on the western side 
of that city. Again, when Thessaly is entered from 
the south by the pass of Ceela, another plain, contain- 
ing a small lake, which was formerly called Xynias 
intervenes, and a line of low hills has to be cross 
before the town of Thaumaci is reached, which from 
its commanding position overlooks the whole of the 
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upper plain. The view from this point has been de- | 
scribed by Livy in the following remarkable passage : | 
‘“ When the traveller, in passing through the rugged 

districts of Thessaly, where the roads are entangled 

in the windings of the valleys, arrives at this city, on | 
a sudden an immense level expanse, resembling a vast | 
sea, is outspread before him in such a manner that the | 
eye cannot easily reach the limit of the plains extended | 
beneath”’ (xxxil. 4). To the northeastwards of’ this, 

where a portion of the great plain begins to run up 

into the mountains, the Plain of Pharsalia is formed, | 
which is intersected by the river Enipeus; and still 
farther in the same direction is the scene of another 
great battle, Cynoscephale. Thessaly was further 
subdivided into four districts, of which Pelasgiotis em- 
braced the lower plain of the Peneius, and Hestizeotis 
and Thessaliotis respectively the northern and the 
southern portions of the upper plain ; while the fourth, 
Phthiotis, which lies towards the southeast, was geo- 
graphically distinct from the rest of the country, being 
separated from it by a watershed. The determining 
feature of this is the Pagaszeus Sinus (Gulf of Volo), 
a landlocked basin, extending from Pagasz at its head 
to Aphetz at its narrow outlet, where the chain of 
Pelion, turning at right angles to its axis at the end 
of Magnesia, throws outa projecting line of broken 
ridges, while on the opposite side rise the heights of 
Othrys. In the heroic age this district was of great 
importance. It was the birthplace of Greek naviga- 
tion, for this seems to be implied in the story of the 
Argonauts, who started from this neighborhood in 
quest of the golden fleece. From it the great Achilles 
came, and, according to Thucydides (i. 3), it was the 
early home of the Hellenic race. The site of Iolcus, 
the centre of so many poetic legends, is at no great 
distance from the modern Volo. Near that town also, 
at a later period, the city of Demetrias was founded 
by Demetrius Poliorcetes, who called it one of the 
three fetters of Greece, Chalcis and Corinth being the 
other two. 


The history of Thessaly is closely connected with its 
geography. The fertility of the land offered a temptation 
to invaders, and was thus the primary cause of the early 
migrations. It was this motive which first induced the 
Thessalians to leave their home in Epirus and descend into 
this district, and from this movement. arose the expulsion 
of the Beotians from Arne, and their settlement in the 
country subsequently called Beotia; while another wave 
of the same tide drove the Dorians also southward, whose 
migrations changed the face of the Peloponnese. Again, this 
rich soil was the natural home of a powerful aristocracy, 
such as the families of the Aleuade of Larissa and the Sco- 
pade of Crannon ; and the absence of elevated positions was 
unfavorable to the foundation of numerous cities, which 
might have fostered the spirit of freedom and democracy. 


The plains, also, were suited to the breeding of horses, and 
consequently the force in which the Thessalian nation was 
strong was cavalry, a kind of troops which has usually been: 
associated with oligarchy. The wealth and the semi-Hel- 
lenic character of the people—for in race, as in geographi- 
cal position, the Thessalians held an intermediate place 
between the non-Hellenic Macedonians and the Greeks of 
pure blood—caused them to be wanting in patriotism, so 
that at the time of the Persian wars we find the Aleuade 
making common cause with the enemies of Greece. When 
they were united they were a formidable power, but, like 
other half-organized communities, they seldom combined 
for long together, and consequently they influenced but 
little the fortunes of the Greeks. 

For several centuries during the Middle Ages Roumanian 
immigrants formed so large a part of the population of 
Thessaly that that district was called by the Byzantine 
writers Great Walachia (Meya\n BAaxia): the Jewish trav- 
eller, Benjamin of Tudela, who passed through the country 
in the latter half of the 12th century, describes them as 
then occupying it. At the present day only a few colonies 
of that race remain, the principal of which are found on the 
western side of Olympus and in some of the gorges of Pin- 
dus. The Turkish inhabitants are settled in the larger 
towns, and here and there in the country districts, the most 
important colony being those called Koniarates, who were 
brought from Konieh in Asia Minor shortly before the 
taking of Constantinople, and planted under the southwest 
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angle of Olympus. The Greeks, however, form the vast 
majority of the population, so much so that, even while the 
country belonged to the Ottomans, Greek was employed as 
the official language. In accordance with the provisions 
of the Berlin treaty, Thessaly was ceded to the Greeks by 
the Porte in 1881, and since that period it has formed a 
portion of the Hellenic kingdom. (H. F. T.) 


THETFORD, an ancient borough and market- 
town, partly in Norfolk and partly in Suffolk, is sit- 
uated on the Thet and Little Ouse, and on the 


/Great Hastern Railway line between Cambridge and 


Norwich, 36 miles southwest of Norwich, 12 north 
of Bury St. Edmunds, to which there is a branch line, 
and 96 north-northeast of London. The Little Ouse, 
which divides the counties, is crossed by a cast-iron 
bridge erected in 1829. In the time of Edward ITI. 
the town had twenty churches and eight monasteries. 
There are now three churches—St. Peter’s, St. Cuth- 
bert’s, and St. Mary’s; of these St. Mary’s, on the 
Suffolk side, is the largest. There are various monas- 
tic remains In the town. The most important relic of 
antiquity is the castle hill, a mound 1000 feet in cir- 
cumference and 100 feet in height, probably the largest 
of the Celtic earthworks in England. The grammar 
school was founded in 1610. ‘Tn King Street is the 
mansion-house occupied as a hunting lodge by Queen 
Elizabeth and James I. Brewing and tanning are 
carried on ; and there are also manure and chemical 
works, brick and lime kilns, flour-mills, and agricul- 
tural implement works. The Little Ouse is navigable 
from Lynn for barges. The population of the munici- 
pal borough (area 7296 acres) in 1871 was 4166 and in 
1881 it was 4032. 

Thetford is supposed to have been the Sitomagus of the 
Romans. In the time of the Saxons, by whom it was called 
Theodford, it was the capital of East Anglia. During the 
heptarchy it was frequently desolated by the Danes. It 
was burned by them in 998 after a drawn battle between 
Swend and Ulfeytel, and again after Ulfeytel’s second battle 
at Ringmere, 10th May, 1004. From the reign of Athelstan 
to that of King John it possessed a mint. The see of Elm- 
ham was removed to it in 1070, but it was transferred to 
Norwich in 1094. At Domesday it had five burgesses, but 
by the time of Edward III. they had increased to 953. It 
was incorporated by Elizabeth in 1573. It returned two 
members to parliament from the time of Edward VL., but 
was disfranchised in 1868. 


THEVENOT, JEAN bE (1633-1667), an eminent 
Oriental traveller, was a native of Paris, where he 
received his education in the college of Navarre. The 
perusal of works of travel’ moved him to go abroad, 
and his circumstances permitted him to please himself. 
Leaving France in 1652, he first visited England, Hol- 
land, Germany, and jen and at Rome he fell in with 
D’Herbelot, who invited him to be his companion in 
a projected voyage to the Levant. D’Herbelot was 
detained by private affairs, but Thevenot sailed from 
Rome in May, 1655, and, after vainly waiting five 
months at Malta, took passage for Constantinople 
alone. He remained in Constantinople till the end 
of the following August, and then proceeded by 
Smyrna and the Greek islands to Egypt, landing 
at Alexandria on New Year’s Day, 1657. He was 
a year in Egypt, thén visited Sinai, and, return- 
ing to Cairo, joined the Lent pilgrim caravan to Jeru- 
salem. He visited the chief places of pilgrimage in 
Palestine, and, after being twice taken by corsairs, got 
back to Damietta by sea, and was again in Cairo i 
time to view the opening of the canal on the 
the Nile (August 14, 1658). In January, 1 
sailed from Alexandria in:an English ship, taking 
Goletta and Tunis on the way, and, after a s 
engagement with Spanish corsairs, one of which fell a 
prize to the English merchantman,.reached n 
on April 12. He now spent four years at home in 
studies useful to a avalon and in November, 1663, 
again sailed for the Kast, calling at Alexandr 


1 His uncle Melechisedech had similar tas' 
well-known collection of Voyages (fol., Paris, 
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landing at Sidon, whence he proceeded by land to 
Damascus, Aleppo, and then through Mesopotamia to 
Mosul, Baghdad, and Mendeli. Here he entered 
Persia (August 27, 1664), proceeding by Kirmansha- 
han and Hamadan to Ispahan, where he spent five 
months (October, 1664,-February, 1665), and then, 
joining company with the merchant TAVERNIER (q.v. ), 

roceeded by Shiraz and Lar to Bender-Abbas, in the 

ope of finding a passage to India. This was difficult, 
because of the opposition of the Dutch, and, though 


Tavernier was able to proceed, Thevenot found it pru- | 


dent to return to Shiraz, and, having visited the ruins 
of Persepolis, made his way to Basra, and sailed for 
India, “et he 6, 1665, in the ship ‘* Hopewell,”’ 
arriving at the port of Surat, January 10, 1666. He 
was in India for thirteen months, and crossed the 
country by Golconda to Masulipatam, returning over- 
land to Surat, from which he sailed to Bender-Abbas 
and went up to Shiraz.' He passed the summer of 
1667 at Ispahan, disabled by an accidental pistol shot, 
and in October started for Tebriz, but died on the way 
at Miyana (November 28, 1667). 


Thevenot was an accomplished linguist, skilled in Turk- 
ish, Arabic, and Persian, and a curious and diligent observer. 
He was also well skilled in the natural sciences, especially 
in botany, for which he made large collections in India. 
His personal character was admirable, and his writings are 
still esteemed, though it has been justly observed that unlike 
Chardin he saw only the outside of Eastern life. The account 
of his first journey was published at Paris in 1665; it forms 
the first part of his collected Voyages. The license is dated 
December, 1663, and the preface shows that Thevenot him- 
self arranged it for publication before leaving on his second 
voyage. The second and third parts were posthumously 
published from his journals in 1674 and 1684 (all 4to). A 
collected edition appeared at Paris in 1689, and a second 
in 12mo at Amsterdam in 1727 (5 vols.). There is an in- 
~ al English translation by A. Lovell (fol., London, 
1687). 


THIAN-SHAN, or Cerestran Movuntarns. See 
Astra (vol. ii. p. 600), Syr-Darra, and TURKESTAN. 
IBAUT, AnTON FRIEDRICH JustUs (1774-1840), 
one of the greatest of German jurists, was born at 
Hameln, in Hanover, January 4, 1774, that is, ten 
years after his contemporary and rival Hugo, about a 
et before Feuerbach, and five years before Savigny. 
Thibaut’s father was an officer in the Hanoverian 
army, a skilful mathematician, and, like his son, a 
-man of much force of character. His mother was the 
daughter of the oberbiirgermeister of the town. The 
‘Thibauts were of French descent; they came from a 
family which had been driven ont of France on the 
revocation of the edict of Nantes. As a child and 
youth, Thibaut lived in Hameln, Harburg, and Han- 
over. He was fond of rowing, skating, and swim- 


ming, and, above all, of music, which remained, his 


on through life. Asa lad he set his heart, chiefly 
romantic reasons, on being a forester, and he actu- 
cally <a two years as such. But he soon became 
disenchanted, and in 1792 went to Gottingen to study. 
In 1793 he moved to Kénigsberg, where Kant. still 
eee Thibaut was deeply affected by the critical 
philosophy ; his very latest writings bear traces of it, 
and it is not unimportant in the history of jurispru- 
dence in Germany that Hngo was equally influence 
‘b it. From Kénigsberg Thibant moved in 1794 to 
Kiel, where he formed a friendship with Niebuhr, at 
that time a student there. They lived for a year in 
same house, taking their meals together, and 
Iding much converse on literature and_ politics. 
th already displayed the bent of their minds— 
uhr neegendent and affrighted at the progress of 
ench Revolution, Thibaut hopeful, undismayed, 
certain that eventually all would be well. In 1798 
1s appointed extraordinary professor of civil law, 
is time that he met Chardin near Pe 
Se rged the ruins eee ita ed, Langleés, 
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and in the same year appeared his Versuche iiber ein- 
zelne Theile der Theorie des Rechts (Kiel, 1798), a 
collection of essays, of which by far the most impor- 
tant was entitled *‘ Ueber die Einfluss der Philosophie 
auf die Auslegung der Positiven Gesetze.”’ Taking 
as his text an observation of Leibnitz, he sought to 
show that history without philosophy could not inter- 
pret and explain law. The essay was partly by an- 
ticipation a corrective of the teaching of the historical 
school of jurists. It enters into speculations on the 
possibility of forming an ideal body of law as a measure 
and mode of exposition of particular law,—specula- 
tions which have never been continued, certainly not 
by Thibaut. In 1799 he was made ordinary professor 
of civil law. In that year was published his 7'heorie 
der logischen Auslegung des riémischen Rechts, one of 
his most remarkable works, a favorite book of Austin’s, 
and, as his well-annotated copy in the Inner ‘Temple 


| library shows, one which he had most carefully studied. 


In 1800 Thibaut married the daughter of Professor 
Ehlers at Kiel. In 1802 he published a short criti- 
cism of Feuerbach’s theory of criminal law. It is an 
excellent illustration of his good sense; it discrimi- 
nates between what is good and what is unsound and 
crude in the writings of. criminal law reformers; it 
recalls in many ways the speculations of Bentham. 
The same year appeared Thibaut’s essay Ueber Besitz 
und Verjihrung. _In 1803 Thibaut was called to Jena, 
where he spent three years, made happier than they 
otherwise would have been by intercourse with Goethe 
and Schiller. At the invitation of the grand-duke of 
Baden he went to Heidelberg to fill the chair of civil 
law and to assist in organizing the university; and he 
never quitted that town, though he received in after 
years, as his fame grew, invitations to Gottingen, 
Tunich, and Leipsic. His class was large, his in- 
fluence great; and, except Hugo and Savigny, no 
civilian of his time was so well known. In the work 
of the university he took an active part; and_he eul- 
tivated with rare devotion his favorite art, In 1814 
appeared his Civilistische Abhandlungen, of which the 
rincipal was his famous cape the parent of so much 
Tearaenres on the necessity of a national code for Ger- 
many. He had no wish to enter into official or prac- 
tical life. ‘‘I am Professor Thibaut, and wish to be 
nobody else.’’? In 1819 he was appointed representa- 
tive in the first chamber of the Baden parliament. He 
was also made member of the Scheidungsgericht. In 
1825 appeared anonymously his work Ueber die Rein- 
heit der Tonkunst, in which he eulogized the old music, 
and especially that of his favorite master, Palestrina. 
It involved him in a contest with Nigeli and other 
admirers of the new school of music, whose merits 
Thibaut was somewhat slow to own. This has been 
translated into English by W. H. Gladstone. In 1836 
Thibaut published his Hrérternngen des rimischen 
Rechts. One of his last works was a contribution in 
1838 to the Archiv fiir die civilistische Praais, of which 
he was one of the editors (see below). He died peace- 
fully, full of years and honor, on the 29th of March, 
1840. 

Thibaut was of the middle height and broad-shoul- 
dered, his eyes bright and piercing, his head noble 


djand striking; his whole appearance told of power, 


simplicity, and reserve. All who knew him speak of 
his strong personality, his manly consistent nature. 
Young men loved him, and he drew to the young. 
If he sometimes signed his letters ‘‘ Semper tilem A. 
F. J. Thibaut,”’ it was not a phrase. Every incident 
told of him has a curious flavor. He was much more 
than a jurist; he deserves to be remembered in the 
history of music. Palestrina and the early composers 
of church music were his delight. ‘‘ Jurisprudence 
is my business; my musi¢ room is my temple.”” His 
friend, Dr. Baumstark, has left an interesting record 


lis, but | of his musical pursuits and of the work of his ‘* Sang- 
ns scholar is wrong in saying that this was | verein’’ at Fe ag Among the masters of Ger- 
8! man prose Thibaut hold 


s no mean place. Nothing 
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could be clearer, more unpedantic and unpretentious, 
than his exposition ; his prose is scarcely inferior to 
Lessing’s. Like his speech, his written style was 
simple and manly, but it is simplicity marked by care, 
and is rich in the happy accidents of expression which 
come only to true artists. He liked the old classical 
models; he read and reread the classics, ancient and 
modern, his taste being catholic enough to include 
Plato and Chrysostom, Montaigne, Hume’s Essays, 
Adam Smith’s works, Ferguson’s Essay on the His- 
tory of Civil Society, (which he particularly admired), 
and the later developments of German literature. 


Most of Thibaut’s works have already been mentioned. 
Several of them, however, deserve further notice. And 
first as to his essay on the necessity of a code for Germany 
(“Ueber die Nothwendigkeit eines allgemeinen birger- 
lichen Rechts fiir Deutschland”). No more persuasive ar- 
gument for codification was ever advanced. It has all the 
vigor of Bentham’s arguments for the same cause, but is 
without his pamphleteering recklessness of expression. 
Unlike Hugo, whose education dated back to the time 
when French literature was supreme in Germany and who 
felt himself somewhat a stranger to later German culture, 
Thibaut was of his own time, sensitive to the great change 
which had come over Germany after the battle of Leipsic, 
conscious of the insufficiency of Roman law, and eager to 
promote the greatness of his country. In his contribution 
to the Archiv fiir die civilistische Praxis, in 1838, on “the 
so-called historical and unhistorical school,” he tells the 
history of his memorable essay on the necessity of a code 
for Germany. He had seen many German soldiers in 1814 
about to march to Paris. He realized the change which 
this denoted; and out of the fulness of his heart he wrote 
the essay in a fortnight. The mode of treatment is more 
comprehensive than the theme; and to-day, perhaps partly 
for this reason, the essay is as readable as it ever was; 
jurists have not yet carried out all the suggestions which 
it contains. For Germany, its soil freed and its honor 
vindicated, a happy future had, he predicted, been opened 
up. ‘The division into small states was inevitable, and 
not to be deplored. The existence of great states is always 
in a sense unnatural; it implies a warm life only at one 
point,—a coustaut repression of individuals for a common 
object, and no real unity between the rulers and the sub- 
jects. In a land of small states, on the other hand, the 
peculiarity of each has full play; there is development of 
variety, and the unity of princes and people is deeper and 
more living.” The only unity practicable and needful in 
Thibaut’s judgment was one of law;,and for such all the 
German Governments should labor. His review of the 
state of jurisprudence in Germany is severe; it recalls the 
contemporaneous criticism passed by Bentham on English 
Jaw. Thibaut pointed out luminously the contrast be- 
tween the fundamental conceptions of Roman and German 
society, and the inadequacy of Roman law to supply defects 
in German jurisprudence. It was not pleasing to many 
jurists to be told that a few lectures on the laws of the 
Persians and Chinese would do more to awaken a true 
judicial sense than minute disquisitions on the Roman 
law of intestacy—observations the full effect of which 
Thibaut himself did not perhaps conceive. The essay was 
as much a condemnation of the entire state of jurispru- 
dence as anargument for codification: it was a challenge 
to civilians to justify their very existence. Savigny took 
up the challenge thus thrown down; and a long contro- 
versy as to points not very clearly defined took place. The 
glory of the controversy belonged to Savigny; the real 
victory rested with Thibaut. By recent legislation Ger- 
many has carried out some of the ideas of Thibaut; and 
others indicated but not developed in his essay remain to 
be completed by a scientific school of jurists. One of his 
works best worth reading is his Theory of Construction, 
Though directly applicable to Roman law, it is of general 
use. The subject is divided into two branches—“ Inter- 
pretation nach der Absicht des Gesetzgeber” and “ Inter- 
pretation nach dem Grunde des Gesetzes,” or, as Austin 
expresses the distinction in a marginal note on his copy, 
“What the legislator would have contemplated had he 
conceived his purpose completely and distinctly, and what 
the legislator actually contemplated.” It would be inter- 
esting to compare the rules of interpretation stated by 
-Thibaut with the rules of construction, familiar to English 
lawyers, laid down by Coke in Heydon’s Case, 3, 7b, Re- 
ports, Thibaut’s best-known work is on the Pandects 
(System des Pandektenrechts, 3 vols., 1803), a part of which 
was translated by Lord-Justice Lindley. e was one of 
the earliest to criticise the divisions found in the Institutes, 


THIELT—THIERRY. 


and he carried on with Hngo a controversy as to these 
| points. Thibaut’s own classification earlier is unsatisfactory. 
He divided the subject into public law (that which treats 
of the relations between Government and subjects), private 
law, and international law. Public law he subdivided 
into constitutional law (Staatsrecht, the laws binding on 
the sovereign) and administrative law (Regierungsrecht, or 
criminal Jaw, and laws relating to finance and police). 
The laws relating to civil process were dealt with partly 
under administrative law and partly under private law. 
Status was placed partly in the former partly in the latter; 
and the law as to guardianship and parental authority is 
treated as a part of the law of police. Thibaut, however, 
abandoned in practice this unscientific division. One of 
his most interesting works is his posthumous treatise on 
the ‘Civil Code,” Lehrbuch des franzdsischen Civilrechts in 
steter Vergleichun mit dem rémischen Civilrecht. While eriti- 
eising the code, which he designates as in the highest 
degree unsystematic, he recognizes in it merits which Ger- 
man jurists of his time were reluctant to admit. 

In modern German legal literature Thibaut’s influence 
is not very perceptible. Even at Heidelberg it was quickly 
superseded by that of his successor, Vangerow, and in 
Germany his works are now little used as text-books. 
But those best able to judge Thibaut have most praised 
him. Austin, who owed much to him, deseribes him as 
one “ who for penetrating acuteness, rectitude of judgment 
and depth of learning, and eloquence of exposition may be 
placed by the side of Von Savigny, at the head of all 
living civilians;” and elsewhere he praises Thibaut’s inde- 
fatigable perseverance and “sagacity not surpassable.” 
High though such eulogies are, they are scarcely adequate. 
In Thibaut’s works are promises which he did not fulfil, 
and they contain fertile suggestions which future jurists 
may utilize. It was not the least of his merits that he 
introduced scientific methods into legal practice and prac- 
tical sense into jurisprudence. (J. MT.) 


THIELT, a town of Belgium, in the province of 
West Flanders, 15 miles south-southeast of Bruges, 
on a branch line between Ingelmunster and Deynze. 
It manufactures linen and woollen goods, gloves, vine- 
gar and spirits, and has tanneries and bleacheries. 
There is also some trade in cattle and grain. The town 
was of considerable importance in the Middle Ages, 
but was almost entirely destroyed by fire in 1383, a 


calamity from which it never wholly recovered. e 
ge el in 1876 was 10,527. ; 
THIERRY, the name of two excellent French his- 


torians, brothers (Augustin and Amédée), both of 
whom, though their ieeraist and historical faculty 
was not quite equal, displayed the same devotion to 
historical study. 

I. Jacques Nicotas Aveustin Tarerry (1795- 
1856), the elder and most gifted, was born at Blois 
on the 10th May, 1795. He had no advantages of 
birth or fortune, but was greatly distinguished at the 
Blois grammar school, and entered the Ecole Normale, 
an establishment which, designed on the best principles 
to supply France with perfectly equipped teachers, has 
on the whole done more service to journalism and 
literature than to pedagogy. He appears to have 
been very susceptible to personal influences, and was 
for a time docile to St. Simon and afterwards to Comte. 
But his real bent was towards more solid studies, and, 
under the impulse of the strong current setting at the 
time towards medizeval research, he began, and in 1825 
published, his History of the Norman Conquest of 
England, much altered and improved in the later 
edition of 1840. Two years later he published im- 
portant Lettres sur [ Histoire de France, attacking the 
traditional method of history-writing, and reeommend- 
ing recourse to the original documents. A 
time the heavy calamity of blindness threaten’ 
and by 1830 he had _ totally lost his sight. His mar- — 
riage, however, with Julie de Quérengal, a woman of 
ability, considerably lightened his misfortune, and — 
about the same time he was el to the Atahéenie -| 
des Inscriptions. He continued to pursue his historical 
studies, now through other eyes, and in 1834 
lished Dix Ans d’ Etudes Historique whic 
“followed by his capital work, the Récits Merowi 
in 1840, His later years were chiefly ¢ 


THIERS. 


study of the history of the Tiers Etat, which bore 
fruit in more than one publication. He died at Paris 
on May 22, 1856. 

The duller school of picturesque Dryasdusts (a rather 
miraculous combination) who have profited by Thierry’s 
labors and continued his work have sometimes charged both 
him and his brother with having entered on history with 
their minds full of Walter Scott, and with having subordi- 
nated facts to graphic presentation. The charge is entirely 
unjust, and is generally found in the mouths of those who 
are particularly ill qualified to make it, inasmuch as they 
owe Thierry nearly everything in style. By others he is 
described as the founder of the picturesque school, and in 
this capacity, no doubt, he has much to answer for. His 
own work, however, is of a very high and remarkable 
character. He had hardly any forerunners, unless Gibbon 
may be counted as one, and his freedom from the besetting 
sin of his own school—the subordination of sober history 
to picturesque description and romantic narrative—is best 
seen by comparing him with his contemporary Barante, 
who, however, is himself not to be named otherwise than 
honoris causa. 


II. Amépée Smoron Dominique Tuterry (1797- 
1873) was the younger brother of Augustin, and was 
born on the 2d August, 1797. He began life as a 
journalist (after an essay, like his brother, at school- 
mastering), was connected with the famous romantic 
harbinger the Globe, and obtained a small Government 
clerkship. His first book was a brief history of Guienne 
in 1825, and three years later appeared the //istoire 
des Gaulois, which was received with much favor, and 
obtained him, from the royalist premier Martignac, a 
history professorship at Besancon. He was, however, 
thought too liberal for the Government of Charles X., 
and his lectures were stopped, with the result of secur- 
ing him, after the revolution, the important post of 
prefect of the Haute-Saéne, which he held eight 
years. During this time he published nothing. In 
1838 he was transferred to the council of state as 
master of requests, which post he held through the 
revolution of 1848 and the coup d'état till 1860, when 
he was made senator—a paid office, it must be remem- 
bered, and, in effect, a lucrative sinecure. 

d through all the ranks of the Legion of Honor, 
me a member of the Académie des Inscriptions 
in 1841, and in 1862 received the honorary degree of 
D.C.L. at Oxford. He had, except during the time 
of his prefecture, never intermitted his literary work, 
being a constant contributor to the Revue des Deux 


Mondes, his articles (usually worked up afterwards | 


into books) almost all dealing with Roman Gaul and 

its period. 
> (1856), frequently reprinted, the Histoire dela Gaule 
sous [ Administration Romaine (1840-2), a Tableau 
del Empire Romain, and, in imitation of his brother, 
certain Récits of Roman history, a book of St. Jerome 
in 1867, and one on Chrysostom and Eudowia in 1873. 
He died March 27, 1873. 


His literary and historical genius was perhaps inferior 
_ to his brother’s, and he exhibits more of the defects of the 
anecdotic method of writing history, but he shared Augus- 
tin’s ion for going to the fountainhead and for animat- 
ing ihe dry bones of mere chronicles and mere academic 
discussions with accounts of the life of peoples. 


_ THIERS, a town of France, chef-lieu_of an arron- 
dissement in the department of Puy-de-Déme, on the 
railway between Clermont and St. Etienne, 24 miles 

st-northeast of the former town. _ It is most pictur- 
-esquely situated on the side of a hill, at the foot of 
which the Durolle rapidly descends through a nar- 
row valley into the Dore, in its turn a tributary of 
Allier. The streets, rising in steep rows, contain 
wooden and gabled houses, some of which are as 
the 15th century, and a fine view of the Plain 
f Limagne and the Déme Hills is obtainable from 
terraces. All the processes of making cutlery 
may be seen at Thiers, giving employment to 12,000 
orkmen in the town and the villages within a radius 
6to7 miles. Sheath-making, tanning, and paper- 
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making (chiefly stamps and playing cards) employ 
8000 hands, and the business done reaches £1,200,000 
[$5,832,000] per annum. The church of Le Moutier, 
so named from a Benedictine monastery of which it 
formed part, contains building of the 7th, 8th, and 
11th centuries; the tower is more modern. There 
were 12,005 inhabitants in 1886 (commune 16,754). 


Thiers was sacked in 523 by the soldiers of Thierry, the 
son of Clovis; and Gregory of Tours speaks of a wooden 
chapel which then existed here (on the site of the present 
church of Le Moutier). The church of St. Genez was 
built in 573 by Avitus, bishop of Clermont, on the site of 
the ancient Tigernum Castrum, was rebuilt in 1016 by Wido, 
lord of Thiers, and again in the 12th century. There is 
some curious mosaic work of the 12th century, and a fine 
tomb of the 13th. The commercial importance of Thiers 
was greatly increased three centuries ago, when the man- 
ufacture of the larger kinds of cutlery was introduced from 
Chateldon, between Vichy and Thiers. 


THIERS, Louis Anoupue (1797-1877), ‘‘ liberator 
of the territory,’’ as even the short-lived gratitude of 
France continues to call him, was born at Marseilles 
on April 16, 1797. His family are somewhat grandilo- 
quently spoken of as ‘* cloth merchants ined by the 
Revolution,’’ but it seems that at the actual time of 
his birth his father was a locksmith. His mother be- 
longed to the family of the Chéniers, and he was well 
educated, first at the Lycée of Marseilles, and then 
in the faculty of law at Aix. Here he began his 
lifelong friendship with Mignet, and was called to 
the bar at the age of 23. He had, however, little 
taste for law and much for literature ; and he obtained 
(it is said by an ingenious trick, and in spite of unfair 
and prejudiced attempts to deprive him of it) an 
academic prize at Aix—for a discourse on Vauvenar- 
gues. In the early autumn of 1821 Thiers went to 
Paris, and was quickly introduced as a contributor to 
the Constitutionnel, at first on literary and then on 
general and especially political subjects, as well as art 
and the drama. In each of the years immediately 
following his arrival in Paris he collected and pub- 
lished a volume of his Constitutionnel articles, the 
first on the salon of 1822, the second on a tour in the 
Pyrenees. He was put out of all need of money by 
the singular benefaction of Cotta, the well-known 
Stuttgart publisher, who was part proprietor of the 
Constitutionnel, and made over to Thiers his dividends, 
or part of them. Meanwhile he became very well 
known in Liberal society, especially in the house of 
Laffitte, and he had begun and was rapidly compilin 
(at first with the assistance of M. Felix Bodin and 
afterwards alone) the celebrated Histoire de la Révolu- 
tion Francaise, which founded his literary and helped 
his political fame. The first two volumes appeared in 
1823, the last two (of ten) in 1827. The book brought 
him little profit at first, but became immensely popular. 
The well-known sentence of Carlyle, that it is ‘‘as far 
as possible from meriting its high reputation,”’ is in 
strictness justified, not merely in regard to this, but 
in regard to all Thiers’s historical work, which is only 
too frequently marked by extreme inaccuracy, by preju- — 
dice which passes the limits of accidental unfairness 
and sometimes seems to approach those of positive 
dishonesty, and by an almost complete indifference to 
the merits as compared with the successes of his 
heroes. But Carlyle himself admits that Thiers is 
‘‘a brisk man in his way, and will tell you much if 
you know nothing.’”’ In other words the Histoire de 
la Révolution (again like its author's other work) 
possesses in a very high degree the gifts of clearness, 
liveliness, and intelligible handling which so often dis- 
tinguish French writing. Coming as it did just when 
the reaction against the Revolution was about to turn 
into another reaction in its favor, it was assured of 
success. 

For a moment it seemed as if the author had defi- 
nitely chosen the lot of a literary man, even of a 
literary hack. He planned an Histoire Générale, and 
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was about to survey mankind from China to Peru on {| d’état (when some malicious and apparently false 


the deck of a French man-of-war as a preliminary 
process. But the accession to power of the Polignac 
ministry in August, 1829, changed his projects, and at 
the beginning of the next year Thiers, with Armand 
Carrel, Mignet, and others, started the National, a 
new opposition newspaper, which openly attacked the 
older Bourbon line and was foremost in provoking the 
famous and fatal Ordonnances of July. Thiers him- 
self was the soul (or at least one of the souls) of the 
actual revolution. What share he had in the process 
sometimes attributed to him of ‘‘overcoming the 
scruples of Louis Philippe’’ is no doubt a debatable 
question, with the peohlers in limine of the debate 
whether Louis Philippe had any scruples to overcome. 
At any rate Thiers had his reward. He ranked, if 
not at once, yet very soon, as one of the radical 
though not republican supporters of the new dynasty, 
in opposition to the party of which his rival Guizot 
was the chief literary man, and Guizot’s patron the 
duke of Broglie the main pillar among the nobility, 
and which might be called by comparison Conserva- 
tive. At first Theirs, though elected deputy for Aix, 
obtained only subordinate places in the ministry of 
finance. After the overthrow of his patron Laffitte, 
he seemed to change his politics and became much less 
radical, and, after the troubles of June, 1832, this ten- 
dency was strengthened or rewarded by his appointment 
to the ministry of the interior. He repeatedly changed 
his portfolio, but remained in office for four years, 
became president of the council and in effect prime 
minister, and began the series of quarrels and jeal- 
ousies with Guizot which make one of the chief and 
not the most creditable features of the politics of the 
reign. At the time of his resignation in 1836 he was 
foreign minister, and, as usual, wished for a spirited 
policy in Spain, which he could not carry out. He 
travelled in Italy for some time, and it was not till 
1838 that he began a regular campaign of parliamen- 
tary opposition, which in March, 1840, made him presi- 
dent of the council and foreign minister for the second 
time. But he held the position barely six months, 
and being unable to force on the king an anti-Hnglish 
and anti-Turkish policy, resigned on October 29, after 
having, as was generally thought, with the direct 
purpose of stirring up Anglophobia, begged the body 
of Napoleon from England. This was made the occa- 
sion of the ceremony immortally ridiculed by Thacke- 
ray, and, it is said, condemned by Thiers himself as 
unworthy of the occasion. He now had little to do 
with politics for some years, and spent his time on the 
preparation, on a much larger scale than his first work, 
of his Histoire du Consulat et de 0 Empire, the first 
volume of which appeared in 1845, and which con- 
tinued to occupy him for more than twenty years of 
composition a mearly twenty of publication. During 
the interval, though he was still a member of the 
chamber, he spoke rarely, but after the beginning of 
1846 his appearances were more frequent, and he was 
evidently bidding once more for power on the liberal 
-and reforming side. Immediately before the revolu- 
tion of February he went to all but the greatest 
lengths, and when it broke out he and Odillon Barrot 
were summoned by the king, but it was too late. 
‘Thiers was unable to govern the forces he had helped 
ito gather, and he resigned. 
nder the republic he took up the position of con- 
wervative capi en which he ever afterwards main- 
ttained (his acceptance of the republic being not much 
more heartfelt than his subsequent acceptance, after 
an interval, of the empire), and he never took office. 
But the consistency of his conduct. especially in voting 
for Prince Louis Napoleon as president, was often and 
sharply criticised, one of the criticisms leading to a 
duel with a fellow deputy, Bixio. On the whole, his 
conduct during these years, and still more during the 
last years of Louis Philippe, may be said to have been 
not whully creditable. He was arrested at the coup 


‘alone could be trusted. Heh 


stories were spread as to his cowardice), was sent to 
Mazas, and then escorted out of France. But in the 
following summer he was allowed to return. For the 
next decade his history was almost a blank, his time 
being occupied for the most part on The Consulate 
and the a It was not till 1863 that he re- 
entered political life, being elected by a Parisian con- 
stituency in opposition to the Government candidate. 
For the seven years following he was the chief speaker 
among the small band of anti-Imperialists in the 
French chamber, and was regarded generally as the 
most formidable enemy of the empire,—all the more 
formidable because he never gave occasion for takin 
any violent steps against him. It has been itited 
out that, while nominally protesting against the foreign 
enterprises of the empire, he perpetually harped on 
French loss of prestige, and so contributed more than 
any one else to stir up the fatal spirit which brought 
on the war of 1870, and that, while constantly eriti- 
cising and weakening the Government of his country, 
he gave it no help nor even offered any. Even when 
the Liberal-Imperialist Ollivier ministry was formed, 
he maintained at first an anything but benevolent 
neutrality, and then an open opposition, and it would 
be pleasant to feel more certain than we ean feel that 
his vigorous denunciation of the war with Prussia was 
the result of honest conviction, and not merely of the 
fact that it was not A’s war. At any rate, it brought 
him great unpopularity for the moment, with a corre- 
sponding reaction of gratitude when the erash came. 
Again it is impossible to be sure whether mere ‘‘ can- 
niness,’’ or something better, kept him from joinin 
the Government of the National Defence, of whic 
he was in a manner the author. 
Nevertheless the collapse of the empire was a great 
opportunity for Thiers, and it was worthily accepted. 
He undertook in the latter part of September and the 
first three weeks of October a circular tour to the dif- 
ferent courts of Europe, in the hope (which he prob- 
ably knew to be a vain one, though the knowledge 
neither daunted his spirit nor relaxed his efforts) of 
obtaining some intervention, or at least some good 
offices. ‘The mission was unsuccessful; but the nego- 
tiator was on its conclusion immediately charged with 
another—that of obtaining, if possible, an armistice 
directly from Prince Bismarck. For a time this also 
failed, as the Provisional Government would not accept 
the German conditions; but at last France was forced 
to yield. The armistice having been arranged, and 
the opportunity having been thus obtained of electing 
a National Assembly, Thiers was chosen deputy by 
more than twenty constituencies (of which he preferred 
Paris), and was at once elected by the Ateeulile itself 
practically president, nominally ‘* chef du pouvoir exé- 
cutif.’? He lost no time in choosing a coalition cabinet, 
and then personally took up the negotiation of peace. 
Probably no statesman has ever had a more disgusting 
task; and the fact that he discharged it to the satis- 
faction of a vast majority, even in a nation popularly 
reputed the vainest, the least ballasted with common 
sense, and the most ungrateful to publie servants who 
are unsuccessful, is the strongest testimony to Thiers’s 
merits. After contesting the matter, on the one side 
with the determination of Germany to have the pound 
of flesh, on the other with the reluctance of the As- 
sembly to submit to the knife, he succeeded in 
vincing the deputies that the peace was n and 
it was (March 1, 1871) voted by more than five to one. 
Thiers held office for more than two years after this 
event,—a length of tenure which, in the circumstances 
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and considering the French.temper, is very surprisin; 
and shows the strength of the general conviction tha 
at first to meet and 

at once the mad enterprise of the Paris e« 
and the severity which was undoubtedly sho 


this is more than justified by two consid 


_that failure to suppress it would have meant 


THIERS. 


throughout France; and, secondly, that the Germans | 
would almost to a certainty have made it a pretext for | 
further demands. Soon after this was accomplished, 

Thiers became (August 30) in name as well as in fact 

president of the republic, and he set himself with vigor | 
and success to the tasks of rearranging the army, the 
finances (including the paying off of the war indem- 
nity), and the civil service, and of procuring the with- 
drawal of the German army of occupation. 

The strong personal will and inflexible opinions of 
the president had much to do with the resurrection of 
France; but the very same facts made it inevitable 
that he should excite violent opposition. It seems to 
be generally acknowledged that to him personally were 
due the establishment and retention of the republican 
rather than the monarchical form of government, to 
which latter the Assembly as first elected was noto- 
riously disposed. He was a confirmed protectionist, 
and free-trade ideas had made great way in France 
under the empire ; he was an advocate of long military 
service, and the devotees of la revanche were all for 
the introduction of general and compulsory but short 
service. Both his talents and his temper made him 
utterly indisposed to maintain the distant, Olympian, 
apparently inactive, attitude which is supposed to be 
incumbent on a republican president; and (for his | 
tongue was never a carefully governed one) he some- 
times let drop expressions scarcely consistent with 
constitutional theories of the relation of the chief of 
the state, whether president or king, to parliament. 
In January, 1872, he formally tendered his resigna- 
tion; but the country was then in too manifestly dis- 
organized a condition to allow even his enemies to ac- 
cept it. His position, however, was clearly one not 
tenable for long in such a country as France. The 
Right (and not merely the Extreme Right) hated him 
for his opposition to the restoration of the monarchy, 
and with some justice reminded him of former decla- 
rations and opinions onthe subject; the Extreme Left 
could not forgive the suppression of the commune, 
while some radical leaders, who may have had little 
sympathy with the commune itself, saw in his great 
reputation and imperious personality a bar to their own 
accession to power. His chief supporters—men like 
Rémusat, Barthélemy Saint-Hilaire, and Jules Simon 
—were men rather of the past than of the present; 
and he had few younger adherents. 

The year 1873 was, as a parliamentary year in France, 
occupied to a great extent with attacks on Thiers. In 
the early spring regulations were proposed, and on | 
April 13 were carried, which were intended to restrict 
the executive and especially the parliamentary powers 
of the president. On the 27th of the same month a 
contested election in Paris, resulting in the return of 

the opposition candidate, M. Barodet, was regarded as 
a grave disaster for the Thiers Government, and that 
Government was not much strengthened by a disso- 
lution and reconstitution of the cabinet on May 19. 
Immediately afterwards the question was brought to a 
head by an interpellation moved by the duke of Broglie. 
The president declared that he should take this as a 
vote of want of confidence ; and in the debates which 
followed a vote of this character (though on a different 
formal issue, and proposed by M. Ernoul) was carried 
by 16 votes ina house of 704. Thiers at once resigned 
el wget by 
He survived his fall four years, continuing to sit in 
the Assembly, and, after the dissolution of 1876, in 
the Chamber of Deputies, and sometimes, though 
rarely, speaking. He was also, on the occasion of this 
dissolution, elected senator for Belfort, which his ex- 
tions had saved for Brance; but he preferred the 


lower house, where he sat as of old for Paris. On 

May 16, 1877, he was one of the ‘363’ who voted 
confidence in the Broglie ministry (thus pay- 
his debts), and he took considerable part in organ- 


the subsequent electoral campaign. But he was 


to see its success, being fatally struck with 
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apoplexy at St. Germain-en-Laye on September 3. 
Thiers had long been married, and his wife and sister- 
in-law, Mlle. Dosne, were his constant companions; 
but he left no children, and had had only one—a 
danghter,—who long predeceased him. He had been 
a member of the Academy since 1834. His personal 
appearance was remarkable, and not imposing, for he 
was very short, with plain features, ungainly gestures 
and manners, very near-sighted, and of disagreeable 
voice; yet he became (after wisely giving up an at- 
tempt at the ornate style of oratory) a very effective 
speaker in a kind of conversational manner, and in the 


| epigram of debate he had no superior among the states- 


men of his time except Lord Beaconsfield. 


Thiers is by far the most gifted and interesting of the 
group of literary statesmen—not statesmen who have had 
a penchant for literature, but men of letters whose literary 
distinction has made them politicians—which forms a 
unique feature in the French political history of this cen- 
tury. Numerous as these are, there are only two who are 
at all comparable to him—Guizot and Lamartine; and as a 
statesman he stands far above both. Nor is this eminence 
merely due to his great opportunity in 1870; for Guizot 
might under Louis Philippe have almost made himself a 
French Walpole, at least a French Palmerston, and Lamar- 
tine’s opportunities after 1848 were, for a man of political 
genius, illimitable. But both failed,—Lamartine almost 
ludicrously,—while Thiers in hard conditions made a strik- 
ing if nota brilliant success. A devil’s advocate may indeed 
urge that his egotist and almost gasconading temperament 
stood him in stead in the trying circumstances of his nego- 
tiations with the powers and with Prince Bismarek,—but 
this is not really to his discredit. No less masterful methods 
than his would have sufficed to bring France into order 
from the chaos succeeding the fall of the empire and the 
invasion of the Germans. But Thiers only showed weil 
when he was practically supreme. Even as the minister of 
a constitutional monarch his intolerance of interference or 
joint authority, his temper at once imperious and in- 


triguing, his inveterate inclination towards brigue, that is © 


to say, underhand rivalry and caballing for power and place, 
showed themselves unfavorably ; and his constant tendency 
to inflame the aggressive aud chauvinist spirit of his coun- 
try, though it may fairly claim to have been a kind of pa- 
triotism, neglected fact, was not based on any just estimate 
of the relative power and interests of France, and led his 
country more than once to the verge—once, though he 
affected to warn her off, over the verge—of a great calamity. 
In opposition, both under Louis Philippe and under the 
empire, and even to some extent in the last four years of 
his life, his worse qualities were always manifested, But 
with all these drawbacks he conquered and will retain a 
place in what is perhaps the highest, as it is certainly the 
smallest, class of statesmen—the class of those to whom 
their country has had recourse in a great disaster, who 
have shown in bringing her through that disaster the utmost 
constancy, courage, devotion, and skill, and who have been 
rewarded by as much success as the occasion permitted. 

As a man of letters Thiers is very much smaller. He 
has not only the fault of diffuseness, which is common to 
so many of the best-known histories of this century, but 
others as serious or more so. The charge of dishonesty is 
one never to be lightly made against men of such distine- 


ition as his, especially when their evident confidence in 


their own infallibility, their faculty of ingenious casuistry. 
and the strength of will which makes them (unconsciously, 
no doubt) close and keep closed the eyes of their mind to 
all inconvenient facts and inferences supply a more char- 
itable explanation. But it is certain that from Thiers’s 
dealings with the men of the first Revolution to his deal- 
ings with the battle of Waterloo, constant. angry, and well- 
supported protests against his unfairness were not lacking. 
Although his search among documents was undoubtedly 
wide, its results are by no means always accurate, and his 
admirers themselves admit great inequalities of style in 
him. These characteristics reappear (accompanied, how- 
ever, by frequent touches of the epigrammatic power above 
mentioned, which seems to have come to Thiers more 
readily as an orator or a journalist than as an historian) in 
his speeches, which have, since his death, been collected in 
many volumes by his widow. Sainte-Beuve, whose notices 
of Thiers are generally kindly, says of him, “ M. Thiers 
sait tout, tranche tout, parle de tout,” and this omniscience 
and “ cocksureness” (to use the word of a prime minister 
of England contemporary with this prime minister of 


France) are perhaps the chief pervading features both of 


the statesman and the man of letters. 
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His histories, in many different editions, and his speeches, as 
above, are easily accessible; his minor works and newspaper 
articles have not, we believe. been collected in any form. 
on him, by M. Laya, M. de Mazade, his colleague and friend M. 
Jules Simon, and others, are numerous, But a thorough bio- 
graphical study of him has not yet been made; and, though 
monuments enough have been raised in his own country, it is 
even there often complained that the incessant and futile political 
struggles of the last ten years have too much obscured the repu- 
tation and weakened the memory of the last great statesman of 
France. (G. Sa.) 


THIRLWALL, Connor (1797-1875), bishop of St. 
David's, was born at Stepney on 11th January, 1797, 
and was the son of the Rev. Thomas Thirlwall, at the 
time lecturer at St. Dunstan’s, Stepney, and after- 
wards rector of Bowers Gifford, in Essex. The family 
were of Northumbrian extraction. Young Connop 
showed the most remarkable precocity, learning Latin 
at three, reading Greek at four, and writing sermons 
at seven. When he was twelve his admiring father 
published his VPrimitice, sermons and poems, the 
thoughts of an imitative boy in the style of a grown 
man. No especial greatness could have been safely 
predicted from these performances, which Thirlwall 
assiduously strove to suppress in after years. He 
shortly afterwards went to the Charterhouse, where he 
wrote a number of letters to a friend named John 
Candler, some of which have been preserved. They 
display the same extraordinary prematurity, but are 
barren of anything original except what he himself 
calls ‘‘ sensibility to the great and beautiful in morality.” 
By a curious coincidence his future rival in Greek 
history, Grote, and Hare, his coadjutor in the transla- 
tion ot Niebuhr, were among his schoolfellows. He 
took up his residence at Trinity College, Cambridge, 
in October, 1814, and gained the Craven university 
scholarship, one of three recorded instances of this 
honor being obtained by freshmen, and the chancellor’s 
classical medal. In October, 1818, he was elected to 
a fellowship, and immediately went for a year’s travel 
on the Continent. At Rome he gained the friendship 
of Bunsen, which had a most important influence on 
his life. On his return, ‘‘ distrust of his own resolu- 
tions and convictions”’ led him to abandon for the time 
his intention of being a clergyman, and he settled 
down to the study of the law, ‘‘ with a firm determina- 
tion not to suffer it to engross my time sq as to prevent 
me from pursuing other branches of knowledge.’’ 
This was not the way to become lord chancellor, and, 
though he afterwards says, ‘‘ My aversion to the law 
has not increased,’ he adds, ‘*‘It scarcely could.” 
How little his heart was with it was shown by the 
labor he soon imposed upon himself of translating and 

refacing Schleiermacher’s essay on the Gospel of St. 

uke, “* very injudiciously,”’ says Maurice, who seems 
to think that it may have cost Thirlwall the arch- 
bishopric of Canterbury. ‘The translation, neverthe- 
less, marks an era in English theology. He further, 

robably influenced by Hare, who had already trans- 
ated Tieck, rendered two of the latter’s most recent 
Novellen into English. In 1827 he at length made up 
his mind to quit his uncongenial profession, and was 
ordained deacon the same year. Beyond all question 
he might have obtained the highest distinction both as 
jurist and advocate, had law interested him more, or 
other things less. No one ever possessed a more 
judicial mind. Of his oratory, Mill, whom he opposed 
at a debating society, says, ‘‘ Betore he had uttered 
ten sentences I set him down as the best speaker I had 
ever heard, and I have never since heard any one whom 

laced above him.”’ 

t is not often that a scholar twice makes an epoch 
by a translation. Such was Thirlwall’s destiny : he 
co with Hare in translating Niebuhr’s [History of 

tome; the first volume appeared in 1828. The trans- 
lation was attacked in the Quarterly as favorable to 
skepticism, and the translators jointly replied. In 1831 
the friends established the Philological Museum, 
which lived through only six numbers, though among 
Thirlwall’s contributions was his masterly paper on the 
irony of Sophocles,—‘‘the most exquisite criticism I 
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| ever read,’’ says Sterling. On Hare’s departure from 
Cambridge in 1832, Thirlwall became assistant college 
tutor, which led him to take a memorable share in the 
great controversy upon the admission of Dissenters 
which arose in 1834. Dr. ‘Turton, the regius professor 
of divinity, had written a pamphlet objecting to the 
admission, on the pretext of the apprehended unsettle- 
ment of the religious opinions of young churchmen, 
Thirlwall replied by pointing out that no provision for 
theological instruction was in fact made by the colleges 
except compulsory attendance at chapel, and that this 
was mischievous. This attack upon a time: hallowed 
piece of college discipline brought upon him a demand 
for the resignation of his office as assistant tutor. He 
complied at once; his friends generally thought that 
he ought to have tested the master’s power. The 
occurrence marked him out for promotion from a 
Liberal Government, and in the autumn he received 
the chancellor's living of Kirby-under-Dale, in York- 
shire. Though devoted to his parochial duties, he 
found time to begin the book which has remained the 
principal work of one whose performance, however 
great, rarely rose to the level of his power. His //is- 
tory of Greece, unfortunately for him and for us, was 
a commission from Lardner’s Cabinet Cyclopedia, and 
was originally intended to have been condensed into 
two or three duodecimo volumes. The scale was 
enlarged, but Thirlwall always felt cramped. He 
seems a little below his subject, and a little below him- 
self. Yet, such was his ability that his history is 
usually allowed to fall only just short of Grote’s, a 
work undertaken with far greater enthusiasm, and 
executed with far greater advantages. Sterling pro- 
nounces him ‘‘a writer as great as Thueydides and 
Tacitus, and with far more knowledge than they.” 
The first volume was published in 1835, the last in 
1847. A noble letter from Thirlwall to Grote, and 
pies generous reply, are published in the life of the 
atter. 

In 1840 Thirlwall was raised to the see of St. Da- 
vid’s. The promotion was entirely the act of Lord 
Melbourne, an amateur in theology, who had read 
Thirlwall’s introduction to Schleiermacher, and satis- 
fied himself of the propriety of the appointment. ‘TI 
don’t intend to make a heterodox bishop if I know it,” 
he said. Thirlwall so little expected the honor that 
he was absent on a pedestrian tour, and it was some 
days before he could be found. In most essential 
points he was a model bishop, and in acquainting him- 
self with Welsh, so as to preach and conduct service in 
that language, he performed a feat which few bishops 
could have imitated. It cannot be said that he was 
greatly beloved by his clergy, who felt their intellec- 
tual distance too great, and were alternately frozen 
by his taciturnity and appalled by his sareasm. The 
great monument of his episcopate is the eleven famous 
charges in which he from time to time reviewed the 
position of the English Church with reference to what- 
aver might be the most pressing question of the day 
—addresses at once judicial and statesmanlike, full of 
charitable wisdom and massive sense. No similar 

roductions, it may safely be said, were ever so eagerly 
ooked for, or carried with them such weight of au- 
thority. His endeavors to allay ecclesiastical panic, 
and to promote liberality of spirit, frequently required 
no ordinary moral courage. He was one of the four 
prelates who refused to inhibit Bishop Colenso from 

reaching in their dioceses, and the only one who with- 
held his signature from the addresses calling upon 
Colenso to resign his see. He took the liberal side in 
the questions of Maynooth, of the admission of J 
to parliament, of the Gorham case, and of the 
science clause. He was the only bishop who voted 
for the disestablishment of the Irish Church, though 
but as a painful necessity. Concurrent en 
would have been much more agreeable to hi 
many Line he was the only statesman on the | 
it would have been a great benefit to the 
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England had it been possible to have raised him to the 
primacy upon the death of Archbishop Howley. But 
such was the complexion of ecclesiastical polities that 
the elevation of the most impartial prelate of his day 
would have been resented as a piece of party spirit. 
Thirlwall’s private life was happy and busy. He 
never married, but found sufficient outlet for his deep 
affectionateness of nature in his tenderness to the shit 
dren of others, and to all weak things except weak- 
minded clergymen. He was devoted to animals, and 
rivalled Southey and Jeremy Bentham in his love for 
eats. Perhaps the most durable monument to his 
memory will be his incomparable volume of letters to 
a friend, Miss Johnes of jor eral ba a young lady in 
every way worthy to be the correspondent. of such a 
man. Even as letters these rank with the best in the 
language ; but as letters from age to youth, sympa- 
thizing with all its feelings, entering into all its pleas- 
ures, at once inspiring and amusing, guiding without 
seeming to direct, and entertaining without seeming to 
condescend, they are unique in their delightful branch 
of literature. They are also important as revealing 
Thirlwall’s mind on numerous subjects which he has 
not elsewhere treated, and most interesting from their 
picture of simplicity of character associated with great- 
ness of intellect, and of the multiplicity of his intellect- 
ual interests, from which novels and fine art were by 
no means excluded. During his latter years he took 
great interest in the revision of the authorized version 
of the Bible, and was chairman of the revisers of the 
Old Testament. He resigned his see in May, 1874, 
and retired to Bath, where he died on July 27, 1875. 
As scholar, critic, and ecclesiastical statesman Thirl- 
wall is almost above praise. He was not a great origi- 
nal thinker; he lacked the creative faculty and the 
creative impulse. ‘The world owes such vestiges of his 
power as it possesses to a series of fortunate accidents 
—an importunate editor, vexatious church controver- 
sies, and an admirable friend. Though not most fully 
exerted, the force of his mind is perhaps best appre- 
ciated in the volume of his letters edited by Dean 


Perowne. His treatment of every question is consum- 
mate; the largest and the smallest seem alike to him. 
is character, with its mixture of greatness and gen- 


parliamentary borough, now disfranchised (area 11,- 
828 acres), in 1871 was 5734, and in 1881 it was 6312. 
The population of the township in 1881 was 3337, 
Thirsk owes its origin to the castle of the Mowbrays, and 
here Roger de Mowbray erected his standard, in conjune- 
tion with the king of Scotland, against Henry II. Upon 
the suppression of the revolt the castle was destroyed, In 
the reign of Henry VII., Henry Perey, earl of Northumber- 
land, is said to have been put to death beneath an elm tree 
which formerly grew on St. James’s Green. Thirsk was a 
borough by prescription, but was never incorporated. It 
first returned members to parliament in the reign of Ed- 
ward I., but not again till the last parliament of Edward 
VI. In 1832 the number of representatives was reduced to 
one, and in 1885 it ceased to be separately represented, 


THISTLE. This term, as generally employed, is 
of vague application, being given to almost any herha- 
ceous plant that is of a spiny character. More strictly, 
it is applied to the species of Curduus. These are 
Composite herbs with very spiny leaves, and similar 
bracts surrounding ahead of purplish-white, tubular, 
5-parted flowers seated on a pitted and hairy recep- 
tacle. Theanthers have appendages both at the apex 
and atthe base. The style has a ring of hairs at the 
point of bifurcation of the two stigmata. The fruit 
is surmounted bya tuft of silky white hairs. The 
species are numerous, and some are of great beauty, 
though not unnaturally looked on with disfavor by the 
farmer. The Cotton [or Scotch] Thistle, remarkable 
for its covering of white down, is Onopordon Acan- 
thium; the Blessed Thistle’ is Carduus benedictus ; 
the Holy Thistle, the leaves of which are spotted with 
white, is C. Martanus. The common C. lanceolatus 
seems to be the most suitable prototype for the Scotch 
Thistle, though that honor is also conferred on Ono- 
pordon Acanthium, the cotton thistle, a doubtful 
native, and on other species. The great objection to 
thistles from an agricultural point of view resides in 
the freedom with which they produce seed, and in the 
vigor of their underground growth, which makes their 
uprooting a matter of difficulty. Partial uprooting 
may indeed, in the case of the perennial species, in- 
crease the mischief, for each fragment left behind 
may grow into a distinct plant. Annual species might 
be kept in check were they cut down before the flowers 


tleness, was thus read by Carlyle: ‘‘a right solid appear, but unless all the cultivators in a particular 
_honest-hearted man, full of knowledge and sense, and, | gistrict’ co-operate the efforts of individuals are of little 
_In spite of his positive temper, almost timid. avail. The Globe Artichoke and Cardoon are very 
__ Thirlwall’s History of Greece remains a standard book. | near allies of the thistles. The Safflower, Carthamus, 
His literary and theological remains have been edited by | another thistle, yields a serviceable dye ; the Burdock, 
Dean Perowne in three volumes, two of which are occupied Arctium lappa, has an edible root; and numerous~ 
by his charges. His letters on literary and theological sub- sified 5 fae. aed medicinal properties: 


- jects, with a connecting memoir, have been published by os 
Rhea Perowne and the Rev. Louis Stokes. His Letters) THISTLE, Orprr or THE. See KnigurHoop, 
to 


; Friend were originally published by Dean Stanley, | vol. xiv. p. 125. 
Bana there ipa devine? and Ee iocted edition, Fora ential THISTLEWOOD CONSPIRACY, or Cato 
view of Thirlwall’s life and character, see the Edinburgh | Spprer CONSPIRACY, a plot formed in 1820 to murder 
eee el. eee eter in Dis: diocese, Lord Castlereagh — Sak wry cris of me mom 
ee oo apy Ne a ~| erown, and to seize the Bank and Mansion House an 
Ce poe Maganine pee Bala date, Bey, wuso proclaim a provisional government. Its chief instiga- 
; 4 - | tor was Arthur Thistlewood, or properly Thistlewaite, 
_ THIRSK, a market-town in the North Riding of | horn in 1770, the son of a civil engineer in Lincoln- 
Yorkshire, is situated on the North Eastern Railway, | shire, who had held a commission in the militia and 
nd on the Codbeck, a branch of the Swale, 21 miles | afterwards in the line in the West Indies. In Aimerica 
th of Darlington, 11 northeast of Ripon, and 210) and in France he had imbibed revolutionary views, 
h of London. The Codbeck is crossed by two stone | and, having lost his wife’s fortune in speculation and 
res connecting the old and the new town. The) oy the turf, had planned the desperate scheme 
h of St. Mary, in the Perpendicular style, with | probably for his own benefit as well as the good of the 
chancel, nave, aisles, porch, and tower 80 feet | nation. The intention was to murder the ministers 
t, is the noblest church in the ae The! inthe house of the earl of Harrowby in Mansfield 
was repaired in 1844, and the whole building | Street on the evening of the 23d February. For this 
ed in 1877. The moat of the ancient castle built | purpose between twenty and thirty men assembled in 
the Mowbrays about 920 still remains. The prin-| 4 stable in Cato Street, Edgeware Road, but while 
‘modern buildings are the assembly rooms (1849), | they were arming themselves they were pounced upon 
chanics’ institute (1852), and the new court-| hy the police, and a large number captured, though 
1886). Standing in the fertile district of the | the majority, including Thistlewood, escaped. A 
‘Mowbray, the town has an extensive home and aed saeets ois fade 
é ‘ tural implemen r trade. Tron-founding, alr Reon ae Cirananh Weeds titer mete: and 
ering, tanning, and brickmaking are carried on, | frouhiesome in fields, pastures. and roadsides in Canada and the 
re are large flour-mills. The population of the | northern United States—Am. Ep.] 
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reward of £1000 [$4860] having been offered for 
Thistlewood, he was arrested next day at 10 White 
Street. After a trial Thistlewood and four others 
were executed on the Ist May, while five were trans- 

orted. On being asked on the scaffuld if he repented, 

‘histlewood replied, ‘* No, not at all; I shall soon 
know the last grand secret.’’ 

See the Trials of Arthur Thistlewood, James Ings, John Thomas 
Brunt, Richard Tidd, William Davidson, and others at the Session o 
the Old Bailey 17-28 April, 1820, 2 vols., 1820, and the Gentleman's 
Magazine for the same year. - 

THOLUCK, Frreprica Aveusr Gorrreu (1799- 
1877), German theologian and preacher, was born at 
Breslau, March 30, 1799, in humble circumstances. 
He received his education at the grammar school and 
university of his native town, and early distinguished 


himself by wonderful versatility of mind, a phenome- | 


nal power of acquiring languages, and an omnivorous 
appetite for books. A romantic love of the East and 
its literature led him to exchange the university of 
Breslau for that of Berlin, that he might study 
Oriental languages to greater advantage, and there he 
was received into the house of the Orientalist Von 
Dietz. He was introduced to Pietistic circles in Berlin 
and came specially under the influence of Baron Von 
Kottwitz, who became his ‘‘ spiritual father,’’? and of 
the historian Neander. Before deciding on the career 
of theological professor, he had in view that of a mis- 
sionary in the Hast. Meanwhile he was feeling the 
influence to a certain degree of the romantic school, 
and of Schleiermacher and Hegel too, though he never 
sounded the depths of their systems. At length, in 
his twenty-first year, he finally decided to adopt the 
academical calling. From December, 1820, to April, 
1826, he was “ privat-docent’’ and ‘‘ prof. extraordi- 
narius ’’ of theology in Berlin, though he was at the 
same time most active in the work of home and 
foreign missions. He lectured on the Old and New 
Testaments, theology, apologetics, and the history of 
the church in the 18th century. The first fruit of his 
Oriental studies and his introduction to his profession 
was his work NSsufismus, sive Theosophia Persarum 


Pantheistica (1821); following the same line of study | 


he published Bliitensammlung aus der morgentlind- 
ischen Mystik (1825) and Speculative Trinitiitslehre 
des spiiteren Orients (1826). His well-known essay 
on the nature and moral influence of heathenism 
(1822) was published by Neander, with high commen- 
dation, in his Denkwiirdigkeiten ; and his Commentary 
on the Epistle to the Romans (1824) secured hima 
foremost place amongst the most suggestive, if not the 
most accurate, Biblical interpreters of that time. An- 
other work, which was soon translated into all the prin- 
cipal European languages, Dei Lehre von der Siinde 
und vom. Verséhner (1823), the outcome of his own 
religious history, procured for him the position which 
he ever after héld of the modern Pietistie apologist of 
evangelical Christianity. In 1825, with the aid of the 
Prussian Government, he visited the libraries of Eng- 
land and Holland, and on his return was appointed 
professor of theology at Halle, the centre of German 
rationalism. Here he made it his aim to combine in 
a higher unity the learning and to some extent the 
rationalism of Semler with the devout and active piet- 
ism of Francke; and, inspite of the opposition of the 
theological faculty of the university, he succeeded in 
changing the character. of its theology. This he 
effected partly by his lectures, particularly his exegeti- 
cal courses, but above all, by his personal influence 
upon the students, and, after 1833. by his preaching. 

is theological position was that of a mild and large 
hearted orthodoxy, which laid more stress upon 
Christian experience than upon rigid dogmatic belief. 
On the two great questions of miracles and inspira- 
tion he made great concessions to modern criticism 
and philosophy. The battle of his life was on behalf 
of personal religions experience, in opposition to the 
externality of rationalism, orthodoxy, or sacramenta- 


| rianism. 


THOLUCK—THOMAS. 


He fought this battle with weapons taken 
in the first instance from his own personal history, but 
also from the wide world of human culture, ancient 
and modern. Carl Schwarz happily remarks that, as 
the English apologists of the 18th century were them- 
selves infected with the poison of the deists whom 
they endeavored to refute, so Tholuck absorbed some of 
the heresies of the rationalists whom he tried to over- 
throw. Asa preacher Tholuck ranked amongst the 
foremost of his time. He was also one of the promi- 
nent members of the Evangelical Alliance, and few 
men were more widely known or more beloved through- 
out the Protestant churches of Europe and America 
than he. He died at Halle, June, 10, 1877. 

After his commentaries (on Romans, the Gospel of John, 
the Sermon on the Mount, and the Epistle to the Hebrews) 
and several volumes of sermons, his best-known books are 
Stunden christlicher Andacht (1839, 8th ed, 1870), intended to 
take the place of Zschokke’s standard rationalistic work 
with the same title, and his reply to Strauss’s Life of Jesus 
( Glaubwiirdigkeit der evangelischen Geschichte, 1837). He pub- 
lished at various times valuable contributions towards a 
history of rationalism,—Vorgeschichte des Rationalismus 
(1853-62), Geschichte des Rationalismus, i. (1865), and a num- 
ber of essays connected with the history of theology and 
especially of apologetics. His views of inspiration were 
indicated in his work Die Propheten und ihre Weissagungen 
(1860), in his essay on the “ Alte Inspirationslehre,” Deutsche 
Zeitschrift fiir christliche Wissenschaft (1850), and in his 
Gesprache tiber die vornehmsten Glaubensfragen der Zeit (1846, 
24 ed., 1867). 


See Das Leben Tholucks, by L. Witte, 2 vols., 1884-1886; A. Tho- 
luck, ein Lebensabriss, by M. Kihler (1877), and the same author's 


art. “Tholuck,” in Herzog’s Real eee “Zur Erinner- 
ung an Tholuck,” by C. Siegfried, Protestantische Kirchzeitung, 1885, 
No. 45, and 1886, No. 47; Carl Schwarz, Zur Geschichte der neuesten 
Theologie (4th ed., 1869); Nippold’s Handbuch der neuesten Kirchen- 
geschichte. 

THOMAS, Sr., one of the twelve apostles. The 
synoptical Gospels give only his name, associating him 
in their lists with Matthew (Mat. x. 3; Mark iii. 18; 
Luke vi. 15); in Acts i. 13 he is coupled with Philip. 
In the Gospel of John (xi. 16; xiv. 5; xx. 24 sq. ; 
xxi. 2) he appears in a characteristic light, full of per- 
sonal devotion and ready to die with his Master, but 
slow to grasp the true significance of the salening 
death of Jesus, and incredulous of the resurrection till 
direct evidence convinces him of its truth and at the 
same time of the Divinity of his risen Lord. John 
translates the Aramaic name or surname Thomas 
(xoiwn) by the Greek equivalent Didymus (twin). 
Tradition has it that he was the twin brother of a 
sister Lysia (his parents being Diophanes and Rhoa, 
and his birthplace Antioch; ‘‘ XII. Apost. Patria,’ 
in Chron. Pasch., ii. 142), or of a brother Elieser 
{Hom Clem., ii. 1), or, according to the Acta Thome 
ed. Bonnet, pp. 11, 23), of Jesus Himself, The last 
form of the tradition seems to be derived from the 
name Judas Thomas, which he bears in Edessene 
legend (cf. Eusebius. H. 2#., i. 13, 10), and implies 
the identification of Thomas with J udas, the brother 
of the Lord. The most ancient tradition makes 
Thomas the evangelist of Parthia (Kus., A. £., iii. 1, | 
1); and at Edessa, which claimed to possess his bones, — 
it was related that a missionary Thaddeeus (Eus., — 
7. B., i. 13, 10), or Addai (Doctrine of Addai, ed. | 
Phillips, 1876, p. 5), was sent to them by him, Later 
tradition, originating with the Gnostic Acta 7’ 
and accepted by catholic teachers from the a Pw 
the 4th century, makes him proceed to India and 
there suffer martyrdom. The Indian king 
phorus of the Acta is, however, certainly 
with the historical Gondophares (see PERsIA, 
xviii. p. 614), whose dynasty was Parthian, 
his realm included regions loosely reckoned to_ 
The Parthian and Indian missions of m 
perhaps therefore be regarded as derived f 
gle tradition. Later authors, but not the A 
as the scene of his martyrdom the city of 
which the modern Christians of St. Th 
low) identify with Mylapur, but which 


tical 
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would connect with the Calama of Nearchus, on the 
coast of Gedrosia, which was under the sceptre of 
Gondophares. Other names of historical persons and 
places can be traced with more or less probability in 
the Acta, but these do not alter the utterly apocry- 
phal character of the legend, which indeed is in many 
respects easier to understand if we accept the bold 
hypothesis of Gutschmid, that it was borrowed by the 
Gnostie author from a Buddhist story of the conver- 
sion of Arachosia (JV. /2hein. Mus., xix. 161 sq.). 


The Acta Thome, very imperfectly published by Thilo 
(1823) and Tischendorf (1851), have been edited in Greek, 
together with the Latin De Miraculis and Passio S, Thome, 
by Bonnet (Leipsic, 1883), and in Syriac, with an English 
translation, by W. Wright (Apocryphal Acts, 2 vols, Lon- 
don, 1871). See also Lipsius, Die apocryphen Apostelge- 
schichten, vol. i. (Brunswick, 1883), for these and other 
versions of the legend. The Acta are said by Photius to be 
a part of the [eptodor rdv drocré\wy of the Gnostic Leucius 
Charinus, but this unknown personage is to be thought of 
as a collector of Gnostic “ Acts of Apostles,” rather than as 
the first author. In spite of extensive catholic revision, 
they form one of the most interesting monuments of early 
Gnosticism. Internal evidence assigns them with great 
probability to the school of Bardesanes, and the very an- 
cient allegorical hymn about the soul which is inserted in 
the Syriac text ‘p. 274 sq., Eng. tr. p. 238 sq.) is perhaps by 
Bardesanes himself (cf. Noldeke in Z. D. M. G., 1871, p. 
676). It is one of the most remarkable pieces in Syriac 
literature. 

CHRISTIANS OF St. THOMAS is a name often applied to 
the members of the ancient Christian churches of southern 
India, which claim him as their first founder, and honor as 
their second founder a certain Thomas of Jerusalem, who 
is said to have led a Christian colony to Malabar in 345 
A.D. According to their tradition, St. Thomas went from 
Malabar to Mylapur, now a suburb of Madras, where the 
shrine of his martyrdom, rebuilt by the Portuguese in 1547, 
still stands on Mount St. Thomas, and where a miraculous 
eross is shown with a Pahlavi inscription which may be as 
old as the end of the 7th century. We know from Cosmas 
Indopleustes that there were Christian churches of Persian 
(East-Syrian) origin, and doubtless of Nestorian creed, in 
Ceylon, in Malabar, and at Caliana ‘north of Bombay) be- 
fore the middle of the 6th century, and even then St. 
Thomas, the reputed apostle of Persia, may have been their 
special saint. The ancient churches of southern India 
never died out or wholly lost their sense of connection with 
their mother church, for we find them sending deputies in 
1490 to the Nestorian patriarch Simeon, who furnished 
them with bishops (Assemani, Bib. Or., iii. 1,590 sq.). Hard 
pressed by the Moslems, they welcomed the approach of 
the Portuguese, but proved by no means tractable to efforts 
to bring them within the Roman obedience. At length a 
formal union with Rome was carried through in the synod 
of Diamper (1599), Syriac was to remain the ecclesiastical 
language, but the service books were corrected and purified 
from error. A century and a half of foreign Jesuit rule 
followed, but the love of independence was not lost. A 
great schism took place in 1653, and of 200,000 Christians 
of St. Thomas only 400 remained loyal to Rome, though 

many of their churches were soon won back by the Car- 
melites. Those who remained independent fell under the 
influence of the Jacobite Mar Gregorius, styled patriarch 
of Jerusalem, who reached Malabar in 1665 as an emissary 
from Ignatius, patriarch of Antioch. From his time the 
independent Christians have been Jacobites, the counter- 
efforts of the Nestorians under Mar Gabriel, bishop of 
Adharbaijan, having apparently cofie to nothing after his 
death in 1730, Since the visit of Claudius Buchanan, whose 
Christian Researches in Asia (1811) excited great interest, 
much has been done for the Christians of South India by 
English missionary effort, and Anglicans have cultivated 
friendly relations with the clergy of the independent native 
re urch, while discouraging dependence on the Jacobite pa- 
; of Antioch. 


ne.) cians of though tedious and ill-arranged history of the 
d 


» of St. Thomas has been written by W. Germann, Die 
er Thomaschristen, Gitersloh, 1877. See also La Croze, 
_ Histoire du Christianisme des Indes, The Hague, 1724; Alexius de 
ecg ae evry ten nwt) Oy, F., ees ne 
(especia for the synod o mper); Paulinus a 8, Bar- 

olor t Tadic Orientalis Christiana, 4to, Rome, 1794. 


of the history of the church of Mal- 


Leyden in 1720 by Mar Gabriel, the last Nesto- 
Malabar (see Germann, p. 542). 


Jated by Land, Anecd. Syr.,i, 24 8q. It was | 
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‘THOMAS, Sr., or Aquino. . See Aquinas. 

THOMAS BECKET, or A Becker. See A 
BECKET. 

THOMAS or CELANo, the contemporary and snp- 
posed biographer of Francis of Assisi, was born prob- 
ably towards the end of the 12th century, and died 
about 1255. He derives his surname from CELANO 
(q.v.), in the Abruzzo Ulteriore. His name does not 
occur among those of the earliest disciples of Francis, 
ut he is recorded by some historians of the order, 
though not by all, to have held the office of custos in 
various Franciscan houses (Cologne, Mainz, Worms, 
Spires) from 1221 onwards. An old biography of 
Francis, which is incorporated in the Acta Sanctorum, 
is attributed to Thomas with much probability, and 
nothing cogent has been urged against his authorshi 
of the Dies Ircee (see Hymns, vol. xii. p. 618), as 
though, so far as is at present known, his name is not 
associated with that remarkable poem by any writer 
earlier than 1385. 

THOMAS oF Erceipounrg, called also the RaYMER 
(c. 1225-c. 1300), occupies a prominent place as a poet 
‘and prophet in the mythical and legendary literature 
of Scotland. The historical person of that. name 
figures in two charters of the 13th century, and from 
these it appears that he owned lands in Erceldoune 
(now Harlston), in Berwickshire, which were made 
over by his son and heir to the cloister of the Holy 
Trinity at Soltra, or Soutra, on the borders of the 
same county. He figures in the works of Barbour 
and Blind Harry as the sympathizing contemporary 
of their heroes, and Wyntoun tells how he prophesied 
a battle. In the folk-lore of Scotland his name is 
associated with numerous fragments of rhymed or 
alliterative verse of a more or less prophetic and orac- 
ular character; but the chief extant work with which 
his name is associated is the poem of Sir T'ristrem, 
edited from the Auchinleck MS. by Sir Walter Scott 
in 1804, and again in 1886 for the Scottish Text Soci- 
ety by Mr. G. P. M’Neill. In the latter edition the 
claim of Thomas to the authorship of this work (con- 
ceded by both editors) is fully discussed. 

THOMAS A. KEMPIS. See Kempts. 

THOMASIUS, CuristraAn (1655-1728), German 
jurist and publicist, was born at Leipsic, January 1, 
1655, and educated by his father Jacob Thomasius, 
professor of philosophy and eloquence, a learned man, 
and friend of Spener. Through his father’s lectures 
Christian came under the influence of the political phi- 
losophy of Grotius and Pufendorf, and continued the 
study of law under Stryck at Frankfurt on the Oder. 
In 1681 he commenced the career of professor of law 
at Leipsic, and soon attracted attention by his abilities, 
but particularly by his daring attack upon all ancient 
prejudices. His views on matters of law were hereti- 
cal; he made the daring innovation of lecturing in 
German instead of Latin; he published a monthly 

eriodical in which he ridiculed with vast wit and 
1umor the pedantic weaknesses of the learned; he 
took valiantly the side of the Pietists in their contro- 
versy with the orthodox, and defended mixed marriages 
of Lutherans and Calvinists. In consequence of these 
and other sins, he was preached against from the pul- 
pits, forbidden to lecture or to write (May 10, 1690), 
and his arrest was soon commanded. He escaped the 
latter by flight to Berlin, and the elector Frederick IIT. 
offered him a refuge in Halle, with a salary of 500 
thalers [e. $500] and the right to lecture there. He 
took part in founding the university of Halle (1694) 
where he became second and then first professor o 
law and director of the university. He was one of the 
most esteemed university teachers and_ influential 
writers of his day. He died, after a singularly sue- 
cessful and honorable career, in his 74th year, Sep- 
tember 23, 1728. 

Though not a profound and systematic philosophical 
thinker, but rather a clever eclectic of the common-sense 
school, Thomasius prepared the way for great reforms in 
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philosophy, and, above all, in law, literature, social life, 
and theology. It was his mission to bring all the high 
matters of divine and human sciences into close and living 
coutact with the everyday world. He made learning, law, 
philosophy, and theology look at everything from a rational 
common-sense point of view, and speak of everything in 
vigorous German. He thus created an epoch in German 
literature, philosophy, and law, and Spittler opens with 
him the modern period of ecclesiastical history. Tholuck 
pronounces him “ the personified spirit of illuminism.” He 
made it one of the aims of his life to free politics and juris- 
prudence from the control of theology. He fought bravely 
and consistently for freedom of thought and speech on re- 
ligious matters. He is often spoken of in German works as 
the author of the “territorial system,” or Erastian theory 
of ecclesiastical government. But he taught that the state 
may interfere with legal or public duties only, and not with 
moral or private ones. He introduced a new definition of 
heresy, and pronounced it a bugbear of the theologians. 
He would not have even atheists punished, though they 
should be expelled the country. He came forward as an 
earnest opponent of the prosecution of witches and of the 
use of torture. In theology he was not a naturalist or a 
deist, but a believer in the necessity of revealed religion for 
salvation. He felt strongly the influence of the Pietists at 
times, particularly of Spener, and there was a mystic vein 
in his thought; but other elements of his nature were too 
powerful to allow hinr to attach himself finally to that party. 

Thomasius’s most popular and influential German publi- 
cations were his periodical Monatsgesprache, vornehmlich tiber 
neue Biicher (1688); Linleitung zur Vernunftlehre (1691, 5th 
ed. 1719); Verniinftige Gedanken tiber allerhand auserleserne, 
gemischte, philosophische, und juristische Handel (1723-26) ; 
Geschichte der Weisheit und Thorheit (3 vols., 1693); Kurze 
Lehrsitze vou dem Laster der Zauberei mit dem Hexenprocess 
(1704); Weitere Erliuterungen der neueren Wissenschaft An- 
derer Gedanken kennen zu lernen (1711). 


See Heinrich Luden’s Christian Thomasius nach seinen Schicksalen 
und Schriften, 1805; Zeller’s Geschichte der Philosophie in Deutsch- 
land, 2d ed., 1875, pp. 162-171; Gass, Geschichte der Protestantischen 
Dogmatik, ii. 484 sq.; the histories of German literature, especially 
Hettner’s Geschichte der deutschen Lit. im 18ten Jahrh. ; Tholuck’s 
article in Herzog’s Real-Encyklop. 


THOMPSON, Srr Bensamryn, Count Rumrorp 
(1753-1814), an eminent man of science, enlightened 
philanthropist, and sagacious public administrator, 
was born at Woburn, in Massachusetts, in 1753, and 
died at Auteuil, near Paris, in 1814. His family had 
been settled in New England since the middle of the 
century preceding his birth, and belonged to the class 
of moderately wealthy farmers. His father died while 
Thompson was very young, and his mother speedily 
married a second time. But he seems to have been 
well cared for, and his.edueation was so far from 
neglected that according to his own statement, he was 
at the age of fourteen sufficiently advanced ‘‘in algebra, 
geometry, astronomy, and even the higher mathe- 
matics,’ to calculate a solar eclipse within four seconds 
of accuracy. In 1766 he was apprenticed to a store- 
keeper at Salem, in New England, and while in that 
employment oceupied himself in chemical and me- 
chanical experiments, as well as in engraving, in which 
he attained to some proficiency. The outbreak of the 
American war put a stop to the trade of his master, 
and he thereupon left auras and went to Boston, 
where he engaged himself as assistant in another store. 
He afterwards applied himself to the study, with a 
view to the practice, of medicine, and then (although, 
as he affirms, for only six weeks and three days) he 
became a school teacher—it is believed at Bradford on 
the Merrimack. Thompson was at that period be- 
tween eighteen and nineteen years old, and at nineteen, 
he says, ‘‘I married, or rather I was married.’’ His 
wife was the widow of a Colonel Rolfe, and the 
daughter of a Mr. Walker, ‘‘a highly respectable 
minister, and one of the first settlers at Rumford,” 
now called Concord, in New Hampshire. His wife 
was possessed of considerable property, and was his 
senior by fourteen years. This marriage was the foun- 
dation of Thompson’s success. Within three years of 
it, however. he left his wife in America to make his 
way to wealth and distinetion in Europe, and, although 
his only child by her, a daughter, subsequently joined 
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him, he never saw and, so far as anything appears to 
the contrary, never attempted or desired to see her 
again. 

Soon after his marriage Thompson became ac- 
quainted with Governor Wentworth of New Hamp- 
shire, who, struck by his appearance and bearing, 
conferred on him the majority of a local regiment of 
militia. He speedily became the object of distrust 
among the friends of the American cause, and it was 
considered prudent that he should seek an early oppor- 
tunity of leaving the country. On the evacuation of 
Boston by the royal troops, therefore, in 1776, he was 
selected by Governor Wentworth to carry despatches 
to England. On his arrival in London he almost im- 
mediately attracted the attention of Lord George Ger- 
maine, secretary of state, who appointed him to a 
clerkship in his office. Within a few months he was 
advanced to the post of secretary of the province of 
Georgia, and in about four years he was made under- 
secretary of state. His official duties, however, did 
not materially interfere with the prosecution of scien- 
tific pursuits, and in 1779 he was elected a fellow of 
the Royal Society. Among the subjects to which he 
especially directed his attention were the explosive 
force of gunpowder, the construction of firearms, and 
the system of signalling at sea. In connection with 
the last, he made a cruise in the Channel fleet, on 
board the ‘‘ Victory,’’ as a volunteer under the com- 
mand of Admiral Sir Charles Hardy. On the resig- 
nation of Lord North’s administration, of which Lord 
George Germaine was one of the least lucky and most 
unpopular members, Thompson left the civil service, 
and was nominated to a cavalry command in the re- 
volted provinces of America.’ But the War of In- 
dependence was practically at an end, and in 1783 he 
finally quitted active service, with the rank and half-pay 
of a lieutenant-colonel. He now formed the design 
of joining the Austrian army, for the purpose of cam- 

aigning against the Turks, and so crossed over from 

over to Calais with Gibbon, who, writing to his friend 
Lord Sheffield, calls his fellow-passenger ‘‘ Mr. Seere- 
tary-Colonel-Admiral-Philosopher Thompson.”’ — At 
Strasburg he was introduced to Prince Maximilian, 
afterwards elector of Bavaria, and was by him invited 
to enter the civil and military service of that state. 
Having obtained the leave of the British Government 
to accept the prince’s offer, he received the honor of 
knigh thood from George III., and during eleven years 
he remained at Munich as minister of war, minister 
of police, and grand chamberlain to the elector. His 
political and courtly employments, however, did not 
absorb all his time, and he contributed during his stay 
in Bavaria a number of papers to the Philosophical 
Transactions. But that he was sufficiently alert as the 
presses adviser of the elector the results of his 
abors in that capacity amply prove. He reorganized 
the Bavarian army; he suppressed mendicity and 
found employment for the poor ; and he immensely 
improved the condition of the industrial classes 
throughout the country by providing them with work _ 
and instructing them in the practice of domestic 
economy. Of the prompt and the business-like man- _ 
ner in which he was wont to carry his plans into 
execution a single example may serve as an illustration. 
The multitnde of beggars in Bavaria had long been a 
public nuisance and danger. In one day Th ps 
caused no fewer than 2600 of these outcasts and depre 
dators in Munich and its suburbs alone to be 


1 [In 1781 he went to New York and raised a rie! -gime : 
called “ The King’s American Dragoons.” After a brief servi 

as lieutenant-colonel at the north, he joined the invading ; 
atthe south and fought in the campaign sania General Ma) 

in South Carolina. In a despatch to General Leslie, dated 
25, 1782, Col. Thompson wrote, “ We had the gued r 
morning to fall in with a chosen corps under Ly aT 
of General Marion in pace. which we attack 

routed, killing a considerable number of them 
prisoners, and driving General Marion and theg 

army into the Santee, where it is probable a gre 
perished,”—Am. Ep,] ‘ 
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by military patrols, and transferred by them to an in-| 1829, and major-general in 1854. 
dustrial establishment which he had prepared for their ment as 
In this institution they were both housed | sat for Bradford. 


reception. 
and fed, and they not only supported themselves by | 
their labors but earned a surplus for the benefit of 
the electoral revenues. The principle on which their 
treatment proceeded is stated by Thompson in the 
following memorable words: ‘“‘To make vicious and 
abandoned people happy,’’ he says, ‘‘it has generally | 
been supposed necessary first to make them virtuous. 
But why not reverse this order? Why not make them 
first happy, and then virtuous?’”’ In 1791 he was 
created a count of the Holy Roman Empire, and chose 
his title of Rumford from the name as it then was 
of the American township to which his wife’s family 
belonged. In 1795 he visited England, one incident 
of his journey being the loss of all his private papers, 
including the materials for an autobiography, which 
were contained in a box stolen from off his _post- 
chaise in St. Paul’s Churchyard. During his residence 
in London he applied himself to the discovery of 
methods for curing smoky chimneys and the con- 
trivance of improvements in the construction of fire- 
laces. But he was quickly recalled to Bavaria, 
Munich being threatened at once by an Austrian 
andaFrench army. The elector fled from his capi- 
tal, and it was entirely owing to Rumford’s energy 
and tact that a hostile occupation of the city was pre- 
vented. It was now proposed that he should 
be accredited as Bavarian ambassador in London; but 
the circumstance that he was a British subject pre- 
sented an insurmountable obstacle. He, however, 
again came to England, and remained there in a 
private station for several years. In 1799 he, in con- 
unction with Sir Joseph Banks, projected the estab- 
hment of the Royal Institution, which received its 
charter of incorporation from George III. in 1800. 
Rumford himself selected Sir Humphry Davy as the 
first scientific lecturer there. Until 1804, when he 
definitively settled in France, Rumford lived at the 
Royal Institution in Albemarle Steet, or at a house 
which he rented at Brompton, where he passed his 
time in the steady pursuit of those researches relating 
to heat and light and the economy of fuel on which 
his scientific fame is principally based. He then 
established himself in Paris, and married (his first wife 
having been dead for many years) as his second wife 
the wealthy widow of Lavoisier, the celebrated 
chemist. With this lady he led an extremely uncom- 
fortable life, till at last they agreed to separate. Rum- 
oe ae up his residence at Auteuil, where he died 
suddenly in 1814 in the sixty-second year of his age. 


He was the founder and the first recipient of the Rum- 
ford medal of the London Royal Society. He was also the 
founder of the Rumford medal of the American Academy 
of Arts and Sciences and of the Rumford professorship 
in’ Harvard university. His complete works were pub- 


at Boston in 1871; and a full and extremely interesting 
memoir of the author (by George E. Ellis) which was 
issued with them was republished in London by Messrs. 
millan in 1876. (F. DR.) 


THOMPSON, Tomas PeRonner (1783-1869) 


in 1783. 
hool, and in October, 1798, entered Queen’s College, 


lished by the American Academy of Arts and Sciences | 


hematician and political writer, was born at Hall | 
He was educated at the Hull grammar. 


bridge. He entered the navy as midshipman in 
“Tsis’”’ in 1803, but in 1806 exchanged to the 
. geroush his acquaintance with Wilberforce, he 
appointed governor of Sierra Leone in 1808, but 
recalled on account of his hostility to the slave 
». In 1812 he returned to his military duties, 

fter serving in the south of France, was in 1815 
as Arabic interpreter to an ex pecince against 
nhabees of the Persian Gulf, with whom he 
ed a treaty (dated January, 1820) in which 
e trade was for the first time declared piracy. 
I major in 1825, lieutenant-colonel in 
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He entered parlia- 
member for Hull in 1835, and afterwards 
He took a prominent part in_ the 
corn-law agitation, his Catechism of the Corn Laws 
(1827) being by far the most effective pamphlet pub- 
lished on the subject. He was joint-editor of the West. 
minster Review, to which he contributed a large 
number of articles republished in 1824 in six volumes, 
under the title xercises, Political and Others. His 
mathematical publications were of a somewhat 
eccentric kind. He publisheda Theory of Parallels 
(1844), and was also the author of Geometry without 
Axioms, in which he endeavored to ‘‘ get rid’’ of ax- 
ioms and postulates. His new Theory of Just Intona- 
tion (1850) is, however, a contribution of great value 
to the science of musical acoustics, and has gone 
through many editions. It may be said to form the 
basis of the tonic sol-fa system of music. He died 6th 
October, 1869, 

THOMSON, Str Cuartes WYVILLE (1830-1882), 
was born at Bonsyde, Linlithgowshire, became pro- 
fessor of natural history in Aberdeen, Cork, Belfast, 
and finally Edinburgh, and will be specially remem- 
bered as a student of the biological conditions of the 
depths of the sea. Being interested in crinoids, and 
stimulated by the results of the dredgings of Sars in 
the deep sea off the Norwegian coasts, ohh had con- 
clusively. disposed of the error of Edward Forbes, 
that animal Vife ceased at a depth of a few hundred 
fathoms, he succeeded, along with Dr. W. B. Carpen- 
ter, in obtaining the loan of H.M.8. “ Lightning”’ 
and ‘‘ Porcupine,’’ for successive deep-sea dredging 
expeditions in the summers of 1868 and 1869. It was 
thus shown that animal life existed in abundance down 
to depths of 650 fathoms, that all invertebrate groups 
were represented (largely by Tertiary forms hitherto 
believed to be extinct), and, moreover, that deep-sea 
temperatures are by no means so constant as was sup- 
posed, but vary considerably, and indicate an oceanic 
circulation. Further dredging expeditions at greater 
and greater depths followed. The remarkable results 
gained for hydrography as well as zoology, in associa: 
tion with the practical needs of ocean telegraphy, soon 
led tothe granting of H.M.S. “ Challenger ’’ fora cir- 
cumnayigating expedition, and Thomson sailed at the 
end of 1872 as director of the scientific staff, the cruise 
lasting three years and a half. On his return he re- 
ceived many academic honors, and was knighted. In 
1877 he published two volumes of a preliminary account 
of the results of the voyage, meanwhile carrying on his 
administrative labors in connection with the disposition 
of the special collections and publication of the mono- 
graphs of these. His health, never robust, was mean- 
while giving way ; from 1879 he ceased to perform the 
duties of his chair, and he died in 1882. 


See obituary notice in Proc. Roy. Soc. Edin., 1883, also 
Thomson’s Voyage of H.M.S. Challenger, London, 1877, and 
Thomson and Murray, Reports of the Voyage of H.M.S. Chal- 
lenger, Edinburgh, 1885. 


THOMSON, James (1700-1748), author of The 
Seasons, was a native of the Scottish Border country, 
his father being successively minister of the parishes 
of Ednam and Southdean, in Roxburghshire. He was 
born at Ednam on September 11, 1700, and was reared 
at a distance from the social influences and literary 
fashions that helped to form and fix the manner of the 
‘classical’? school, the monotony of which he was 
the first to break. Amidst the bare breezy hills and 
glens of a Border parish, his youth was safe against 
the ascendency of the taste established in the metropo- 
lis. Jedburgh school and Edinburgh university Ligh 
him his book learning of the ordinary type; and he 
was fortunate enough to have peighipars of extraordi- 
nary accomplishment, who opened his eyes to the po- 
etic side ot nature, and encouraged him in verse- 
making. The teacher from whom he learnt most was 
a Me Bicatton, or Riccaulton, a graduate of Edin-— 
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burgh, who had taken to farming, but was afterwards 
persuaded to enter the church, and made some con- 
tributions to theological literature. ‘This scholarly 
enthusiast taught Latin to the boys of Jedburgh in an 
aisle of the church, and encouraged Thomson in his 
poetical turn by example as well as precept. We 
1ave the poet’s own acknowledgment that the first 
hint of the Seasons came from a striking dramatic 
poem by Riccaulton entitled A Winter's Day. As a 
schoolboy Thomson wrote verses, and at the university 
he continued the practice, but his early efforts were 
not particularly promising. He was intended for the 
ministry, and was for five years a student of divinity ; 
but in 1725 he determined to follow his friend and 
classfellow David Mallet to London, and seek his for- 
tune there. Through the influence of Lady Grizel 
Baillie, herself a.song-writer, he obtained a tutorship 
in the family of Lord Binning; but the plain-looking 
and plain-mannered poet had not the adroitness of his 
friend Mallet, and he gave up the post after a few 
months. It was while he lingered in the neighbor- 
hood of Barnet, without employment, without money, 
with few friends, saddened by the loss of his mother 
(his father had died when he was eighteen), that 
Thomson conceived the idea of the first of his poems 
on the Seasons, Winter. The lines— 


Welcome, kindred glooms, 
Congenial horrors, hail! 


came from the heart; they expressed his own forlorn 
mood on the approach of the winter of 1725. Winter 
appeared in the spring of 1726. A publisher, Millan, 
—not Millar, who afterwards published for him,—gave 
him three guineas for the poem. The tradition is that 
it attracted no notice for a month, but that, at the 
end of that time, a literary clergyman, Whatley, 
chanced to take it up from a bookseller’s counter, and 
at once rushed off to the coffee-houses to proclaim the 
discovery of a new poet. ‘The town received the dis- 
covery with acclamation, in another month a second 
edition was called for. No time could have been bet- 
ter suited for the appreciation of Thomson’s striking 
qualities ; they were so entirely unlike what the pub- 
lic had for many years been accustomed to. The haa 
treatment of a simple theme, the warm poetical color- 
ing of commonplace incidents, the freedom and irregu- 
larity of the plan, the boldness of the descriptions, 
the manly and sincere sentiment, the rough vigor of 
the verse, took by surprise a generation accustomed to 
witty satire and burlesque, refined diction, translations 
from the classics, themes valued in proportion to their 
remoteness from vulgar life. Thomson at once became 
famous, and, his naturally easy temper roused to full 
exertion, vigorously followed up his success with 
Summer and an Ode to the Memory of Sir Isaac 
Newton. Spring was completed and published in 
1728. A longer interval elapsed before the appearance 
of Autumn ; it was published in 1730, and followed 
presently by a handsome edition of the whole four 
Seasons. Meantime, drawn into the ardent. political 
strife of the time, he had produced, in 1729, his 
Britannia, and early in 1730 had made his first at- 
tempt as a dramatist with Sophonisba. From this 
time there was a manifest slackening either in his will 
or in his power to produce. He was appointed travel- 
oe to the son of Sir Charles ‘Balbot, travelled 
with his pupil on the Continent, and in 1733 obtained 
a small sinecure in the Court of Chancery. It may 
have been this removal of the spur of necessity that 
made him take longer over his poems. But it is a fair 
theory that the rigid taste of the time for finish, 
which he had unconsciously defied with triumphant 
results, began to make good an ascendeney over him, 
and that he wrote less because he was cramped by fear 
of the critics. None of the other Seasons have the 
same large and careless freedom as Winter; Autumn 
especially, the last of them, is much more labored, and 
his revisions and enlargements in successive editions 
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show an anxious ambition after the finish of the clas- 
sical schoul. However this may be, he hesitated long 
over his next poem, Liberty ; the first part was pub- 
lished in 1734 and the conclusion in 1736. He intended 
it to be his masterpiece, but with all his care and pains 
it has fallen into deserved oblivion. In 1737 he lost 
his sinecure by the death of his patron, but was ‘ree- 
vmpensed by a pension from the prince. Poverty, 
rather than natural fitness or inclination, drove him 
again to dramatic composition. Agamemnon was pro- 
duced in 1738, with indifferent success. Next year a 
play, written in the interest of the prince and the op- 
position, was interdicted by the lord chamberlain. 
The masque of Alfred, written by Thomson in con- 
junction with Mallet, and containing the song Rule 
Britannia, was produced in 1740, Tanered and Sigis- 
munda in 1745. A year before this last event the 
‘* poetical posture’’ of the poet’s income was im- 
proved by his appointment to the sinecure office of 
surveyor-general of the Leeward Islands. The Castle 
of Indolence was his last work. It was not published 
till the year of his death (1748), but he had been lon 
engaged upon it. The poem is full of character an 
humor, with here and there passages of elaborately rich 
description ; it is fuller than any other of the person- 
ality of the poet, of the good nature, generosity, and 
solid wisdom which gained him the affection of so 
many friends; but still it is in the Seasons, and 
especially in the first of them, that Thomson is seen 
at his best and strongest. 


Till the advent of Scott and Byron, Thomson was the 
most widely popular poet in our language; and as late as 
the middle of this century a sumptuous edition, illustrated 
by the Etching Club, was printed three times within ten 
years (1842-1852). The popular verdict on Thomson has 
been unanimously justified by critics, (W. M.) 


THOMSON, James (1834-1882), author of The 
City of Dreadful Night, was born at Port Glasgow, 
in Renfrewshire, on November 23, 1834, the eldest 
child of a mate in the merchant shipping service. His 
mother was a deeply religious woman of the Irvingite 
sect, and it is notimprobable that it was from her the 
son inherited his sombre and imaginative tempera- 
ment. On her death, James, then in his seventh year, 
was procured admission into the Caledonian Orphan 
Asylum, from which he went out into the world as an 
assistant army schoolmaster. At the garrison at Bal- 
lineollig, near Cork, he encountered the one brief ha 
piness of his life: he fell passionately in love wit 1 
and was in turn as ardently loved by, the daughter of 
the armorer-sergeant of a regiment in the garrison, a 
girl of very exceptional beauty and cultivated mind. 
Two years later, when Thomson was at the training 
college at Chelsea, he suddenly received news of her 
fatal illness and death. The blow prostrated him in 
mind and body; and the former At phe a hurt from 


which it never really recovered. Henceforth his life — 


was one of gloom, disappointment, ti a 
erty, rarely alleviate hi episodes of somewhat 
brighter fortune. While in Ireland he had made the ac- 


our 
Death,’’ and (1874) his chief work, the somb 
imaginative (ity of Dreadful Night. In f.: 
Thomson left the army, and through Mr. Brac 
(with whom for some subsequent years he lived 
employment as a solicitor’s clerk. 
what has been described as his ‘‘o 
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ance of his long poem, ‘‘ Sunday up the River,’’ for 

Vvaser’s Magazine, on the advice, it is said, of Charles 
Kingsley. in 1872 Thomson went to the Western 
States of America, as the agent of the shareholders in 
what he ascertained to be a fraudulent silver mine ; 
and the following year he received a commission from 
The New York World to go to Spain as its special 
correspondent with the Carlists. 
months of his stay in that distracted country he saw 
little real fighting, and was himself prostrated by a 
sunstroke. On his return to England he continued to 
write in The Secularist and The National Reformer, 
under the at last well-known initials ‘‘ B. V.’’!? In 1875 
he severed his connection with The National Re- 
obiged owing toa disagreement with its editor; hence- 

urth his chief source of income (1875-1881) was from 
the monthly periodical known as Cope’s Tobacco 
Plant. Chiefly through the exertions of his friend 
and admirer, Mr. Bertram Dobell, Thomson's best 
known book, The City of Dreadful Night, and other 
Poems, was published in April, 1880, and at once at- 
tracted wide attention ; it was sueceeded in the autumn 
by Vane’s Story, and other Poems, and in the following 
year by Essays and Phantasies. All his best work 
was produced between 1855 and 1875 (‘‘ The Doom of 
a City,’’ 1857; ‘‘ Our Ladies of Death,’’ 1861; Wed- 
duh and Om-el-Bonain; ‘‘The Naked Goddess,”’ 
1866-7; The City of Dreadful Night, 1870-74). In 
his latter years too Thomson often sought refuge from 
his misery of mind and body in the Lethe of opium 
andaleohol. His mortal illness came upon him in the 
house of a poet friend; and he was conveyed to Uni- 
versity Collece hospital, in Gower Street, where 
shortly after he died (June 3, 1882). He was buried 
at Highgate cemetery, in the same grave, in unconse- 
Esto ground, as his friend Austin Holyoake. 


To the productions of James Thomson already mentioned 
may be added the posthumous volume entitled A Voice from 
the Nile, and other Poems (1884), which has the advantage of 

‘Mr. Bertram Dobell’s valuable prefatory memoir and an 
etched portrait of the poet. This volume contains much 
that is interesting, but nothing to increase Thomson’s repu- 
tation. If an attempt be made to point to the most apparent 
literary relationship of the author of The City of Dreadful 
Night, one might venture the suggestion that James Thom- 
son wasa younger brother of De Quincey. If he has distinct 
affinity to any writer it is to the author of Suspiria de Pro- 
funds ; if we look further afield, we might perhaps discern 
shadowy prototypes in Leopardi, Heine, and Baudelaire. 
But, after all, Thomson holds so unique a place as a poet that 
the effort at classification may well be dispensed with. If 
he maintains his own lonely little height, it will be asa dis- 
tinet individuality. His, it is absolutely certain, was no 
literary pessimism, no assumed gloom. The poem “ Insom- 


~Tenebrarum” and elsewhere among his writings self-revela- 
“tive passages are frequent. The merits of Thomson’s poetry 
its imaginative power, its sombre intensity, its sonorous 
nusic; to these characteristics may be added, in his lighter 
pieces, a Heine-like admixture of strange gayety, pathos, and 
caustic irony. Much the same may be said of his best prose. 
‘His faults are a monotony of epithet, the not infrequent use 
if mere rhetoric aud verbiage, and perhaps a prevailing lack 
f the sense of form; to these may be added an occasional 
ulgar recklessness of expression, as in parts of Vane’s 
pry and in some of his prose writings. Time will reduce 
noteworthy work within a narrow compass, but within 
ut limit it will be found as remarkable as it is unique. 


_ THOMSON, Joun (1778-1840), amateur landscape 
painter—Thomson of Duddingston, as he is commonly 
—was born on September 1, 1778, at Dailly, 
shire. His father, grandfather, and, as we are in- 
aed, great-grandfather also, were clergymen of the 
sh of Scotland. The father determined that his 
ald follow the ancestral 2 and, greatly 
his natural bent,—for all his thoughts turned 
vely towards art,—he acceded to the parental 
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ysshe Vanolis: “ Bysshe,” as the commonly used Christian 
) sjiey Thomson’s favorite writer; and “ Vanolis,” an 
, Mibeatinn ‘the pseudonym of F. von HARDENBERG 
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| wish. He studied in the university of Edinburgh ; and, 
|residing with his elder brother, ‘Thomas Thomson, 
afterwards celebrated as an antiquarian and feudal law- 
yer, he made the acquaintance of I'rancis Jeffrey, and 
other young members of the Scottish bar afterwards 
notable. ‘he pursuit of art, however, was not aban- 
doned; during the recess he sketched in the country, 
and, while attending his final college session, he stud- 
ied fur a month under Alexander Nasmyth. After 
his father’s death he became, in 18V0, his successor as 
minister of Dailly; and in 1805 he was translated to 
the parish of Duddingston, close to Edinburgh. The 
practice of art was now actively resumed, and it 
came to be continued throughout life—apparently 
without any very great detriment to pastoral duties. 
Thomson’s popularity as a painter increased with his 
increasing artistic skill ; and, having mastered his ini- 
tial scruples against receiving artistic fees, on being 
offered £15 [$72.90] for wu iiaiinea senmacienrioad b 

‘*Grecian’’ Williams’s stout assertion that the wor 

was ‘‘ worth thrice the amount’’—the minister of 
Duddingston began to dispose of the productions of 
his brush in the usual manner. In 1830 he was made 
an honorary member of the Royal Scottish Academy. 
Besides that of art, Thomson had other ae es 
varied tastes and aptitudes. He was an accomplished 
performer on violin and flute, an exact and well-read 
student of physical science, and one of the writers on 
optics in the early numbers of the Edinburgh Review. 
tlis life passed peacefully away in the kindly and 
charitable discharge of his clerical duties, varied by 
the enthusiastic pursuit of his art, and the enjoyment 


nia” is a distinct chapter of biography ; and in “ Mater | p 


of intercourse with a singularly wide and eminent cir- 
cle of friends, which among artists, included Turner 
and Wilkie, and among men of letters Wilson and 
Scott,—the latter of whom desired that Thomson, 
instead of Turner, should have illustrated the collected 
edition of his works. He died at Duddingston on the 
27th of October, 1840 (not the 20th, as stated by some 
authorities). Thomson was twice married, and his 
second wife, the widow of Mr. Dalrymple of Cleland, 
was herself also a skilful amateur artist. 


Thomson holds an honorable position as the first power- 
ful landscapist that Scotland produced, and he is still 
among her greatest. His style was founded, in the first 
instance, upon the practice of the Dutch masters ; but ulti- 
mately he submitted to the influence of the Poussins and 
the Italians, rightly believing that their method—in the 
richer solemnity of its color and the deeper gravity of its 
chiaroscuro—was more truly fitted for the portrayal of the 
scenery of Scotland, more in harmony with the gloom and 
the glory of its mountains and its glens and the passion of 
its wave-vexed cliffs. But to the study of the art of the 
ast he joined a close and constant reference to nature 
which kept his own work fresh and original, though, of 
course, he never even approached such scientific accuracy 
in the rendering of natural form and effect as is expected 
from even the tyro in our recent schools of landscape. His 
art is clearly distinguished by “style”; at their best, his 
works show skilful selection in the leading lines of their 
composition and admirable qualities of abstract color and 
tone. Thomson is fairly represented in the Scottish 
National Gallery; and the Aberlady Bay of that collec- 
tion, with the soft infinity of its clouded gray sky, and its 
sea which leaps and falls again in waves of sparkling and 
of shadowed silver, is fit to rank among the triumphs of 
Scottish art. 


THOR. See Aisi, vol. i. p. 189, and MyrHo.oey, 
vol. xvii. p. 162. 

THOREAU, Henry Davin (1817-1862), one of 
the most strongly-marked individualities of modern 
times, spent the sree part of his life in the neigh- 
borhood of the place where he was born [12th July] 
—Concord, a village town of Massachusetts, pleas- 
antly situated some twenty miles northwest of Boston, 
amidst a pastoral country of placid weg To 
Thoreau this Concord country contained all of beauty 
and even grandeur that was necessary to the wor- 
shipper of nature: he once journeyed to Canada; he 
went west on one occasion ; he sailed and explored a 


few rivers; for the rest, he haunted Concord and its 
neighborhood as faithfully as the stork does its an- 
cestral nest. John Thoreau, his father, who married 
the danghter of a New England clergyman, was the 
son of a John Thoreau of the isle of Jersey, who, in 
Boston, married a Scottish lady of the name of Burns. 
This last-named John was the son of Philippe Thoreau 
and his wife Marie le Gallais, persons of pure French 
blood, settled at St. Helier, in Seeas From his New 


England Puritan mother, from his Scottish grand- | 


mother, from his Jersey-American grandfather, and 
from his remoter French ancestry Thoreau inherited 
distinctive traits: the Saxon element erhaps pre- 
dominated, but the ‘‘ hauntings of Celtism’’ were 
prevalent and potent. 


in peculiar respect. As a boy, Henry drove his 
mother’s tow to the pastures, and thus early became 
enamoured of certain aspects of nature and of certain 
delights of solitude. At school and at Harvard univer- 
sity he in nowise distinguished himself, though he was 
an intelligently receptive student ; he became, how- 
ever, proficient enough in Greek, Latin, and the more 
general acquirements to enable him to act for a time 
as a master. But long before this he had become 
apprenticed to the learning of nature in preference to 
that of man: when only twelve years of age he had 
made collections for Agassiz, who had then just ar- 
rived in America, and already the meadows and the 
hedges and the stream-sides had become cabinets of 
rare knowledge to him. On the desertion of school- 
mastering as a profession Thoreau became a lecturer 
and author, though it was the labor of his hands 
which mainly supported him through many years of 
his life: professionally he was a surveyor. In the 
effort to reduce the practice of economy to a fine art 
he arrived at the conviction that the less labor a man 
did, over and above the positive demands of necessity, 
the better for him and for the community at large; he 
would have had the order of the week reversed,—six 
days of rest for one of labor. It was in 1845 he made 
the now famous experiment of Walden. Desirous of 
proving to himself and others that man could be as 
independent of his kind as the nest-building bird, 
Thorean retired to a hut of his own construction on 
the pine-slope over against the shores of Walden 
Pid —3 hut which he built, furnished, and kept in 
order entirely by the labor of his own hands. During 
the two years of his residence in Walden woods he 
lived by the exercise of a little surveying, a little job- 
work, and the tillage of a few acres of ground which 
produced him his beans and potatoes. His absolute 
independency was as little gained as if he had camped 
out in Hyde Park; relatively he lived the life of a 
recluse. He read considerably, wrote abundantly, 
thought actively if not widely, and came to know 
beasts, birds, and fishes with an intimacy more extra- 
ordinary than was the case with St. Francis of Assisi. 
Birds came at his call, and forgot their hereditary fear 
of man ; beasts lipped and caressed him ; the very 
fish in lake and stream would glide, unfearful, between 
his hands. This exquisite familiarity with bird and 
beast would make us love the memory of Thorean, if 
his egotism were triply as arrogant, if his often mean- 
ingless paradoxes were even more absurd, if his sym- 
pathies were even less humanitarian than we know 
them to have been. His Walden, the record of this 
fascinating two "hadd experience, must always remain 
a production of great interest and considerable psy- 
chological value. Some years before Thorean took to 
Walden woods he made the chief friendship of his 
life, that with Emerson. He became one of the 
famous circle of the transcendentalists, always keenly 
preserving his own individuality amongst such more 
or less potent natures as Kmerson, Hawthorne, and 
Margaret Fuller. From Emerson he gained more 
than from any man, alive or dead; and, though the 


_ The stock of the Thoreaus | 
was a robust one; and in Concord the family, though | 
never wealthy nor officially influential, was ever held | 
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older philosopher both enjoyed and learned from the 
association with the younger, it cannot be said that 
the gain was equal. There was nothing electrical in 
Thoreau’s intercourse with his fellow-men; he gave 
off no spiritual sparks. He absorbed intensely, but 


|when called upon to illuminate in turn was found 


wanting. It is with a sense of relief that we read of 
his having really been stirred into active enthusiasm 
anent the wrongs done the ill-fated John Brown. With 
children he was affectionate and gentle, with old people 
and strangers considerate. Ina word, he loved his 
kind as animals, but did not seem to find them as in- 
teresting as those furred and feathered. In 1847, 
Thoreau left Walden Lake abruptly, and for a time 
oceupied himself with lead-pencil making, the parental 
trade. He never married, thus further fulfilling his 
policy of what one of his essayist-biographers has 
termed ‘‘ indulgence in fine renouncements.’’ At the 
comparatively early age of forty-five he died, on 6th 
May, 1862. His grave is in the beautiful cemetery 
of Sleepy Hollow, beside those of Hawthorne and 
Emerson. 


Thoreau’s fame will rest on Walden, the Excursions, and 
his Letters, though he wrote nothing which is not deserving 
of notice. Up till his thirtieth year he dabbled in verse, 
but he had little ear for metrical music, and he lacked the 
spiritual impulsiveness of the true poet. He had occasional 
flashes of insight and could record beautifully, notwith- 
standing: his little poem “ Haze” is surcharged with con- 
centrated loveliness. His weakness as a philosopher is his 
tendency to base the laws of the universe on the experi- 
ence-born, thought-produced convictions of one man— 
himself. His weakness as a writer is the too frequent 
striving after antithesis and paradox. If he had had all 
his own originality without the itch of appearing original, 
he would have made his fascination irresistible. As it is, 
Thoreau holds a unique place. He was a naturalist, but 
absolutely devoid of the pedantry of science; a keen ob- 
server, but no retailer of disjointed facts. He thus holds 
sway over two domains: he has the adherence of the 
lovers of fact and of the children of faney. He must 
always be read, whether lovingly or interestedly, for he 
has all the variable charm, the strange saturninity, the 
contradictions, austerities, and delightful surprises, of 
Nature herself. 


See W. E. Channing, Thoreau the Poet Naturalist, Boston, 1873; 
F. B. Sanborn, Biography of Thoreau (American Men of Letters 
Series) ; H. A. Page,! Biography of Thoreau; Emerson, Introdue- 
tion to Excursions; J. Russell Lowell, My Study Windows; Will. 
H. Dircks, Introduction to Walden; Professor Nichol, American 
Literature, pp. 312 sq.; Mr. Burroughs; Mr. Henry James, ete. 
After Thoreau's death were published (besides the Excursions, 
1863) The Maine Woods Oat Cape Cod (1865); Letters and Poems 
(1865); A Yankee in Canada (1866). In the Atlantic Monthly, in 1862, 
appeared “Walking,” “Autumn Tints,” and “Wild Apples; 
in 1863 “ Night and Moonlight.” His best known work, Walden, 
constitutes the second volume of the series called The 
ror i otherwise Thoreau's productions are not widely known 
n Britain. 


THORIUM, in chemistry, is the name of the as 
yet unisolated radical of thoria, one of the now nu- 
merous ‘‘rare earths.’’ Thoria was discovered by 
Berzelius in 1828 in the mineral now called thorite. 
It is present also in pyrochlor, monazite, orangite, and 
euxenite. Being similar to the oxides TiOz2 and ZrOz 
of titanium and zirconium, thoria is assumed to be a 
binoxide ThO,. The atomic weight, according to — 
Cleve. is Th = 233, O being 16. 

THORN (Polish, Zorn); an iuteresttigalaeiown 
in the province of West Prussia, is situated on the 
right bank of the Vistula, near the pains where the - 
river enters Prussian territory, 26 miles southeast of — 
Bromberg and 92 miles south of Dantzie. i 
tion near the frontier of Russian Poland it. 
strategic point of importance; and, strongly fo 
since 1818, in 1878 it was converted into a Moen 
the first class. The “old town,”’ founded in 1 
and the ‘new town,” founded thirty-three 
later, were united in 1454, and both retain a nu 
of quaint buildings dating from the 15th ane 
centuries, when Thorn was a flourishing m 
penne of Alex nde 


1 [H.A. Page was the 
Sco} writer.—Am. ED 
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the Hanseatic League. 
and 16th centuries, the churches of St. John and the 


castle of the Teutonic order, and the gates, leaning 
tower, and fragments of the walls, all of the 13th 
century, are among the most interesting edifices. The 
ancient wooden bridge, now burned down, at one time 
the only permanent bridge across the lower Vistula, 
has been succeeded by a massive iron railway viaduct, 
half a mile long. Thorn carries on an active trade in 
grain, timber, wine, colonial wares, and iron, and has 
manufactures of leather, hats, starch, candles, and 
numerous other articles. It is famous for its ‘* Pfef- 
ferkuchen,’’ a kind of gingerbread. Part of the trade 
is carried on by vessels on the Vistula. In 1885 the 

opulation was 23,914 (in 1816, 7909), about three- 
ifths being Protestants and two-fifths (chiefly Poles) 
Roman Catholies. 


Thorn, founded in 1231 by the Teutonic order as an out- 
post against the Poles, was colonized mainly from West- 
phalia. The first peace of Thorn, between the order and 
the Poles, was concluded in 1411. In 1454 the townspeople 
revolted from the knights of the order, destroyed their 
eastle, and attached themselves to the king of Poland, 
This resulted in a war, which was terminated in 1466 by 
the second peace of Thorn. In the 15thand 16th centuries 
Thorn was a Hanse town of importance, and received the 
titles of “queen of the Vistula” and “the beautiful.” It 
embraced the Reformation in 1557, and in 1645 it was 
the scene of a “colloquium charitativum,” or discussion 
betwixt the doctors of the rival creeds, which, however, 
resulted in no agreement. In 1724 a riot between the 
Protestant and Roman Catholic inhabitants was seized 
upon by the Polish king as a pretext for beheading the 
burgomaster and nine other leading Protestant citizens, an 
act of oppression which is known as the “ bloodbath of 
Thorn.” The second partition of Poland conferred Thorn 
upon Prussia; by the treaty of Tilsit it was assigned to the 
duchy of Warsaw ; but since the congress of Vienna it has 
again been Prussian. Copernicus was born at Thorn in 
1473. 


THORNBACK is the name given to a species of 


. ray (Raja clavata) which is found all round the coasts 


’ 


or nearly so. 


_ from the 


Europe, and locally abundant; it derives its name 
uliar armature of the skin of its body, the 
upper and lower surfaces of the body of the female 
being armed with scattered, more or less numerous, 
large round osseous bucklers, each with a spine in the 
centre; the tail also is armed with rows of similar 
bucklers. In the male fish these bucklers are absent, 
The thornback does not grow to the 


of 


_ same large size as the skates, a_ specimen three feet 


across being considered large. It is more valued as 


_fvod than the other rays, and consumed in large 


( 


J 
? 


quantities, fresh as well as salted. 

THORNHILL, Str James (1676-1734), historical 
painter, was born at Melcombe Regis, Dorset, in 
1676, coming of an ancient but impoverished county 
family. His father died while he was young, but he 
was befriended by his maternal uncle, the celebrated 
Dr. Sydenham, and apprenticed to Thomas Highmore, 
‘sergeant-painter to King William III., a connection 
the Thornhill family. Little is known regarding 
his early career. About 1715 he visited Holland, 
ders, and France ; and, having obtained the pat- 


“ponnse of Queen Anne, he was in 1719-20 appointed 


her sergeant-painter in succession to Highmore, and 
iceilored to decorate the interior of the dome of 
St. Paul’s with a series of eight designs, in chiaro- 
ro heightened with gold, illustrative of the life of 


had previous! 
he repair of. the cathedral. He 


The town-house, of the 14th | was engaged from 1708 to 1 
nd 1 ° I ; the | pictures are the altar-pieces of All Soul’s and Queen’s 
Virgin, with aisles as lofty as the nave, the ruined | 


apostle,—a commission for which Louis Laguerre | queathed a great 


lected by th issi for and endowment of a 
oper yt oge crab gta ‘left to fill it all his collection of works of art, and the 
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Among his easel 
College chapels, Oxford, and that in Meleombe Regis 
church; and he executed such portrait subjects as 
that of Sir Isaac Newton, in Trinity College, Cam- 
bridge, and the picture of the House of Commons 
in 1730, now in the possession of the earl of Hard- 
wicke, in which he was assisted by Hogarth, who 
married Jane, his only daughter. He also produced 
a few etchings in a slight and sketchy but effective 
manner, and executed careful full-sized copies of 
Raphael's cartoons, which now belong to the Royal 
Academy. About 1724 he drew up a proposal for the 
establishment of a royal academy of the arts, and his 
scheme had the support of the lord-treasurer Halifax, 
but Government declined to furnish the needful funds. 
Thornhill then opened a drawing-school in his own 
house in James Street, Covent Garden, where instruc- 
tion continued to be given till the time of his death. 
Ile acquired a considerable fortune by his art, and was 
enabled to repurchase his family estate of Thornhill, 
Dorsetshire. In 1715 he was knighted by George L., 
and in 1719 he represented Meleombe Regis in parlia- 
ment, a borough for which Sir Christopher Wren had 
sean been member. Having been removed from 
iis office by some court intrigue, and suffering from 
broken health and repeated attacks of gout,he retired 
to his country seat, where he died on the 4th of May, 
1734. His son James was also an artist. He suc- 
ceeded his father as sergeant-painter to George IL., 
and was appointed “ painter to the navy.”’ 


The high contemporary estimate of Sir James Thornhill’s 
works has not since been confirmed ; in spite of Dr. Young, 
“Jate times” do not 

“Understand 

How Raphael's pencil lives in Thornhill’s hands.” 
He is weak in drawing,—indeed, when dealing with com- 
plicated figures he was assisted by Thomas Gibson; and, 
ignorant of the great monumental art of Italy, he formed 
himself upon the lower model of Le Brun. It must, how- 
ever, be admitted that, in the departments of art which he 
chose for his own, he was the best native painter of his 
time. 


THORWALDSEN, Berren (1770-1844), a very 
able Danish sculptor, was the son of an Icelander who 
had settled in Copenhagen, and there carried on the 
trade of a wood-carver. While very young, Bertel 
Thorwaldsen learnt to assist his father; at the age of 
eleven he entered the Copenhagen school of art, and 
soon began to show his exceptional talents. In 1792 
he won the highest prize, the travelling studentship, 
and in 1796 he started for Italy in a Danish man-of- 
war. On the 8th of March, 1797, he arrived in Rome, 
where Canova was at the najen of his popularity. 
Thorwaldsen’s first success was the model for a statue 
of Jason, which was highly praised by Canova, and he 
received the commission to execute it in marble from 
Thomas Hope, a wealthy English art-patron, From 
that time Thorwaldsen’s success was assured; and he 
did not leave Italy for twenty-three years. In 1819 
he returned to Denmark, where he was received with 
the greatest enthusiasm. He was there commissioned 
to make the colossal series of statues of Christ and the 
twelve apostles which are now in the Fruenkirche in 
Copenhagen. These were executed after his return to 
Rome, and were not completed till 1838, when Thor- 
waldsen again returned to Denmark. He died sud- 
denly in the Copenhagen theatre in 1844, and_be- 
art of his fortune for the building 
museum in Copenhagen, and also 


ted the saloon and hall of Moor Park, Herts, | models for all his sculpture,—a very large collection, 


nted the 
tments at Hampton Court, the hall an 

‘Southsea Company, the bane! at Wimpole, the 

se at n-Neston, Northamptonshire, and 

Greenwich Hospital, usually considered his 

ant and s: work, upon which he 


t hallat Blenheim, the princesses’ | exhibited to the greatest possible advantage. 
staircase | waldsen is buried in the courtyard of this museum, 


_ statues of pagan deities are modelled with much of 


Thor- 


under a bed of roses, by his own special wish. 


On the whole Thorwaldsen was the most successful of 
all the imitators of classical sculpture, and many be his 
an- 
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tique feeling for breadth and purity of design. His attempts | dignity he ever attained. After the death of Henry 


at Christian sculpture, such as the tomb of Pius VII. in St. | 


Peter’s and the Christ and Apostles at Copenhagen, are less | 
successful, and were not in accordance with the sculptor’s 
real sympathies, which were purely classic. Thorwaldsen’s 
private life was not admirable: he worked sometimes with 
feverish eagerness; at other times he was idle for many 
months together. A great number of his best works exist 
in private collections in England. 
statue of Lord Byron, after being refused a place in West- ! 
minster Abbey, was finally deposited in the library of 
Trinity College, Cambridge. The most widely popular 
among Thorwaldsen’s works have been some of his bas-re- 
liefs, such as the Night and the Morning, which he is said | 
to have modelled in one day. In the main his popnu- | 
larity is now a thing of the past, owing chiefly to the reac- 
tion against the pseudo-classic style of sculpture. 

A well illustrated account of Thorwaldsen and his works is 
given by Eugéne Plon, Thorwaldsen, sa Vie, etc., Paris, 1880 ; see 
also Andersen, B. Thorwaldsen, Berlin, 1845; Killerup, Thorwald- | 
sen's Arbeiten, etc., Copenhagen, 1852; and Thiele, Thorwaldsen’s 
Leben, Leipsic, 1852-186. 

THOU, Jacques AuGusTE DE (1553-1617), some- 
times known by the Latinized form THuANus, as his 

reat history is by the name Zhuana, was born at 

aris on October 8, 1553. He belonged to a family of 
distinction in the Orléanais, of which the elder branch 
had, he tells us, been noblesse d’épée, though he gives 
no particulars except of those who had for some gen- 
erations been noblesse de robe. He and his were closely 
connected by birth, marriage, and friendship with sev- 
eval of those great legal families—the Harlays, the 
Huraults, the Brularts, the Lamoignons, and others— 
which for many generations furnished France with by 
far her most valuable class of public men. The his- 
torian’s father was Christophe de Thou, first president 
of the parlement of Paris, a man whose strong legal 
and religious prejudices against the Huguenots have 
rather obscured, in the eyes of historians, his un- 
doubted ability and probity. Christophe’s brothers, 
Adrien and Nicolas, were both men of mark, the former 
being also a lawyer, and the latter ultimately becoming 
bishop of Chartres, in which capacity he ‘‘ instructed ”’ 
Henry LV. at his conversion. De Thou’s mother was 
Jacqueline Tuleu, dame de Céli. He was a delicate 
child, and seems by his own account to have been 
rather neglected by his parents; perhaps it was for 
this reason that, though he grew stronger with age, 
he was destined forthe church. He took minor orders, 
and obtained some benefices. It was, however, to the 
legal side of the ecclesiastical profession that he was 
devoted, and, after being at school at the Collége de 
Bourgogne, he studied law at Orleans, Bourges, and 
Valence, being at the last two places under the tuition 
of jurists no less celebrated than Hotman and Cujas. 
It was not, however, till he approached middle life 
that he definitely renounced the clerical profession, 
married, and accepted lay offices. Meanwhile. he had 
travelled much and discharged important duties. In 
1573, that he might profit by seeing foreign parts, he 
was attached to the suite of Paul de Foix, who was 
sent on a circular mission of compliment to the Italian 
princes, and with him De Thou visited Turin, Milan, 

Tantua, Venice, Rome, Florence, and many minor 
ame On his return he studied for four years, travel- 
ing to the Netherlands in the interval, and in 1579 to 
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Germany. | Two years later he was appointed to a 
royal commission in Guienne, and made the acquaint- 
ance of Henry of Navarre and of Montaigne. He had 


already become the friend of most of the eminent men 
of letters of the time, from Ronsard downwards, and 
was particularly intimate with Pierre Pithou, the soul 
of the future Satire Menippée. De Thon, by all his 
sympathies, belonged to that later and better phase of 
the politique party which devoted itself to the main- 
tenance of royalty as the one hope of France; and, 
when Henry III. was driven from his capital by the 
violence of the Guises and the League, De Thou 
followed him to Blois. After his renunciation of 
orders, he had been made, first, master of requests, 
and then president @ mortier, which was the highest 


ILI. he attached himself closely to his successor, and 
in 1593 was appointed (he was a great bibliophile) 
grand maitre of the royal library, in suecession to 
Amyot, the translator of Plutarch and Longus. It was 
in this same year that he began his history, the compo- 
sition of which was interrupted, not only by his regular 
official duties, but by frequent diplomatic missions at 
home and abroad. His most important employment 
of all was on the commission which, in face of the 


| greatest difficulties on both sides, successfully carried 


through the negotiations for the edict of Nantes. Nor 
were his duties as a diplomatist intermitted by the 


death of Henry IV., though the Government of Marie 


de’ Medici refused him the place of premier president 


which he desired, and hurt his feelings by appointing 


him instead a member of the financial commission 
which succeeded Sully. This appointment he rather 
strangely chose to think a degradation. It is, how- 
ever, absurd to say that the affair, which he survived 
six years, had anything to do with his death. That, 
as far as it was hastened by any mental affliction, seems 
to have been rather due to grief at the death of his 
second wife, Gasparde de La Chitre, of whom and of 
his sons and daughters by her (his first marriage with 
Marie de Barbangon had been childless) he was ex- 
tremely fond. His eldest son, Francois Auguste, was 
the friend of Cinq Mars, and shared his downfall and 
fate. But this was a quarter of a century after De 
Thou’s own death, which happened on May 7, 1617. 


Although a distinguished ornament of France, De Thou 
has nothing to do, properly speaking,with French literature. 
Besides minor works in Latin (a poem on hawking, some 
paraphrases of the Bible, etc.), he wrote also in Latin the great 
history which has made his name known. Entitled Historie 
Sui Temporis, it begins shortly before the author’s birth (in 
1546), and extends to 1607, ten years before hisdeath. The first 
part, in eighteen books, was published in 1604; the second, 
third, and fourth appeared in 1606 and the two following 
years. The last part, which makes a total of 138 books, did 
not appear till 1620, under the care of the author’s friends 
Rigault and Dupuy, whom he had named his literary 
executors. The first named likewise put final touches to 
De Thou’s autobiography, which, also written in Latin, 
appears in French in most collections of French memoirs. 
It contains minute details of the author’s life down to 1607, 
mixed with rather miscellaneous descriptions of interesting 
places which he had visited (such as Mont St. Michel, an 
eagle’s eyrie in Dauphiné, etc.); and its composition is 
said to have been partly determined by the obloquy cast 
by bigoted adherents of the papacy on the History. De 
Thou was indeed obnoxious to these on many grounds. He 
had helped to negotiate the edict of Nantes; he had opposed 
the acknowledgment in France of the decrees of Trent; he 
had been a steady Anti-Leaguer; and he was accused of 
speaking in the History itself of Protestants and Protes- 
tantism, not merely with criminal mildness, but with some- 
thing like sympathy. It is needless to say that these blots 
in the History have seemed beauties to later and more dis- 
passionate students. There is no doubt that the charges of 
partiality on minor and mostly personal points are either 
disprovable or unimportant; and the whole seems to be as 
fair and as carefully accurate as at such a time was possible. 
On the other hand, the work is undoubtedly planned and 
executed on much too large a scale, and the inelusion of 
events in foreign countries, on which the author was often 
but ill-informed, has not improved it. But it is clearly and 
on the whole excellently written, and will always be, as’ 
far as any general contemporary history can be so ¢; 
the great authority for at least the French part of its 
ject and period. It was first published as a whole 
above-mentioned, the last part appeared in 1620, 
several times reprinted. More than a hundred y 
in 1733, an Englishman, Samuel Buckley, worki 
on the materials of Thomas Carte, produced at 
what is recognized as the standard edition of the 
in 7 vols. folio. The standard French translation y 
immediately afterwards by a group of literary m« 
best known of whom were the Abbé Desfontaines 
vost, the author of Manon Lescaut. A choice eo 
first edition of the first part, with the arms of 
on the binding, is in the British Museum libr 
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The Arabian Nights’ Entertainments, is a collection 
of tales written in Arabic, which first became gener- 
ally known in Europe in the early part of last century 
through the French translation by Antoine GALLAND 
(g.v.), and rapidly attained such universal popularity 
that it is unnecessary to describe the contents of the 
book. But the origin of the Aralian Nights claims 
discussion in this place. In the Journal Asiatique for 
1827, p. 253, Von Hammer drew attention to a pas- 
sage in the Golden Meadows of Mas‘iidi (ed. Barbier 
de Meynard, iv. 89 sq.), written in 943 A.D., in which 
certain stories current among the old Arabs are com- 
pared with ‘‘the books which have reached us in 
translations from Persian, Indian, and Greek, such as 
the book of Hezdér Afsdne, a title which, translated 
from Persian into Arabic, means ‘the thousand tales.’ 
This book is popularly called The Thousand and One 
Nights, and contains the story of the king and his 
vizier and of his daughter Shirazdd and her slave girl 
Dinazid. Other books of the same kind are the book 
of Ferza and NSimds, containing stories of Indian 
kings and yiziers, the book of Sindibdd, ete.’’ Von 
Hammer concluded that the Thousand and One 
Nights were of Persian or Indian origin. Against 
this conclusion De Sacy protested in a memoir (Mém. 
del Acad. des Inscr., 1833, x. 30 sq.), demonstrating 
that the character of the book we know is genuinely 
Arabian, and that it must have been written in Egypt 
at a comparatively recent date. Von Hammer in reply 
adduced, in Jour. As., 1839, 1. p. 175 sq., a passage 
oh. the Fihrist (987 A.D.), which is to the following 
effect : 


“ The ancient Persians were the first to invent tales, and 
make books of them, and some of their tales were put in 
the mouths of animals. The Ashghanians, or third dynasty 
of Persian kings, and after them the Sasdnians, had a special 
part in the development of this literature, which found 
Arabic translators, and was taken up by accomplished 
Arabic literati, who edited it and imitated it. The earliest 
book of the kind was the Hezdr afsan or Thousand Tales, 
which had the following origin. A certain Persian king 
was accustomed to kill his wives on the morning after the 
consummation of the marriage. But once he married a 
eleyer princess called Shahrazid, who spent the marriage 
night in telling astory which in the morning reached a point 
so interesting that the king spared her, and asked next night 
for the sequel. This went on for a thousand nights, till 
Shahrazdd had a son, and ventured to tell the king of her 
device. He admired her intelligence, loved her, and spared 
her life. In all this the princess was assisted by the king’s 
stewardess Dinazid. This book is said to have been written 
for the princess Homai (MSS. Homéni), daughter of Bah- 
man. ,.. It contains nearly two hundred stories, one 
story often occupying several nights. I have repeatedly 
seen the complete book, but it is really a meagre and unin- 
teresting production ” (Fihrist, ed. Fligel, p. 304). 


Persian tradition (in Firdausf) makes Princess Homai 

the daughter and wife of Bahman Ardashir, ¢e., Ar- 

' taxerxes I. Longimanus. She is depicted as a great 
builder, a kind of Persian Semiramis, and is a half- 
mythical personage already mentioned in the Avesta, 
but her legend seems to be founded on the history of 
Atossa and of Parysatis. Firdausi says that she was 
also called Shahrazid (Mohl, v. 11). This name and 
that of Dinaézid both occur in what Mas‘tidi tells of 
her. According to him, Shahraz4d was Homai’s 
mother (ii. 129), a Jewess (ii. 123). Bahman had 
married a Jewess (i. 118), who was instrumental in 
delivering her nation from captivity. In ii. 122 this 
Jewish maiden who did her people this service is called 
Dindz4d, but ‘‘the accounts,’ saysour author, ‘‘ vary.”’ 
Plainly she is the Esther of Jewish story. Tabart (i. 
688) calls Esther the mother of Bahman, and, like 
Firdausi, gives to Homai the name of Shahrazad. 
‘The story of Esther and that of the original Nights 
have in fact one main feature in common. In the 


the morrow passed into the second house of the women 
(Esther), or was slain (Nights). At length Esther or 
Shahrazid wins his heart and becomes queen. The 
issue in the Jewish story is that Esther saves her 
people; in the Nights the gainers are ‘‘ the daughters 
of the Moslems,’ but the old story had, of course, 
some other word than ‘‘Moslems.’’ Esther’s foster- 
father becomes vizier, and Shahrazéd’s father is also 
vizier. Shahrazid’s plan is helped forward in the 
Nights by Dinazid, who is, age tanta to Mas‘vidf, her 
slave girl, or, according to other MSS., her nurse, 
and, according to the F%hrist, the king’s stewardess. 
The last account comes nearest to Esther ii. 15, where 
Ksther gains the favor of the king’s chamberlain, 
keeper of the women. It is also to be noted that 
Ahasuerus is read to at night when he cannot slee 

(Esther vi. 1). And it is just possible that it is ie 
notice that, though the name of Ahasuerus corresponds 
to Xerxes, Josephus identifies him with Artaxerxes I. 

Now it may be taken as admitted that the book of 
Esther was written in Persia, or by one who had lived 
in Persia, and not earlier than the 3d century B.c. If 
now there is real weight in the points of contact be- 
tween this story and the Arabian Nights—and the 
points of difference cannot be held to outweigh the 
resemblances between two legends, each of which is 
necessarily so far removed from the hypothetical com- 
mon source—the inference is important for both stories. 
On the one hand, it appears that (at least in part) the 
book of Esther draws on a Persian source; on the 
other hand, it becomes probable that the Nights are 
older than the S4s4nian period, to which Lane, iii. 
677, refers them. 

It is a piece of good fortune that Mas‘tidf and the 
Fihrist give us the information cited above. For in 
general the Moslems, though very fond of stories, are 
ashamed to recognize them as objects of literary 
curiosity. In fact, the next mention of the Nights is 
found only after a lapse of three centuries. Makrizi, 
describing the capital of Egypt, quotes from a work 
of Ibn Sa‘id (¢. 1250 A.D.), who again cites an older 
author (Al-Kortobf), who, in speaking of a love affair 
at the court of the caliph Al-Amir (1097-1130), says 
‘‘ what is told about it resembles the romance of Al- 
Battal, or the Thousand and One Nights’’ (Hitat, 
Buldk ed., i. 485, ii. 181). 

That the Nights which we have are not the original 
translation of the Hezdr Afsdne is certain, for the 
greater part of the stories are of Arabian origin, and 
the whole is so thoroughly Mohammedan that even 
the princes of remote ages who are introduced speak 
and act as Moslems. It might be conceived that this 
is due to a gradual process of modernization by suc- 
cessive generations of story-tellers. But.against this 
notion, which has been entertained by some scholars, 
Lane has remarked with justice that, much as MSS. 
of the Nights differ from one another in points of lan- 

uage and style, in the order of the tales, and the 
p Ree ae into nights, they are all so much at one in 
essentials that they must be regarded as derived from 
a single original. There is no trace of a recension of 
the text that can be looked on as standing nearer to 
the Hezdr Afsdne. And the whole local color of the 
work, in point of dialect and also as regards the man- 
ners and customs described, clearly belongs to Egypt 
as it was from the 14th to the 16th century. Some 
points, as De Sacy and Lane have shown, forbid us to 
place the book earlier than the second half of the 15th 
century. Galland’s MS. copy, again, was in existence 
in 1548. Lane accordingly dates the work from the 
close of the 15th century or the beginning of the 16th, 
but this date appears to be too late. For Abu’l- 
Mahasin, an Egyptian historian who died in 1470, 
writing of Hamdi, a famous highwayman of Baghdad 


former the king is offended with his wife, and divorces | in the 10th century, remarks that he is probably the 


er; in the Arabian Nights he finds her unfaithful, | 10 
But both stories agree that thereafter | al-Danaf (ed. Juynboll, ii. 305). \ 
a new wife was brought to him eyery night, and on Ahmed al-Danaf really plays a part corresponding to 


and kills her. 
Vou. XXIIL.—1180 


figure who used to be popularly spoken of as Ahmed 
ow in the Nights 
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that of the historical Hamdi, being now a robber (Lane, 
ii, 404) and again a captain of the guard (Lane il. 249). 
It would seem that Abu’l Mabasin had read or heard 
the stories in the Nights, and was thus led to compare 
the historical with the fictitious character. And, if 
this be so, the Nights must have been composed very 
soon after 1450.! 

No doubt the Nights have borrowed much from the 
Hexir Afsdne, and it is not improbable that even in 
the original Arabic translation of that work some of 
the Persian stories were replaced by Arab ones. But 
that our Nights differ very much from the Hezir Af- 


same is further manifest from the circumstance that, | 


even of those stories in the Nights which are not 
Arabian in origin, some are borrowed from books 
mentioned by Mas‘vidi as distinct from the Hezar 
Afsdne. 


the damsel and the seven viziers (Lane, chap. xxi. 


note 51) is in fact a version of the Book of Sindbad,? | 


while the story of Jalf‘4d and his son and the vizier 
Shammas (M'Naghten, iv. 366 sqg.; cf. Lane, iii. 530) 
corresponds to the book of Ferza and Simds? 

Not a few of the tales are unmistakably of Indian 
or Persian origin, and’ in these poetical passages are 
rarely inserted. In other stories the scene lies in 
Persia or India, and the source is foreign, but the 
treatment thoroughly Arabian and Mohammedan. 
Sometimes, indeed, traces of Indian origin are per- 
ceptible, even in stories in which Harin al-Rashid 
figures and the scene is Baghdad or Basra.* But most 
of the tales, in substance and form alike, are Arabian, 
and so many of them have the capital of the caliphs 
as the scene of action that it may be guessed that the 
author used as one of his sources a book of tales taken 
from the era of Baghdad’s prosperity. 

The late date of the Mights appears from sundry 
anachronisms. In the story of the men transformed 
into fish—white, blue, yellow, or red according as they 
were Moslems, Christians, Jews, or Magians (Lane, 1. 
99),—the first three colors are those of the turbans 
which, in 1301, Mohammed b. Keldtin of Egypt com- 
manded his Moslem, Christian, and Jewish subjects 
respectively to wear.®° Again, in the story of the 
humpback, whose scene is laid in the 9th century, the 
talkative barber says, ‘‘ this is the year 653”’ (= 1255 
A.D.; Lane, i. 332, writes 263, but see his note), and 
mentions the caliph Mostansir (died 1242), who is in- 
correctly called son of Mostadf.° In the same story 
several places in Cairo are mentioned which did not 
exist till long after the 9th century (see Lane, i. 379)" 
The very rare edition of the first 200 nights published 
at Calcutta in 1814 speaks of cannon, which are first 
mentioned in Egypt in 1383; and all editions some- 
times speak of coffee, which was discovered towards 
the end of the 14th century, but not generally used till 
200 years later. In this and other points, e.g., in the 
mention of a mosque founded in 1501 (Lane, iii. 608), 
we detect the hand of later interpolators, but the ex- 
tent of such interpolations can hardly perhaps be 
determined even by a collation of all copies. For the 
nature and causes of the variations between different 
copies the reader may consult Lane, iii. 678, who ex- 
plains how transpositions actually arise by transcribers 


1 The et sb of gradual and complete modernization is 
also opposed to the fact that the other romances used by Cairene 
story-tellers (such as those of ‘Antar and of Saif) retain their 
original local color through all variations of language and 


style. 

y On this famous book, the Syriac Sindibdn, the Greek 
and the Seven Sages of the European West, see SYRIAC 
TURE (vol, xxii. P: 894) and SPAIN (vol. xxii. p. 368). 

8 De Sacy and Lane suppose that the original title of the Arabic 
translation of the Hezdr Afsdne was The Thousand Nights. But 
most MSS. of Mas‘tidi already have The Thousand and One roel 
which is also the name given by Makrizi. Both ciphers perhaps 
mean only “a very great number,” and Fleischer (De Glossis 


a 
ITERA- 


Habichtianis, p. 4) has shown that 1001 is certainly used in this and the region between the rivers 


sense. 
4 Gildemeister, De Rebus Indicis, p. 89 sq. 
5 Quatremére, Sultans Mamloucs, ii. 2, p. 177 sq. 
® Lane, i. 342, arbitrarily writes “ Montasir” for ‘“ Mostansir.” 
7 See also Edinb. Review, July, 1886, p. 191 sq. 


Thus the story of the king and his son and | 
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‘trying to make up a complete set of the tales from 
several imperfect copies. 

Many of the tales in the Nights have an historical 
basis, as Lane has shown in his notes. Other cases 
in point might be added: thus the chronicle of Ibn 
al-Jauzf (died 1200 A.p.) contains a narrative of 
Kamar, slave girl of Shaghb, the mother of Al-Mok- 
tadir, which is the source of the tale in Lane, i. 310 
| sq., and of another to be found in M’ Naghten, iv. 557 
sq.; the latter is the better story, but departs so far 
from the original that the author must have had no 
more than a general recollection of the narrative he 
drew on.* There are other cases in the Nights of two 
tales which are only variations of a single theme, or 
even in certain parts agree almost word for word. 
Some tales are mere compounds of different stories 
put together without any art, but these perhaps are, 
as Lane conjectures, later additions to the book ; yet 
the collector himself was no great literary artist. We 
must picture him as a professional story-teller equipped 
with a mass .* miscellaneous reading, a fluent power 
of narration, and a ready faculty for quoting, or at a 

ush improvising, verses. His stories became popn- 
ar, and were written down as he told them,—hardly 
written by himself, else we should not have so many 
variations in the text, and such insertions of ‘the 
narrator says,’’ ‘‘my noble sirs,’”’ and the like. The 
frequent coarseness of tone is proper to the condition 
of Egyptian society under the Macneil sultans, and 
would not have been tolerated in Baghdad in the age 
to which so many of the tales refer. Yet with all their 
faults the Nights have beauties enough to deserve their 
popularity, and to us their merit is enhanced by the 
pleasure we feel in being transported into so entirely 
novel a state of society. 

The original of some of the most interesting tales 
in Galland’s version, as ‘‘ Aladdin and the Wonderful 
Lamp,” ‘‘Ali Baba and the Forty Thieves,”’ has just 
been discovered by Dr. Zotenberg in a MS. recently 
acquired by the National Library at Paris. A careful 
examination of this MS. and of the Wortley-Montagu 
MS. in the Bodleian may lead perhaps to a more cer- 
tain conclusion as to the time of composition. 


The Thousand and One Nights became known in Europe 
through A. Galland’s French version (12 vols., 12mo, Paris, 
1704-12) ; the publication was an event in literary history, 
the influence of which can be traced far and wide. This 
translation, however, left much to be desired in point of 
accuracy, and especially failed to reproduce the color of the 
original with the exactness which those who do not read 
merely for amusement must desire. It was with a special 
view to the remedying of these defects that Lane produced 
in 1840 his admirably accurate, if somewhat stilted, trans- 
lation, enriched with most valuable notes and a discussion 
of the origin of the work (new edition, with some additional 
notes, 3 vols., 8vo., London, 1859). Lane’s translation omits 
the tales which he deemed uninteresting or unfit for a 
European public. No full translation into English can be 
published, and, though two such have been privately printed, 
and one of these (by Sir R. Burton) is being reproduced in 
an expurgated form, Lane’s version is still unsuperseded for 
all serious use. Of the Arabic text of the Nights the prin- 
cipal editions are (1) M’Naghten’s edition, 4 vols., 8vo, 
Calcutta, 1839-42; (2) the Breslau edition, 12 vols., 12mo, 
1835-43, the first 8 vols. by Habicht, the rest by Fleischer 
(compare as to the defects of Habicht’s work, Fleischer, De 
Glossis Habichtianis, Leipsic, 1836) ; (3) the first Balak edi- 
| tion, 4 vols., 1862-3. (M. J. DE G. 


THRACE is a name which was apples 
periods to areas of different extent, but for the 

of this article it will be taken in its most ‘| 
sense, ds signifying the Roman province which was 


called (‘Thracia, see Plate of the Roman empire in 
_xx.) after the district that intervened between the ri 
Ister (Danube) and the Heemus Mountains 
had been formed into the separate province of _ 


addedto} 
which included Philippi, had been added to. 
The boundaries of this were—towards — 


§ See De Goeje in Gids, 1876, ii. pp. 39% 
ithe 


———— 
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Heemus, on the E. the Euxine Sea, on the S. the 
Propontis, the Hellespont, and the A®gean, and 
towards the W. the Nestus. The most distinguishing 
features of the country were the chain of Rhodope 
(Despoto-dagh) and the river Hebrus (Maritza). The 
former separates at its northernmost point from the 
Heemus, at right angles, and runs southward at first, 
nearly parallel to the Nestus, until it approaches the 
sea, when it takes an easterly direction; this bend is 
referred to by Virgil in the line ( Georg., iii. 351)— 


Quaque redit medium Rhodope porrecta sub axem. 


The summits of this chain are higher than those of 
Heemus, and not a few of them range from 5000 to 
8000 feet; the highest point, so far as is at present 
known (for these mountains have been imperfectly 
explored), rises towards the northwest, near the point 
where now stands the famous Bulgarian monastery of 
Rilo. The Hebrus, together with its tributaries which 
flow into it from the north, east, and west, drains 
nearly the whole of Thrace. It starts from near the 
point of junction of Heemus and Rhodope, and at first 
takes an easterly direction, the chief town which lies 


on its bank in the earlier part of its course being | 


Philippopolis ; but, when it reaches the still more im- 
portant city of Hadrianopolis, it makes a sharp bend 
towards the south, and enters the sea nearly opposite 
the island of Samothrace. The greater part of the 
country is hilly and irregular, though there are con- 
siderable plains; but besides Rhodope two other toler- 
ably definite chains intersect it, one of which descends 
from Hzemus to Adrianople, while the other follows 
the coast of the Euxine at no great distance inland. 
One district in the extreme northwest of Thrace lay 
beyond the watershed that separates the streams that 
flow into the Aigean from those that reach the Danube: 
this was the territory of Sardica, the modern Sophia. 
In the later Roman period two main lines of road 
passed through the country. One of these skirted the 
southern coast, being a continuation of the Via Eg- 
natia, which ran from Dyrrhachium to Thessalonica, 
thus connecting the Adriatic and the Aigean; it be- 
came of the first importance after the foundation of 
Constantinople, because it was the direct line of com- 
munication between that city and Rome. The other 
followed a northwesterly course through the interior, 
from Constantinople by Hadrianopolis and Philippop- 
olis to the Heemus, and thence by Naissus (Nisch) 
through Meesia in the direction of Pannonia, taking 
the same route by which the post-road now runs from 
Constantinople to Belgrade. The climate of Thrace 
was regarded by the Greeks as very severe, and that 
country was spoken of as the home of the north wind, 
Boreas. The coast in the direction of the Euxine also 


was greatly feared by sailors, as the harbors were few | 


and the sea proverbially tempestuous ; but the southern 
shore was more attractive to navigators, and here we 
find the Greek colonies of Abdera and Mesambria on 
the AXgean, Perinthus on the Propontis, and, the most 
famous of all, Byzantium, at the meeting-point of that 
sea and the Bosphorus. Another place which proved 
attractive to colonists of that race was the curious 
narrow strip of ground called the Thracian Chersonese, 
that intervened between the Hellespont and the Bay 
of Melas, which penetrates far into the land on its 
northern side. Among the cities that occupied it, 
Sestos and Callipolis (Gallipoli) are the most worthy 
of mention. In order to prevent the incursions of the 
Thracians, a wall was built across its isthmus, which 
was less than five miles in breadth. The northeastern 
portion of the Agean, owing to its proximity to the 
coast of Thrace, was known as the Thracian Sea, and 
in this were situated the islands of Thasos, Samothrace, 


and Imbros. 


_ There is no sufficient evidence to determine the ethno- 
affinities of the Thracian race. Their language has 

and the information respecting them which has 
down to us hardly furnishes more than material for 
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| conjecture, so that the most that we can affirm on the sub- 
| ject is that they belonged to the Indo-European family. 
The most striking archeological monuments of the prehis- 
toric period are the sepulchral mounds, which have been 
| compared in appearance to the tumulus on the plain of 
Marathon ; these are found by thousands in various parts 
| of the country, especially in the neighborhood of the ancient 
| towns. As Roman implements and ornaments have been 
found in some of them, it is plain that this mode of burial 
continued to be practiced until a late period. The deity 
whose worship prevailed most extensively in the country 
was Dionysus. The most powerful Thracian tribe was that 
| of the Odryse, whose king, Teres, in the middle of the 5th 
| century B.c. extended his dominion so as to include the 
| greater part of Thrace. During the Peloponnesian War 
| his son Sitalees was an ally of some importance to the 
| Athenians, because he kept in check the Macedonian mon- 
‘arch, who opposed the interests of the Athenians in the 
| Chalcidie peninsula. On the death of that prince his king- 
| dom was divided, and the power of the Thracians was con- 
| sequently diminished ; but in the time of Philip of Macedon 
_ we find. Cersobleptes, who ruled the southeastern portion of 
| the country, exercising an important influence on the policy 
of Athens. During the early period of the Roman empire 
the Thracian kings were allowed to maintain an indepen- 
dent sovereignty, while acknowledging the suzerainty of 
Rome, and it was not until the reign of Vespasian that the 
| country was reduced to the form of a province. From its 
outlying position in the northern part of the Balkan penin- 
sula, it was much exposed to the inroads of barbarian in- 
vaders, so that it was overrun by the Goths on several 
occasions, and subsequently by the Huns ; but its proximity 
to Constantinople caused its fortunes to be closely connected 
with those of that city, from the time when it became 
the capital of the Eastern empire. In the course of time 
its inhabitants seem to have been thoroughly Romanized, 
and to have adopted the Latin language, and there is 
much probability in the view that they were the progeni- 
tors of the Vlachs, or Roumanians south of the Danube, 
whose language is of Latin origin, and who at various 
periods formed an important factor in the countries to the 
northward of Greece. The first evidence of the develop- 
ment of this nationality is found in a curious story told by 
Theophanes at the end of the 6th century. At that time 
a khan of the Avars had overrun the Eastern empire and 
appeared before the walls of Constantinople; buttwo gen- 
erals of the imperial forces, who had concealed themselves 
in the Balkan, succeeded in mustering a considerable body 
of troops, and were on their way to surprise the rear of the 
Avars. when their project was brought to an end by the 
following occurrence. One of the beasts of burden hap- 
pened to fall down in the line of march, on which some 
one close by called out to its driver, in the language of the 
country, “‘ Torna, torna, fratre,” that is, “ Turn him round, 
brother.” The driver did not hear this, but the other sol- 
diers did; and thinking the enemy were upon them, and 
that this was the sign for retreat, they took up the cry 
“Torna, torna,” and the whole force fled precipitately. It 
seems probable that the men who used these words were 
Roumanian inhabitants of the Balkan. In the course of 
the Middle Ages the northern parts of Thrace and some 
other districts of that country were occupied by a Bulga- 
rian population; and in 1361 the Ottomans, who had pre- 
viously established themselves in Europe, made themselves 
masters of Adrianople, which for a time became the 
Turkish capital. When Constantinople fell in 1453, the 
whole country passed into the hands of the Turks, and in 
their possession it remained until 1878, when, in accordance 
with the provisions of the treaty of Berlin, the northern 
portion of it was placed under a separate administration, 
with the title of Eastern Roumelia; this province has now 
become, to all intents and purposes, a part of the princi- 
pality of Bulgaria. The population of Thrace at the 
present day is composed of Turks, Greeks, and  apgardersoe 
H. F. T. 


THRALE. See Prozzt. ; 

THRASYBULUS, an Athenian who _ ed a 
distinguished part in the latter years of the Pelopon- 
nesian War and in the restoration of the democracy 
at Athens. In 411 B.c., as an officer in the Athenian 
armament at Samos, he energetically opposed the 
oligarchical conspiracy of the Four Hundred, and 
was mainly instrumental in keeping the fleet and army 
loyal to the democracy and in procuring the recall of 
the banished Alcibiades. Atthe battle of Cynnosem 
in the same year, he commanded the right wing o 
the Athenian fleet, and to his valor and conduct the 
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Athenian victory was largely due. He took an active 
part in the naval operations of the following years, 
eing present at the victories of Cyzicus (410) and 
Arginusee (406). In 407 he commanded a squadron 
on the Thracian coast, where he reduced _places which 
had gone over to the Lacedzemonians. When the in- 
famous Thirty Tyrants were at the height of their power 
in Athens, Thrasybulus, who as a democrat had been 
banished, marched from Thebes with about seventy 
men, with the connivance of Thebes, and established 
himself at Phyle, a strong place in the rear of Athens. 
There he repulsed an attack directed against him by 
the Thirty; his numbers increased, and, after sur- 

rising and routing a body of foot and horse, he seized 

ireeus, the port of Athens, but, finding the circuit 
of the walls too great to be defended by his small force, 
he retired into the adjoining Munychia. Here he 
was attacked by the troops of the Thirty, but in the 
street-fighting the democrats had the best of it, and 
the Thirty were in consequence deposed and retired to 
Eleusis. Hostilities, however, continued until Paus- 
anias, one of the kings of Sparta, intervened, and by 
force and craft effected a reconciliation. The demo- 
crats marched into Athens with all the pomp of war, 
and sacrificed to Athene on the Acropolis. This 
restoration of the democracy by Thrasybulus ranked 
henceforward with the memorable deeds of Athenian 
history. ‘To his counsels seems due in part the credit 
for the wise moderation with which the democrats 
used their victory, and the inviolate good faith with 
which they observed the political amnesty. The grate- 
ful citizens rewarded their champion with an olive 
crown. In 395, when Thebes was threatened by Sparta, 
the Athenians, stimulated by Thrasybulus, repaid the 
friendly shelter which the Thebans had afforded them 
in exile by resolving to stand by Thebes against Sparta; 
and by actually sending a force under Thrasybulus 
to her aid. In 390, while the war known as the 
Corinthian was still dragging on, Thrasybulus was 
sent with a fleet to check the growing power of Sparta 
in the Aigean. He substituted a democracy for an 
oligarchy at Byzantium, and won the friendship of 
Chalcedon; then, landing in Lesbos, he defeated a 
joint force of Lacedzemonians and Lesbians. In the 
following spring he prepared to assist Rhodes, which 
was threatened by the Lacedzemonians; but to recruit 
his forces he levied contributions from various cities. 
At Aspendus, in Pamphylia, an outrage committed by 
some of his men roused the anger of the people, who 
fell on him by night, and slew him in his tent. He 
was buried at Athens, in the Ceramicus, near the 
graves of Pericles and Phormio. 

THREADWORMS. See NemarorpEa. 

THREE RIVERS, the third city of Quebee prov- 
‘ince; Canada, and capital of St. Maurice county, is 
situated at the confluence of the rivers St. Maurice 
and St. Lawrence. The St. Maurice flows in from the 
north, and, being divided at its mouth by two islands, 
the channels give the town its namé. It is on the line 
of the Canadian Pacific Railway, 78 miles southwest 
of Quebec, and 92 northeast of Montreal. Founded 
in 1634, Three Rivers is one of the oldest towns in 
Quebec. It is the centre of a large lumber trade, 
which is carried on by the St. Maurice and its tribu- 
taries. Three leagues from the city are the St. Mau- 
rice forges, where iron wares were formerly manufac- 
tured extensively. Other industries are furniture and 
cabinet making, boot and shoe making, and_ those 
carried on in the spool factories, brass and lead 
foundries, saw mills, and carriage factories. The city 
is the residence of the Roman Catholic bishop whose 
diocese bears the same name. The chief’ trade is in 
lumber, grain, cattle, ete., which find sale in South 
America, the West Indies, Great Britain, and the 
United States. The city sends one member to the 
Canadian House of Commons and one to the Legisla- 
tive Assembly. The population of the city in 1881 
was 8670 (males 4173, females 4497). The district of 
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| Three Rivers comprises the counties of St. Maurice, 
Nicolet, Champlain, and Maskinongé. 

THROAT DISEASES. These form a large and 
important class, and include some of the most serious 
er fatal of maladies (see Croup and DipurHErta). 
The present article will be devoted mainly to a general 
account of the more common diseases affecting the 
upper part of the respiratory passages, but certain 
morbid conditions of the back of the mouth and of 
the gullet will also be referred to. The diagnosis of 
not a few of these diseases has been greatly aided by 
the introduction into medical practice of the laryngo- 
scope; but, while the use of this instrument is a part 
of the education of every well-equipped medical prac- 
titioner, the minute investigation and the treatment 
of the more occult and serious maladies affecting the 
throat are by general consent, and with much adyan- 
tage, relegated to the specialist. 


Laryngitis, or inflammation of the mucous membrane of 
the Larynx, may be either acute or chronic. 

Acute laryngitis is usually produced by exposure to cold 
directly, or by a catarrh extending either from the nasal 
or from the bronchial mucous membrane into that of the 
larynx. It isan occasional accompaniment of certain of 
the infectious diseases in which the throat is liable to suffer, 
such as small-pox, measles, scarlet fever, and erysipelas, 
Excessive use of the voice, as in loud speaking orsinging, 
sometimes gives rise to laryngitis. Further, the inhalation 
of irritating particles, vapors, etc., and the local effects of 
swallowing very hot fluids, are well-recognized causes, 
The chief changes in the larynx are great redness, with 
swelling of the parts, which affect the whole interior of 
the cavity, but are specially marked where the tissues are 
lax, such as the neighborhood of the epiglottis and of the 
vocal chords. The effect is to produce narrowing of the 
channel for the entrance of air, and to this the chief dan- 
gers are due. The symptoms vary with the intensity of 
the attack, but, along with more or less feverishness and 
constitutional disturbance, there is usually a sense of heat, 
dryness, and pain in the throat, attended with some diffi- 
culty in the act of swallowing. Cough is a constant symp- 
tom, and is either loud, barking, or clanging, or else husky 
and toneless, It is at first dry, but afterwards is aecompa- 
nied with expectoration, The voice, like the cough, is 
rough or husky, The breathing shows evidence of laryn- 
geal obstruction, both inspiration and expiration being 
prolonged and difficult, with a somewhat hissing sound, 
and with almost no interval between the ‘two acts. In 
severe cases the face and surface generally become livid, 
and suffocation threatens, particularly during the parox- 
ysms of coughing. In favorable cases, which form the 
majority, the attack tends to abate in a few days, but on 
the other hand death may occur suddenly in a suffocative 
paroxysm, particularly in the case of children. Many cases 
of acute laryngitis. are so comparatively slight as to make 
themselves known only by hoarseness and the character of 
the cough ; nevertheless in every instance the attack de- 
mands serious attention. The treatment consists in keep- 
ing the patient in bed in an atmosphere of 60° to 70° Fr, 
made moist by steam. The use of warm gargles, and the 
frequent inhalation of the vapor of hot water, containing 
such soothing substances as benzoin, conium, hop, ete., and 
the application of hot fomentations to the throat, will be 
found of much yalue. Internally diaphoretics, such as 
small doses of antimony or Dover’s powder, are also to be 
recommended. Such remedies usually suffice to relieve 
the attack, but in very severe cases more active interfer- 
ence may be necessary. When there is much swelling of 
the mucous membrane in the upper portion of the larynx, 
scarification of the parts with the aid of the laryngoscope 
may afford relief, but tracheotomy should not be neglected 
where death appears to be imminent from suffocation. 


Attacks of laryngitis may be largely prevented in th 

liable to them by a regimen calculated to invi 

the system, such as the cold bath, regular open-air . 

cise, etc. / 
Chronic laryngitis may oceur as a result of repeated attacks 

of the acute form, or may arise independently from such 

causes as habitual exposure (especially where along with 


this there is over-indulgence in alcohol), the h al over- 
use of the vocal organs, etc. The changes i ohn 
the parts are more permanent than in the acute fort n- 


sisting mainly in thickening of the mucous m 
vocal cords, ete. With it may be ulceration, and al 
times destruction, of the cartilaginous parts of the 
The symptoms vary according to the extent and a 
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well as the duration, of the inflammation. Thus there may 
simply be a certain huskiness or hoarseness on attempts at 
the use of the voice, this condition being well exemplified in 
the so-called clergyman’s sore throat (dysphonia clericorum) ; 
while, on the other hand, there may be, not only complete 
loss of voice, but severe pain in the act of swallowing and 
great difficulty in breathing, accompanied sometimes with 
expectoration of large quantities of matter in the cases where 
ulceration is present. Under this variety of the disease 
may be included the ulceration due to syphilis and that 
occurring in the course of phthisis, both of which are at- 
tended with the symptoms now mentioned. The diagnosis 
and the treatment of all such cases is greatly aided by the 
use of the laryngoscope, by which a view of the affected parts 
can be obtained, and the proper remedies more readily 
applied. In the treatment of the chronic forms of laryn- 
gitis rest to the parts is essential, any attempts at continu- 
ing the use of the voice only aggravating the condition; 
while tonic remedies and regimen should be diligently 
employed tostrengthen thesystem generally. Applications 
to the affected parts in the forms of solutions of silver, 
alum, zine, tannin, etc., either by means of a sponge-probang 
introduced into the cavity or by the simpler method of 
spraying, are often beneficial. 
such as iodoform, or starch mixed with a minute quantity 
of morphia, is also of service, as are likewise inhalations of 
yapors of iodine, carbolic acid, turpentine, eucalyptus, etc. 
In aggravated forms of this disease tracheotomy is occasion- 
ally necessary to relieve threatened suffocation .! 

Symptoms similar to those already described are pro- 
duced by tumors and other growths in the larynx. Such 
growths may be of simple character, in the form of isolated 
fibrous formations attached by a peduncle to some portion 
of the laryngeal mucous membrane, or as warty excrescences 
occurring upon or in the neighborhood of the vocal cords. 
They are detected by means of the laryngoscope, and can 
often be dealt with effectually by the surgeon. In the more 
serious malignant tumors (epitheliomatous or cancerous), 


which either take origin in the larynx, or spread into it | 
from adjacent parts, interference by surgical measures can | 


only afford temporary relief. 
Certain affections of the larynx are of purely nervous 
- origin, and occur independently of any local disease. One 
of the most important of these is laryngismus stridulus, other- 
wise called child-crowing or spasmodic croup. This condition 
occurs chiefly during the early years of childhood, often in 
infants during dentition, and manifests itself after pre- 
monitory symptoms of a common catarrh, lasting a day or 
two, by the occurrence of a violent suffocative attack due 
to sudden spasmodic approximation of the vocal cords, and 
consequent interruption to the breathing. The symptoms 
are not connected with any local inflammatory condition, 
but are the result of reflex irritation affecting the nerves 
supplying the laryngeal muscles. Such disturbance appears 


specially apt to occur in rickety or otherwise unhealthy | 


children, in connection either with dentition or with disor- 
ders of the alimentary canal. The onset is sudden, resem- 


bling a convulsive seizure, and symptoms of suffocation are — 


at once developed. The child makesstrong efforts to inspire, 
which are accompanied with stridulous or crowing sounds, 
but, notwithstanding, very little air can enter the chest owing 


to the spasm of the glottis, and unless relief speedily comes | 
'ment (chronic tonsillitis), which may result from frequent 


death may be very rapid. In most cases, however, the 
attack quickly passes off, and the child seems little the 


in families, and in such instances the attacks are apt to 
occur in their more serious and fatal forms. Treatment to 
be of any avail must be promptly applied. It consists 
mainly in the employment of means to allay the spasm. 
The use of the warm bath is very serviceable for this pur- 
pose, as is alsochloroform inhalation. But one of the sim- 
ceed and most effectual measures is putting the finger back 
to the child’s mouth, which is sufficient in many cases to 
relax the spasm of the glottis, and permit the entrance of 
air. In impending asphyxia the dashing of cold water over 
the face and chest, and the use of artificial respiration, 
should be tried, and even tracheotomy or laryngotomy if 
icable. In all cases every effort should be made to 
ver any causes likely to produce nervous irritation, 
‘such as teething, intestinal worms, etc., and to deal with 
these by appropriate remedies. 
ow pe not unlike those now described sometimes 
occu adults as the result of irritation of the recurrent 
ryngeal nerve, by the pressure upon it of a thoracic an- 
n or other tumor. 


by fy go with necrosis of the laryngeal cartilages 
is of the la rendered tracheotomy nosed in 
. of Germany. The operation was done 
9, a relieving impending suffoca- 
M. Ep. 


Such pressure, if long continued, 


The insufflation of powders, | 


worse. A liability to this disorder is sometimes observed © 
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results in paralysis of the nerve, occasioning more or less 
constant trouble in breathing. 

In the condition known as nervous aphonia, which occurs 
mostly in women of hysterical habit or in circumstances of 
enfeebled health, the voice becomes reduced to a whisper, 
but there is seldom any affection of the breathing, or cough, 
and the laryngoscope reveals a perfectly healthy state of 
the parts. In such cases the remedies must be directed to; 
the improvement of the general health. The use of elec- 
tricity (faradism) applied to the neck is often attended 
with marked benefit. 

Diseases affecting the Trachea are usually associated with 
laryngeal affections on the one hand or bronchial on the 
other, and their separate consideration is unnecessary, 

The Tonsils are frequently the seat of inflammation, and 
acute tonsillitis or quinsy is one of the most common forms 
of sore throat. This affection is usually induced by cold, 
but it would appear to arise under other conditions also, 
such as digestive disturbances, etc. It is said to be more 
common in persons of rheumatic constitution, and one at- 
tack predisposes to others. The symptoms come on some- 
what suddenly and sharply, with chill followed by fever, 
the temperature frequently attaining a high point of eleva- 
tion. Pain is experienced in the act of swallowing from 
the outset. The inflammation is usually at first confined 
to one tonsil, but on examining the throat there is seen to 
be considerable redness and swelling of the whole surround- 
ing mucous membrane, the uvula, soft palate, etc., while a 
copious secretion accumulates at the parts, and causes much 
discomfort. The act of swallowing becomes increasingly 
difficult, and fluids are apt to regurgitate through the nose. 
Pain is felt along the Eustachian tube towards the ear, and 
there are tenderness and swelling in the neck about the 
angle of the jaw on the affected side. The voice acquires 
a peculiar and very characteristic snuffling tone, and there 
may be some embarrassment to the breathing. In a few 
days the inflamed tonsil shows signs of suppurating, and an 
abscess is seen to be bulging forward into the mouth. When 
this bursts or is evacuated, speedy relief is obtained, and the 
patient is soon restored to his usual health. Occasionally, 
however, the inflammation passes from the one tonsil to the 
other, and a similar experience has to be gone through 
again, An attack of quinsy rarely lasts beyond a week or 
ten days, and is not as a rule attended with danger to life, 
although it is said that suffocation has occasionally occurred 
owing to the bursting of a large tonsillar abscess during 
sleep, and the passage of its contents into the trachea, The 
treatment for a quinsy is much the same as that for an 
ordinary catarrh or cold,—confinement to the house, the 
employment of diaphoretics or mild laxatives, together 
with light diet, being all that is necessary as regards gen- 
eral management. For the relief of the local inflamma- 
tion the frequent employment of warm gargles of milk and 
water or glycerin and water or the inhalation of vapor 
afford much relief, asdoalso hot applications to the neck, 
Some authorities recommend the sucking of ice and the 
external application of cold compresses, but on the whole 
warmth appears to be the more soothing remedy. When 


an abscess has formed it may be punctured, but care requires 


to be observed in doing this that no injury be inflicted on 


“any important blood vessel. 


The tonsils are frequently the seat of permanent enlarge- 


attacks of quinsy or may exist independently. They are 
often seen in delicate young people, and, in the case of 
some at least, denote a strumous tendency. They give trouble 
from the mechanical impediment they present to swallow- 
ing and clear articulation, and when very large they cause 
the breathing to be more or less noisy at all times, but es- 
pecially during sleep, while again they may give rise to a 
measure of deafness. They are treated by remedies which 
promote the general nutrition, such as cod-liver oil, iron, 


' ete., by the use of astringent gargles, and when necessary 
_ by excision. 


The pharynx or upper portion of the gullet (seen to a large 
extent on looking at the back of the mouth) is frequently the 
seat of a chronic inflammatory condition, usually associated 
with derangements of the digestive organs, and some- 
times the result of excessive tobacco smoking. On inspec- 
tion the mucous membrane is seen to be unduly red and 
glazed looking, with the enlarged follicles standing out 
prominently, It produces considerable irritation, cough, 
and discomfort, which may be of long continuance unless 
subjected to appropriate treatment. This consists in re- 
moving any local source of irritation, in rectifying by diet 
and other remedies (see StromAcH DISEASES) any gastric 
disturbance, and by the application to the parts of silver or 
other mild caustic solution. 

The @sophagus or gullet may be the seat of catarrhal or 
inflammatory conditions, but the more important ailments 
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affecting this tract are those which arise from local inju- 
ries, such as the swallowing of scalding or corrosive sub- 
stances. This may cause ulceration followed with cicatri- 
zation which narrows the passage and produces the symp- 
toms of stricture of the wsophagus,—namely, pain and 
difficulty in swallowing, with regurgitation of the food. 
The severity of the case will necessarily depend upon the 


amount of narrowing and consequent mechanical obstruc- | 


tion, but in some instances this has occurred to such an ex- 
tent as practically to occlude the canal. Cases of esophageal 
stricture of the kind now referred to may sometimes be 
relieved by the diligent use of the bougie, but not unfre- 
quently, in order to prevent death by starvation, surgical 
interference is requisite to form an opening into the 
stomach by means of which food may be introduced. 

A still more serious and frequent cause of csophageal 


stricture is that due to cancerous growth in the canal, | 


which may occur at any part, but is most common at the 
lower end, in the vicinity of the entrance into the stomach. 
The symptoms of this condition are increasing difficulty 
in the passage downwards of the food, the steady decline 


in strength, and the development of the cancerous cachexia, | 


together with enlargements of the glands in the neck; 
while the diagnosis is rendered the more certain by the 
absence of any cause, such as local injury, for the formation 
of a stricture, and by the age (asa rule at or beyond middle 
life). 


Treatment here ¢an only be palliative while life | 


THRONDHJEM—THRUSH. 


finest ecclesiastical edifice in Norway, and is the place 
of coronation of the Norwegian sovereigns, is now 
undergoing extensive but judicious restoration. The 
workmanship of its eastern windows and of the mar- 
ble or steatite columns of the choir is specially note- 
worthy. Throndhjem possesses three churches in all, 
and among its other public buildings may be men- 


‘tioned the residences of the stiftsamtmand and the 


bishop, the grammar school, the real school, the head 


office of the Bank of Norway, the deaf and dumb in- 


stitute, the hospital, and the theatre. It is the seat 
of the royal Norwegian scientific society, in connection 


with which are an excellent library and a good zoologi- 


continues, which in general is not long. Feeding by the | 


bowel (enemata) may be advantageously resorted to as sup- | 


plementary to efforts to administer liquid nutriment in the 
usual way. It is to be observed in all cases of organic 


cal and antiquarian museum. ‘Throndhjem, which has 
steamboat communication with Christiania, Ham- 
burg, and Hull, and is conneeted with Sweden by the 
Meraker Railway (63 miles), carries on an extensive 
trade in copper (from the Réros mines), timber, oil, 
and dried and salted fish ; the industries include ship- 
building, sawmilling, distilling, tanning, rope-making 
and ribbon-making. The population in 1875 was 
22,152 ; in 1885 it was estimated at 24,000. 


Throndhjem, originally Nidaros, was founded by Olaf 
Tryggvason, who built a royal residence and a church here 
in 996. It was made an archbishopric in 1152. The city 
attained its highest development about the latter half of 


‘the 13th century, by which time it had become an im- 


stricture that the food does not necessarily return at once, | 


but seems as if it had passed into the stomach. 
however, it has passed into the dilated or pouched portion 
of the canal, which is almost always present immediately 


above the seat of stricture, where it remains until, from its | 


amount, it regurgitates back into the mouth, when it can 
be seen, by the absence of any evidence of digestion, that 
it has never been within the cavity of the stomach. While 
in this way a large quantity of the food returns, it often 
happens that a small amount of the liquid portion does 
trickle through the narrowed canal into the stomach, and 
thus life may be prolonged for a considerable time. 
Strictures of the wsophagus may also be produced by the 
pressure of tumors or aneurisms within the cavity of the 
chest but external to the canal. Further, a variety of 
csophageal stricture is not unfrequently met with which is 
due entirely to nervous causes, and is quite unconnected 
with organic disease,—namely, that form occurring in 
hysterical females termed spasmodic stricture. Here the 
attack of difficulty in swallowing comes on usually when 
the patient is at meals, and the food cannot pass down. 
The absence, however, of all history of any organic source 
of disease, and especially the perfect facility with which 
the esophageal tube or bougie is passed, together with other 
manifestations of hysteria commonly present, serve readily 
to establish the diagnosis. The remedies most suitable are 
tonics and the frequent passage of the stomach-tube, which 
as a rule soon entirely removes the tendency to spasm. 
Finally, difficulty in swallowing sometimes occurs in 
certain serious nervous diseases from paralysis affecting the 
nerves supplying the muscular coats of the csophagus, 
which thus loses its propulsive power. When such compli- 
cations occur they usually denote an advanced stage of the 
central disease with which they are connected, and a 
speedily fatal termination. (J. O. A.) 


THRONDHJEM, or Tronpusem (DRONTHEIM), the 
third town of Norway, capital of the Throndhjem stift 
and of the South Throndhjem amt, is pleasantly situ- 
ated on the southern shore of the Throndhjem fjord, at 
the mouth of the Nid, 348 miles by rail to the north 
of Christiania, in 63° 25’ 52’” N. Jat. and 10° 33” 197” 
E. ee In front of the town is the islet of Munk- 
holm, formerly a monastery and now a fortress; on 
the high ground to the east is the small stronghold of 
Christiansten. The houses of Throndhjem, principally 
of wood, are substantial, spacious, and wall lighted ; 
and the streets are wide, regular, and scrupulously 
clean. The principal building is the cathedral, partly 
dating from about 1090, but chiefly belonging to the 
12th and 13th centuries (c. 1161-1248). Its extreme 
length was 325 feet and its extreme breadth 124 feet ; 
but in the 14th, 15th, and 17th centuries it suffered 
greatly from repeated fires ; after the last of these the 
nave was completely abandoned, and soon became a 
heap of ruins. The building, which still ranks as the 


In reality, | 


portant pilgrimage centre and had as many as fifteen 
churches. It has sustained frequent sieges, as well as 
devastating conflagrations. Its importance declined about 
the time of the Reformation, when it ceased to be a resort 
of pilgrims. At the beginning of the present century its 
inhabitants numbered only 8832. 


THRUSH (A. 8. prysce, Icel. prostr, Norw. Trast, 
O. H. Germ. Drosce, whence the modern German 
Drossel, to be compared with the analogous English 
form THROsTLE.’ now almost obsolete, both bein 
apparently diminutives), the name that in Englan 
seems to have been common to two species of birds, 
the first now generally distinguished as the. Song- 
Thrush, but known in many districts as the Mavis,’ 
the second called the Mistletoe-Thrushy but having 
many other local designations, of which more 
presently. 


The former of these is one. of the finest songsters in 
Europe, but it is almost everywhere so common that its 
merits in this respect are often disregarded, and not unfre- 
quently its melody, when noticed, is ascribed to the prince 
of feathered vocalists, the NIGHTINGALE (vol. xvii. p. 511- 
12). The Song-Thrush is too well known to need deserip- 
tion, for in the spring and summer there is hardly a field, a 
copse, or a garden that is not the resort of a pair or more; | 
and the brown-backed bird with its spotted breast, hopping 
over the grass for a few yards, then pausing to detect the 
movement of a worm, and vigorously seizing the same a 
moment after, is one of the most familiar sights. Hardly 
less well known is the singular nest built by this bird—a 
deep cup lined with a thin but stiff coating of fragments of 
rotten wood ingeniously spread, and plastered so as to 
present a smooth interior—in which its sea-green onus 
spotted with black are Jaid. An early breeder, it bui 
nest after nest during the season, and there can be few 
birds more prolific. Its ravages on ripening fruits, 
especially strawberries and gooseberries, excite the enmity 
of the imprudent gardener who leaves his erops unpro- 
tected by nets, but he would do well to stay the hand of 
revenge, for no bird can or does destroy so many snails, as 
is testified to the curious observer on inspection of the 
stones that it selects against which to dash its captures,— 
stones that are besmeared with the slime of the vi 
and bestrewn with the fragments of their shattered shells 
Nearly all the young Thrushes reared in the British 
Islands—and this expression includes the storm-swept isles 
of the Outer Hebrides, though not those of and— 
seem to emigrate as soon as they are fit to journey, ata 
later period they are followed by most of their 5, SO 

aA 

1 For many interesting facts connected with r 
“Thrush” and “ Throstle” which cannot be entere 
the reader should consult Prof. Skeat’s tg l 

2 Cognate with the French Mauvis, though 
almost restricted to the REDWING (vol. xx. p, 33 
is Mawviette, the modern table-name of the mad 
Mavis was in English originally the tabl : 


oe! 


THUCYDIDES. 


that many parts of the kingdom are absolutely bereft of 
this species from October to the end of January. On the 
continent of Europe the autumnal influx of the birds bred 
in the North is regarded with much interest, as has been 
already stated (Brrps, vol. iii. pp. 663-4), for they are easily 
ensnared and justly esteemed for the table, while their 
numbers make their appearance in certain districts a mat- 
ter of great importance. 


The second species to which the name applies is dis- | 


tinguished as the Mistletoe-Thrush, or, by corrupt abbrevia- 
tion, the Missel-Thrush.! It is known also in many districts 
as the “Storm-cock,” from its habit of singing in squally 
weather that silences almost all other birds, and ‘‘ Holm- 
(i.e., Holly-) Thrush,” while the harsh cries it utters when 
angry or alarmed have given it other local names, as 
“Screech,” “Shrite,”’ and ‘“Skrike,’’ all traceable to the 
Anglo-Saxon Seric.2. This is a larger species than the last, 
of paler tints, and conspicuous in flight by the white 
patches on its outer tail-feathers. Of bold disposition, 
and fearless of the sleety storms of spring, as of predatory 
birds, the cock will take his stand on a tall tree, “like an 
enchanter calling up the gale” (as Knapp happily wrote), 
and thence with loud voice proclaim in wild and discon- 
tinuous notes the fervor of his love for his mate; nor does 
that love cease when the breeding-season is past, since this 
species is one of those that appear to pair for life, and even 
when, later in the year, it gathers in small flocks, husband 
and wife may be seen in close company. In defence of nest 
and offspring, too, few birds are more resolute, and the Daw, 
Pie, or Jay that approaches with an ill intent speedily 
receives treatment that causes a rapid retreat, while even 
the marauding cat finds the precincts of the “ master of 
the coppice ” ( Pen y Ilwyn), as the Welsh name this Thrush, 
unsuitable for its stealthy operations. The connection of 
this bird with the mistletoe, which is as old as the days 
of Aristotle, is no figment, as seme have tried to maintain. 
Not only is it exceedingly fond of the luscious viscid 
berries, but it seems to be almost the only bird that will 


touch them. Of other British Thrushes, the FIELDFARE | 


(vol, ix. p. 124), REDWING (vol. xx. p. 331), and the Black- 
bird and Ring-OvseEL (vol. xviii. p. 78) have been before 


noticed in these pages, as has been (under the first of those | 


headings) the so-called “ Robin” of North America. 


The Thrushes have been generally considered to 
form a distinct Family, Twrdide@, which is placed by 
some taxonomers the highest in rank among birds. 
An attempt has already ‘been made (ORNITHOLOGY, 
vol. xviii. pp. 34, 51) to point out the fallacy of this 
view, and space is here wanting to dwell longer on the 
matter. This is the more to be regretted, for, though 
many modern systematists will admit the close connec- 
tion of the Turdide and some of the so-called Family 
Sylviide or W ARBLERS (q.v.), the abolition or modifi- 
cation of the latter, by wholly or partially merging it 
in the former, has not yet been satisfactorily effected, 
and Mr. Seebohm, in his portion of the British 
Museum Catalogue of Birds (vy. p. 1), being compelled 
by the conditions previously laid down by Wir. Sharpe 

‘(op. cit., iv. pp. 6, 7) to unite them, protests against 
oing so. is own assignment of the Subfamily 
Turdine is into 11 genera, of which, however, 6 only 
would be commonly called Thrushes, and it must be 
borne in mind that in establishing these he regards 
coloration as the most valid character. They are 
Geocichla with 40 species, Turdus with 48, Merula 
with 52, Mimocichla with 3, Catharus with 12, and 
Monticola with 10. These last, well known as Rock- 
Thrushes, make a very near approach to the Niaur- 
INGALE (vol. xvii. pp. ey Repstart (vol. xx. 
pp. Bainns HEATEAR (q.v. ). (A. N.) 

THUCYDIDES. Thucydides was the greatest 

historian of antiquity, and, if not the greatest that 
_ ever lived, as some have deemed him, at least the 
_ historian whose work is the most wonderful, when it 


1 There is no doubt of the bird taking its name from the plant 
ng (Viscum album), about the spelling of which there can 
be no uncertainty—A.S. Misfe/tan, the final syllable originally 
eeniying “twig,” and surviving in the modern “time,” as of a 
_ fork or of a deer's antler. 

_2 It seems quite possible that the word Surrke (vol. xxi. p. 885), 
_ though now commonly accepted as the equivalent, in an ornitho- 
f cal sense, of , may have been o ally applied to the 
Me ie aie Gi ts the TG conteiy ae printed by ‘Thomas 
: e to the century, as printed by Thomas 
b ht, the word Seric, which can be hardly anything else than 

the early form of “Shrike,” is glossed Turdus. 
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is viewed relatively to the age in which he did it. 
|The most important facts which we know about him 
}are those which he has told us himself. It matters 
very little, fortunately, that the biographical materials 
are scanty. For posterity, his life is represented by 
his life’s labor, the History of the Peloponnesian War ; 
‘and the biographical facts are of interest chiefly as 
aids to the appreciation of that history. He was prob- 
ably born in or about 471 B.c. The only 
definite testimony on the subject is con- 
tained in a passage of Aulus Gellius, who 
says that in 431 Hellanicus ‘‘seems to have been 
sixty-five years of age, Herodotus fifty-three, and 
Thucydides forty (oct. Att., 15, 23). The authority 
for this statement was Pamphila, a compiler of bio- 
graphical and historical notices, who lived in the reign 
of Nero. She must have had access to Greek sources 
of the 4th century B.c. ; and her precision—though 
qualified, in the version of Gellius, by the word 
‘“seems’’—would warrant the supposition that she 
had taken some pains to secure accuracy. Further, 
the date which she assigns is in good accord with an 
inference fairly deducible from the language of Thucy- 
dides himself, viz., that in 431 he had already reached 
the full maturity of his powers. Kriiger, indeed, 
would place his birth earlier than 471, and Ullrich 
later, but for reasons, in each case, which can scarcely 
outweigh the ancient authority. 

The parentage of Thucydides was such as to place 
him in a singularly favorable position for 
the great work to which he afterwards de- Parentage. 
voted his life. His father Olorus, a citizen 
of Athens, belonged to a family which derived wealth 
and influence from the possession of gold mines at 
Scaptesyle, on the Thracian coast opposite Thasos, 
and was a relative of his elder namesake, the Thracian 

rince whose daughter Hegesipyle married the great 

iltiades, so that Cimon, son of Miltiades, was a cousin, 
perhaps first cousin, once removed, of Thucydides. 
t was in the vault of the Cimonian family at Athens, 
and near the remains of Cimon’s sister Elpinice, that 
Plutarch saw the grave of Thucydides. Thus the 
fortune of birth secured three signal advantages to the 
future historian: he was rich; he had two homes— 
one at Athens, the other in Thrace,—no small aid to 
a comprehensive study of the conditions under which 
the Peloponnesian War was waged; and his family 
connections were likely to bring him from his early 
years into personal intercourse with the men who were 
shaping the history of his time. 

The development of Athens during the forty years 
from 471 to 431 was, in itself, the best 
education which such a mind as that of 
Thucydides could have received. In the 
first two decades of his life the expansion and 
consolidation of Athenian power was proceeding; 
between his twentieth and fortieth year the in- 
ner resources of the city were being applied to 
the embellishment and ennoblement of Athenian 
life. As Cimon had been the principal agent 
in the former period, so Pericles was 1a central 
figure of the latter. A consciousness of such periods 
may be traced in the passage of the Funeral Oration 
where Pericles refers, first, to the acquisition of empire 
by the preceding generation, and then to the improve- 
ment of that inheritance by his own contemporaries 
(ii. 36, 5). It is a natural subject of regret, though it 
is not a just cause of surprise or complaint, that the 
History tells us nothing of the literature, the art, or 
the social life under whose influences its author had 
grown up. The Funeral Oration contains, indeed, his 
general testimony to the value and the charm of those 
influences. There we have the very essence fiuntit 
of the Athenian spirit condensed into a of Athens. 
few pregnant sentences, which show how | 
thoroughly the writer was imbued with that spirit, and 
pa profoundly he appreciated its various manifesta- 
tions. But he leaves us to supply all examples and 


Date of 
birth, 


”” 


The years 
471-431 B.c, 
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details for ourselves. Beyond a passing reference to 
public ** festivals,’’ and to ‘‘ beautiful surroundings in 
rivate life,’’ he makes no attempt to define those 
‘recreations for the spirit’? which the Athenian 
genius had provided in such abundance. No writer of 
any age, perhaps, has rendered a more impressive 
tribute to the power of the best art than is implied in 
the terse phrase of Thueydides, when, speaking of the 
works which the Athenian daily saw around him, he 
declares that ‘‘the daily delight of them banishes 
loom’’ (dv Kal? jpuépav 7 tépyc TO AuTNpdv ExTAHoCEL). 
ut it is not to Thucydides that we owe any knowledge 
of the particular forms in which that art was embodied. 
He alludes to the newly-built Parthenon only as con- 
taining the treasury ; to the statue of Athene Par- 
thenos which it enshrined, only on account of the gold 
which, at extreme need, could be detached from the 
image ; to the Propyleea and other buildings with which 
Athens had been adorned under Pericles, only as works 
which had reduced the surplus of funds available for 
the war. Among the illustrious contemporaries whose 
very existence would be unknown from his pages are 
the dramatists Aischylus, Sophocles, Euripides, Aris- 
tophanes; the architect Ictinus ; the sculptor Phidias ; 
the physician Hippocrates ; the philosophers Anaxa- 
oras and Socrates. If Thucydides had mentioned 
ophocles as a general in the Samian War, it may be 
doubted whether he would have noticed the cireum- 
stance that Sophocles also wrote dramas, unless it had 
been for the purpose of distinguishing him from a 
namesake. And, had he lived to carry his story down 
to the debate in the Athenian ecclesia after the battle 
of Arginusee, we may conjecture that Socrates, if named 
at all, would have been barely mentioned as the one 
prytanis out of fifty who resisted an unconstitutional 
act,—with some expression, perhaps, of praise, but 
without any fuller characterization. We think of the 
countless occasions which Herodotus, if he had dealt 
with this period, would have found for invaluable 
digressions on men and manners, on letters and art; 
we feel the severity of the loss which the reticence o 
Thucydides has caused to us; and we might almost be 
tempted to ask whether the more genial, if laxer, 
methid of Herodotus does not indeed correspond better 
with a liberal conception of the historian’s office. No 
one can do full justice to Thucydides, or appreciate the 
true completeness of his work, who has not faced this 
question, and found the answer to it. It would be a 
hasty judgment which inferred from the omissions of 
the History that its author’s interests were exclusively 
political. Thucydides was not writing the history of a 
eriod. His subject was an event—the 
eloponnesian War,—a war, as he believed, 
of unequalled importance, alike in its direct 
results and in its political significance for 
all time. To his task, thus defined, he brought an in- 
tense concentration of all his faculties. e Me oe 
with a constant desire to make each successive incident 
of the war as clear as possible. ‘To take only two in- 
stances: there is nothing in literature more graphic 
than his description of the plague at Athens, or than 
the whole narrative of the Sicilian expedition. But 
the same temper made him resolute in excluding irrel- 
evant topics. The social life of the time, sid. Nisine 
ture and the art, find no place in his picture simply 
because they did not belong to his subject. His work 
was intended to be ‘‘a possession forever.’’ He could 
conceive a day when Sparta should be desolate, and 
when only ruins of Athens should remain. But his 
imagination never projected itself into a time when the 
whole fabric of Hellenic civilization should have 
perished. Could his forecast have extended to an age 
when men of ‘* barbarian’’ races and distant climes 
would be painfully endeavoring to reconstruct a picture 
of that civilization,—when his own narrative would 
need the help of side-lights which seemed to him 
wholly unnecessary,—then, assuredly, he would have 
added all that such readers could require. But he 
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would not have done this in the manner of Herodotus, 
by free indulgence in digression ; rather he would haye 
gathered up the social and intellectual phenomena of 
| his day in a compact and systematic introduction, 
| specially designed for the non-Hellenie reader. 
The biography which bears the name of Marcellinus 
| states that Thucydides was the disciple of 
Anaxagoras in philosophy and of Antiphon Thucydides 
‘in rhetoric. Such statements were often  Antiphon. 
'founded on nothing more than a desire to 
associate distinguished names, and to represent an 
eminent man as having profited by the best instruction 
in each kind which his contemporaries could afford. 
In this case there is no evidence to confirm the tradi- 
tion. But it may be observed that Thucydides and 
Antiphon at least belong to the same rhetorical school, 
and represent the same early stage of Attie prose. 
Both writers use words of*an antique or decidedly poet- 
ical cast ; both point verbal contrasts by insisting on 
the precise difference between terms of similar import ; 
and both use metaphors somewhat bolder than were 
congenial to Greek prose in its riper age. The differ- 
ences, on the other hand, between the style of Thucy- 
dides and that of Antiphon arise chiefly from two 

eneral causes. First, Antiphon wrote for hearers, 

huyedides for readers ; the latter, consequently, can 
use a degree of condensation, and a freedom in the 
arrangement of words, which would have been hardly 
possible forthe former. Again, the thought of Thuey- 
dides is often more complex than any which Antiphon 
undertook to interpret; and the greater intricacy of 
the historian’s style exhibits the endeavor to express 
each thought.’ Few things in the history ~ Rectecae 
of literary prose are more interesting than Thucy tides. 
to watch that vigorous mind in its struggle 
to mould a language of magnificent but immature 
capabilities. The obscurity with which Thucydides 
has sometimes been reproached often arises from the 
very clearness with which a complex idea is present to 
his mind, and his strenuous effort to present it in its 
entirety, when the strong consciousness of logical cohe- 
rence will make him heedless of grammatical regu- 
larity. He never sacrifices the thought to the lan- 
guage, but he will sometimes sacrifice the language to 
the thought. A student of Thucydides may always 
be consoled by the reflection that he is not en in 
unravelling a mere rhetorical tangle. Rvery i t on 
the sense will be a light on the words; and, when, as 
is not seldom the case, Thucydides comes victoriously 
out of this struggle of thought and language, having 
achieved perfect expression of his meaning in a suffi- 
ciently lucid form, then his style rises into an intellee- 
tual brilliancy—thoroughly manly, and also penetrated 
with intense feeling—which nothing in Greek prose 
literature surpasses. 

The History shows not only a thorough insight into 
the political ideas of Pericles, but a 
sympathy with him, and an admiration for 


his character, which indicate personal  ,t@aton 
friendship. Te, before 431, Thucydides Purif. 


had wished to take a prominent part in 
the public life of Athens, everyting was in his favor. 
But there is no trace of his having done so; and it is 
possible that his opportunities in this respect were 
modified by the necessity of Ca ge visits to Thrace, 
where the management of such an important prop- 
erty as the gold mines must have claimed the oeca- 
sional presence of the proprietor. The manner in 
which he refers to his personal influence in that region 
is such as to suggest that he had sometimes resided 
there eaeee Me He leg “ at inthe ~~ 
spring of 430, when the plague broke out. = 
f his account of the symptoms has not enabled : 
sicians to agree on_a diagnosis of the mal- ,. 
ady, it is at least singularly full and vivid. 
He had himself been attacked by the pl 


1 See Jebb’s Attic Orators, vol. i. p. 85. 
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as he briefly adds, ‘he had seen others suffer.’’ The 
tenor of his narrative would warrant the inference that 
he had been one of a few who were active in minis- 
tering to the sufferers—in that fearful time when re- 
ligion and morality lost all control over the despairing 
population of Athens—when all the ordinary decencies 
of life were set at nought, and when even the nearest 
> aad failed in the duties of humanity towards the 
ying. 

The turning-point in the life of Thucydides came in 
the winter of the year 424. He was then 
forty-seven (if his birth had been rightly 
placed in 471), and for the first time he is found hold- 
ing an official position. He was one of two generals 
entrusted with the command of the regions towards 
Thrace (ra éxi Op@«nc), a phrase which denotes the 
whole Thracian seaboard from Macedonia eastward to 
the vicinity of the Thracian Chersonese, though often 
used with more special reference to the Chalcidic pe- 
ninsula. Onereason why Thucydides had been chosen 
for the post was the !vcal influence which he possessed 
among the people of the Thracian seaboard, through 
his family connections and his ownership of the gold 
mines. His colleague in the Rr ieuaba d was Eucles. 
About the end of November, 424, Eucles was in the 
city of Amphipolis, on the river Strymon. That city 
was not merely more important to Athens than any 
other place in the region,—it was the stronghold 
of Athenian power in the north. To guard it with all 
possible vigilance was a matter of peculiar urgency at 
that moment. The ablest of Spartan leaders, Brasi- 
das, was then in Thrace with a Peloponnesian army,— 
not, indeed, close to Amphipolis, but still within a 
distance which imposed special caution on Athenian 
officers. He was in the Chalcidiec peninsula, where he 
had already gained rapid success; and part of the 
population between that peninsula and Amphipolis 
was already known to be disaffected to Athens. Under 
circumstances so suggestive of possible danger, we 
might have expected that Thucydides, who had seven 
ships of war with him, would have been near his col- 
league Eucles, and ready to co-operate with him ata 
moment’s notice. It appears, however, that, with his 
ships, he was at the island of Thasos, several miles 
distant from the Thracian coast. Brasidas, making a 
forced march from the Chalcidic peninsula, suddenly 
appeared before Amphipolis. Eucles sent in all 
haste for Thucydides, who arrived with his ships from 
Thasos just in time to beat off the enemy from Kion 
at the mouth of the Strymon, but not in time to save 


424, 


Amphipolis. Only a few hours before, it 
en of had capitulated to Brasidas, who had of- 
polis. fered exceptionally favorable terms. The 


profound vexation and dismay felt at 

Athens found expression in the punishment of the 
commander who seemed primarily responsible for so 

. grave a disaster. For the next twenty years—c.e., till 
404—Thucydides was an exile from Athens. It is not 
improbable that the charge brought against 


-edlnd him was that of treason (zpodocia), for 
dear which the penalty was death, and that he 
avoided this penalty by remaining in ban- 

ishment. A special psephism is said to have been re- 


quired before Thucydides could return in 404, which 
would have been regularif a capital sentence had been 
on record against him, but not so if he had been 
merely under sentence of exile. Cleon is said to have 
been the prime mover in his condemnation ; and this 
is likely enough. Enucles was probably punished also. 
Grote was the first modern writer to state the reasons 
for thinking that Thucydides may have been really 

: ld of culpable negligence on this occasion, and that 
is punishment—which had usually been viewed as 
the vindictive act of a reckless democracy—may have 
been welldeserved. Everything turns on the question 
_why he was at Thasos just then, and not at Kion. No 
one disputes that, after the summons from Eucles, he 
id all that was possible. It is true that the facts of 


345 


| the situation, so far as we know them, strongly suggest 


that he ought to have been at Kion, and do not dis- 
close any reason for his being at Thasos. But it is 
only fair to remember, in a case of this kind, that 
there may have been other facts which we do not 
know. ‘There is some presumptive evidence of’ care- 
lessness; but we can hardly say more than that. The 
absence of Thucydides from the neighborhood of 
Amphipolis at that precise juncture may have had 
some better excuse than now appears. 

From 423 to 404 the home of Thucydides was on 
his property in Thrace, but much of his 
time appears to have been spent in travel. 
He visited the countries of the Peloponnesian allies, — 
recommended to them by his quality as an 
exile from Athens ; and he thus enjoyed 
the rare advantage of contemplatimg the great war 
from a point of view opposite to that at which he had 
previously been placed. He speaks of the increased 
leisure which his banishment secured to his study of 
events. He refers partly, doubtless, to detachment 
from Athenian politics, partly, also, we may suppose, 
to the opportunity of visiting places signalized by 
recent events, and of examining their topography in 
the light of such information as he could collect on the 
spot. Thelocal knowledge which is often apparent in 
his Sicilian books may have been acquired at this pe- 
riod. The banishment of Thucydides was the most 
fortunate event that could have occurred for him and 
for us, when it enabled him, in this way, to look at 
his subject all round. If it is always hard for an histo- 
rian to be impartial, it is especially so for the historian 
of a great war in which his own country has been one 
of the combatants. The mind of Thucydides was natu- 
rally judicial, and his impartiality — which’ seems 
almost superhuman by contrast with Xenophon’s /el- 
lenica—was in some degree a result of temperament. 
But it cannot be doubted that the evenness with which 
he holds the scales was greatly assisted by the expe- 
rience which, during these years of exile, must have 
been familiar to him—that of hearing the views 
and aims of the Peloponnesians set forth by them- 
selves, and of estimating their merits otherwise than 
would have been easy for an observer in a hostile 
camp. 

His own words make it clear that he returned to 
Athens, at least for a time, in 404. Classen ait 
supposes that his return took place in the : 
autumn of that year, about six months after Athens 
had surrendered to Lysander, and while 
the Thirty were still in power. Finding 
that the rule of the oligarchy was becoming 
more and more violent, Thucydides again left Athens, 
and retired to his property in Thrace, where he lived 
till his death, working at his History. The Brepondes, 
ance of testimony certainly goes to show that he died 
in Thrace, and by violence. It would seem that, when 
he wrote chapter 116 of his third book, he was igno- 
rant of an eruption of Etna which took place in 396. 
There is some reason then, for believing 
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that he did not survive his seventy-fifth ee 
year. According to ancient tradition, he 396 
was killed by robbers. His relics were B.C. (?). 


brought to Athens, and laid in the vault 

of Cimon’s family, where Plutarch saw their resting- 
place. The abruptness with which the ithe breaks 
off agrees with the story of a sudden death. The his- 
torian’s daughter is said to have saved the unfinished 
work, and to have placed it in the hands of an editor. 
This editor, according to one account, was Xenophon, 
to whom Diogenes Laertius assigns the credit of hav- 
ing “brought the work into reputation, when he 
might have suppressed it.’’ The tradition is, however, 
very doubtful. In its origin, it may have been merely 
a guess, suggested by a feeling that no one then living 
could more appropriately have discharged the office 
of literary executor than the writer who, in his Hel- 
lenica, continued the narrative. 
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At the outset of the History Thucydides has indicated 
his general conception of his work, and has 

Conception 
ofthe His- 


tory. position. His purpose had been formed at the 


very beginning of the war, in the convic- 
tion thatit would prove more important than any event 
of which Greeks had record. The leading belligerents, 
Athens and Sparta, were both in the highest condition of 
effective equipment. The whole Hellenic world—including 


Greek settlements outside of Greece proper—was divided | : ; lides 
| thought of Herodotus as having certain traits in common 


into two parties, either actively helping one of the two 
combatants or meditating such action. Nor was the move- 
ment confined within even the widest limits of Hellas: 
the“ barbarian” world also was affected by it,—the non- 
Hellenic populations of Thrace, Macedonia, Epirus, Sicily, 
and finally, the Persian kingdom itself. The aim of Thucy- 

dides was to preserve an accurate record of 


Leenpeg this war, not only in view of the intrinsic 
raga °F interest and importance of the facts, but also 


in order that these facts might be permanent 
sources of political teaching to posterity. His hope was, as 
he says, that his History would be found profitable by 
“ those who desire an exact knowledge of the past as a key 
to the future, which in all probability will repeat or resem- 
ble the past. The work is meant to be a possession forever, 
not the rhetorical triumph of an hour.” 
shows, the oft quoted phrase, “a possession forever,” had, 
in its author’s meaning, a more definite import than any 
mere anticipation of abiding fame for his History. It 


referred to the permanent value of the lessons which his | 


History contained. Thucydides stands alone among the 
men of his own days, and has no superior of any age, in the 
width of mental grasp which could seize the general signi- 
ficance of particular events. The political education of 
mankind began in Greece, and in the time of Thucydides 
their political life was still young. Thucydides knew only 
the small city-commonwealth on the one hand, and on the 
other the vast barbaric kingdom ; and yet, as has been well 
said of him, “ there is hardly a problem in the science of 
government which the statesman will not find, if not solved, 
at any rate handled, in the pages of this universal master.’”! 
Such being the spirit in which he approached his task, it 
is interesting to inquire what were the points which he 
himself considered to be distinctive in his method of exe- 
cutingit. His Greek predecessorsin the recording of events 
had been, he conceived, of two classes. First, there were 
the epic poets, with Homer at their head, whose 
Theepic characteristic tendency, in the eyes of Thucy- 
poets, dides, is to exaggerate the greatness or splendor 
of things past—as, for instance, conceding the historical 
character of the Trojan war, he supposes the strength of the 
Greek fleet to be overstated in the Iliad._ Secondly, there 
were the Ionian prose writers whom he calls 
“ chroniclers ” (Aoyoypdior). These writers are 
directly known to us only by meagre fragments; 
but Dionysius of Halicarnassus has described their general 
characteristics in amanner which serve to illustrate the 
differences indicated by Thucydides between their work 
and his own. Their general object was to diffuse a knowl- 
edge of legends preserved by oral tradition, and of written 
documents —usually lists of officials or genealogies—pre- 
served in publicarchives ; and they published their mater- 
ials as they found them, without any attempt at sifting 
fact from fable. Thucydides describes their work by the 
word fvvridévar, but his own by fnyypdden,—the differenee 
between the terms answering to that between compilation 
of a somewhat mechanical kind and historical composition 
ina highersense. The vice of the “chroniclers,” in his 
view, is that they cared only for popularity, and took no 
pains to make their narratives trustworthy. In contrast 
with these predecessors, Thucydides has subjected his ma- 
: terials to the most searching scrutiny. The rul- 
onan ing principle of his work has been strict adher- 
Thucydides, ©2Ce to carefully verified facts. “ As to thedeeds 
‘ done in the war, I have not thought myself at 
liberty to record them on hearsay from the first informant 
or on arbitrary conjecture. My account rests either on 
personal knowledge or on the closest possible scrutiny of 
each statement made by others. The process of research 
was laborious, because conflicting accounts were given by 
those who had witnessed the several events, as partiality 
swayed or memory served them.” 
A period of at least twenty years must have elapsed be- 
tween the date at which Herodotus ceased to 
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Herodotus write and that at which the Histo 
; a Oe i i ry of Thuey- 
ne Tene dides received its present form. There can be no 


doubt that Thueydides knew the History of 
Herodotus, and that in some places he alludes to it. "The 


1 Freeman, Jistorical Essays, 2d ser., iii. 


stated the principles which governed its com- | 


As this context | 
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diligence and the honesty of Herodotus are alike beyond 
question, and would, we may be sure, have been fully 
recognized by Thucydides. The work of Herodotus was 
distinct in kind from that of the Ionian chroniclers, and was 
of an immeasurably higher order. While they dealt, in a 
bold fashion, with the annals of separate cities or peoples, 
Herodotus set the first example of multifarious knowledge 
subordinated to the execution of a great historical plan, 
and also showed for the first time that a prose history 
could have literary charm. But Thucydides doubtless 


with the Ionian chroniclers, and as being liable, so far, to 
the same criticism. One such trait would be the inade- 
quate sifting of evidence ; another, the mixture of a fabu- 
lous element with historical fact ; and another, perhaps, the 
occasional aiming at rhetorical effect: Of this last trait the 
chief instances would be those imaginary dialogues or 
speeches with which Herodotus sometimes enlivens his 
narrative, This brings us to an important topic,—the pur- 
pose with which Thucydides himself has admitted speeches 
into his History, and the manner in which they have been 
composed, Fy 

The speeches constitute betwee. a fourth and a fifth part 
of the History. If they were eliinated, an 
admirable narrative would indeed remain, Fl 
with a few comments, usually brief, on the BEEPOnee 
more striking characters and events. But we should lose 
all the most vivid light on the inner workings of the Greek 
political mind, on the motives of the actors, and the argu- 
ments which they used,—in a word, on the whole play of 
contemporary feeling and opinion. To thespeeches is due 
in no small measure the imperishable intellectual interest 
of the History, since it is chiefly by the speeches that the 
facts of the Peloponnesian War are so lit up with, keen 
thought as to become illustrations of general laws, and to 
acquire a permanent suggestiveness for the student of poli- 
tics. When Herodotus made his persons hold conversations 
or deliver speeches, he was following the precedent of epic 
poetry ; his tone is usually colloquial rather than rhetorical; 
he is merely making thought and motive vivid in the way 
natural toasimple age. Thucydides is the real founder of 
the tradition by which historians wereso long held to be 
warranted in introducing set speeches of their own compo- 
sition. His own account of his practice is given in the 
following words. “‘ As to the speeches made on 
the eve of the war, or in its course, I have found Their 
it difficult to retain a memory of the precise ’ 
words which I had heard spoken; and so it was with those 
who brought me reports. But I have made the persons 
say what it seemed to me most opportune for them to say in 
view of each situation; atthe same time I have adhered 
as closely as possible to the general sense of what was 
actually said.” Sofaras the language of the speeches is 
concerned, then, Thucydides plainly ayows that itis mainly 
or wholly hisown. Asa general rule, there is little attempt 
to mark different styles. The case of Pericles, whom 
Thucydides must have repeatedly heard, is probably an ex- 
ception; the Thucydidean speeches of Pericles offer several 
examples of that bold imagery which Aristotle and Plutarch 
agree in ascribing to him, while the Funeral Oration, 
especially, has a certain majesty of rhythm, acertain union 
of impetuous movement with lofty grandeur, which the 
historian has given to no other speaker. Such strongly 
marked characteristics as the curt bluntness of the in 
ephor Sthenelzdas, or the insolent vehemence of Alcibiades 
are also indicated. But the dramatic truth of the speeches 
generally resides in the matter,not in the form. 
In regard to those speeches which were deliy- Pinom 
ered at Athens before his banishment in 424,— - 
and seven such speeches are contained in the History,— 
Thucydides could rely either on his own recollection or on 
the sources accessible to a resident citizen. In these cases 
there is good reason to believe that he has reproduced the 
substance of what was actually said. In other cases he had 
to trust to more or less imperfect reports of the “ general 
sense ;”’ and in some instances, no doubt, the speech 1 
sents simply hisown conception of what it would 
been “ most opportune” to say. The most evident of suc 
instances occur in the addresses of leaders to their tro 
The historian’s aim in these military harangues ’ 
which are usually short, is to bring out the 
points of a strategical situation; a modern — 
writer would have attained the object by comme 
fixed or subjoined to his account of the battle. Th 
parative indifference of Thucydides to dramatie ye 
tude in these military orations is curiously shown 
fact that the speech of the general on the one si 
times as distinctly a reply to the speech of the 
the other as if they had been delivered in deba 
be sure, however, that, wherever T! 
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authentic clew to the actual tenor of a speech, he preferred 
to follow that clew rather than to draw on his own inven- 
Voltaire’s tion. Voltaire has described the introduction 
inter. of set speeches as “a sort of oratorical false- 


self in old times.” The strongest characteristic of Thucy- 
dides is his devotion to truth,—his laborious persistence in 
separating fact from fiction ; and it is natural to ask why 


he adopted the form of set speeches, with the measure of | 


fiction which it involved, instead of simply stating, in his 
own person,the arguments and opinions which he conceived 


to have been prevalent. The question must be viewed from | 


the standpoint of a Greek in the 5th century B.c. Epic 

poetry had then for many generations exer- 
pe Greek cised a powerful influence over the Greek 
; mind. Homer had accustomed Greeks to look 
for two elements in any complete expression of human 
energy,—first, an account of a man’s deeds, then an image 
of his mind in the report of his words. 
heroes are exhibited both in action and in speech. Further 
the contemporary readers of Thucydides were men habitu- 
ated toa civic life in which public speech played an all-im- 
portant part. Every adult citizen of a Greek democracy 
was a member of the assembly which debated and decided 
great issues. The law-courts, the festivals, the drama, the 
market-place itself, ministered to the Greek love of ani- 
mated description. To a Greek of that age a written his- 
tory of political events would have seemed strangely 
insipid if speech “‘ in the first person ” had been absent from 
it, especially if it did not offer some mirror of those debates 
which were inseparably associated with the central interests 
and the decisive moments of political life. 
historical persons say what they might have said, Thucy- 
dides confined that oratorical license to the purpose which 
is its best justification; with him it is strictly dramatic, 
an aid to the complete presentment of action, by the vivid 
expression of ideas and arguments which were really cur- 
rent at the time. Among later historians who continued 
the practice, Polybius, Sallust, and Tacitus most resemble 
Thucydides in this particular; while in the Byzantine 
historians, as in some moderns who followed classical pre- 
cedent, the speeches were usually mere occasions for 
rhetorical display. Botta’s History of Italy from 1780 to 
1814 affords one of the latest examples of the practice, 
which was peculiarly suited to the Italian genius. 

The present division of the History into eight books is 
one which might well have proceeded from the 
author himself, as being a natural and con- 
venient disposition of the contents. The first 
book, after a general introduction, sets forth 

the causes of the Peloponnesian War. The first nine years 
of the war are contained in the second, third, and fourth 
books,—three years in each. The fifth book contains the 
tenth year, followed by the interval of the “insecure 
-’ The Sicilian expedition fills the sixth and seventh 
books. The eighth book opens that last chapter of the 
struggle which is known as the “ Decelean” or “ Ionian” 
War, and breaks off abruptly—in the middle of a sentence, 
indeed—in the year 411. The words in which Grote bids 
farewell, at that point, to Thucydides well express what 
every careful student must feel. “To pass from Thucy- 
dides to the Hellenica of Xenophon is a descent truly 
mournful; and yet, when we look at Grecian history as a 
whole, we have great reason to rejoice that even so inferior 
a work as the latter has reached us. The historical pur- 
poses and conceptions of Thucydides, as set forth by him- 
self in his preface, are exalted and philosophical to a degree 
altogether wonderful, when we consider that he had no 
pre-existing models before him from which to derive them. 
_ And the eight books of his work (in spite of the unfinished 
condition of the last) are not unworthy of these large 
promises, either in spirit or in execution.” 
The principal reason against believing that the division 
into eight books was made by Thucydides him- 
of self is the fact that a different division, into 
bin eke thirteen books, was also current in antiquity, 
sion. as appears from Marcellinus (? 58). It is very 
; improbable—indeed hardly conceivable—that 
this should have been the case if the eight-book division 
had come down from the hand of the author. We may 
infer, then, that the division of the work into eight books 
was introduced at Alexandria,—perhaps in the 3d or 2d 
century B.c. That division was already familiar to the 
-grammarians of the Augustan age. Dionysius of Halicar- 
- nassus, who recognizes it, has also another mode of indicat- 
: ms of the work, viz., by stichometria, or the num- 
lines which they contained. Thus, in the MS. which 
ised, the first 87 chapters of book i. contained about 
lines (equivalent to about 1700 lines in Bekker’s 
typed 8vo text). 


The eight 
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hood, which the historian used to allow him- | 


The Homeric | 


In making. 
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Ullrich has maintained with much acuteness that Thu- 
cydides composed the first three books and 


about half of book iy. in the years 421-413, Order of 
and the rest of the work after 404. His gene- COMBOS 
ral ground is the existence in iiy. of passages : 
which seem to imply ignorance of later events. Classen 


has fully examined the evidence, and, as a result, has ar- 
rived at the following conclusion. It is possible that a 
first rough draft of the History, down to 413, may have 
been sketched by Thucydides before 405. But the whole 
History, from the first book onwards, was worked up into 
its present form only after 404. This view is confirmed by 
some passages, found even in the earliest books, which 
imply that the writer already knew the latest incidents, or 
the final issue, of the war. We have seen that, after 404, 
Thucydides may have enjoyed some six or seven years of 
leisure. Several peculiarities of expression or statement in 
book viii. suggest that it had not yet received the author’s 
final revision at the time when death broke off the work, 
The absence of speeches from the eighth book has also been 
remarked. But it should be observed that much of the 
eighth book is occupied with negotiations, either clandes- 
tine or indecisive, or both. Its narrative hardly presents 
any moment which required such dramatic emphasis as 
the speeches usually impart. The mere misrepresentations 
by which Alcibiades and Chalcideus prevailed on the Chians 
to revolt certainly did not claim such treatment, 

The division of the war by summers and winters (xara 
Gépos kai XetuGva)—the end of the winter being 


considered as the end of the year—is perhaps Mode of 
the only one which Thucydides himself used, reckoning 
for there is no indication that he made any time. 


division of the History into books. His “sum- 

mer” includes spring and autumn, and extends, generally 
speaking, from March or the beginning of April to the end 
of October. His “winter’— November to February in- 
clusive—means practically the period during which mili- 
tary operations, by land and sea, are wholly or partly 
suspended. When he speaks of “summer” and “winter” 
as answering respectively to “ half” the year (v. 20. 3), the 
phrase is not to be pressed: it means merely that he di- 
vides his year into these two parts. The mode of reckon- 
ing is essentially a rough one, and is not to be viewed as 
if the commencement of summer or of winter could be 
precisely fixed to constant dates. For chronology, besides 
the festivals, he uses the Athenian list of archons, the 
Spartan list of ephors, and the Argive list of priestesses of 
Hera. 

There is no reference to the History of Thucydides in 
the extant Greek writers of the 4th century B.c.; but 
Lucian has preserved a tradition of the enthusiasm with 
which it was studied by Demosthenes. The great orator 
is said to have copied it out eight times, or even to have 
learned it by heart. It is af least beyond doubt that the 
study of Thucydides contributed a very powerful influence 
to the style of Demosthenes, though that influence rather 
passed into the spirit of his oratory than showed itself in 
any marked resemblances of form. The Alexandrian critics 
acknowledged Thucydides as a great master of Attic. 
Sallust, Cornelius Nepos, Cicero, and Quintilian are among 
the Roman writers whose admiration for him can be traced 
in their work, or has been expressly recorded. The most 
elaborate ancient criticism on the diction and composition 
of Thucydides is contained in three essays by Dionysius of 
Halicarnassus. 

Among the best MSS. of Thucydides, the Codex Vaticanus 126 
(11th cent.) represents a recension made in the Alex- — y7cg_ ate 
andrian or Roman age. In the first six books the Pass 
number of passages in which the Vaticanus alone has preserved 
a true reading is comparatively small; in book vii. it is some- 
what larger: in book viii. it isso large that here the Vaticanus, 
as compared with the other MSS., acquires the character of a re- 
vised text. Other important MSS. are the Palatinus 252 (11th 
cent.); the Casselanus (1252 A.p,); the Augustanus Monacensis 
430 (1301 A.p.). A collation, in books i. ii., of two Cambridge 
MSS. of the 15th century (NN. 3. 18, KK. 5. 19) has been published 
by Shilleto. Several Parisian MSS. (H. C. A. F.), and a Venetian 
MS. (V.) collated by Arnold, also-deserve mention. “The Aldine 
edition was published in 1502. It was formerly supposed that 
there had been two Juntine editions. Shilleto, in the ‘ Notice” 
prefixed to book i., first pointed out that the only Juntine edition 
was that of 1526, and that the belief in an earlier Juntine, of 1506, 
arose merely from the accidental omission of the word vicesimo 
in the Latin version of the imprint. 

Of recent editions, the most generally useful is Classen’s, in the 
Weidmann series (Berlin, 1862-78); each book can be obtained 


| ey Arnold’s edition (1848-51) contains much that is still 
va 


uable. For books i. and ii. Shilleto's edition (1872-76) furnishes 
a commentary which, though not full, deals admirably with 
many difficult points. Among other important editions, it is 
enough to name those of Duker, Bekker, Goeller, Poppo, and 
Kriiger. Bétant’s lexicon to Thucydides (2 vols., Geneva, 1843) is 
well executed. Jowett's translation (Oxford, is supple- 
mented by a volume of notes. Dale’s version (Bohn) also de- 
serves mention for its fidelity, as Crawley's (London, 1876) for its 
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vigor. Hellenica (London, 1880) contains an essay on “The 
Speeches of Thucydides,” pp. 266-323, which has been translated 
intoGerman. The best clue to Thucydidean bibliography is in 
Engelmann’s Scriptores Greci, pp. 748 sq., 8th ed., 1880. (R. C. J.) 


THUGS. That the Sanskrit root sthag (Pali, thak), 
“to cover,’ ‘Sto conceal,’? was mainly applied to 
fraudulent concealment, appears from the noun sthaga, 
‘*a cheat,’? which has retained this signification in 
the modern vernaculars, in all of which it has as- 
sumed the form thag (commonly written thug), 
with a specific meaning. The Thugs were a well- 
organized confederacy of professional assassins, who 
in gangs of from 10 to 200 travelled in, various 
guises through India, wormed themselves into the 
confidence of wayfarers of the wealthier class, and, 
when a favorable opportunity occurred, strangled 
them by throwing a handkerchief or noose round 
their necks, and then plundered and buried them. 
All this was done according to certain ancient and 
rigidly prescribed forms ahd after the performance 
of special religious rites, in which the consecra- 
tion of the pick-axe and the sacrifice of sugar formed 
a prominent part. From their using the noose as 
an instrument of murder they were also frequently 
called Phénsigdrs, or ‘‘ noose-operators.’’ Though 
they themselves trace their origin to seven Moham- 
medan tribes, Hindus appear to have been associated 
with them at an early period; at any rate, their relig- 
ious creed and practices as staunch worshippers of 
Devi (Kali, Durga), the Hindu goddess of destruction, 
had certainly no flavor of Islam in them. Assassina- 
tion for gain was with them a religious duty, and was 
considered a holy and honorable profession. They had, 
in fact, no idea of doing wrong, and their moral feel- 
ings did not come into play.. The will of the goddess 
by whose command aH in whose honor they followed 
their calling was revealed to them through a very com- 
plicated system of omens. In obedience to these they 
often travelled hundreds of miles in company with, or in 
the wake of, their intended victims before a safe oppor- 
tunity alge oars itself for executing their design ; and, 
when the deed was done, rites were performed in honor 
of that tutelary deity, and a goodly portion of the spoil 
was set apart for her. The fraternity possessed also a 
jargon of their own (RamiAsi), as well as certain signs 
by which its members recognized each other in the re- 
motest parts of India. Even those who from age or 
infirmities could no longer take an active part in the 
operations continued to aid the cause as watchers, 
spies, or dressers of food. It was owing to their thor- 
ough organization, the secrecy and security with which 
they went to work, but chiefly to the religious garb in 
which they shrouded their murders, that they could, 
unmolested by Hindu or Mohammedan rulers, recog- 
nized as a regular profession and paying taxes as such, 
continue for centuries to practice their craft. Both 
the fractions into which they were divided by the Ner- 
budda river laid claim to antiquity ; while the northern, 
however, did not trace their origin farther back than 
the period of the early Mohammedan kings of Delhi, 
the southern fraction not only claimed an earlier and 
purer descent, but adhered also with greater strictness 
to the rules of their profession. 

The earliest authenticated mention of the Thugs is 
found in the following passage of Zf4u-d din Barnf’s 
History of Firoz ‘Shih written about 1356): ‘‘In the 
reign of that sultan,”’ that is, about 1290, ‘‘some 
Thugs were taken in Delhi, and a man belonging to 
that fraternity was the means of about a thousand 
being captured. But not one of these did the sultan 
have killed. He gave orders for them to be put into 
boats and to be conveyed into the lower country, to the 
neighborhood of Lakhnautf, where they were to be set 
free. The Thugs would thus have to dwell about 
Lakhnautf, and would not trouble the neighborhood 
of Delhi any more” (Sir H. M. Elliot’s History of 
India, vol. iii. p. 141). The first European travellers 
who speak of them without mentioning their name are 
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Thevenot (1665) and Fryer (1673). Though instances 
'of Thuggee had been known to the English rulers in 
| India for many years, and sporadic efforts had been 
/made by them towards the extinction of the gangs, it 
| was not till Lord W. Bentinck (1828-35) took vigorous 
| steps in this matter that the system was gradually un- 

masked, and finally all but stamped out. His chief 
_agent, Captain (afterwards Sir William) Sleeman, with 
several competent assistants, and the co-operation of 
}a number of native states, succeeded in completely 
grappling with the evil, so that up to October, 1835, 
no fewer than 1562 Thugs had been committed, of 
which number 882 were hanged and 986 transported 
or imprisoned for life. It is true that, according to the 

Thuggee and Dacoity Report for 1879, the number of 
registered Punjabi and Hindustani Thugs then still 
amounted to 344. But all of these had already been 
registered as such before 1852. It may, therefore, 
fairly be assumed that none are alive now, and that 
the whole fraternity may be considered as extinct. 

Full particulars concerning the system of Thuggee are 
given by Dr. Sherwood, ‘‘On the Murderers called Phansi- 
girs,” and J. Shakespear, “ Observations regarding Brad- 
heks and Thegs” (both treatises in vol. xili., 1820, of the 
Asiatic Researches); [W. N. Sleeman], Ramaseeana, or a Vo- 
cabulary of the Language used by the Thugs, with an Introduction 
and Appendix, Calcutta, 1836; the Edinburgh Review for Jan., 
1837; [E. Thornton], Illustrations of the History and Practices 
of the Thugs, London, 1837; Meadows Taylor, Confessions of 
a Thug, London, 1839; Major Sleeman, Report on the Depre- 
dations committed by the Thug Gangs, Calcutta, 1840; J. Hut- 
ton, Popular Account of the Thugs and Dacoits, London, 1857 ; 
Yule and Burnell, Glossary of Anglo-Indian Colloquial Words 
and Phrases, London, 1886, p. 696 sq. (R. R.) 


THUGUT, Franz Marta von (1734-1818), foreign 
minister of Austria, was born of humble parentage at 
Linz in 1734, placed in the Government school of Ori- 
ental studies in 1752, and sent to Constantinople as an 
interpreter in 1757. At Constantinople he rose from 
post to post in the embassy, until in 1771 he became 
internuncius or ambassador. In 1776, after the war 
between Russia and Turkey, he obtained from the latter 
power the cession of the province of Bukowina to 
Austria. After thus crowning his long service in the 
East and gaining the confidence of Maria Theresa, he 
was sent by her without the knowledge of her son 
the emperor Joseph, to Berlin, to avert by a peaceful 
settlement with Frederick the Great the threatened 
Bavarian war. In 1790 he was employed in the nego- 
tiations of Sistova, and his next mission was to Paris, 
where he entered into close relations with Mirabeau as 
the friend of Marie Antoinette. On the invasion of 
France by the allied armies in 1792, Thugut was sent 
to the scene of operations. It is well known that Kau- 
nitz, the veteran minister of Austria, condemned the’ 
terms of the alliance with Prussia, as securing to Prussia 
the annexation of a great part of Poland, while only 
holding out to Austria an uncertain prospect of acquir- 
ing its equivalent in Bavaria. Thugut, a politician of 
the same school, viewed the new alliance with even 
greater hatred. After the failure of the campaign of 
1792 he formed the deliberate opinion that ns 
around the duke of Brunswick had been bribed by the 
French, and that the retreat had been ordered in con- 
sequence. A few months later the anticipations of 
Kaunitz were realized. Prussia seized western Pola 
while Austria remained as far as ever from gair 
varia. The emperor Francis now disgviandll the 
ters responsible for the Prussian alliance, and called 
Thugut to power. From this critical moment the 
ance was doomed, and the allied commanders th’ 
rather than assisted one another’s operations on tl 
eastern frontier of France. On the other hand, Thugv 
drew nearer to Russia, and negotiated at St 
burg for the seizure of Venice by Austria. — 
land he desired to stand on a good footing; 
Pitt’s object was the overthrow of the 
Government, Thugut’s was simply the acc 
territory for Austria. This discrepane 
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results exasperating to the English ministry, such as the | this policy. The materials for forming a fair estimate 
fall of Toulon, to which Thugut neglected to send the | of Thugut’s conduct of affairs from 1793 to 1801 have 


troops which he had promised. The evacuation of Bel-| but recently been given to the world. 


gium in 1794, usually attributed to Thugut’s treachery, 
was, however, due to the incapacity or intrigues of 
others. 
the coalition, Thugut obtained financial help from 
England, gained from Russia a large share of Poland 
in the last partition, and prepared to carry on the war 
against France with the utmost energy. The campaign 
of the archduke Charles in 1796 drove the French 
from the east of the Rhine, and Bonaparte, who had 
conquered northern Italy up to Mantua, narrowly 
escaped destruction before this fortress. But for the 
genius of the French commander and the wretched 
character of the Austrian generals and officers, the 
immense efforts made by Thugut at this time would 
have turned the tide of the war. Defeat after defeat 
seemed to make no impression upon his “ world- 
desolating obstinancy ;’’ and, even when Bonaparte 
had advanced to within eighty miles of Vienna, it is 
stated that the empress had to throw herself at her 
husband’s feet when in conference with his minister, 
in order to overcome the resistance of the latter to an 
armistice, 
was hotly condemned by Thugut, who tendered his 
resignation. Then followed the congress of Rastadt 
and the murder of the French envoys, long attributed, 
but without any real ground, to Thugut himself. War 
‘was renewed ; the French were driven out of Italy by 
Austrian armies assisted by Suwaroff; and it was de- 
termined that the allies should conquer Switzerland, 
and so invade France where the frontier is most open. 
Thugut, now at the height of his power, and far more 
anxious to recover Belgaum than to overthrow the 
republic, took the fatal step of withdrawing a great 
part of the Austrian forces from Switzerland at the 
very moment when the Russians were entering it. 
The result was the destruction of the Russians by 
Masséna and the total failure of the campaign, fol- 
lowed by the secession of Russia from the coalition. 
Still full of designs for annexation in Italy, Thugut 
continued the war with the help of England. On the 
yery day when he renewed his engagements with Eng- 
land the news arrived of the battle of Marengo, which 
at one blow made an end of all that Austria had won 
in Italy in the preceding year. Nothing daunted, 
Thugut continued, during the armistice which followed, 
his preparation for the struggle with Moreau in the 
valley of the Danube; and, if he could have inspired 
his master with his own resolute spirit, the result of 
the war might have been different. But, while Thu- 
gut was actually receiving the British subsidies, the 
emperor, without the knowledge of his minister, sur- 
rendered the fortresses of Ulm and Ingolstadt to 
Moreau, in return for an extension of the armistice. 
Thugut’s passionate indignation on learning of this 
miserable act is impressively described in Lord Minto’s 
despatches from Deon He withdrew from office ; 
but Lord Minto’s protests compelled the emperor 

in to place in his hands the direction of affairs, 
which he held until the battle of Hohenlinden made 
all further resistance impossible. He was then, in 
deference to French influence, banished from Vienna, 
and never resumed office. In his retirement he was 


in 1809, when he recommended the emperor to make 
- peace at any cost, stating that the existence of the 
Austrian monarchy was at stake and that the dissolu- 
tion of Napoleon’s empire was not far off. After the 
overthrow of Napoleon, he returned to the capital, 
where he died May 29, 1818. Thugut possessed 
many of the qualities of a great man,—indomitable 
courage, calmness in danger, devotion to public in- 
te enormous industry ; but all this was spoilt by 
‘anes disregard of obligations towards allies 


pursuit of Austria’s own aggrandize- 
and by the intriguing spirit inseparable from 


The subsequent peace of Campo Formio_ 


occasionally consulted, as after the battle of Wagram, 


| 


In 1795, after the withdrawal of Prussia from | 


Of his private 
life next to nothing is known. 

THULE was the name given by Greek and Roman 
geographers to a land situated to the north of Britain, 
which they believed to be the most northerly portion 
of Kurope, or indeed of the known world. ‘The first 
writer who mentioned the name was Pytheas of Mas- 
silia, whose statements concerning it have been already 
given under the heading PyrHEas. But it is impos- 
sible for us to determine with certainty what those 
statements, which have only been transmitted to us at 
second or third hand, really were, and still more so 
what was their real signification. It is almost certain 
that Pytheas did not himself profess to have visited 
Thule, but had only vaguely heard of its existence, as 
aland of unknown extent, situated, according to the 
information he had received, six days’ voyage to the 
north of Britain. This account was adopted by Era- 
tosthenes (though rejected by Polybius and Strabo), 
and accordingly this unknown land became a cardinal 
point in the systems of many ancient geographers, as 
the northern limit of the known world. Nothing 
more was learnt concerning it until the Romans under 
Agricola (about 84 A.D.) accomplished the cireumnavi- 
gation of the northern point of Britain, and not only 
visited, but according to Tacitus, subdued, the Orcades 
or Orkney Islands. On this occasion, the historian 
tells us, they caught sight also of Thule,! which in 
this instance could only mean the group of the Shet- 
land Islands. No further account of this mysterious 
land is found in any ancient author, except vague 
statements, derived from Pytheas, but mostly in an 
inaccurate and distorted form, concerning its position 
and the astronomical phenomena resulting from this 
cause. It is probable that what Pytheas really re- 
ported was that at the summer solstice the days were 
twenty-four hours in length, and conversely at the 
winter solstice the nights were of equal duration, a 
statement which would indicate the notion of its posi- 
tion in about 66° N. lat., or under what we now eall 
the Arctic Circle. The skill of Pytheas as an as- 
tronomer would have been quite sufficient to lead him 
to the conclusion that this would be the case at some 
point in proceeding northwards, and the rapid changes 
in this respect that would be reported to him by any 
navigators that had really followed the shores of 
Britain to any considerable extent in that direction 
would confirm him in the correctness of his views. 
He had, too, a very exaggerated notion of the extent 
of Britain (see PyrHmAs), and hence he would be led 
to place an island which was six days’ voyage to the 
north of it much nearer to the Arctic Circle than its 
true position. 

The statement of Pytheas on this point appears to have 
obtained almost universal belief until the time of Marinus 
of Tyre and his successor Ptolemy, who were led—appar- 
ently from their knowledge that the group of islands to 
which the name of Thule had been applied by the Romans 
was really not very far distant from the Orcades—to bring 
down its position considerably more to the south, so that 
Ptolemy places the island of Thule, which he still regards 
as the most northerly point of Europe, in only 63° N. lat. 
Unfortunately this more reasonable view has been dis- 
carded by many modern writers, who have gone back to 
the statements of Pytheas concerning the length of the 
day, and have in consequence insisted upon placing Thule 
within the Arctic Circle, and have thus been led to identify 
it with Ieeland. The improbability of such an hypothesis, 
when we consider the state of ancient navigation, is in 
itself a sufficient refutation, and there appears no reason- 
able doubt that the Thule of Pytheas, like that of the 
Romans and of Ptolemy, was merely an exaggerated and 
somewhat erroneous conception of the large group of the 
Shetland Islands, of which the principal, called Mainland, 
is in fact so predominant that the whole may well have 
been considered as one large island rather than a scattered 
group like the Orkneys. If we might trust to the accuracy 


1 “ Dispecta est et Thule,” Tac., Agric., c. 10. 
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of Strabo’s quotation (ii. 5, p. 114), that Pytheas called 
Thule “the most northerly of the British Islands,” this 
would be decisive on the point; but unfortunately the 
verbal accuracy of such references by ancient writers can 
seldom be relied on, and Strabo had evidently never seen 
Pytheas’s original work. 

It appears, however, to be certain that Iceland was really 
visited by some Irish monks long before its discovery by 
the Northmen, and is described under the name of Thule 
by a writer named Dicuil, himself an Irish monk, who 
wrote in the first half of the 9th century, in such a manner 
as to leave no doubt that his statements really refer to that 
extensive but remote island. See Letronne, Recherches sur 
Dicuil, Paris, 1814. 


THUMMEL, Morirz Avaust von (1738-1817), 
German writer in prose and verse, one of the imitators 
of Wieland (see vol. x. p. 483), was born May 27, 1738, 
in the neighborhood of Leipsic, was educated at 
Rossleben and the university of Leipsic, and from 1761 
till 1783 held various offices in the ducal court of Saxe- 
Coburg. He died at Coburg on October 26, 1817. 
He wrote a comic prose epic, Wilhelmine, oder der 
vermihlte Pedant (1764); Die Inoculation der Liebe 
(1771), a tale in verse; Perse in die mittiglichen Pro- 
vinzen von Frankreich (1791-1805), a romance in 10 
vols.; and Der heilige Kilian, oder das Liebespaar 

1818). An edition of his works was published at 

ipsic in 8 vols. in 1854-55. 

HUNBERG, Cari Perer (1743-1828), an emi- 
nent traveller, and one of the most distinguished 
botanists of the school of Linnzeus, was born in 17438. 
He became a pupil of Linnzus at the university of 
Upsala, where he graduated in medicine in 1770. 
Obtaining a travelling scholarship, he visited Holland, 
whence he embarked on a voyage of exploration to 
Java, in quest of vegetable treasures. e sailed as 
far as the Cape of Good Hope in 1771, and three 
years afterwards went to Japan, remaining five years, 
engaged in making collections of plants, and in observ- 
ing the habits, manners, and language of the people. 
On his return in 1779 he visited England, ne made 
the acquaintance of Sir Joseph Banks. In 1777 he 
was made demonstrator of botany at Upsala, and he 
succeeded Linnzeus as professor of botany in 1784. 
Thunberg published in 1784 his Flora Japonica ; in 
1788 he began to publish his travels. He completed 
his Prodromus Plantarum in 1800, in 1805 his Jeones 
Plantarum, and in 1813 his Flora Capensis. Thun- 
berg published numerous memoirs in the 7ransactions 
of many Swedish and foreign scientific societies, of 
sixty-six of which he was an honorary member. He 
died in 1828. 

THUNDERSTORM. All the more ordinary phe- 
nomena of thunderstorms had, about 1750, been con- 
clusively traced to electrical charges and discharges 
(Execrriciry, vol. viii. p. 7), so that they could easily 
be reproduced on’ a baivivecdis in the laboratory. To 
the article cited we therefore refer for their explana- 
tion. Some of the laws of relative frequency of thun- 
derstorms, in different places at the same season or in 
the same place at different seasons, will be found in 
METEOROLOGY (vol. xvi. p. 133 sq.). A discussion of 
the cause of thunder, al of the circumstances which 
give rise to a crash, a roll, or a peal of thunder is given 
under Acoustics (vol. i. p. 100). In what follows, 
therefore, the rarer phenomena of thunderstorms, and 
the "eke ater sources of the atmospheric electricity, 
will be the chief points treated. 

There can be little doubt that atmospheric electricity, 
at least in the great developments which characterize 
a thunderstorm, is due in some way to water. Before 


a great thunderstorm the lower air is usually at an ab-_ 


normally high temperature, and fully saturated with 
water vapor, so that it is in a thoroughly unstable con- 
dition. Immense cloud masses, often miles in vertical 
thickness, which produce almost midnight darkness by 
day in the region of the storm, and which appear, 
when seen from a distance, as if boiling upwards, are 
always a notable feature of great thunderstorms. 
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These are usually accompanied by torrents of rain, or 
| by violent hail-showers. And it is commonly observed 
that each flash of lightning is followed, after a brief 
jinterval, by a sudden but temporary increase in the 
rate of rainfall. At what stage of its transformations 
‘the electrification is developed by water-substance is, 
as yet, only guessed at,—though it seems most reason- 
|able to conclude that it is anterior to the formation of 
cloud, ¢.e., to the condensation of vapor. And, though 
the idea was at one time very generally held and still 
has many upholders, it seems unlikely to be the direct 
result of evaporation. For, were it due directly either 
to evaporation or to condensation, it is almost impos- 
sible to doubt that proof would long since have been 
furnished by Bnet experiment, even if made on a 
scale so limited as that afforded by our laboratories. 
No trace of electrical effect has been found to attend 
the precipitation of moisture ; and the electrical effects, 
sometimes considerable, which have been found asso- 
ciated with evaporation have always been accompanied 
by relatively violent physical and mechanical actions 
which are not observed in conjunction with atmos- 
pherie electricity. It has been suggested by some 
authorities that the electricity of a thunderstorm is 
developed during the formation of hail, by others that 
it is due to the molecular actions which accompany the 
diminution of total surface when two or more drops of 
water coalesce into a single one. It has been ascribed 
to the friction of moist against dry air, and to the dust- 
particles which appear to be necessary for the conden- 
sation of vapor. Again, it has been suggested that 
it may be a mere phenomenon of contact electricity, 
due to the impact of uncondensed vapor particles on 
particles of air. It is almost unnecessary to observe 
that, whatever oF Sg we adopt, some explanation 
must be given of two important points: (1) What 
becomes of the electricity equal and opposite to that 
in each drop, which must be produced simultaneously 
with it? (2) By what meansis the attraction between 
the drops and the recipient of the opposite charge of 
electricity overcome so that the drops may be enabled 
to part with their charge? It is to be presumed that. 
gravity satisfies the second of these questions. As to 
the first, it seems to necessitate the presence of some- 
thing besides water, in order that the electric separa- 
tion may be commenced, and thus appears to be fatal 
to the capillary theory indicated above. Whatever be 
the true source of the charge, it is easy to see, by 
known properties of electricity, that even an exceed- 
ingly small charge on each vapor particle would lead to 
a very high potential as soon as a visible drop is formed, 
and that as a drop increases in size its potential is 
portional to its surface. That drops of rain are often 
individually electrified to a very high potential is 
proved by the frequent occurrence of ‘‘]uminous rain,”’ 
when the ground is feebly lit up by the multitude of 
tiny sparks given out by the drops as they come near 
it. The flakes of falling snow, also, are often strongly 
electrified, so that smart sparks have been drawn from 
an umbrella on which the snow was falling. But the 
law of electric repulsion shows us at onee that, as soon 
as the drops in a cloud are sufficiently electrified, at 
least the greater part of their charge must pass to the 
boundary of the cloud. When this occurs, the nature 
of the further behavior of the charge presents no 
difficulty. The reason for our singularly complete 
ignorance of the source of atmospheric electri 
seems to lie in the fact that it can only be discoverec 
by means of experiments made on a scale very much 
larger than is attainable with the ee resources 
ofa laboratory. The difficulties will proba’ HA noe 
overcome by the first nation which will go to the e 
pense of providing the necessary means. heal 
Numberless other explanations of the origin 
derstorms have been suggested ; but the mc 
able of these do little more than shift the ¢ 
for they begin by assuming (without a 
source) an electrification of the earth as 8 W 
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the lower (sometimes the upper) layers of the atmos- 
phere. Induction, convexion, ete., are then supposed 
to effect the rest. Another and much less reasonable 
class of explanations depends upon magneto-electricity. 
Some of these introduce the so-called ‘‘ unipolar’’ in- 
duction supposed to be due to the rotation of the 
earth, which behaves like a gigantic magnet. Of this 
nature is the suggestion of Edlund, which was re- 
cently crowned by the Academy of Sciences of Paris. 
That rapid variations in the earth's magnetic elements, 
such as often occur on a large scale, as in a ‘‘ mag- 
netic storm,’’ have at least a share in the production 
of the aurora is a perfectly reasonable and even plau- 
sible hypothesis, long ago brought forward by Balfour 
Stewart. But we have yet to seek the source of these 
variations. 

The brightness of a flash of lightning is usually much 
underrated. It is true that it rarely gives even at night 
an illumination greater than that as to moonlight. 
But it must be remembered that Swan has proved that 
the impression of a flash on the eye depends upon the 
duration, being nearly proportional to it, and steadily 
increasing for about a tenth of a second. Now the 
duration of a lightning-flash is (roughly speaking) only 
about one millionth of a second. This is proved by 
the fact that the most rapidly rotating bodies appear 
to be absolutely steady when illuminated by it. Hence, 
if it could be made to last for a tenth of a second, it 
would give near objects an illumination one hundred 
thousand times more brilliant than that of moonlight. 
It must be remembered that the flash is not a mere 
line, but a column, of intensely heated air, driven out- 
wards from the track of the discharge at a rate initially 
far greater than that of sound. 

What is called ‘‘ summer lightning ”’ or “‘ wild-fire ”’ 
is sometimes a rather puzzling phenomenon. In the 
majority of cases it is merely the effect of a distant 


thunderstorm. It is also often due to a thunderstorm | 


in the higher strata of the atmosphere overhead,—the 
reason why we hear no thunder being not so much the 
distance from the spectator as the fact that sounds 
generated in rarer air lose rapidly in intensity as they 
are propagated into denser air. But, besides these 
- more common forms of the phenomenon, there is cer- 
tainly a form of sheet lightning which occurs, without 
either sound or cloud, often close to the spectator. 
The cause of this is not at all obvious. 
But the most mysterious phenomenon is what goes 
aid the name of “globe lightning’’ or ‘ fire-ball,’’ a 
phenomenon lasting sometimes for several seconds, 
and therefore of a totally different character from that 
of any other form of lightning. The fire-ball is almost 
incomparably less brilliant than forked lightning, be- 
cause, though it lasts long enough to give the full im- 
pression of its brightness, it is rarely brighter than 
iron in the state which we eall ‘‘red-hot.’’ It is 
always spherical, often more than a foot in diameter, 
and appears to fall from a thunder-cloud by its own 
gravity, sometimes rebounding after striking the 
P ees Tt usually bursts with a bright flash and a 
loud explosion, occasionally discharging flashes of light- 


4 if i feelegyd resembling these natural and in- 
tensely charged Leyden jars. 

The term ‘‘ thunderbolt,’ which is nowadays rarely 

used except by poets (and by the penny-a-liners), pre- 

serves the old notion that something solid and intensely 

ot passed along the track of a lightning flash and 


o experimenter has yet succeeded in producing 


erable depth, which is found to be lined in its 
or with vitrified sand. This presents no difficulty. 
AEROLITES (q.v.) are often found, in the holes 

they have made, still intensely hot, in conse- 


se of their rapid e through the air. A 
eneralizatior Getaes tohave sonnested these two 
lependent phenomena, and thus given rise 
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to the notion of the thunderbolt. The ancient notion 
that a lightning flash could occur in a clear sky is prob- 
ably to be accounted for by the occasional appearance 
of these ultramundane visitors. 

The sulphurous smell of lightning, which is vividly 
described in the Odyssey, is now known to be due to 
the formation of OZONE (q.v.). 

For the precautions necessary to prevent danger from 
a thunderstorm, see LIGHTNING CONDUCTOR. 


A whole volume of Arago’s collected works is devoted to 
thunderstorms, and many important observations are to be 
found in the writings of M. D’Abbadie and other scientific¢ 
travellers. (P. G. T.) 

THUN-KHWA, or Tuonrewa, a district in the 
Pegu division of Burmah, lying between 17° 37’ and 
19° 28’ N. lat., and between 95° 53’ and 96° 53” E. 
long., with an area of 5413 square miles. It is bounded 
on the N. by Henzada, E. by Rangoon, S$. by the Bay 
of Bengal, and W. by Bassein district. The whole 
district is a large deltaic plain, divided by the numerous 
channels of the Irrawaddy into saucer-shaped islands, 
with deep depressions in the centre. The Irrawaddy 
traverses Thiin-khwa from north to south, throwing 
off numerous branches until it falls into the Bay of 
Bengal. Geologically, Thiin-khwa is composed of 
“ee ~ 7” ~ . Y 

older alluvial clay,’’ differing from that of the Gan- 
getic basin in being less rich in lime. 

The population of Thin-khwa in 1881 was returned at 
284,063 (males 150,131, females 133,932); Hindus numbered 
723, Mohammedans 1650, Christians 6894, and Buddhists 
274,237. The largest towns in the district are Yandoon and 
Pantanaw, with populations (1881) of 12,673 and 6174 re- 
spectively. The land is much less fertile than that of the 
neighboring districts. In 1885-86 the area under cultiva- 
tion was 349,259 acres, and the cultivable area 1,262,374 
acres. The principal crops are rice, fruits, vegetables, and 
sugar-cane, The total revenue realized in the year 1885-86 
amounted to £194,737 [$946,421.82], of which the land con- 
tributed £66,590 [$323,627.40]. Thtn-khwa was constituted 
a district in 1875, and its history previous to that date is 
identical with that of Henzada, to which administrative 
division it originally belonged. During the first Burmese 
war no resistance was offered to the British in the district 
as it at present exists except at the town of Donabyu. At 
the time of the second war Donabyu was undefended, but, 
after the occupation of Prome, Myat Httn, an ex-thigyi 
of a small circle, succeeded in collecting a body of men, 
and defied the British. Early in January, 1853, the 
enemy were driven out of Donabyu, but on penetrating 
into the interior the British were forced to retire. In a 
subsequent engagement the British were driven back; but 
the enemy were eventually dispersed and their works cap- 
tured. 


THURGAU, or TuurGovtia, a canton of Switzer- 
land (ranking as seventeenth in the Confederation), 
takes its name from the river Thur. It is bounded on 
the N. by the Rhine, on the E. by the Lake of Con- 
stance (the cantonal frontier being so drawn as to leave 
the town of Constance to Badenl, on the 8. by a line 
running from Arbon on the lake west and southwest 
to Hornli, and on the W. by a line drawn from 
Hoérnli passing east of Winterthur and west of 
Frauenfeld to the Rhine, a little west of Diessenhofen 
and opposite Schaffhausen. It is thus shaped like a 
triangle, of which the Hérnli (3274 feet, the highest 
point in the canton) is the apex, and comprises the 
middle basin of the Thur. Its total area is 381.4 
square miles, of which 322.6 (or 84.6 per cent.) is 
reckoned as ‘‘ productive land,”’ 69.8 being covered by 
forests, and 6.9 by vineyards. Of the ‘‘ unproductive ” 
portion no less than 50.5 square miles consists of the 
cantonal share of the Lake of Constance. According 
to the census of 1880, the population amounted to 
99,552 (females being in a majority of 1000), an in- 
crease of 6252 on the census of 1870; of these, 99,026 
are German-speaking. In religion the inhabitants are 
divided, there being 71,821 Protestants to 27,123 
Roman Catholics; the canton till 1815 was in the dio- 
cese of Constance, and since 1828 has been in the re- 
constructed diocese of Basel, though for some time 
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after 1873 the Government would not recognize the 
authority of Bishop Lachat, in consequence of his 
support of the dogma of infallibility at the Vatican 
council. The capital is Frauenfeld (5811 inhabitants), 
and Romanshorn (population 3647) is an important 
railway centre on the lake. he canton has many 
small villages, and the population is chiefly employed 
in agricultural pursuits, though cotton-spinning is 
rapidly increasing. The orchards are so splendid that 
Thurgau has been called ‘‘ the garden of Helvetia. 
A network of well-made roads traverses it in every 
direction. 


The Thurgau originally took in all the country, roughly 
speaking, between the Reuss, the Lake of Lucerne, the 
Rhine, and the Lake of Constance; but many smaller dis- 
tricts (Ziirichgau, Toggenburg, Appenzell, St. Gall) were 
gradually carved out of it, and the county was reduced to 


about the size of the present canton when in 1264 it passed | 
by the gift of the last count of Kyburg to his nephew | 


Rudolph of Hapsburg, chosen emperor in 1273. In 1415, 
the count, Duke Frederick of Austria (a Hapsburg), was 
put under the ban of the empire by the emperor Sigismund 
for haying aided Pope John XXIII. to escape from Con- 
stance, and the county was overrun, Sigismund in 1417 
mortgaging to the city of Constance the appellate jurisdic- 
tion in all civil and criminal matters (“landgericht” and 
“blutbann ”) arising within the county, which he had de- 
clared to be forfeited in consequence of Frederick’s con- 
duct. In 1460, some of the Confederates, now becoming 
very eager for conquests, overran and seized the county. 
Winterthur was saved, but in 1461 Frederick’s son, Duke 
Sigismund, had perforce to cede the county to the Confed- 


erates. Henceforth it was ruled as a “subject district” by | 


seven members of the League,—Bern, occupied in the west, 
not being admitted to a share in the government till 1712, 
after one of the wars of religion. It was only in 1499 that 
the Confederation (then consisting of ten members) ob- 
tained from Constance her supreme jurisdiction, through 
the mediation of the duke of Milan, but there were still 
forty-two minor jurisdictions belonging to various lords, 
spiritual and temporal, which went on till 1798 and greatly 
limited the power of the Confederates. Thurgau had 
hoped, but in vain, to be admitted in 1499 a full member 
of the Confederation. 

At the time of the Reformation many of the inhabitants 
became Protestants, and bitter quarrels ensued between the 
Protestant and Catholic (the latter having a large majority) 
members of the Confederation who had rights over Thur- 
gau, with regard to the toleration of the new doctrines in 
the “subject districts” such as Thurgau. By the first peace 
of Kappel (1529) the majority in each ‘‘ commune” was to 
settle the religion of that “commune,” but by the second 
(1531, after Zwingli’s death) both religions were to be 
allowed side by side in each “commune.” Thurgau thus 
became a ‘‘canton of parity,” asit is to this day. Its rulers, 
however, continued to watch each other very closely, and 
Kilian Kesselring, one of the chief military commanders 
in Thurgau, was in 1633, on suspicion of having connived 
at the advance of the Swedes through Thurgau on Con- 
stance, seized by the Catholic cantons and severely pun- 
ished. In 1798, Thurgau became free, and was one of the 
nineteen cantons'of the Helvetie republic, being formally 
received (like the other “subject lands”) as a full member 
of the Swiss Confederation in 1803 by the Act of Mediation. 
It was one of. the very first cantons to revise, in 1830, after 
the July revolution in Paris, its constitution in a very 
liberal sense, and in 1831 proposed a revision of the federal 
pact of 1815. This failed, but the new federal constitutions 
of 1848 (of which one of the two drafters was Kern of 
Thurgau) and 1874 were approved by very large majorities. 
In 1849 the cantonal constitution was revised and the veto 
introduced, by which the people might reject a bill passed 
by the cantonal assembly. Finally, in 1869, the existing 
constitution was drawn up, by which the “initiative” (or 
right of 2500 electors to compel the cantonal assembly to 
take any subject into consideration) and the “ obligatory 
referendum” (by which all laws passed by the cantonal as- 
sembly, and all financial resolutions involving a capital 
expenditure of 50,000 franes or an annual one of 10,000, 
must be submitted to a popular vote) were introduced. The 
cantonal government consists of a legislative assembly 
(now of ninety-seyen members, one to every 250 electors) 
and an executive council of five members, both elected 
directly by the people; 5000 electors can at any time call 
for a popular vote on the question of the dismissal of 
either one or the other. Further, to show the very demo- 
cratic character of the constitution, it may be added that 
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members of both houses of the federal assembly are in 
Thurgau elected direct by the people. The * communes” 
| in Thurgau are of no less than eleven or twelve varieties. 
The division of the lands, ete., of the old “ burgher com- 
munes” between them and the new communes, consisting 
| of all residents (with whom political power rests), was car- 
ried out (1872) in all of the 214 communes; but there are 
still thirty-eight guilds or corporations with special rights 
over certain forests, ete. 

The best history of the canton is that by J. A. Pupikofer, of 
which asecond and very much enlarged edition is now (1887) 
being published. 


THURIL, or Tuvrium, a city of Magna Grecia on 
the Gulf of Tarentum, near the site of the older 
SYBARIS (g.v.), but farther inland. It owed its origin 
to an attempt made in 452 B.c. by Sybarite exiles and 
their descendants to repeople their old home. The 
new settlement was crushed by Crotona, but the 
Athenians lent aid to the fugitives, and in 446, or 
rather in 443, Pericles sent out to Thurii a mixed 
body of colonists from various parts of Greece, among 
whom were Herodotus and the orator Lysias. The 
pretensions of the Sybarite colonists led to dissensions 
and ultimately to their expulsion; peace was made 
with Crotona, and also, after a period of war, with 
Tarentum, and Thurii rose rapidly in power and drew 
settlers from all parts of Greece, especially from 
Peloponnesus, so that the tie to Athens was not 
always acknowledged. The oracle of Delphi deter- 
mined that the city had no: founder but Apollo, and 
in the Athenian war in Sicily Thurii was at first neu- 
tral, though it finally helped the Athenians. Thurii 
‘had a democratic constitution and good laws, and, 
though we hear little of its history till in 390 it re- 
ceived a severe defeat from the rising power of the 
| Lucanians, many beautiful coins testify to the wealth 
and splendor of’ its days of prosperity. In the 4th 
century it continued to decline, and at length called . 
in the help of the Romans against the Lucanians, 
and then in 282 against Tarentum. Thenceforward 
its position was dependent, and in the Second Punic 
War, after several vicissitudes, it was depeopled and 
plundered by Hannibal (204). In 194, a Roman 
colony was founded, with Latin rights, known for a 
time as Copiz, but afterwards by the old name of 
Thurii. It continued to be a place of some impor- 
tance, the situation being favorable and the region 
fertile, and does not seem to have been wholly 
doned till the Middle Ages. Its site, near Terranova 
di Sibari, is marked by considerable ruins of the 
Roman period (cf, Lenormant, in Academy, xvii. 73, 
and Barnabei, ibid., xvi. 55 sq.). 

THURINGIA (Germ. Thiringen), a_ territorial 
term without modern political significance, designates, 
strictly speaking, only that district in Upper Saxony 
that is bounded by the Werra, the Harz Mountains, 
the Saale, and the Thuringian Forest ; but in com- 
mon parlance it is frequently used as equivalent to the 
Thuringian states, ¢e., the group of small duchies 
and principalities lying between Prussia, Hesse-Nas- 
sau, Bavaria, and the kingdom of Saxony.! 1 
name is derived, with great probability, from that of 
the Hermunduri, a branch of the great Suevie family ; 
and the ancient Thuringians, a heathen tri 
mentioned in the 5th century by Vegetius Renatus, 
are believed to be the descendants of that Teuto 
people. The Thuringians seem at one time to 
occupied territories stretching from the Elbe 1 
from Hamburg to the Danube at Ratisbon ; bu 
531 their empire was overthrown by the united F 
and Saxons. The north part of their lands fell t¢ 
Saxons, and was known for some time as thi 
Thuringian gau; the district to the so 


1 The Thuringian states are Saxe-Weimar-E 
Coburg-Gotha, Saxe-Meiningen, Saxe-Altenbu 
Rudolstadt, Schwarzburg-Sondershausen, and 
ties of Reuss, all of which are separate 
hese, the term Thuringia also, of course, ir 
“exclaves” of Prussia, Saxony, Bavaria, a 
| lie embedded among them. 
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Thuringian Forest was called Franconia after its con- 
querors; and the name Thuringia was restricted 
almost to the narrow limits to which it now properly 
applies. The advance of the Sorbs to the east bank | 
of the Saale about the middle of the 7th century made 
the limitation still more exact. Thuringia remained | 
under Frankish dominion, and various Frankish counts 
‘ruled in the different “‘gaus’’ into which it was 
divided. Christianity, if not introduced, was con- 
firmed in this district by the British Boniface; a} 
bishopric was founded at Erfurt; and under Charle- 
magne the Thuringian mark was the base of active 
operations against the heathen Sorbs. In 839 the title 
of duke of Whacnets (ducatus Toringube) appears ; 
but that of landgrave seems to have superseded it; 
neither dignity implied sovereignty over the whole dis- 
trict. Otto the Peeinonk. uke of Saxony (880), 
added Thuringia to his duchy, but the union was not 
rmanent. About the beginning of the 12th century 
uis the Springer, builder of the Wartburg, rose to 
eminence among the Thuringian nobles; and about 
1130 his son, also Louis, was appointed landgrave by 
the emperor Lothair I. Thuringia now began to be a 
united Jand under one prince; and the landgraves, 
who acquired the Saxon palatinate on the fall of Henry 
the Lion of Saxony in 1180, rose to considerable 
wer. The last landgrave of this line was Henry 
spe (1242-1247), brother and successor of Louis the 
Saint. His death was followed by a devastating war: 
of succession between his niece Sophia, duchess of 
Brabant, and Henry the Illustrious, margrave of Meis- 
sen (1221-1288), whose mother Jutta was a Thurin- 
ian princess. Peace was finally established in 1263 : 
ophia received Hesse, and Henry took the rest of 
Thuringia, the general history of which thenceforth 
merged in that of Meissen, and later of Saxony, 
although it maintained its separate name. Thuringia 
was included in the administrative circle of upper 
Saxony (see vol. xxi p. 368, note 1). Forits subsequent 
fate, and the rise of the present Thuringian states, 
see under SAXOny (vol. xxi. p. 369 sq.). 


The most striking natural feature of Thuringia is the 
Thuringian Forest (Thiiringerwald), a range or system of 
hills, extending in an irregular line from the neighborhood 
of Eisenach in the northwest to the Lobensteiner Kulm on 

the Bavarian frontier on the southeast, and forming the 
southern boundary of Thuringia, separating it from Fran- 
_ eonia. On the southeast it is continued directly by the 
_ Frankenwald Mountains to the Fichtelgebirge, which is in 
immediate connection with the Erzgebirge, while on the 
northeast it approaches the Harz Mountains, and thus takes 
tes place in the great Sudetie chain of central Germany. 
The length of the Thuringian chain is 70 miles, and its 
_ breadth varies from 8 to 25 miles. It nowhere rises into 
peaks, and only a few of its rounded summits reach the height 
of 3000 feet; the successive hills melt into each other in 
gentle undulations, forming a continuous and easily traced 


comb, and only the northwest slopes are precipitous, and 
seamed with winding gorges. This mountain range en- 
closes many charming and romantic valleys and glens; the 
most prominent feature of its picturesque scenery is formed 
by the fine forests, chiefly of pines and firs, which clothe 
_ most of the hills. The northwest part of the system is the 
loftier and the more densely wooded, as well as the more 
beautiful; the highest summits here are the Grosser Beer- 
berg (3225 feet), Schneekopf (3179), and the Inselberg 
_ (2957), all in the duchy of Gotha. The southeast part of 
= Thuringian Forest is the more populous and industrial ; 

4 chief summits are the Kieferle (2851 feet) at Steinheid, 
the Blessberg (2834 feet) near Schalkau, the Wurzelberg 
(2746 feet) near Oelze, and the Wetzstein (2719) near Lehes- 
en. The crest of the Thuringian Forest, from the Werra 
to the Saale,is traversed by the Rennsteig or Rainsteig, a 
oad path of unknown antiquity, though it is believed to 
aired to in a letter of Pope Gregory III. dated 738. 
‘The name means probably “frontier-path ;” and the path 
marks in fact the boundary between Thuringia and Fran- 
onia. It may be also regarded as part of the boundary- 
» between North and South Germany, for dialect, cus- 

1 names and costume are different on the two 
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THURLES, an ancient market-town of Ireland, in 
the county of Tipperary, and the seat of the Catholic 
archdiocese of Cashel, is pleasantly situated on the 
Suir, and on the Great Southern and Western Rail- 
way, 46 miles east of Limerick, 29 west from Kilkenny 
and 87 southwest of Dublin. The cathedral of 
St. Patrick is a beautiful building, erected at a cost of 
£45,000 [$218,700]. The town is the seat of other 
important Catholic establishments, including an Ursu- 
line convent, in which is a large boarding-school for 
young ladies; a Presentation convent; St. Patrick’s 
Catholic college (1829) for ecclesiastical students, where 
was held in 1850 the synod of Thurles, composed of 
all the Catholic bishops of Ireland; and an establish- 
ment of Christian Brothers, who devote themselves to 
the instruction of boys on .the Laneastrian method. 
The town has a considerable agricultural and retail 
Wer The population was 5008 in 1871, and 4850 in 

881. 


Originally the town was called Durlas O’ Fogarty. In the 
10th century it was the scene of the defeat of the Irish by 
the Danes. A preceptory was founded here by the Knights 
Templars, who possessed themselves of a castle erected 
early in the 13th century. A castle was subsequently 
erected by James Butler, first lord palatine of Tipperary, 
of which till recently a tower still remained. 


THURLOW, Epwarp THurLow, Baron (1732- 
1806), was born at Bracon-Ash, in the county of Nor- 
folk, in 1732. His father was a clergyman, and held 
successively the livings of Little Ashfield in Suffolk 
and of Stratton St. Mary’s in Norfolk. His mother 
Elizabeth was the daughter of Robert Smith of Ash- 
field. Thurlow received his early education at home. 
He was next placed under the care of Mr. Brett at 
Searning, where he remained for four years, and was 
then sent to the grammar school of Canterbury, where 
he was considered a bold refractory clever boy. In 
October, 1748, Thurlow entered Caius College, Cam- 
bridge, and speedily justified his school reputation. 
The dean of the college, upon the extent and accu- 
racy of whose classical acquirements grave suspicion 
rested, had directed him, as a punishment for some 
act of insurbordination, to translate a chapter of the 
Spectator into Greek. Thurlow executed his task 
with care, and then gave it for revisal, not to the 
dean, but to the tutor of the college. When repri- 
manded for having thus infringed the college rules, 
Thurlow retorted that he had carried his exercise to 
one who could inform the dean whether or not he had 
obeyed his orders. The insult was too grave for rusti- 
cation, and yet too slight to justify expulsion. Thur- 
low was therefore permitted to withdraw his name 
from the college iy and he left Cambridge without 
a degree (1751). He now took chambers, and began 
aeons to keep terms in the Inner Temple, which he 
had joined while still an undergraduate. e was for 
some time a pupil along with the poet Cowper in_the 
office of Mr. ines an eminent solicitor in Lin- 
coln’s Inn. On 22d November, 1754, Thurlow was 
called to the bar, and subsequently went on the west- 
ern circuit—at first with little success. But the tide 
turned. In the case of Luke Robinson v. the Earl of 
Winchelsea (1758) Thurlow came into collision with 
Sir Fletcher Norton, then the terror of solicitors and 
the tyrant of the bar, and put down his arrogance with 
dignity and success. From this time his practice in- 
creased rapidly. In December, 1761, he was made a 
king’s counsel, through the influence of the duchess 
of Queensberry. In January, 1762, he was elected a 
bencher of the Inner Temple. It now became neces- 
sary for him to take his side in polities, and, after re- 
peated oscillations, and with some hesitancy, Thurlow 
threw himself into the ranks of the Tory party. In 
May, 1768, he became member for Tamworth, In 1769 
the Douglass Peerage case came on for hearing in the 
House of Lords, - Thurlow, who had drawn the 
pleadings some py before (Notes and Queries, 3d 


ser., iii. 122), led for the appellant in a speech of great 


354 


ability and analytic power. In March, 1770, as a rec- 
ognition of his defence in the previous January of 
the expulsion of Wilkes, Thurlow was made solicitor- 
dherak on the resignation of Dunning, and in the 
ollowing year (23d January, 1771), after he had 
enhanced _ his reputation with the Government by 
attacking the rights of juries in cases of libel 
(Rex v. Miller, 20 State Trials, 870-896) and the 
liberty of the press (16 Parly. Hist., 1144), was 
raised to the attorney-generalship. Thurlow’s public 
life was as factious as his youth had been daring. 
His violent hatred of the American colonists, 
and his extreme and imprudent assertion that 
as attorney-general he might set aside by seire fa- 
cias as forfeited every charter in America (debate on 
the American Prohibitory Bill, 18 P. H., 999); his 
speech in aggravation of punishment in the case of 

orne Tooke (20 S¢. 7r., 777-783), when he argued 
that the prisoner ought to be pilloried, because im- 
prisonment was no penalty to a man of sedentary habits 
and a fine would be paid by seditious subscription ; 
and his consistent opposition to all interference with 
the slave trade,—are- characteristic of the man. In 
1778 Thurlow became lord chancellor and Baron Thur- 
low of Ashfield (June), and took his seat in the House 
of Lords, where he soon acquired an almost dictatorial 
power. He resolutely opposed the economical and 
constitutional reforms proposed by Burke and Dun- 
ning. Under Rockingham he still clung to the chan- 
cellorship, while conducting himself like a leader of 
the opposition. ‘T’o the short-lived ministry of Shel- 
bourne he gave a consistent support. Under the 
coalition of Fox and North (April to December, 1783) 
the great seal was placed in commission, and Lord 
Loughborough was made first commissioner. But 
Thurlow, acting as the king’s adviser, and in accord- 
ance with his wishes, harassed the new ministry, and 
ultimately secured the rejection of Fox’s India Bill 
24 P.H., 226). The coalition was at once dissolved. 

itt accepted office, and Thurlow again became lord 
chancellor (December 23, 1783). At first he sup- 
orted the Government heartily, but soon his over- 
earing temper asserted itself. Imprudently relying 
on the friendship of the king, and actuated by scarcely 
disguised enmity to Pitt. Thurlow passed rapidly from 
oceasional acts of hostility to secret disaffection, and 
finally to open revolt. He delivered himself’ strongly 
against a bill, introduced without his privity, for the 
restoration to the heirs of attainted owners of estates 
forfeited in the Jacobite rebellion of 1745. Partly 
to please the king and queen, partly from dislike to 
Burke, and partly perhaps from a real belief in the 
Sabet pega of the accusation, he supported Warren 

astings on every occasion ‘‘ with indecorous violence.” 
His negotiations with the Whigs during the discussion 
of the Regency Bill (1788-19th February, 1789) went 
beyond the limits of mere perverse coquetry, and were 
designed to secure his seat on the woolsack in the 
event of Fox being called to power. The climax was 
reached in 1792, when he stented attacked Pitt’s bill 
‘to establish a sinking fund for the redemption of 
the national debt,’’ not on account of the economic 
objections to which it was justly liable, but on the 
trivial ground that. it was an unconstitutional attempt 
to bind future parliaments. The bill was carried, but 
only by a narrow majority, and Pitt, feeling that co- 
operation with such a colleague was impossible, in- 
sisted successfully on his dismissal (June 15, 1792). 
The ex-chancellor, who had a few days before (June 
12) been created Baron Thurlow of Thurlow, with 
remainder to his brothers and their male descendants, 
now retired into private life, and, with the exception of 
a futile intrigue, under the auspices of the prince of 
Wales, for the formation of a ministry from which 
Pitt and Fox should be excluded, and in which the 
earl of Moira should be premier and Thurlow chancel- 
lor (1797), finally abandoned the hopes of office and 
the dictatorship which he had so long exercised in the 
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House of Lords. In 1795 he opposed the Treason 
and Sedition Bills without success. In 1801 he spoke 
on behalf of Horne Tooke—now his friend—when a 
| bill was introduced to render a priest in orders ineligi- 
|ble for a seat in the House of Commons. — His last 
|recorded appearance in the House of Lords was on 
| May 4, 1802. He now spent his time between his, 
| villa at Dulwich and Brighton, Bognor, Scarborough, 
and Bath. He died at Brighton on 12th September, 
1806, and was buried in the ‘Temple church. Thurlow 
was never married, but left three natural daughters, 
for whom he made a handsome provision. The 
title descended to his nephew, son of the bishop of 
Durham. 


Lord Thurlow was a master of a coarse caustic wit, 
which habitually in his private and too frequently in his 
public life displayed itself in profanity. He was a good 
classical scholar and made occasional translations in yerse 
from Homer and Euripides. His judicial and his ecelesias- 
tical patronage was wisely exercised ; he was the patron of 
Dr. Johnson and of Crabbe, and was the first to detect the 
great legal merits of Eldon. Thurlow’s personal appear- 
ance was striking: His dark complexion, harsh but regu- 
lar features, severe and dignified demeanor, piercing black 
eyes and bushy eyebrows, doubtless contributed to his pro- 
fessional and political eminence and provoked the sarcasm 
of Fox that he looked wiser than any man ever was. Yet 
he was far from being an impostor. By intense though 
irregular application he had acquired a wide if not a pro- 
found knowledge of law. Clear-headed, self-confident, and 
fluent, able at once to reason temperately and to assert 
strongly, capable of grasping, rapidly assimilating, and 
forcibly reproducing minute and complicated details, he 
possessed all the qualities which command success. His 
speeches in the trial of the duchess of Kingston for bigamy 
(20 S. 7., 355-651) are singularly vigorous and effective, 
while his famous opening in the Douglas Peerage case and 
his argument for the crown in Campbell v. Hall (20S. 7., 
312-316) show that he might have rendered high service 
to the judicial literature of his country had he relied more 
upon his own industry and less upon the learning of Har- 
grave and Kenyon. 

See Lord Campbell's Lives of the Chancellors, vii, 153-333 ; Foss's 
Judges of England, viii. 874-885 ; Public Characters, 1798; Notes and 
Queries, 2d ser., iii, 288; 8d_ser., iii. 122; Reports of his decisions 
by Brown, Dickens, and Vesey (Junior); Brougham’s Statesmen 
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THURSO, a seaport, police burgh, and burgh of 
barony of Caithness, Sootland, is situated at the mouth 
of the Thurso, on the beautiful Thurso Bay, at the 
northern terminus of the Highland Railway, 21 miles 
northwest of Wick, and 367 north of Edinburgh by 
rail. The new town, regularly built with broad streets 
and good houses, is steadily increasing in population. 
In Macdonald Square, now laid out with ornamental 
walks, there is a statue of Sir John Srnenatre (q.v.). 
Along the sands a promenade 300 yards in length was 
formed in 1882. The town-hall (1870) embraces a 
court-room and rooms for the free publie library and 


the museum, which contains the geological and botan- 
ical specimens of Robert Dick, the ‘‘ Thurso baker,” 
commemorated by Samuel Smiles, as well as a large 
collection of northern birds. In the neighborhood are 
large quarries for Caithness flags, which are cut and 
acta in the town. They constitute the = 
export, but the trade of the port_is hindered by th 
inconvenience of the harbor. There is, however, 
communication with the south and west, and with 
Orkney by steamer from Scrabster ait 3 miles to 
the north. To the east is Thurso e, the 


dence of the Ulbster branch of the Sinclairs. he 

population in 1871 was 3622 and in 1881 it ws 

4026. : 
Thurso was the centre of the Norse on the main- 


power 
land when at its height under Thorfinn (1014), 
wards till the battle of Largs. Count Moddan, ne 
King Duncan, quartered his army for a time ¢ 
which he terms “the town of Caithness,” and wi 
fully supplied by spoil till surprised and slain 
in 1040. In the time of Maleolm II. Earl Er 
in the town. In 1633 it was created a burgh of baa 
was the seat of the sheriff courts of the county 
were removed to Wick in 1828. a hath 
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THYME. The genus Thymus (nat. ord. Labiate) 


comprises a number of fragrant aromatic undershrubs, | | 
| of the southern Dasa, and no trace of the flat nose, thick 


| tumid lips, or other marked characteristics of the true 


with very small leaves and whorls of small lilac flowers 
in the axils of the leaves or at the ends of the branches. 
The common garden thyme, a native of the Mediter- 
ranean region, is Thymus vulgaris; the wild thyme 
of our banks is 7. Serpyllum. Marjoram ( Origanum) 
is also closely allied. All these plants are remarkable 
for their essential oil, to which their fragrance is due. 
From this oil is produced by distillation a substance 
known as thymol, analogous to camphor. 
ologous with phenol or carbolic acid, and may be used 
as a disinfectant and germicide. 

TIBBUS, or Tusus, a nomad race of North Africa, 
occupying the eastern section of the Sahara from about 
12°, where they are conterminous with the Tuareg 
Berbers, to about 24° E. long., and from Fezzan south- 
wards nearly to Lake Tchad, 25° to 15° N. lat. Their 
westernmost settlements are the oases of Agram, 
Kawar, and Jebido, their northernmost the district 
of Qatriin within the Fezzan frontier, while south and 
southeast they merge gradually in the Negroid popu- 
lations of Kanem, Bornu (Tchad basin), Wadait and 
northwest Dar-Fuir. But the heart of the nation is 
concentrated in the central region of Tibesti or Tu, 
whence they take their collective name of Tib-bu or 
Tu-bu, z.e., ‘people of Tibesti or Tu.’’! There are 
two main divisions,—the northern Teda, more or less 


full-blood Tibbus, and the southern Dasa, more or less ‘arisen through assimilation with the original and now 


mixed or Negroid Tibbus. Somewhat more distantly 
connected with the same family are the Baele of the 
eastern and southeastern oases and the Zoghiwa 
(Zaghwa) of Dar-Fiir, making a total population of 
about 190,000, distributed as follows: 


Teda (Tibesti, Qatrfn, Kawar, Agram, etc.)...29,000 
Dasa (Borku, parts of Kanem, Wadai, En- 


MEEMLL, AUG TSOLTU)| seeccoves cscsvaqes acsocsnse ssoeee 51,000 
Baele (Ennedi, Wanyanga, Guro, Wiin)......... 20,000 
Zoghawa (north Dar-Ffr, ........ t ceedphenie anette. 90000 

190,000 


The Tibbus, who are not expressly mentioned under this 
name by any ancient or medieval writer, are usually iden- 
tified with the Garamantes of Herodotus (iv. 183), whose 
capital was Garama (Edrisi’s Germa) in Phazania (Fezzan), 
and of whom Ptolemy already spoke doubtfully as Ethio- 

jians (Negroes ?): ’Ovrwy dé cat abrav ijdn padAov AiPwdrwy (i. 8). 

ut Leo Africanus transfers them to the Berber connection, 
whose fifth great division he deals with under the names 
of Gumeri (Garamantes?) and Bardei or Bardoa, that is, 
the Teda of the Bardai oasis, Tibesti.2 Lastly, Barth on 
linguistic grounds grouped them with the Kantri of Bornu, 
who are undoubtedly Negroes; and since his time (1852-53) 
the Tibbus have been regarded by most ethnologists as a 
Negro or at least a Negroid people.’ Nachtigal, who has 
studied them more carefully than any modern observer, 
sees good reason to challenge this conclusion (op. cit., ch. 
vii.) ; and, although his own inferences are somewhat vague, 
he supplies sufficient evidence for a solution of this difficult 
ethnological problem. There can be no doubt that the Teda, 
or true Tibbu, probably identical with the Tedamansii, a 
_ branch of the Garamantes, placed by Ptolemy south of the 

Samamycii in Tripolitana,‘ are physically a Hamitic, nota 
Negro people, closely resembling their western Tuareg 
_ neighbors. They are a pure homogeneous race, who have 
for ages undergone no perceptible change in their rocky 

homes, and who are still distinguished by the regular 
features, long black ringletty hair, haughty bearing, and 
a expression common to so many of the Berber and 
other Hamitic peoples. Mostly of middle size, they are 


1 Cf. Kanem-bu = people of Kanem, bu being the plural per- 

X answering to the Bantu prefix ba, wa (Ba-Suto, Wa- 

, ete.), and to the be of Fiil-be = Ful Reaple or Fulahs from 

Pil. In T the root fv means “rock;” hence Tu-bu= 

“rock-dwellers,” as described by Herodotus and as explained in 

their Arab petgaetn , from reshad = rock, hill. 

_ 2 See Vater, tes, ii. p. 45 of Berlin ed. 1812, and Nach- 
'Urspra igi ie Waesrethe” Lepsius, 2udtacks. Crarwnant 

oe egervolk, us, c) am: 
y 7), Berlin. 1886. 


ginal inhabitants of the Kufara (Kufra) oasis in south 
lana were Teda, some of whom survive in a small 
outh of Jebel Nari. Since the beginning of the 18th 
been replaced elsewhere in Kufara by the 

Leshkerreh oases. 


It is hom- | 


-agile. They are also intelligent, crossin 
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finely proportioned in all their limbs, except the somewhat 
too small hands and feet, with lighter complexion than that 


Negro. ‘‘Their women are charming while still in the 
bloom of youth, unrivalled amongst their sisters of North 
Africa for their physical beauty, pliant and graceful figures” 
(Keane’s Reclus, xi. p.429). But there has been a general 
displacement of the race southwards; and, while only a 
few still linger in the northern Qatrin and Kufara dis- 
tricts, large numbers have since medieval times penetrated 
into the Kanem, Bornu, Wadai, and Dar-Fiir regions of 
central Sudan. Here they have everywhere merged with 
the natives, so that in the Dasa, Kanembu, Kanuri, Baele, 
and Zoghawa groups the Tibbu race presents all the shades 
of transition between the true Negro and the true Hamite 
that are also found to prevail between the blacks of western 
Sudan and the Tuareg Berbers, and between the Nubas and 
other eastern Sudan Negroes and the Hamitic Gallas, Somali, 
and Bejas. 

The same transitional stages are observed in the Tibbu 
forms of speech, which constitute a wide-spread linguistic 
family, whose most archaic and purest branch is the Tedaga 
of Tibesti (Nachtigal). Through the southern Dasaga the 
Tedaga merges in the more highly developed and more 
recent Kanem, Bornu (Kanuri), Ennedi (Baele), and Dar- 
Far (Zoghdwa) dialects, which, owing to the absence of 
grammatical gender and some other structural features, are 
usually classed as Negro languages. But a Negro tongue 
could not have arisen among the Hamites of the Tibesti 
uplands, and the explanation of this linguistic difficulty is 
obviously the same as that of the physical puzzle. The 
Negro aftinities of the southern members of the group have 


partly displaced Negro idioms of central Sudan. There 
remains the final difficulty that Tedaga itself has absolutely 
nothing in common with the Berber or any other Hamitic 
tongue. If therefore it is neither Hamitic nor Negro, the 
only two stock languages recognized by Lepsius in Africa 
(op. cit., passim), how is it to be placed? First of all Lep- 
sius’s hasty generalization, wholly inconsistent as it is with 
the conditions occurring in other parts of the continent, 
must be unhesitatingly rejected. Room having thus been 
found for other linguistic families, the Tedaga of Tibesti 
may be readily explained as an independent evolution from 
a primeval Tibbu-Berber germ, analogous to other linguistic 
evolutions in other isolated or inaccessible highland regions, 
such as the Caucasus, the Pyrenees, and the Anahuac table- 
land. The common germ, essentially evanescent in its 
nature, has long since perished, or can no longer be de- 
tected, and the Tibbu and Berber languages stand side by 
side as now fundamentally distinct, while the two races 
still remain physically one. The Tibbus are therefore a 
Hamitic people, who in their secluded rocky homes have 
had time to evolve an independent form of speech, which 
southwards has become largely assimilated to the Sudanese 
Negro dialects, 


Lying on the track of the great caravan route be- 
tween Fezzan and Lake Tchad, the Tibbus have always 
been a predatory race, levying blackmail on the con- 
voys passing through their territory, maintaining in- 
testribal feuds, and carrying on constant warfare with 
the surrounding Berber and Sudanese populations. 
This, combined with the severe struggle for existence 
in their inhospitable upland valleys, has rendered them 
harsh, greedy, and suspicious,—sentiments reflected 
in their hard features and stern expression. _ Till com- 
paratively recent times all were pagans, whence the 
term Kufra (Kufara), ‘‘ Land of the Unbeliever,”’ 
applied by the Arabs to the southern oases of Tripoli- 
tana. But for two or three centuries they have been 
zealous Mohammedans, and some have even lately 
been brought within the influence of the political 
Sentisiya sect (see Treo, below). They are a 
frugal race, living mostly on goat’s milk, dates, ber- 
ries, durrha, and the fruit of the dtim-palm ; never- 
theless they are of robust constitution and remarkably 

g the wilder- 
ness by a sort of instinct quite unintelligible to the 
stranger, and in all ordinary transactions they display 
surprising tact and shrewdness. The tribal organiza- 
tion embraces dardai or headmen, mcina or nobles. 
and the common folk, while the unwritten law of 
custom rules supreme over all classes. The women, 
who are orderly and industrious, are well treated, and 


. 


ri . [yipeanis, eldest daughter of Agrippa, was wife o Tiberius, 
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the polygamy allowed by the law is little practiced. 
But the vendetta is still a social institution. 

; (A. H. K.) 
TIBER. See Iraty, vol. xiii. p. 448. 

TIBERIAS, now Tapariya, a city of Palestine, 
on the western shore of the Sea of Galilee or Lake of 
Tiberias, occupies a narrow strip of plain under a hill 
in a feverish but fertile situation. Recent estimates 
splace the population at from 2000 to 3000,—about 
half the inhabitants being Jews, and many of the 
latter immigrants from Poland. The streets are in- 
describably filthy, and an Arab saying is that ‘‘ the 
king of the fleas holds his court at Tiberias.’’ The 
walls of the town and the castle on the north were in 
great part ruined by an earthquake in 1837, when half 
the population perished. The most interesting build- 
ing is a very ancient synagogue by the lake, the lower 
story of which is said to have been unaffected by the 
earthquake. Outside the town are the plastered monu- 
ments (‘‘ whited sepulchres’’) of R. Akiba and Mai- 
monides. Half an hour to the south are the famous 
hot baths mentioned by Pliny (H.N., v. 15 [71)). 
Josephus calls this place Emmaus, which has sig- 
gested an identification with Hammoth-dor (Josh. 
xxi. 32) or Hammon (1 Chron. vi. 76 [61]), names 
which perhaps point to the existence of thermal 
springs. 

Tiberias was founded by Herod Antipas apparently not 
before 26 A.D.,! and so was quite a new place at the time of 
our Lord’s ministry in Galilee. And, though it became 
the capital of Galilee, it was at first a purely Greek city, 
which accounts for its not appearing among the scenes of 
the Galilean ministry. It joined in the war of liberty, 
but yielded without resistance to Vespasian, and was re- 
stored by him to its master Agrippa, on whose death in 100 
it fell directly under Roman rule. The place came to bea 
great seat of Jews and Jewish learning: it was the resi- 
dence of R. Judah, the editor of the Mishnah; and, though 
the schools of Palestine were ultimately overshadowed by 
those of Babylonia, the school of Tiberias was still famous 
in the time of Jerome. According to Epiphanius, the first 
Christian church was built by Constantine, and from this 
time we hear of bishops of Tiberias. The Arabs took 
Tiberias in 637; it was restored to Christendom by Tan- 
ered, but yielded to Saladin in 1187 after the battle of 
Hittin. It was again in Christian hands from 1240 to 1247. 
In the middle of the 18th century it -was one of the for- 
tresses of the renowned Sheikh Zdhir, who for many years 
defied the Turkish power. 


TIBERIUS (42 8.c.-37 A.p.), emperor of Rome, 
whose full name was TrpERtus CLAupIus NERO, was 
born on the Palatine hill on 16th November, 42 8.0. 
When he became a member of the imperial family, 
the court genealogists made him out to be one of the 
ancient patrician Claudii ; but the pedigree is at some 
points difficult to trace. His father, who bore the 
same name, wasan officer of Julius Czesar, who after- 
wards proposed to confer honors on the assassins, then 
joined Mark Antony’s brother in his mad attack on 
Octavian, took refuge with Mark Antony, and re- 
turned to Rome when the general amnesty was pro- 
claimed in 38 B.c. Livia, the mother of Tiberius, was 
also of the Claudian family, out of which her father 
had passed by adoption into that of the Livii Drusi. 
Early in 38 Livia was amicably ceded to Octavian 
(the future Augustus), and three months after her 
new marriage Drusus, brother to Tiberius, was born. 
Livia had no children by Augustus, and therefore 
devoted all her remarkable gifts to the advancement 
of her sons. They were treated with high considera- 
tion by the emperor, yet Augustus held firmly to the 
hope that his throne might be filled on his death by 
one in whose veins ran the blood of the Octavii; and 
not till Tiberius was past forty did there appear an 
probability that he would ever rise to be emperor. He 
passed through the list of state offices in the usual 
princely fashion, beginning with the quzstorship at 
the age of eighteen, and attaining the consulate for 

1 See the discussion in Schiirer, Gesch. d. Jiid. Vo ii. 127 sq. 


2 Ho 
and mother of Drusus Cesar by him, and was p 
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the first time at twenty-nine. From the great eapa- 
city for civil business which he displayed as emperor 
it may be inferred that he applied himself with de- 
termination to learn the business of government: 

But from 22 to 6 B.c. and again from 4 to 10 A.D. 
by far the greater part of Tiberius’s life was spent in 
the camp. His first service was as legionary tribune 
in one of the desperate and arduous wars which led to 
peace in the Spanish peninsula through the decimation, 
or rather the extermination, of the rebellious tribes. 
In 20 B.c. Augustus sent Tiberius with an army to 
seat Tigranes of Armenia on the throne as a Roman 
vassal. As Tiberius approached the frontier of Ar- 
menia, he found its throne vacant through the assas- 
sination of the king, and Tigranes stepped into his 
place without a blow being struck. Tiberius crowned 

igranes king with his own hand. Then the Parthian 
monarch grew alarmed and surrendered *‘ the spoils 
and the standards of three Roman armies.’’ The 
senate ordered a thanksgiving such as was usually 
celebrated in honor of a great victory. The followin 
year was passed by Tiberius as governor of Transal- 
pine Gaul. In the next year (15) he was despatched 
to aid his brother Drusus in subjugating the Reeti and 
Vindelici, peoples dwelling in the mountainous region 
whence the Rhine, Rhone, and Danube take their 
rise.” Drusus attacked from the eastern side, while 
Tiberius operated from the upper waters of the Rhine, 
and by stern measures the mountaineers were reduced 
to a state of quietude, and could no longer cut com- 
munications between northern Italy and Gaul, nor 
prosecute their raids in both countries. In 12 B.c. 
Agrippa, the great general of Augustus, to whom he 
may ie almost said to have owed his throne, and who 
was its chief support, died at the age of fifty-one, 
leaving Julia, the emperor’s only child, a widow. 
Agrippina,’ daughter of Agrippa, by an earlier mar- 
riage, was wife of Tiberius, and had borne him a son, 
Drusus, afterwards father of Germanicus. Livia with 
great difficulty prevailed upon Augustus to replace 
Agrippa by Tiberius, who was compelled to exchange 
Agrippina’ for Julia, to his bitter grief. ring the 
year of mourning for Agrippa, which delayed his new 
marriage, Tiberius was occupied with a victorious 
campaign against the Pannonians, followed by sue- 
cessful expeditions in the three succeeding summers. 
For his victories in the Danube regions, the emperor 
conferred on him the distinctions which flowed from a 
military triumph in republican times (now first separ- 
ated from the actual triumph), and he enjoyed the 
‘ovation ’’ or lesser form of triumphal entry into the 
capital. On the death of Drusus in the autumn of 9 
B.C. Tiberius, whose reputation had hitherto been 
eclipsed by that of his brother, stepped into the posi- 
tion of first soldier of the empire. The army, if it 
did not warmly admire Tiberius, entertained a loyal 
confidence in a leader who, as Velleius tells us, always 
made the safety of his soldiers his first care. In the 
campaign of the year after Drusus’s death Tiberius 
traversed all Germany between the Rhine and the Elbe, 
and met with slight opposition. But it would be too 
much to believe the statement of Velleius that ‘* he 
reduced Germany almost to the position of a tributary 
province.’’ He was rewarded with the full triumph, 
the military title of ‘‘imperator,’’ and his second con- 
sulship, through the opposition of the po i Su- 
gambri had been only broken by an act of ae + ‘ 
the guilt of which should perhaps be laid at th 
of Augustus. In 7 B.c. there was another but insig- 
nificant campaign in Germany. Next year Augustus 
bestowed on his stepson the tribunician authority for 
five years. ‘Tiberius was thus in the most formal 
manner associated with the emperor in the condue 
the government on the civil side; but Taei 
iii. 56) goes too far when he says that this 
sane, t out as the heir to the throne. 
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Tiberius now suddenly begged permission to retire 
to Rhodes and devote himself to study. He seems to 
have declined absolutely at the time to state his rea- 
sons for this course, but he obstinately adhered to it, 
in spite of the tears of Livia and the lamentations of 
Augustus to the senate that his son had betrayed him. 
If we may believe Suetonius, Tiberius determined to 
commit suicide by abstention from food, and Augustus 
only gave way when this design was all but accom- 

lished. The departure from Italy was as secret as 
it could be made. Years afterwards, when Tiberius 
broke silence about his motives, he declared that he 
had retired in order to allow the young princes, Gaius 
and Lucius, sons of Julia, a free course. ‘There was 
perhaps a portion of the truth wrapped up in this 
declaration. Like Agrippa, who retired to Mytilene 
to avoid the young Marcellus, Tiberius had clearly no 
taste to become the servant of the two children whom 
Augustus had adopted in their infancy and evidently 
destined to be joint emperors after his death. But it 
may well be believed that Tiberius, unlike Agrippa, 
had no burning ambition to see himself in the place 
destined for his stepsons; and it may have been in 
his eyes one of the attractions of exile that it released 
him from the obligation to aid in carrying out the far- 
reaching designs which Livia cherished for his sake. 
But the contemporaries of Tiberius were no doubt 
right in believing that the scandal of Julia’s life did 
more than all else to render his position at Rome in- 
tolerable. His conduct to her from first to last gives 
a strong impression of his dignity and self-respect. 
When at last the emperor’s eyes were opened, and he 
inflicted severe punishment upon his daughter, her 
husband, now divorced by the emperor’s act, made 
earnest intercession for her, and did what he could to 
alleviate her suffering. At Rhodes Tiberius lived 
simply, passing his time mainly in the company of 
Greek professors, with whom he associated on pretty 
equal terms. He acquired a very considerable pro- 
ficiency in the studies of the day, among which must 
be reckoned astrology. But all his attempts at com- 
position, whether in prose or verse, were labored and 
obseure. After five years absence from Rome, he 
begged for leave to return ; but the boon was angrily 

eed. and Livia with difficulty got her son made 
nominally a legate of Augustus, so as in some degree 
to veil his disgrace. The next two years were spent 
in solitude and gloom. Then, on the intercession of 
Gaius, Augustus allowed Tiberius to come back to 
me, but on the express understanding that he was 
to hold aloof from all public functions,—an under- 
standing which he thoroughly carried ont. 
He had scarcely returned before death removed 
(2 a.p.) Lucius, the younger of the two princes, and a 
-_-yearanda half later Gaius also died. The emperor was 
thus left with only one remaining male descendant, 
Agrippa Postumus, youngest son of Julia, and still a 
boy. Four months after Gaius’s death Augustus 
adopted Agrippa and at the same time Tiberius. The 
emperor now indicated clearly his expectation that 
Tiberius would be his principal successor. The two 
essential ingredients inthe imperial authority—the 
proconsulare imperium and the tribunicia potestas— 
were conferred on Tiberius, and not on Agrippa, who 
was too young to receive them. ‘Tiberius’s career as a 

neral now 4 
than brilliant campaigns he strengthened immensely 
the Roman hold on Germany, and established the 

winter camps of the legions in the interior, away from 
the Rhine. 

_ In5 A.D. it became necessary to attack Maroboduus, 
who by combining peoples formerly hostile to each 
other had constructed a formidable power, with its 

in Bohemia, menacing the 


Roman acquisitions 
, Noricum, and Pannonia. The o 


rations 
conducted both 


from the Rhine and from the 
Tiberius being in command of the southern 
Just as the decisive engagement was about to 


gananew. Intwo or three safe rather | 
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take place, Tiberius learned that Pannonia and Dal- 
matia were aflame with insurrection in hisrear. He was 
| therefore forced to conclude peace on terms honorable 
to Maroboduus. The terror inspired in Italy by the 
Pannonian and Dalmatian rebellion under the able 
chief Bato had had no parallel since the invasion of 
the Cimbri and Teutones. The four serious campaigns; 
which the war cost displayed Tiberius at his best as a 
general. As he was about to celebrate his well-won 
triumphs, the terrible catastrophe to Varus and his 
legions turned the rejoicing into lasting sorrow, and 
produced a profound change in the Roman _ policy 
towards Germany. Although Tiberius with his 
nephew and adopted son Germanicus made in 9 and 
10 A.D. two more marches into the interior of Ger- 
many, the Romans never again attempted to bound 
their domain by the Elbe, but clung to the neighbor- 
hood of the Rhine. Tiberius was thus robbed in great 
part of the fruit of his campaigns; but nothing can 
deprive him of the credit of being a chief founder of 
the imperial system in the lands of Europe. From 
the beginning of 11, when he celebrated a magnificent 
triumph, to the time of the emperor’s death in 14 
Tiberius remained almost entirely in Italy, and held 
rather the position of joint emperor than that of ex- 
pectant heir. Agrippa Postumus had proved his in- 
capacity beyond hope, and had been banished to a 
desolate island. In all probability Tiberius was not 
present when Augustus died, although Livia spread 
reports (eagerly amplified by Velleius) of an affection- 
ate interview and a lingering farewell. 

Tiberius ascended the throne at the age of fifty-six. 
What struck his contemporaries most was his absolute im- 
penetrability. As was said ofa very different man, the poet 
Gray, “ he never spoke out.”’ All his feelings, desires, pas- 
sions, and ambitions were locked behind an impassable bar- 
rier, and had to be interpreted by the very uncertain light 
of his external acts. It is recorded of him that only once did 
he as commander take counsel with his officers concern- 
ing military operations, and that was when the destruction 
of Varus’s legions had made it imperatively necessary not 
lightly to risk the loss of a single soldier. He was an un- 
paralleled master of passive and silent dissimulation, and 
the inevitable penalty of his inscrutability was widespread 
dislike and suspicion. But behind his defences there lay 
an intellect of high power, cold, clear, and penetrating all 
disguises. Few have ever possessed such mental vision, and 
he was probably never deceived either about the weakneses 
of others or about his own. For the littleness and ser- 
vility of public life in regions below the court he enter- 
tained a strong contempt. It is a question whether he ever 
liked or was liked by a single being ; but he did his duty 
by those with whom he was connected after a thorough 
though stern and unlovable fashion. As a general he 
commanded the full confidence of his soldiers, though he 
was a severe disciplinarian; yet the men of his own 
legions greeted his accession to the throne with a mutiny. 
Tiberius proved himself capable in every department of the 
state more by virtue of industry and application than by 
genius. His mind moved so slowly and he was accustomed 
to deliberate so long that men sometimes made the mistake 
of deeming him a weakling and a waverer. He was in 
reality one of the most tenacious of men. When he had 
once formed an aim he could wait patiently for years till 
the favorable moment enabled him to achieve it, and if 
compelled to yield ground he never failed to recover it in 
theend. The key to much of his character lies in the 
observation that he had in early life set before himself a 
| certain ideal of what a Roman in high position ought to be, 
and to this ideal he rigidly and religiously adhered. He 
may in one sense be said to have acted a part throughout 
life, but that part had entered into and interpenetrated his 
whole nature. His ideal of character was pretty much that 
of the two Catos. He practiced sternness, silence, simplicity 
of life, and frugality as he deemed that they had been 
practiced by the Fabricii, the Curi, and the Fabii. That 
Tiberius’s character was stained by vice before he became 
| emperor no one who fairly weighs the records can believe. 

The persuasion entertained by many at the end of his life 
that he had been always a monster of wickedness, but had 
succeeded in concealing the fact till he became emperor, 
has slightly, but only slightly, discolored the narratives 
we possess of his earlier years. The change which came 
over him in the last years of his life seems to have been due 
toa kind of constitutional clouding of the spirits, which 
‘ 
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made him what the elder Pliny calls him, “ the gloomiest 
of mankind,” and disposed him to brood over mysteries 
and superstitions. As this gloom deepened his will grew 
weaker, his power tended to fall into the hands of unworthy 
instruments, terrors closed in around his mind, and his 
naturally clear vision was perturbed. 


The change of masters had been anticipated by the 
Roman world with apprehension, but it was smoothly 
accomplished. ‘Tiberius was already invested with the 
necessary powers, and it may even be that the senate 
was not permitted the satisfaction of giving a formal 
sanction to his accession. Agrippa Postumus was put 
to death ; but Livia may be reasonably regarded as the 
instigator of this crime. Livia indeed expected to share 
the imperial authority with her son. At first Tiberius 
allowed some recognition to the claim; but he soon 
shook himself free, and later became estranged from 
his mother and held no communication with her for 
years before her death. The history of Tiberius’s rela- | 
tions with other members of his family is hardly less 
miserable. Perhaps with any other commander than 
Germanicus the dangerous mutiny of the troops on the 
Rhine which broke out soon after Tiberius’s accession 
would have ended in a march of the discontented 
legions upon the capital. The perilous episode of 
Arminius caused the recall of Germanicus and his 
despatch to the Kast on an honorable but compara- 
tively inactive mission. The pride and passion of 
Agrippina, the granddaughter of Augustus and wife of 
Germanicus, tended to open a breach between her hus- 
band and the emperor. In his Eastern command Ger- 
manicus found himself perpetually watched and even | 
violently opposed by Piso, the governor of Syria, who 
was suspected to have received secret orders from 
Tiberius. When Germanicus died at Antioch in 19 
A.D., the populace of Rome combined with Agrippina 
in demanding vengeance upon Piso ; and the emperor 
was forced to disown him. ‘The death of Germanicus 
was followed four years later by that of Drusus. These 
two princes had been firm friends, and Livilla, the wife 
of Drusus, was sister to Germanicus. Years after- 
wards it was found that Drusus had fallen a victim to 
the treachery of his wife Livilla, who had joined her 
ambition to that of the emperor’s minister of state 
Sejanus. When Drusus died, Tiberius nominated two 
of Agrippina’s sons as his heirs. But Sejanus had 
grown strong by nursing the emperor's suspicions and 
dislike for the household of Germanicus, and the 


mother and the princes weré imprisoned on a charge of | 
crime. In his memoirs of his own life Tiberius de- 
clared that he killed Sejanus because he had discovered 
that he entertained a mad rage against the sons of 
Germanicus. But the destruction of Sejanus did not 
save Agrippina and hertwo children. The third son, 
Gaius Czesar (Caligula), lived to become emperor when 
Tiberius died in 37. 


| constructive treason. 


Throughout his reign Tiberius strove earnestly to do his 
duty to the empire at large; his guiding principle was to 
maintain with an almost superstitious reverence the con- 
stitutional forms which had been constructed by Augustus. 
Only two changes of moment were introduced. The im- 
perial guard, hitherto only seen in the city in small detach- 
ments, was by the advice of Sejanus encamped permanently 
in full force close to the walls. By this measure the 
turbulence of the populace was kept in check. The officer 
in command of the guard became at once the most impor- 
tant of the emperor’s lieutenants. The other change was 
the practically complete abolition of the old comitia. But 
the senate was treated with an almost hypocritical defer- 
ence, and a pedantically precise compliance with the old 
republican forms was observed towards the senatorial mag- 
istrates. The care expended by Tiberius on the provinces 


was unremitting. His favorite maxim was that a good 
shepherd should shear the flock and not flay it. When he 
died he left the subject peoples of the empire in a condition 
of prosperity such as they had never known before and 
never knew again. Soldiers, governors, and officials of all 
kinds were kept in wholesome dread of vengeance if they 
oppressed those beneath them or encouraged irregularity 
of any kind. Strict economy permitted light taxation and 
enabled the emperor to show generosity in periods of ex- 
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ceptional distress. Public security both in Italy and abroad 
was maintained by a strong hand, and commerce was stimu- 
lated by the improvement of communications. Jurisdic- 
tion both within and without the capital was on the whole 
exercised with steadiness and equity, and the laws of the 
empire were at many points improved. The social and 
moral reforms of Augustus were upheld and carried further. 
Such risings against the emperor’s authority as occurred 
within the Roman domain were put down with no great 
difficulty. The foreign or rather the frontier policy was a 
policy of peace, and it was pursued with considerable suc- 
cess. With few exceptions the duties of the Roman forces 
on the borders were confined to watching the peoples on 
the other side while they destroyed each other. On the 
Rhine, at least, masterly inactivity achieved tranquillity 
which lasted for a long period. 

The disrepute which attaches to the reign of Tiberius 
has come mainly from three or four sources,—from the 
lamentable story of the imperial household, from the tales 
of hideous debauchery practiced in deep retirement at 
Caprese during the last eleven years of the emperor’s life, 
from the tyranny which Sejanus was permitted to wield in 
his master’s name, and from the political prosecutions and 
executions which Tiberius encouraged, more by silent com- 
pliance than by open incitement. The stories of immo- 
rality are recorded chiefly by Suetonius, who has evidently 
used a poisoned source, possibly the memoirs of the younger 
Agrippina, the mother of Nero. Tiberius loved to shroud 
himself in mystery, and such stories are probably the result 
of unfriendly attempts to uplift the darkness. If history 
ventures to doubt the blackness of Theodora, that of Tiberius 
grows continually lighter under the investigations of eriti- 
cism. Suetonius makes the emperor’s condition to have 
been one of mania, issuing frequently in the abandonment 
of all moral restraint. But in that case the authority of 
Tiberius, which wasas firmly upheld during the years spent 
at Capre as it had been earlier, must have fallen to pieces 
and come to an end. With respect to Sejanus it is impossi- 
ble to acquit Tiberius of blame. If he was deceived in 
his favorite he must have been willing to be deceived. 
He conferred on Sejanus a position as great as had been 
held by Agrippa during the reign of Augustus, and the 
minister was actually, and all but formally, joint emperor. 
Of the administrative ability of Sejanus there can be no 
question; but the charm and secret of his power lay in the 
use he made of those apprehensions of personal danger which 
seem never to have.been absent from his master’s mind, 
The growth of “delation,” the darkest shadow that lies on 
the reign, was in part a consequence of the supremacy and 
the arts of Sejanus. Historians of Rome in ancient times 
remembered Tiberius chiefly as the sovereign under whose 
rule prosecutions for treason on slight pretexts first became 
rife, and the hateful race of informers was first allowed to 
fatten on the gains of judicial murder. Augustus had 
allowed considerable license of speech and writing against 
himself, and had made no attempt to set up a doctrine of 
But the history of the state trials of 
Tiberius’s reign shows conclusively that the straining of the 
law proceeded in the first instance from the eager flattery 
of the senate, was in the earlier days checked and controlled 
toa great extent by the emperor, and was by him ui- 
esced in after a time with a sort of contemptuous indiffer- 
ence, till he developed, under the influence of his fears, a 
readiness to shed blood. 


The principal authorities for the reign of Tiberius are Tacitus 
and Suetonius. The Annals of Tacitus were not published till 
nearly eighty years after the death of Tiberius. He rarely 
quotes an authority by name. In all probability he drew most 
largely from other historians who had preceeded him; to some 
extent he availed himself of oral tradition; and of archives and 
original records he made some, but comparatively little, use. In 
his history of Tiberius two influences were at work, in almost 
equal strength ; on the one hand he strives continually after fair- 
ness ; on the other the bias ofa man steeped in senatorial traditions 
forbids him to attain it. Tacitus is certainly not among the his- 
torians in whom our confidence grows by repeated. ling. Sue- 
tonius was a biographer rather than an historian, and the an t 
biographer was even less given to exhaustive inquiry Bh 
ancient historian ; moreover Suetonius was not gifted <) 
critical faculty, though he told the truth so far as he could see it. 
His Lives of the Twelve Cesars was written nearly at the time 
Tacitus was composing the Annals, but was published a little 
later. Velleius Paterculus is by far the oldest authori! any 
part of Tiberius’s life. He had been an officer under : 
and he eulogizes his old — enthusiastically ,—! ; 
necessary, however, to do less than justice to the ac 
ofGermanicus. To Velleius all defenders of Tiberius bave eager! 
appealed. In truth it is his silence alone which affords 
ternal aid in repelling the charges of Tacitus and Suet 
the fact that Velleius published his work in the lifetin 
master yh that silence of its value. The eulog 
which is linked with that of Tiberius must need 

the scrupulousness of the author. It is still doubt 
Dio us (whose History ended with the year 22 
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tive of the reign of Tiberius is toany great extent independent 
of Tacitus. In recent times a considerable mass of inscrip- 
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appeared in recent times on the Continent. The principles of 
the imperial administration of the provinces by Tiberius have 


tions has added to our knowledge of the administration of | been treated by Mommsen in the fifth volume of his History of 


this emperor. The chief account of Tiberius in English is that 
contained in Dean Merivale’s Iistory of the Romans under the Em- 
pire. Mr: Beesly has written an interesting defence of him in his 
Catiline, Clodius and Tiberius. The best recent history of this 

riod is Herman Schiller’s Geschichte der rimischen Kaiserzeit 


Rome, translated into English under the title of The Roman Prov- 
tnces from Augustus to Diocletian. (J. S. RB.) 


TIBESTL 


See SAHARA, vol. xxi. p. 157, and 


Gotha, 1883). Numerous monographs relating to the reign have ! TrBBus. 


Diels ore 


IBET,! Thibet, or Tiibet, an extensive and highly 
elevated region in the heart of Asia, comprising 
tablelands ranging from 10,000 to 17,600 feet above 
“ee sea-level. The Himalayan mountain ranges 
°*** and the transverse ranges of upper Yun-nan 
constitute the southern scarp, the Yun-ling Mountains 
of China the eastern scarp, and the Kuen-Lun (Kitin- 


1 The name Tibet is not, as usually alleged, unknown in the coun- 
try itself, though only found there in an attenuated form. The fol- 
lowing forms are also met with—in Chinese annals 7’u-bat (5th 
cent.) and Tie-bu-le, T’u-bo-te (11th cent.) ; in Mongo- 
lian, Tibet, Tobét; in Arabic, Tubbet; Rabbi Ben- 
jamin (1165), Thibet; J. de Plano Carpini (1247), 
Thabet; Rubruquis (1253), Mareo Polo (1298), Tebet; Ibn Batuta 
1340), Thabat; Ibn Haukal (976), Al Biruni (1020), Odorie of Por- 

enone (¢. 1328), Orazio della Penna (1730), Tibet, A Tibetan, 
arriving at Darchiendo from Lhasa, states that he comes from 
Teu-peu, meaning High or Upper Tibet,—Stod-Bod in contra- 
distinction to Smad-Bod or Lower Tibet. The former expression, 
were it supported by any ancient authority, might be regarded as 
the etymological origin of ‘ Tibet”; historical evidence, how- 
ever, seems to indicate anothersource. The state of which Lhisa 
is the capital is often called “ Deba jung” or “ land of the Debas” 
(sdepa Yongs). The title of the tepa lamais familiar. Chinese 
records say that the king of the country is called diba ; and Joh. 
Grueber informs us that the nr | is styled deva or teva, and is 
descended from an ancient race of Tangut Tatars. The Chinese 
annals of the T’ang dynasty record that Fanni Tubat, the his- 
torical founder of astate in the east of Tibet in 433, gave to his 
dominion his surname of Tubat. This was a famous family 
name proper to several Tatar dynasties which ruled in the north 
and northwest of China, and belonged to the Sien-pi race, in the 
language of which ‘ubat meant ‘a coverlet.” An appended 
legend stated that the fifth ancestor of Liluku, the founder of the 
southern Liang dynasty and family and father of Fanni, derived 
the surname of Tubat, which became that of his family, from 
the fact that he was born in acoverlet while his mother Huykshe 
was sleeping. However worthless the legend, there is complete 
egers between the name of the Tubat or Tobat Tatars and 
that of Tibet, and we may with considerable safety take the latter 
word as derived from the former, the fact being that it was and 
is still extensively used in the sense of “ great,” “chief,” among 
the Tatar tribes. Tibet, however, is not the name by which the 
modern Tibetans designate themselves and their country. Bod- 
pa, “a man of Bod,” Bod-yul, ‘‘ country of Bod,” are the expres- 
sions in current use; but what “Bod” means is uncertain. 
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teachers the people had no name for themselves or their country, 
and the present Bod comes from the Sanskrit B’é6t—an opinion 
which, though inconsistent with the evidence collected about 


red,—a 
—a 
instance of his wife Wan ch’en: 
Mongols Tibet was “ery! eal 


in contradistinction to 


identified in positive geography. We take it to be simply a 
revival of the old name of the Tangut or Hia kingdom, the 
_ Khashi or Khoshi of the Mongols (982-1227), on the northeast of 
Tibet, on the west of the Hoang-ho, whence Ho-si in Chinese his- 

y,and perhaps the origin of the name. Inthe 11th centu 

raspa made use of the term K‘aché for Mussulman; Huc an 
et have reported the use of the same expression in the cen- 
vinees with a similar acceptation. »pular etymology 
a-chen, literally 


pro 
confounded it with the words K’a-ché for 
mouth,” which is now supposed to be its meaning when 
od to Mohammedans. Kashmir isalso called K’a-ché, from 
\ at it is under Mohammedan rule, says Jaeschke; but, 
been the case only since 1605, there is great proba- 
the term is simply used as an a eee 
T. DEL, 


considerably, it merges into the Pamir table- 


Luin) ranges the northern scarp, towards Turkestan and 
Mongolia; on the west, where it narrows * 

oundaries, 
lands. Its extreme length from east to west exceeds 
1600 miles; its breadth from north to south ranges 
from 150 miles in the west to an average of 500 in 
central Tibet and a maximum of 700 in the east. The 
area of Tibet exceeds 700,000 square miles. 

Much of Tibet is wholly abandoned to wild animals, 
and much is uncultivable and occupied only by various 
wandering tribes of nomads. The centres of the set- 
tled and agricultural population lie to the south, in a 
region named Bod-yul (meaning ee the in- 
habitants, who are called Bod-pas; by the Hindus it 
is called Bhot, and by the Chinese Si-tsang. The 
greater portion of this region is governed, under the 
supremacy of China, by lamas and _gyalpos, ecclesi- 
astical and lay Bod-pas, the principal seat of govern- 
ment being at Lhasa, the chief city of Bod-yul. 
Portions are subject to Kashmir and Nepal, and to 
independent chieftains, and portions are directly sub- 
ject to China; but the Bod-pa ethnological element 
prevails more or less throughout. 

Tibet was long a terra incognita to Europeans. It 
is difficult of access on all sides, and everywhere diff- 
cult to traverse. Its great elevation causes the climate 
to be rather arctic than tropical, so that there is no 
gradual blending of the climates and physical conditions 
of India and Tibet, such as would tend to promote 
intercourse between the inhabitants of these neighbor- 
ing regions; on the contrary, there are sharp lines of 
demarcation, in a mountain barrier which is scalable 
at only a few points and in the social aspects and con- 
ditions of life on either side. No great armies have 
ever crossed Tibet to invade India; even those of 


Hodgson has maintained that before the arrival of Indian | Jenghiz, Khan took the circuitous route via Bokhara 


and Afzhanistan, not the direct route from Mongolia 
across Tibet. ‘Thus it was no easy matter 
for the early European travellers to find European 
their way into and explore Tibet. Friar travellers. 
Odorie of Pordenone is supposed to have F 
reached Lhasa circ. 1328, travelling from Cathay ; 
three centuries afterwards the Jesuit Antonio Andra: a, 
travelling from India, entered Tibet on the west, in 
the Manasarowar Lake region, and made his way 
across to Tangut and northwestern China; in 1661 
Fathers Grueber and D’ Orville travelled from Peking 
via Tangut to Lhasa, and thence through Nepal to 
India ; and during the first half of the 18th century 
various Capuchin friars ge to have passed freely 
between Delhi and Lhasa, by way either of Nepal or 
Kashmir. The first Englishman to enter Tibet was 
George Bogle, in 1774, on an embassy from Warren 
Hastings to the tashi (teshu) lama of Shigatze. In 
1811 Thomas Manning made his way from India to 
Lhasa ; he is the only Englishman who has succeeded 
in reaching the sacred city, and he had soon to leave 
it. During the 19th century Europeans have been 
systematically prevented from entering the country or 
speedily expelled if found in it. In 1844-46 the 
rench missionaries Hue and Gabet made their wa 
to Lhasa from China, but were soon deported bac 
again. In 1866 the Abbé Desgodins travelled through 
ortions of eastern Tibet and reached Chiamdo (in 
Kham), but was prevented from approaching any 
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closer to Lhasa. 


ered succeeded in exploring portions of northern 
Tibet, but was unable to penetrate southwards into 
Bodland. . 


Geographers have long been in possession of maps of 
Tibet, compiled from surveys executed early in 
the 18th century by lamas, under instructions 
from the Jesuit fathers who made a survey of 
China for the emperor Kang-he. The lamas’s maps were 
the basis of D’Anville’s Atlas, published in 1733, and were 
employed by Klaproth in constructing his map of Asia in 
1824; but they are generally very meagre, only reliable in 
the vicinity of the principal roads, and occasionally very 
misleading. They must have been compiled at best from 
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rude estimates of distance and direction, and in some parts | ny 0 
| down the Giama-Nu-chu—known to the Chinese as the 


from mere hearsay or conjecture. They are, however, sup- 
posed to have been based on astronomical determinations 
of position ; but this is improbable, for the latitudes of such 
important places as Lhdsa and Batang are 30 to 60 miles in 
error. Our knowledge of the geography of the country is 
complete only for portions of western Tibet, which are sub- 
ject to the maharajah of Kashmir, and have been regularly 
surveyed. This knowledge has been largely supplemented 
during the last twenty years by the work of natives of 
India—the so-called trans-Himalayan explorers of the 
Indian Survey, notably Pandits Nain Singh and Krishna 
(A—K)—who have been trained to carry route surveys 
through regions which they may, but Europeans may not, 
enter. 


Tibet is commonly divided into two parts called 
Great and Little Tibet, the former lying 


ita between 102° and 79° EK. long., the latter 
ivisions, between 79° and 74°. Great Tibet is | 


broadly divisible into a western region, in 

which there is a considerable preponderance of table- 
land over hill and mountain and of lake basins over 
river basins, and an eastern region, in which the re- 
verse holds good and the surface of the ground is so 
greatly corrugated that the natives call it rong-rtsub, 
“a rough country full of ravines.’’ In Little Tibet 
the Himalayas converge towards the Kuen-Lun, and 
the breadth of the plateau meridionally diminishes to 
less than a fourth of what it attains in Great Tibet. 
The entire region may be broadly divided into three 
longitudinal zones, increasing in elevation from south 
to north, viz., a southern zone, which contains the 
centres of the settled and agricultural population ; a 
middle zone, comprising the pasture lands of the Bod- 
pa nomads; anda northern zone, for the most part 
abandoned to wild animals, but partly Pemiet y by 
tribes of Turkic and Mongolian nomads. The southern 
and middle zones comprise Bodland proper and are 
divided into four provinces, viz., Nari (Ng4ri, Ari) 
on the west, between 74° and 85° E. long.; Kham, 
otherwise Do-Khim, on the east, between 92° 30’ 
and 102°; and in the centre, TsAng, adjoining Nari, 
and U or Us (otherwise Y or Wei), adjoinin Kham : 
the two central proyinces are commonly called U-tsing, 
as one. A considerable belt of the middle zone is 
known as the Hor country. The middle and north- 
ern zones embrace the greater portion of the region 
known to Bod-pas as the Ching-ting (By4n-tang, 
Ja4n-tang) or ‘‘ Northern Plain,’’ which, however, 
rotrudes southwards and abuts upon the Hima- 
ayas from 80° to 85° E. long., thus interposing a 
nomad population between the settled populations to 
the east and the west. The northern zone merges on 
the west into the Pamir tablelands. 

The tableland of Tibet attains its maximum eleva- 
Tablelana. tion, 17,600 feet above sea-level, on the 

79th meridian, in the Lingzi-tang plateau 

of the northern zone; thence there is a gradual fall 
east, west, and south, the plateau level on the 97th 
meridian being about 13,500 feet in the northern zone 
and 10,000 in the southern. Between the 82d and 
90th meridians the northern zone is known only from 
the maps of the lamas’s survey, which indicate a sur- 
face slightly corrugated with hills and containin 
numerous lakes, some of great size, but no rivers o 
importance. 
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The river basins in this zone apparently commence 
to the east of the 90th meridian and from 
|them issue the Di-chu' (Chinese Kin-sha- 
|kiang), whose headwaters unite at Di-chu Rab-dun 
in 94° 30’ E. long. ; the Chiamdo river or Lan-tsan- 
|kiang; the Hoang-ho, in about 96°, which flows 
'through the Kiaring and Orin lakes (13,500 feet 
‘above the sea and each exceeding 80 miles in cir- 
/cumference) and passes northwards out of Tibet 
‘through the Kuen-Lun; and the Ja-chu or Yalung- 
kiang, also in about 90° E. long., which flows south- 
wards through eastern Tibet. In the middle zone a 
system of lakes on the 90th meridian gives birth to 
the Nag-chu, which becomes the Sok-chu and lower 
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Lu-tse-kiang—and, trending southwards, winds round 
the eastern extremity of the Himalayas. In the 
lower zone the Indus and the Yaro-tsanpo rise on 
either side of the 82d meridian and flow in opposite 
directions parallel to the Himalayas, and then, pass- 
ing through openings in those mountains twenty de- 
grees apart in longitude, enter India on the extreme 
east and west. The Lohit Brahmaputra rises behind 
the eastern Himalayas and flows southwestwards 
into India. The Giama-Nu-chu, Chiam-do-chu, and 
Dichu flows southwards into Burma and Yun-nan, 
through closely contiguous valleys between a system 
of meridional ranges which project as spurs from the 
Tibetan plateau. West of 82° a single water-parting 
between north and south—that of the Mus-tagh and 
Karakoram, sometimes called the Turkie—separates 
Indo-Tibetan from Turko-Tibetan waters ; east of that 
meridian there are longitudinal water-partings be- 
ia the basins of the several rivers already men- 
tioned. 

The Himalayan Mountains which constitute so con- 
siderable a portion of the southern scarp 
of Tibet, consist of a succession of longi- 
tudinal chains, running in general parallel 
to each other along the glacis of the plateau. These 
chains are much higher on their southern than on 
their northern faces, and are connected in some parts 
by transverse ridges, but in other parts are broken 
and interrupted by fissures and valleys. The principal 
chain is the one of high peaks covered with perpetual 
snow which culminates in Mount Everest, 29,000 feet 
above the sea. This chain may be regarded as the 
geographical boundary between Tibet and India. In 
some parts it is the water-parting ; but at the several 
points where its continuity is broken the water-parting 
recedes to an inner chain on the plateau, and basins 
are formed between the two chains, the waters of 
which descend in rivers to the plains of India. The 

lateau is a region of plains and wide open valleys of 
Fittle depth ; the scarp is a region of mountains and 
narrow confined valleys of great depth. The narrow 
valleys of the scarp, being lower, are warmer and 
more favorably adapted for cultivation than the broad 
valleys of the plateau. 

Higher than these last are the plains of the Chang- 
tang, which are, for the most part, too high 
and cold for any but pastoral uses. 
such tracts the inhabitants call chang-tdng, 
though the word strictly signifies “the 


? 


Himalayan 
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tang an 


Northern Plain ;’’ and all tracts which contain vall 
warm enough for cultivation they call one si 

a ravine or narrow valley or cleft in a hill), i 
it the lower and warmer valleys 3 

uce crops twice in the year; the word is also» 

monly Pag lye to indicate a warm country. 
alluvial beds in the valleys are composed of 

of the surrounding rocks, laid out in hori 
posits, which in course of time have become fut 
into gigantic ravines with a succession of nar 
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races in steps on each flank. It is on the existing 


lower alluvial beds and the remnants of higher beds Tsang falls nearly on the 87th meridian. 


that cultivation is carried on, in plots which are 
usually well watered and very fertile. The sharp 
needle-peaks, which are highest of all and bare of 
soil, but covered with perpetual snow, are met with 
most frequently in tracts of rong, and the rounded 
hills coated with grass to altitudes sometimes exceed- 
ing 16,000 feet in tracts of chang-tang. The forest- 
clad mountain slopes which are occasionally met with 
occur chiefly in the rong. The general direction of 


thé hill and mountain chains is east and west, but | 
northwest and southeast in western Tibet, northeast | 


and southwest in the province of U, and north and 
south in eastern Tibet. The peaks rise in many parts 
to between 20,000 and 25,000 feet—in the Mus-tagh 
range to 28,250—above the sea-level, but rarely to 
more than 10,000, and often to not more than a few 
hundred feet above the general level of the plateaus 
from which they spring. The principal water-partings 
in some districts follow the crests of low ridges and 
gentle undulations which are of barely appreciable ele- 
vation above the surface of the ground. 
Nari, the western province of Bodland is divided 
Nari. into the sub-provinces of Ladak and Balti 
on the west, between 75° and 79° E. long., 
now a part of Kashmir; Khorsum between 79° and 
82°, conterminous with the Himalayan provinces of 
British India; and Mang-yul or Dokthol, between 82° 
and 87°, conterminous with western Nepal. The last 
two are under the government of Lhasa. Western 
Nari is bounded on the south by that portion of the 
Himalayan chain of snow-peaks which stretches in 
almost a direct line northwest from the Manasarowar 
Lake region to the Nanga Parbat peak (26,620 feet), 
at first facing the plains of the Punjab, then passing 
north of Kashmir. The provinces appertaining to 
Kashmir have already been described in the article 
Lapak AND Battt (g.v.).. The Karakoram chain, 
although its principal pass is 18,500 feet above sea- 
_ level, nowhere rises very high above the tableland. 
Tt constitutes a portion of the water-parting between 
India and Turkestan, separating the Lingzi-tang 
plateau, the highest in all Tibet, from the broad and 
open valley of Chang-chenmo; it has been traced 
| eastwards to the meridian of 82°, but no farther. 
Khorsum is mainly ching-tang, but has some up- 
Khorsum, and cultivation round the capital, Rudok, 
i and in the Gartang valley, and lowland cul- 
tivation in the rong of the great plateau (120 miles 
long by 15 to 60 broad) of Guge or Hundes, the upper 
basin of the Sutlej. In this province lie, within the 
small area of a square degree, the sources of four great 
rivers—the Indus, the Yaro-tsanpo, the Sutlej, and 
the Karnali—the sacred lakes of Manasarowar and 
Rakas Tal, 15,300 feet above the sea and each 50 miles 
in circumference, and two famous mountains, Nimo 
Namling (25,360 feet) to the south, believed by the 
_ Tibetans to be their highest mountain, and to the 
north the sacred Kailas Gangri (21,830 feet), the 
_ Kantysee of the lamas’s survey. From the Kailas 
Gangri a chain of hills stretches to the northwest, 
separating the upper basins of the Sutlej,and the In- 
dus ; to the north of that another chain, running east 
and west, culminates in the Aling Gangri peaks (24,- 
000 feet) and separates the Tecan beni from the Pan- 
gong Lake (100 miles long, from 3 to 7 broad, and 
14,000 feet in altitude), near which Rudok is situated. 
Roads pass from Ladak to Lhasa through the plains 
of Rawang and Sarthol, the gold-fields of Thok Jalung 
and Thok Deurakpe, and the Hor country. 
- Mang-yul, or Dokthol, contains the upper basins of 
_ the Yaro-tsanpo—here known as the Nari- 
» °F chu—and its principal affluents, the Cha- 
chu and the Charta-tsanpo. The province 
g-tang and its population nomadic, the 
‘Sarka Jong, being merely a good-sized vil 
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The common border of the provinces of N4ri and 
Here the Chang-tang recedes from the [#6 
Himalayas, and its southern scarp, trending northeast, 
forms the upper fringe of tracts appertaining to 
U-tsing that are capable of producing a single crop 
annually. This region constitutes the most important 
portion of the basin of the Yaro-tsanpo, for 
it contains the chief towns and monasteries 
of the settled Bod-pas. Cultivation com- 
mences on a slight scale where the river enters TsAng 
on the west. The first town of any importance is 
Junglache (13,600 feet), on the right bank, with a 
large monastery, hence goods may be taken down 
the river for some distance by boats of leather over a 
wooden framework, light enough to be carried back 
overland. HKighty-five miles lower down, also on the 
right bank, are the city of Shigatze or Digarchi (12,- 
000 feet) and the great monastery of Tashilunpo 
(Teshu-Lumbo), the residence of the ‘‘tashi lama,”’ 
one of two spiritual incarnations of equal rank, of 
which the other, the ‘*‘ dalai Jama,’’ resides at Lhasa; 
the monastery contains 3500 lamas. Between Jung- 
lache and Shigatze the river receives the Raka-tsanpo 
from the chang-tang on its left, and the Sakya-Jong- 
chu from that on its right. The latter descends from 
the Himalayan water-parting past the monastery of 
Sakya (13,900 feet), which is surrounded by cultiva- 
tion and governed by a chief lama called the ‘‘ sékya- 
g4ngma,”’ who is held in considerable reverence as an 
avatar. At Shigatze the Yaro-tsanpo receives the 
Pena-Nyang-chu from a valley to the southeast which 
contains the towns of Pena-jong and Gyangtse-jong 
(13,000 feet), and numerous monasteries and villages, 
and through which passes the main road from 
Bhutan to Shigatze travelled by Bogle in 1774. A 
little lower down it receives from the left the Shiang- 
chu, which rises in the Ninchen-thangla range and 
flows past the town of Namling (12,200 feet, 200 
houses), where sheep are employed as baggage animals. 
the country being too cold for donkeys and the roads 
too stony for yaks. Then at Shangpa (J age) it re- 
ceives from the right the Rong-chu from the famous 
Yamdok-tso or Scorpion Lake to the southeast. This 
lake is 120 miles in circumference, 13,800 feet above 
the sea, and is surrounded by villages and monasteries ; 
its scorpion claws embrace a peninsula which rises 
above 16,000 feet, is grass-grown to its summit, and 
embosoms the Damo-tso, a sacred lake, 24 miles round 
and 500 feet above the main lake, which is expected 
some day to rise and destroy all animal life by a flood. 
Here the roads from India via Bhutan and from Shi- 

atze to Lhasa converge, and after crossing the 

hamba-la (15,000 feet) strike the Yaro-tsanpo at 
Chiak-jam-chori ‘‘the iron bridge at the rocky 
bank ’’), The river in its course from Shangpa down 
to this point is unnavigable, passing over rapids be- 
tween precipitous hills; there is no road on either 
bank. <A little below the bridge it receives from the 
left the Ki-chu, the river of LuAsa (q.v.), the chief 
city of Bodland. Below the junction of the Ki-chu 
the Yaro-tsanpo continues its eastward course through 
a broad and well-peopled valley. It is crossed at 
Chetang by a ferry on the road from Lhasa to Tawang 
in Bhutan via the Yarlung-chu valley (right bank), 
which is said to be the pleasantest and most populous 
in Tibet ; fruits grow in profusion at its lower extremity 
and the hills are forest-clad. At Chetang the river is 
350 yards broad, 20 feet deep, and 11,000 feet above 
the sea, and has a sluggish current. On crossing the 
meridian of 92° 30’ KE. it passes out of the province 
of U into that of Khém and enters its eastern basin. 
After traversing the Kongbo (Khombo) 
district, it trends northeast for 100 miles— — R&Se™ 
in general parallel with the contiguous Yaro-tsanpo. 
Kongbo ranges and the distant Ninchen- 
thangla—and on reaching 94° turns abruptly to the 
south. Its course has been explored 20 miles below 


The Yaro- 
tsanpo, 
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the bend, to Gya-la-Sindong (8000 feet), but no farther. | 


The basin is bounded on the north and east by the con- 
tinuous plateaus of Lharugo, Arig, Pemba and Lho- 
jong, Pashu, Dainsi, and Nagong, and on the south 
by the inner Himalayan water-parting. Numerous | 
tributaries join the river from both sides, but little is | 
known of them. Those from Kongbo, Lharugo, and 
Arig are said to unite and join ita little abova Gya-la- 
Sindong, and one from Nagong a little below. This 
last rises near the Ata-Gang-lé, a pass over the Hima- | 
layas between the Nagong plateau and the Zayul dis- | 
trict, and is said to be on the direct road from Lhasa | 
to Zayul via Gya-la-Sindong ; it is probably joined by | 
the Kenpu river of the lamas’s survey, which rises in 
the southern scarp of the Pemba-Lhojong plateau and 
probably flows through the Potod and Pomed districts 
of Khim. The independent Lhoyul country lies to 
the south of the Nagong-chu (lit. ‘‘ black water’’). 
The region is generally of a comparatively low eleva- 
tion, is said to have much more of rong than of chang- 
ting, and probably contains much more forest and 
luxuriant vegetation than any other part of Tibet north 
of the Himalayas. 


The lower course of the Yaro-tsanpo has long been a 
matter of controversy between English and 
French geographers: the former have main- 
tained, in accordance with information from 
natives of Tibet and Assam, that it enters the Assam valley 
and is the principal source of the Brahmaputra river, of 
which the Lohit Brahmaputra river is the eastern source ; 
the latter have maintained, on the authority of Chinese 
geographers, that it flows into Burma and is the principal 
source of the Irawadi river. But now its eastern basin has 
been explored, and the Lohit Brahmaputra has been found 
to have its sources in arange bordering the Giama-Nu-chu; 
the Yaro-tsanpo must therefore necessarily pass into As- 
sam, and measurements of the discharges of the principal 
rivers entering Assam from the north conclusively identify 
it with the Dihong. That river, which receives the Lohit 
Brahmaputra a little below Sadiya (450 feet above the sea), 
has been explored upwards into the Himalayas to a point 
within 100 miles of Gya-la-Sindong ; but as yet nothing is 
known of the connecting channel, except that if must have 
a fall of about 7000 feet, or as much as the entire fall of the 
Yaro-tsanpo in its upper course of 900 miles. 


Lower 
Yaro-tsanpo. 


The Tibetan basins to the south of the Yaro-tsanpo 
which are included between the Himalayan 


er chains of water-parting and of high snow- 
basins. peaks are the Bheri, the Kali Gandak, and 


the Buria Gandak, subject to Nepal; then 
the following, which are subject to Lhasa: (1) the 
Tirsuli Gandak, on the direct road from Kathmandu 
to Dokthol via Kirong (9700 feet); (2) the Bhotia 
Kosi, through which the road from Kathmandu to 
Shigatze passes via Nilam Jong or Kuti (13,900 feet) 
into (3) the Arun-Barun basin, 120 miles by 30, which 
embraces the Dingri Maidan and Shikar Jong plateaus 
and the great Chomto Dong Lake (14,700 feet); this 
same road, after passing Sikkim and western Bhutan, 
where the chain of high snow-peaks, including Kan- 
chinjinga (27,815 feet), is the water-parting, traverses 
(4) the Lhobra, (5) the Cha-yul, and (6) the Mon-yul 
basins, which are also crossed by the road between 
Chetang and Tawang. Last of the 93d meridian the 
height of the peaks of the outer Himalayan chain falls 
to about 15,000 feet; the inner line of water-parting 
recedes northwards, and with it the boundary of Lhasa 
rule. The included basins are oceupied by independent 
semi-savage tribes,—Miris, Abors, Mishmis, ete., but 
about the 97th meridian Lhasa rule again asserts itself. 
The mountains again rise to a great height in the 
Nechin-Gangra range, the easternmost Himalaya, 
which terminates about the 98th meridian in spurs 
thrown off to the north and south, parting the waters 
of the Lohit Brahmaputra and the Giama-Nu-chu. 


TIBET. 


The southern spur bends westwards in horse-shoe 
fashion round the Zayul basin, and then merges into 
the pom which separates upper Assam and eastern 
Bengal from Burma. Lhasa rule extends over Zayul, 
and for a short distance down the valley of the Giama- 
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Nu-chu, embracing some tracts which lie outside the 
geographical limits of Tibet, as lower Zayul, where the 
elevation falls below 4000 feet and the climate is so 
warm that criminals are sent there from Lhasa as a 
punishment. 

The Giama-Nu-chu is called by the Chinese the Lu-kiang 
or Lu-tse-kiang. Its course is known down to 
about 27° 30’ N., lat., a few marches below Bon- bt Sn a 
ga, on the left bank, where the Abbé Desgodins gat 
established a mission station temporarily ; but nothing cer- 
tain is known of its lower course. It is generally believed 
to be identical with the Salwin river, which the Chinese 
also call the Lu-kiang; but the similarity of name is not 
conclusive of identity, for the Lu country covers a large 


| area, and its name may be given to a second river rising 


among the Ly-su and Lu-tse tribes to the south. Nothing 


| certain is known of the Salwin aboye 25° N. lat.; where it 


is crossed on the road from Tali-fu to Bamo, it is almost 
certainly of too small a volume to have its sources farther 
off than, say, 250 miles in the southern Tibetan searp, and 
not far away in the heart of Tibet. There is a considerable 
probability that the Giama-Nu-chu is the source of the Ira- 
wadi, and thus that Chinese geographers have been right in 
assigning a Tibetan origin to that river, though wrong in 
identifying it with the Yaro-tsanpo. 

The Dayul plateau, with the lofty mountains of Ko- 
karpo to the north near Dayul (11,450 feet) 
and Dokela to the south near Bonga, lies 
between the Giama-Nu-chu and the Chi- 
amdo or Lan-tsan-kiang ; the latter river is believed to 
become the Mekong of Cambodia. The Ou-kio river 
of the Abbé Desgodins rises in an important valley 
between the Giama-Nu and Chiamdo rivers and, flowing 
past Dayul, joins the former above Bonga. Next comes 
the Makham plateau, between the Chiamdo and the 
Di-chu, of which the chief town (11,900 feet) is called 
Gartok by Tibetans and Kiangka by Chinese. East of 
the Di-chu or Kin-sha-kiang lie the plateaus of Batang, 
Litang, and Darchendo, which, though geographically 
and ethnologically Tibetan, are directly under China. 
The last two are separated by the Ja-chu, which is 
known as the Yalung in its southerly course to join the 
Kin-sha ; the united streams flow eastwards through 
China as the Yang-tse-kiang or Blue river. 

The western Hor country lies to the north, on the 
direct route between Ladak and Lhasa ; it 


Eastern 
plateaus. 


is a region of extensive grassy plains and ra 
numerous lakes, some of great size, and 0¢- —_ountry. 


casional hill ranges, which, though often 
snow-covered, are of no great elevation above the 
tableland. It is inhabited by nomads—Ch4ng-pas of 
local origin and Khém-pas from the east—and oeca- 
sional communities of gold-diggers and of traders in 
salt and borax, which are plentifully found on the 
margins of the lakes. Thok Daurakpa (15,300 feet), 
the centre of a large gold-field, is the chief settlement. 
Within a remarkable basin, surrounded by high hills 
and enclosing the great Dangra- Yum Lake and a cluster 
of small but well-built villages, Ombo, are lands which 
roduce a profusion of barley at an altitude of 15,200 
eet,—a unique instance of cultivation at so great a 
height, no other cultivation occurring within 300 miles 
on either side. The Tengri-nuror Nam-cho, 150 miles 
in circumference and 15,350 feet above the sea, lies 
to the bern ee of Lh4sa; and beyond it there is said 
to bea still larger lake, the Chargut-cho, and numerous 
smaller lakes, to one or more of which the sourees of 
the Giama-Nu-chu may perhaps be traced, though as 
a rule the lakes in this region have no outlet, The 
Ninchen-thangla range lies between the Tengri-nur 
and Lhasa ; it is considered by some writers to rival 
the Himalayas, but is probably not more than 300 
} ios long nor anywhere higher than 24,000 feet above 
the sea. L 
The Chang-tang attains its greatest width (over 500 
miles) on the meridian of 85°; north of 
Lhasa it contracts to 400 miles, and is prob- 
ably narrowest (140 miles) on the i 
of 97°. It is covered to a very considerable _ 
extent, probably svorywheer Daal 16,000 fe 
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succulent grass, which forms from May to August the | 
softest of green carpets and furnishes an abundance of ' | 
green pasture. Willow and tamarisk are occasionally 
met with on the margins of the lakes; but as a rule 
there is little wood or scrub of any kind, and cultivation 
only in very exceptional localities, such as Ombo. | 
Myriads of wild animals—chiefly the yak and the ante- 
lope, but also the ass and the camel—roam over the 
entire region, but mostly congregate in the uninhabited 
northern een ; their argols furnish a plentiful sup- 
ply of fuel, without which it would be impossible for 
travellers to cross the country, as there are stretches of | 
hundreds of miles in which no other fuel is procurable. 
As the Ching-ting narrows to the east, its surface be- 
comes corrugated with chains of low hills. Here too 
there is more marsh land than on the west: the Odon- 
tala plateau at the sourées of the Hoang-ho river is 
described by Prejevalsky as one vast bog in summer, | 
during the prevalence of the southwest monsoon from 
the Indian Ocean. The openings between the merid- 
ional hill ranges to the south permit the rain clouds to 
pass up to much higher latitudes before discharging 
their moisture than on the west, where they are faced 
by the great longitudinal ranges of the Himalayas. 
The Kuen-Lun has been identified, geologically, by 
Stoliezka, as far west as the Victoria Lake 


De ton on the great Pamir, in 74° E. long. ; it has 
range. been surveyed between 77° and 82°, where 


it rises to more than 22,000 feet, and towers 
above the plains of eastern Turkestan. To the east it 
is known for some distance as the Toguz-Davan (Eleven 
_ Passes) range ; Prejevalsky siete a prominent peak 
(Jingri, 20,000 feet) on the 90th meridian, east of 
which successive portions are known as the Angirtak- 
shia, Shuga, Namohon, Burkhan Budha, and Dzun- 
mo-Lun ranges. The rivers flowing north through 
penne: in the Kuen-Lun are generally small, with 
the exception of the Hoang-ho. East of the 85th 
meridian the Kuen-Lun constitutes the chord of an are 
formed by the Altin Tagh, Nan-shan, and Koko-nur 
ranges, which project northwards and border the plains 
_ of the Lob-nur region and the Chinese province of 
Kansuh ; several hill ranges and some great plateaus 
—notably those of Chaidam or Tsaidam—are comprised 
between the are and the chord, and the region gener- 
ally is closely allied to Tibet in its physical aspects. 
Occasional peaks rise to considerable altitudes and are 
covered with perpetual snow; the plateaus form a 
succession of steps ascending from the plains of Gobi 
to the Tibetan plateau. 


Darchiendo, called Ta-chien-lu by the Chinese, on the 
extreme eastern boundary of Tibet, is the prin- 
Commercial cipal emporium of the trade between that 


road from country and China. Thence two important 
— roads lead to Lhdsa, one called the Jing-l4m 


or “ official road ” (935 miles long), the other 
the Chang-lam or “ northern road ” (890 miles). 
_ The former, which is the more direct, is the post road and 
that by which officials travel between Lhdsa and Peking; 
but it crosses much rugged and difficult country. The 
_ other is preferred by traders, as being less difficult and less 
harassed by officials, and mostly passing over plains with 
an abundance of pasture for their baggage animals. The 
former has long been known from the published travels of 
Huc and Gabet and the embassies from Nepal to China, and 
its eastern section, from Batang to Darchiendo, has been 
traversed by several Europeans of late years. The latter 
ies in regions in eastern Tibet into which no European has 
t penetrated, but which were recently crossed by Pandit 
ishna from north to south; they belong to the province 
of Kham, which appears to be split up into a number of 
each governed by its own gyalpo or chieftain, 
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in some instances is subject to Lhasa, in others to 
ina, but not unfrequently is independent of both. Dar- 
ndo itself lies in the Minia (Miniak) district, from 

h the Chang-lim passes through a succession of petty 
ts, Tau, Dango, Dau, and Rongbacha or Horko, 
irting Niarong (Gyarung?). The inhabitants of this last 
said to have conquered the neighboring districts and to 
even braved the Chinese, but at last to have been 

ver to Lhasa by bribery. Rongbacha lies in the 
he Ja-chu and contains the large town and mon- 
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astery of Kanzego (2500 houses; 2000 lamas; 10,200 feet 
above the sea). Beyond it lies the valley of the Di-chu, 
the district of Dar-ge (De-gue), said to be one of the richest 
and most populous in all Tibet, containing towns in which 
the best jewelry, saddlery, guns, and swords are manu- 
The Chang-lam passes through Dar-ge up to 
Kegudo (11,800 feet), where it meets roads over the Chaing- 
tang from Chaidam on the north and the Koko-nur district 
in the northeast. Very little is known of the country be- 
tween the Chang-lém and the frontiers of China; it is 
called Sifan or “the country of the western barbarians” by 
the Chinese ; to the north are the districts of Chiamogolok 
and Banakhasum, inhabited by marauding tribes, and 
lower down are the Amdo and Thochu districts, on the 
borders of tracts occupied by the Manchu tribes of Sze- 
chuen (China). From Kegudo the Chaing-lim trends west- 
wards over the eastern Hor country, all chang-taing, for 300 
miles. The route has not yet been explored, but probably 
passes through the pasture lands of the Sok-pas; on reach- 
ing Lake Chomora it turns southwards, then passes the 
monastery of Shiabden (14,930 feet), a notable resting- 
place for caravans, crosses the lower scarp of the Chaéng- 
tang by the Lani pass (15,750 feet), and finally descends 
into the Lhasa plateau. 

The Jung-lam or official road from Darchiendo passes 
through Litang (13,400 feet ; 2500 houses) and 


Batang (8150 feet; 2000 houses) to Gartok or aa 
Kiangka, crossing en route the Yalung and Kin- casted bins: 


sha rivers; thence it proceeds up the valley of 
the Chiamdochu or Lan-tsan-kiang, and has been traversed 
by the Abbé Desgodins via Dayag (his Tehraya) to Chiamdo 
(his Techamouto). He says, “To get an idea of the configu- 
ration of the ground let any one take a sheet of parchment, 
crumple it in his hands into many creases, and then spread 
it out on a table, and he will obtain a map in relief, 
furrowed with depressions and steep slopes and presenting 
very little flat surface.’ Chiamdo is the chief town of the 
province of Kham, and, being considered a point of great 
strategic importance, is strongly garrisoned; it has a large 
monastery, containing 3000 lamas. It is situated at the 
junction of two rivers, which are frozen in winter; but in 
summer the valleys are highly cultivated. Thence the 
Jung-lam proceeds southwest to the bridge of Shang-ye- 
Jam (Kia-yu-kiao) over the Giama-Nu-chu—here called 
the Sok river—and then ascends to Lhojong (13,140 feet)— 
the Lourondson of the lamas’s survey—where it is joined by 
the road from Gartok via Zayul and Nagong. It then 
trends westwards over the plateaus already mentioned as 
bordering the eastern basin of the Yaro-tsanpo, passes occa- 
sional small villages, monasteries, and lakes, crosses two 
lofty passes—the Nub-Gang-l4 (17,940 feet) and the Tola-l4 
(17,350 feet)—descends to the little town of Giamda (10,900 
feet) in Kongbo, and, passing out of Khim into U, enters 
the Lhasa plateau. From the capital it is continued over 
a distance of about 900 miles to the western limits of 
Khorsum, crossing the Yaro-tsanpo at the Chiak-jam-chori 
bridge and recrossing at Junglache, midway passing 
through Shigatze; it then traverses a great breadth of 
chdng-téng and crosses the meridional water-parting at 
the Muriam-lé (15,500 feet). There are twenty-five staging 
places called tarjums, from 20 to 70 miles apart, between 
Lhasa and Rudox, with accommodation—sometimes houses, 
but more generally tents—for about 200 men; they are 
under the charge of a jalno, who is bound to provide yaks 
and other beasts of burden and horses for carrying the 
mails, impressing them from the nomads encamped near 
the tarjums. The road is generally well defined; loose 
stones are cleared away in the narrow defiles, and piles of 
stones, surmounted by flags on sticks, are erected at places 
on the open stretches of tableland where the track is liable 
to be lost. . ' 

The climate of Tibet differs greatly in different parts and 
at different seasons of the year. In western 
Tibet the frost is permanent from October to Climate. 
April, and the lakes and rivers down to 8000 
feet are frozen every winter; at 15,000 feet the thermome- 
ter falls below the freezing-point every night; and at 
20,000 feet there is probably perpetual frost in the shade, 
The mean monthly temperature and ranges of temperature, © 
embracing from six to ten years’ observations at the mete- 
orological observatory at Leh (in 34° 10’ N. lat., height 
11,540 feet), are as follows in degrees Fahrenheit: 


Oct. |41.3° 80,5° 
2°126.7° 


July |61.19)31.2° 
Aug |59.6°,31.39°,| Nov 
Sept 52.89 31.4°|| Dee 
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At Lhasa (in 29° 39’ N. lat., height 11,800 feet) the mean | modities. Silver and gold are the most important articles 
temperatures observed by the pandits were 36° in February | of export; then follow salt, wool, woollen manufactures, 
and March and 61° in June and July. Southern Tibet is | furs, drugs, and musk. By the Nepal and Ladak routes 
described as being delightful in summer,—the land covered | Tibet exports large quantities of yaks’ tails, borax, gold, 
with vegetation, streams flowing in every valley, and all/}silver, and ponies. In 1882-83 the total exports to India 
nature bright, sparkling, and fresh. But in winter snow | amounted to £58,322 [$285,444.92] (Punjab £17,710 [$86,170.- 
and frost reign supreme; all vegetation is dried up; the | 60], North-West Provinces and Oudh £40,612 [$197,374.32}). 
lakes and rivers are frozen; the roads and footpaths are | The imports into Tibet reached £24,197 ($117,597.42) (£1530 
paved with ice; and cold cutting winds sweep across the | [$7435.80] from Punjab, £22,667 [$110,161.62] from North- 
surface of the land. In northern Tibet Prejevalsky found | West Provinces and Oudh). The principal exports were 
“a terrible climate” in summer at 14,000 feet; in the | borax (£17,222 [$83,698.92]), salt (£13,978 [$67,933.08]), wool 
second half of May wintry snowstorms were not unfrequent | and woollen goods (£4936 [$23,988.96]). The imports in- 
and the frost by night reached —9° Fahr., and in June and | cluded grain (£13,587 [$66,032.82]), cotton goods (£2875 
July there were frosts (23° Fahr.) every clear night. In | [$13,972.50]), and sugar (£2395 [$11,639.70]). In 1883-84 
the winter the cold is intense ; Hue and Gabet, crossing the | the export of borax had increased by 12,329 maunds (about 
Di-chu river in 1846, found a great herd of yaks entombed | 453 tons), that of wool and woollen goods by 2244 maunds 
in ice, the river having frozen whilst they were swimming | (82 tons), while the exports of salt had decreased by 572 


across. (J. T. W.) maunds (21 tons), The whole of the increase in borax is 
in the trade with Kumaun, and in weight it is almost 
InpusTRY, TRADE, AND GOVERNMENT. double the increase in the export of rice from that district, 


The industrial arts are at a somewhat low ebb, though | for which it is bartered in Tibet, the usual rate of exchange 
in metal-founding the natives display a certain | being two of borax to one of rice. The total excess of the 
Industry. amount of ability and taste. Their statues | Value of exports over imports amounted to nearly two lakhs 
and small bells are, however, only copies of | of rupees. In 1885-86 the value of the wool and woollen 
Indian models. They use the iron from their mines, which | Stufls exported rose from £4300 [$20,898] to £8500 [$42,768]. 
is very good, for making excellent blades for sabres and | These figures, however, convey no adequate idea of the 
other weapons. They are very fond of precious stones, but | British trade with Tibet, as a large quantity of goods passes 
do not know how to work them. Their chief industries are | through Nepal. Russian woollen cloths, coarse and loose, 
connected with wool, the great and inexhaustible staple of | of Scarlet, green, blue, and violet color, as well as hearth- 
the country. Weaving is generally the work of women. | Ugs, thickly woven and of a flowered pattern, come through 
The cloth usually employed for summer garments is the | Yarkand and are conveyed all over the country. 
lwa-wa, which is dyed with madder or indigo, and sold in| ‘Since 1720 Tibet has been a dependeney of China, and as 
pieces eight or ten inches in width and about twelve yards | Such is under the Chinese viceroy of Sze-chuen, Go 
in length. Another sort of cloth largely sold is the chro or | Chinese authority is represented by two im- cen, 
p’rug, of a better quality of wool, finer and thicker, which | Perial delegates, one of whom is the assistant : 
is often manufactured in Db Us (U), whence it issometimes | Of the other. They direct exclusively the foreign and 
called Db Us p’rug; it is generally dyed dark red. Terma Military administration of the country, leaving the civil 
is a superior kind of thin woollen cloth, a flannel-like fabric, | 224 religious government in the hands of the Tibetans. 
dyed dark red, of which there are two sorts,—le-t’er, made | They are appointed for terms of three years. Subordinate 
of shawl wool, and bal-t’er of common wool. Sag-lad is for to these are two daluhi or great officers and two paymasters, 
fine cloth made of fine shawl wool (Je-na) ; and snam-bu is a | Tesiding, one of each grade, at Lhasa and at Bzhikartse 
woollen cloth very coarse and loosely woven, the common | (Shigatze or Digarchi). Next in rank are three com- 
sort of which is not dyed. manders, residing at Lhasa, Digarchi, and Dingri near the 
Every Tibetan is more or less a trader, Officers for the | Nepal frontier. Below these are three tingpuns, non-com~ 
superintendence of trade, called garpons, are ap- ™Missioned officers, who complete the staff of military Chinese 
Trade. pointed by the king, the ministers, and the | Officers in the country. The usual number of Chinese 
great lamaserais. The import and export traffic troops, all Manchu-Tatars, in Tibet does not exeeed 4500 
is carried on by caravans, which, according to the route and | men (2000 at Lhasa, 1000 at Digarchi, 1000 at Giangchi, 500 
its difficulty employ yaks or sheep. The two great markets | @t Dingri). In matters of civil government the supreme 
are Shigatze (or Digarchi) and Lhasa, where the caravans | authority belongs to the dalai lama, the rgyal-ba rin-po-t, 
arrive in Decemberand January from China and Mongolia, Tesiding in the famous temple-palace of Potala (see Liasa, 
Khém and Sze-chuen, Bhutan, Sikkim, and Nepal, Kash- | Vol. xiv. p. 496). But he is consulted only in cases of 
mir and Ladak. Of the four principal trade routes the | ¢mergency, when his decision is never questioned. His 
two which start from Darchiendo have been mentioned | POWers are transmitted toaspecial officer for life, nominated 
above (p. 363). The third route, 915 miles in length, start- by the Chinese Government, who is known by several titles, 
ing from Si-ning in Kan-su (China), runs along the Koko- | Such as de-sri or the Mongol nomokhan, “king of the law” ; 
nur to Jun, thence to Di-chu Rab-dun, crosses the homa or he is the rgyal-po or “king” as well as the prime minister 
lower Dangla, and proceeds via Giaro and Lake Chomora Of the dalai lama, and the regent when the latter is a minor. 
to Lhasa; this route, which is forbidden to the Chinese, is He is selected from among the four head lamas of the Chomo- 
less frequented than the others because of the numerous | ing, Konduling, Tangialing, and Chajoling divisions near 
bands of robbers infesting the country towards Si-ning. Lhasa, so-called from their chief mont, 
Much more important is the route which comes from the | gomba). Each of the four must be, like the d ama, an 
west, with Leh as its starting point; it runs via Gartok, 2Vatar, i.¢., when removed by death he must reappear in the 
Lake Manasarowar, Muriam pass, Tadom, and Shigatze to flesh as a child, and be raised to that position, Of equal 
Lhasa. Like the other caravans, the yearly one which | Tank with the nomokhan is the deba lama of dGa-ldan, the 
follows this route stops several times on the way for local | great monastery near Lhdsa; he, however, is not an ava- 
fairs ; the districts passed through are compelled to farnish tarian lama; his appointment has to be confirmed by the 
it with 300 yaks for carrying goods and to provide food Chineseemperor. Next to him is the lama guru or chaplain 
for the travellers. The centres for Tibetan trade on the of the dalai lama, the director of his conscience; he may 
borders are—for Mongolia and north China, Si-ning; for be an avatar, but his nomination is also in the hands of the 
Sze-chuen, Darchiendo; and in Assam, Davangiri and Chinese emperor, and this furnishes an interesting clew to 
Udalguri, where there is a great fair twice a year in con- the extent of the imperial power over the church of Tibet. 
nection with the Tawang route. Darjiling is the central The nomokhan rules with the help of five ministers; 
mart for the Chumbi valley trade,! Patna for that passing» of these—laymen—are for the financial, judicial, reyenu 
through Nepal, and Leh and Kashmir in the west. From 2nd home departments, and a fifth, a lama, for ecelesiastica 
China come silks of all varieties (Buddhist prejudice not @ffairs. The four provinces of Mngari-Khorsum 
permitting the Tibetans to rear silk-worms and kill them), | Tsang (Ts4ng), and Khams (Khd4m) are ruled ea 
_carpets, and hardware; from Mongolia leather, saddlery, | ka-blon or governor, with a proper staff of minor a 
sheep, and horses ; from Kham perfume; from Sze-chuen | under the authority of the nomokhan. Besides the 
brick tea (some six millions of pounds annually; tea in are several minor kings or rgyal-pos outside of # 
leaf is not in use in Tibet); from Tawang, Bhutan, and Provinces; but within these provinces there are fo 
Sikkim rice and tobacco; from Nepal broadcloth, silk, ¢ipalities which are under the direct government 
indigo, coral, pearls, sugar, spices, and Indian manufact- Chinese imperial delegates. These are (1) 
ures; from Ladak and Kashmir saffron and Indian com- 2nd (2) Kiamdo or Chiamdo, both on the east; (3) 
Sis-lhun-po or Tashilunpo, where resides the pan-éer 
1 This is still in a disturbed state, the pass being closed by the | po-té lama, who yields to none but the dalai lam 


Tibetans in consequence (1) of the important priclerin ns I beet igious importance, and, though an avatar, re 
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intends several minor principalities scattered over the 


country. Every five years Lhasa, Chiamdo, and Tashilunpo | 


send envoys with presents to the emperor. In the east of 
the country is the principality of Darge or Degue, in the 
upper course of the Yalung-kiang, ruled by a king who 


recognizes the suzerainty of China, and at the same time | 
since 1863 has managed to keep on good terms with the 


king of Lhasa, to whom he has promised submission. 


On | 


the lower course of the same river are the Chentui or Gya- | 


rung tribes, who from the conquest of Tibet were subject 
to China, but since 1864 have been transferred by the 
Chinese Government to the rule of the king of Lhasa, who 
is now represented among them by a Tibetan resident, 
South of the Chentui is the principality of Dar-rtse-mdo or 
Darchiendo, the Ta-chien-lu (Tatsienlu) of the Chinese, 
the rGyala of the Tibetans, where the government, under 
the supervision of Chinese officers, is entrusted to a native 
king, called Ming-chang-se by the Chinese and rGyala 
rgyal-po or king of rGyala by the Tibetans. 


ETHNOLOGY. 


The Tibetans, in a legend of the Tandjur, pretend to be 

J the descendants of an ape, sent to the snowy 
ars kingdom (i.e. Tibet) by Chenresig (Spyan-ras- 
wee gzigs = Avalokitéshvara), and of a Tibetan 
srinmo (a female demon or rakshasi). They had six children, 
whom, as soon as they were weaned, they abandoned in a 
forest of fruit trees. Coming back after a few years, the 
father found to his great surprise that their number had 
increased to 500. But, as they were starving, he had re- 
course to his patron Chenresig, who declared that he would 
be the guardian of the race. So he went to Mount Tise (or 
Kaila the Su-Meru), and threw down a great quantity of 
the five kinds of grain, with which the famished apes long 
fed themselves. As the consequence of eating this grain 
the monkeys’ tails and the hair on their bodies grew 
shorter and shorter, until they finally disappeared. The 
monkeys began to speak and became men, and clothed 
themselves with leaves. The interest of this legend, when 
stripped of its Buddhistic adornments, lies in the fact that 
belief in a monkey ancestor seems to have been common to 
various branches of the race. The Tang-chang and Peh- 
lang tribes boasted also of being descended from a monkey ; 
they were the two great divisions of the Tang-hiang or 
Tangut, offsets of the same Sien-pi stock as that of the con- 
uerors of Tibet under Fanni Tubat (see note, p. 359 above). 
he inhabitants of Tibet belong to the Mongoloid races. 
Besides the Tibetans so called, occupying the greater part 
of the country, especially in the south from west to east, 
there are Turkic tribes called Hor in the northwest, Mongol 
tribes called Sog (Sok) in the northeast, and several ill- 
defined tribes on the borders of China, who differ from the 
others. The Tibetan race is not thoroughly homogeneous, 
as may be seen from the various accounts of travellers, On 
the west they are described as being short, with an average 
stature of 5 feet 2 inches, according to the measurements 
of General Alexander Cunningham; in central Tibet and 
the east they are of middle stature, rather tall than short,— 
a difference resulting apparently from their intermingling 
with the surrounding races. As general characteristics, 
they are strong, slender in limb, with black eyes slightly 
oblique, large mouth, brown hair, no beard, a clear 
ruddy brownish complexion with an intelligent expres- 
sion. They are a people of good natural gifts, mild in 
temper, true to their word, kind and simple, fond of 
music, dancing, and singing, but thoroughly imbued with 
superstition and lacking enterprise. Exception is made 
of the people of the eastern borders, who are described 
as being cheats and cowards. The most highly gifted are 
_ the inhabitants of Amdo, the region beyond Khim having 
-Koko-nur on the north and China on the east. Taller than 
the Tibetans of the west, they are famed for their quick 
intelligence and open disposition ; a large proportion of the 
readers and chief lamas of the great schools and the higher 
officials belong to this race. The nomad tribes of the north- 
east are known by the Chinese common appellative of Sifan 
“western aliens’). They include Mongol, Tibetan, and 
her tribes. In the east, near the borders of China, are 
numerous tribes called Gyarung or Chentui; their lan- 
uage has been studied by Hodgson, who has pointed out 
remarkable similarity of structure to that of the Tagals 

in the Philippines. To the south of these are the Laka or 
lo (mainly in Sze-chuen), Liso, and Moso; the last-named 

e advanced to some extent into Indo-China. The Laka 

lo are remarkable for their European white features. 
guage, along with that of the Liso and Moso, etc., 
group cognate to the Burmese. Not so far east are 
or Kunung, Melam, Arru, Pagny or Djion, Telu, 
opu, all ing a dialect of Tibetan, mixed with 
,for which the name of Melam is appropriate. 
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Savages are found, says the pandit explorer A—K, in some 
of the valleys of the range north of Saithang (i.e., the Altin- 


| tagh north of the Syrten plain). They have athick and dark 


skin, are well built and apparently well fed. They are clad 
in skins, and live in caves and dens or under the shelter of 
overhanging rocks. Being ignorant of the use of arms in 
the chase, they lie in wait for their prey near springs of 
water or salt flats. They are remarkable for their fleetness 
of foot ; even a horseman finds difficulty in overtaking them. 
Whenever they see a civilized man they run off in great 
alarm. They are said to know how to kindle a fire by 
means of a flint; and they flay the animals they kill with 
sharp-edged stones. This is not the only survival of the 
Stone Age, for in the case of some religious rites the lamas 
are shaved with a “lightning stone.’ The country is 
thinly peopled and large tracts in the upper plateaus and 
Mngari-Khorsum are quite uninhabited. In the province 
of Khdm the population is very irregularly distributed, and 
the nomad character of the tribes occupying a great part 
of the upper country makes any estimate doubtful. The 
central provinces of DbUs and gTsang are the most densely 
peopled, and A—K puts the population of Lhasa at 25,197 
(7540 being lamas). The totals lately given by Chinese 
authorities (4,000,000) and by the Russian staff-officers 
(6,000,000) are probably nearer the truth than the 11,000,000 
and 33,000,000 of former authorities. The Tibetans are a 
very social people, and all possible circumstances, especially 
marriages and births, are made occasions for feasting and 
enjoyment. The burial customs are peculiar, First the 
hair is plucked out from the top of the head, in order to 
facilitate transmigration. The corpse is not disposed of 
everywhere or always in the same way (lack of fuel some- 
times preventing cremation), and the lamas decide whether 
it is to be put away by interment, by throwing into the 
river, by burning, or by exposure to beasts and birds of 
prey.. The last-named mode (regarded as very honorable) 
has almost disappeared in the west, but is still practiced in 
the central and eastern provinces; the body is cut in pieces 
and the bones broken into fragments by professional corpse 
butchers, and, when all the flesh has been devoured at the 
selected spot, called déir krod, to which the body had been 
previously carried, it is not unusual to throw the remaining 
fragments of the broken bones into the river; sometimes 
the phalanges of the fingers are preserved to be used in 
bead-rolls. The lamas are generally inhumed in a sitting 
posture, the knees being brought up to the chin and corded 
together as tightly as possible. In the case of the gyalpos 
or kahlons the body is burned in a metal vessel, the ashes 
being afterwards carefully collected to be made into an 
image of the deceased. Polyandry has been practiced from 
the earliest times, and has been carried by the spread of the 
race into more genial countries, such as Bhutan. The joint 
husbands are usually, but not always, brothers, The 
arrangement seems to work smoothly, and women enjoy 
general consideration, according to all travellers who have 
spoken of the subject. The wedding ceremony takes place 
at the house of the bride’s parents, after adequate presents 
have been offered by the elder brother, husband or bride- 
groom, and without the assistance of any priest. It con- 
sists chiefly in the engagement of the intending spouses 
and the placing of a piece of butter by the bride’s parent on 
the head of the bridegroom and by his parent on that of the 
bride. Unless otherwise stated by the mother in each case, 
the elder husband is the putative father of the children, 
and the others are uncles. Polyandry has resulted in the 
assignment to the wife of a paramount position, which in 
the northeast and east of the country has grown among 
certain tribes into a real sovereignty, of which we hear 
from the beginnings of Chinese history, and which has left 
certain survivals among the Lolo and Moso tribes of the 
present day as well as in the late Burmese court. 

There are two religions in Tibet—Buddhism, in the shape 
of LAMAISM (q.v.), and an earlier creed, gener- 


ally called the Bon religion, of which not much Religion. 
isknown. The latter, a creed evolved from ; / 
Shamanism, does not seem, from what is said in Buddhist 


books, to have received any regular form either in doctrine 
or otherwise until the introduction of Buddhism, which in- 
cited the Bonpo to seek in a better organization the means 
of holding their own. They borrowed much from the Bud- 
dhists, as the latter did from them,—many deities supposed 
to be Buddhist because of their Buddhist names being 
simply Bon gods. At the present day the two religions exist 
peaceably side by side, and the Bon creed has numerous 
adherents and rich convents in the central provinces of 
DbUs and gTsang, but few in the western and eastern 
provinces. The Bonpo are sometimes called 
the “Sect of the Black,” as distinguished from 

the “ Red” or Old and “ Yellow” or Reformed 

Lamaists, both appellations being derived from the color of 


. 
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their garments, though Bonpo have been seen in red as 
well as in black. They are also called Grun-drfin-pa (see 
below). The establishment of the Bonpa or Bon-tos, i.e., 
the Bon religion, is attributed to GSen-rdibs, also called 
Bstan-pa GSen-rabs, i.e., GSen-rabs of the doctrine, the name 
under which he is worshipped in the temples of his sect, 
as, for instance, at Tsodam in east Tibet, not far from 
Bonga; hisstatue, which occupies the central place, repre- 
sents him as squatting with his right arm outside his red 
searf, and holding in his left the vase of knowledge. In a 
Bon sutra he is said to hold in his right hand the iron hook 
of merey, with which he fishes people out of the ocean of 
transmigration, in his left hand the seal of equality, and to 
wear on his head the mitra jewel. 
gSen-rAbs-gyuh-drun.! GSen-rdbs-mi-po, or “ (the) excellent 
human god,” another name of the same personage, has 
been identified by some Tibetan authorities with Lao-tsze 
or Lao-kiun of China. This identification, however, rests 
only on the slender basis of an apparent affinity of sound 
between the Sen of gen and a common Chinese appellative 
for the Taoists. The genuine resemblances between Bonpa 
and Taoism come from the fact that both religions have 
drawn from similar sources, from the native rude Shaman- 
ism which is much the same in both countries, from the 
tantric and esoteric doctrines of India, and from Buddhist 
ideas. The identity is sufficient to have deceived the un- 
critical mind of native’scholars, and the matter has not yet 
been carefully examined by Europeans. The eighth book 
of the Grub-mthah-del-kyi-mé-lon, in twelve books, by a Tibe- 
tan lama, Chkoikyi Nyima (1674-1740), which, with three 
others, has been lately translated by Sarat Chandra Das (in 
Jour. As. Soc. Beng., for 1881-1882), gives some information 
on the rise of the Bonpa in the region of Shang-shung, 
identified, not with the modern region of the same name in 
the northwest of Lhasa, but with Gugé or Ghughé and 
Knaor or Upper Besahr. Three stages are pointed out in 
the development of the Bonpa after the time of its mythi- 
cal founder, who reckoned among his spiritual descendants 
sages of Persia, Leg-tang-mang (some names of Lao-kiun ?) 
of China, of Thomo, of Miniak (east Tibet), of Sumpar, 
and of Shang-shung. The first stage is that of the human 
and historical founder of the religion, a sage of the name 
of Shong-hon, who lived in the semi-historical time of Thi- 
de-tsanpo, the sixth king of Tibet (the first is said to have 
ruled about 415 B.c.). The second stage, dating from the 
3d century B.C., is that at which Bon theories and doctrines 
began to exist, a beginning coincident with the arrival in 
the country of three Bon priests from Kashmir, Dusha, and 
Shang-shung. The recital down to this point gives evi- 
dence of the vagueness of the traditions preserved by the 
Tibetans with reference to their own beginnings, and shows 
that the author has striven hard to put- together shreds of 
ancient reminiscence within a fabulous and mythical ac- 
count. With the third stage we come down to historical 
times. It is divided into three periods,—the first dating 
from the arrival of an Indian pandit by way of Kashmir, 
who wrote some of the Bon books; the second being that 
of the introduction of Buddhism and the consequent perse- 
cution leading the Bonpo to multiply their sacred books, 
which they concealed ; and the last being that of the re- 
vival of the Bonpa and the bringing forth of the hidden 
books subsequent to the overthrow and temporary efface- 
ment of Buddhism by gLang-dharma (908-1013). Accord- 
ing to this source, which, however, is certainly tinged by 
Buddhist prejudice, it was only at the last-mentioned date 
that the Bonpa reached its complete organization. 

Eighteen principal gods and goddesses are enumerated, 
including the red wrathful razor spirit, the black wrath- 
ful razor spirit, the tiger god of glowing fire (the popu- 
lar god universally worshipped), the messenger demon 
Rgyal-po, otherwise Pe(d)kar rgyal-po (much dreaded and 
worshipped in the central provinces: he is said to be iden- 
tical with the deity Kye-pang of Lhdsa, figured as a wooden 
stick or log decked with rags; see Jaeschke, Dict., p. 7), the 
god of sound, the great demon, and the serpent demon. 
Information is lacking as to the specific characteristics of 
these gods, and it is not clear to which of them belongs the 
title of kun-tu bzang-po, frequently cited as the chief Bon 
god; he is reputed to have a wife Yom-ki-long-mo, the 
eternal female principle, and from their union have resulted 
all the minor gods and the whole world. 

Of the Bonpa literature the only text which has been 
made accessible to Western scholars is a sutra translated 
by A. Schienfer in Mém. de lV Acad. de St. Pétersd, (xxviii. 
No. 1) called Gtsangma klu hbum dkar-po (“'The holy white 


1 The term gyun-drun (svasti), also applied to his followers, 
means the cross parr te the pote) , Similar to that of the 
Buddhists, from which it differs only in direction, the Bonpo 
manner of cireumambulation round a shrine or deity being from 
right to left, while the Buddhist manner is from left to right, 
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| naga, the hundred thousand”); but Buddhist influence is 
| so manifest in it that no correct idea of the primi- 
| tive Bon religion can be derived from it. Ina 
native account, dating from the 18th century 
/and translated by Sarat Chandra Das, the fol- 
| lowing are enumerated—three works on philosophy and 
| metaphysics, four meditative works, nine ritual serials, six 
series of epistles, and four mystic works of a late period, in 
all of which the title of the translated sutra is not made 
| known. It is stated in the translation that these Bon scrip- 
tures originally consisted of wholesale plagiarisms, subse- 
} quently altered in orthography and terminology from 
| Buddhist canonical works. The Bonpo are said to have got 
the counterparts of the Kah-qyur in general. As a corre- 
lative of the six-syllable prayer of the lamas 6m mani pad- 
me him (vulgarly “om-mani pémé-on”’), they have one in 
eight syllables, which they pronounce ma-tri-mu-tre-sa-la- 
dzu. The Bonpo are now frequently confounded with the 
Red Lamas or Buddhists of the Old school, who are distin- 
guished from the Yellow or Reformed sect by their garments. 


Bonpa lit- 
erature. 


History. 


From the 11th century B.c. the Chinese used to call by 
the name of Kiang the tribes (about 150 in 
number) of nomads and shepherds in Koko- 
nur and the northeast of present Tibet; but 
their knowledge continued to be confined to the border 
tribes until the sixth century of our era. In the annals of 
the T’ang dynasty it is said that the population of the 
country originated from the Bat-Kian or Fah Kiang; and, 
as the information collected in the first part of the notice 
concerning Tu-bat, afterwards Tu-ban, the modern Tu-fan, 
dates partly (as is proved by internal evidence) from a time 
anterior to the T’ang dynasty (618 A.D.), some degree of 
reliance may be placed on its statements. There we are 
told tbat Fanni, a scion of the southern Liang dynasty of 
the Tu-bat family (which flourished from 897 to 415 at 
Liang-chu in Kan-suh), who had submitted to the northern 
Liang dynasty, fled in 433 with all his people from his 
governorship of Lin-sung (in Kan-chu) westwards across 
the Yellow river, and founded beyond Tsih-shih (“heapy 
stones”) a state amidst the Kiang tribes, with a territory 
extending over a thousand li. By his mild and just rule he 
was soon enabled to establish his sway over an immense 
territory. His original state was apparently situated along 
the upper course of the Yalung river, an affluent of the 
Kin-sha-kiang. The foregoing statements, which are most 
probably genuine history, are preceded in Tibetan chronicles 
by a mass of legends invented by the native Buddhist his- 
be Bn for the purpose of connecting their monarchy with 
India. , 

Through the exertions of Prinsep, Csoma de Kérés, E. 
von Schlagintweit, and Sarat Chandra Das we possess five 
copies of lists of kings, forming the royal canon of Tibet 
from the legendary beginnings between the 5th and 2d ¢cen- 
tury B.c. down to the end of the monarchy in 914. But the 
serious divergences which they show (except as to the later 


History. 


times and in general outlines) make their unauthentic 
character plain. As the last published list is accompanied 
by a commentary, it is the easiest to follow, and requires 
only to be supplemented here and there from the other lists 
and from the Chinese sources. The first king, Gnya-khri 
btsan-po, is said to have been the fifth son of King Prasen- 
adjit of Kosala, and was born with obliquely drawn eyes. 
He fled north of the Himalayas into the Bod country, where 
he was elected king by the twelve chiefs of the tribes of 
southern and central Tibet. He took up his residence in 
the Yarlung country south of Lhésa. This Yarlung, which 
borrowed its name from the Yalung of the state of Fanni 
Tu-bat, is a river which flows into the Yaro-tsanpo. The 
first king and his six successors are known as the seven 
celestial khri; the next series consists of six kings known 
as the earthly legs; and they were followed by eight ter- 
restrial ldé. This threefold succession is apparen' 
imitation or a debased form of the ancient le 
heavenly, earthly, and human rulers, which was ¢ g 
into Persia and China, and from the latter country i 
Japan and Tibet,—the relative number of kings ng 


3 


altered in the last-named countries to suit local convenience 
and the small amount of truth which they ce 
Whilst giving an Aryan descent to their first kings, 
ancient Tibetans assigned to their princesses a divine 
and called them /hamo, “ goddess.” The gyncrat 
of the race are manifested in the names o 
which were formed by a combination of tho 
parents, the mother’s generally preceding that of 


btsan (“ mighty ”). 
Then occurs a break in the lineal d 


HISTORY. | 


next in order (c. 461) may be the Tatar Fanni Tu-bat, but | 


most probably his son and successor. His name was Lha- 
tho thori gnyan-btsan, otherwise Gnyan-btsan of Lha-tho 
thori, according to the custom usual in Tibet of calling 
great personages after the name of their birthplace. Lha- 
tho means “ heaps of stones,” and therefore appears to be a 
translation of Tsih-shih, “ heapy stones,” the country men- 
tioned in connection with the foundation of a state by 
Fanni Tu-bat. It was during his reign that the first Buddh- 
ist objects are reputed to have reached Tibet, probably 
from Nepal. Little is said of his three immediate suc- 
eessors. The fourth was gNam-ri srong btsan, who died in 
630. During his reign the Tibetans obtained their first 
knowledge of arithmetic and medicine from China; the 
prosperity and pastoral wealth of the country were so great 


that “the king built his palace with cement moistened with | 


the milk of the cow and the yak.’”’ To the same king is 
attributed the discovery of the inexhaustible salt mine 
called Chyang-gi-ts’ wa (Byang-gi-ts’wa= “ northern salt’’), 
which still supplies the greater portion of Tibet. The 
reign of his illustrious son, Srong btsan sgam-po, opened up 

a new era; he introduced Buddhism and the art of writing 
from India, and was the founder (in 639) of Lha-ldan, 
afterwards Lha-sa. He was greatly helped in his proselyt- 
ism by his two wives, one a Nepal princess, daughter of 
King Jyoti varma, the other an imperial daughter of 
China; afterwards, they being childless, he took two more 
princesses from the Ru-yong (= “ left corner’”’?) and Mon 
(general appellative for the nations between Tibet and the 
Indian plains) countries. As a conqueror he extended his 
sway from the still unsubdued Kiang tribes of the north 
to Ladak in the west, and in the south he carried his 
wer through Nepal to the Indian side of the Himalayas. 

; ow far southward this dominion at first extended is not 
known ; but in 703 Nepal and the country of the Brah- 
mans rebelled, and the Tibetan king, the third successor of 
Sroug btsan sgam-po, was killed while attempting to restore 
his power. It is rather curious that nothing is said of this 
_ Tibetan rule in India, except in the Chinese annals, where 
it is mentioned until the end of the monarchy in the 10th 
century, as extending over Bengal to the sea,—the Bay of 
Bengal being called the Tibetan Sea. J. R. Logan has 
found ethnological and linguistic evidence of this domina- 
tion, which was left unnoticed in the Indian histories. 
Mang-srong mang btsan, the second son and successor of 
Srong btsan sgam-po, continuing the conquests of his father, 
subdued the Tukuhun Tatars around the Koko-nur in 663, 
and attacked the Chinese; after some adverse fortune the 
latter took their revenge and penetrated as far as Lhasa, 
where they burnt the royal palace (Yumbu-lagang). Khri 
Ide gtsng-brtan-mesag-ts’oms, the grandson of Mang*srong 
and second in succession from him, promoted the spread of 
Buddhism and obtained for his son, Jangts’a Lhapon, who 
was famous for the beauty of his person, the hand of the 
accomplished princess Kyim-shang, daughter, otherwise 
kung-chu, of the Chinese emperor Juytsung. But the lady 
arrived after the death of her betrothed, and after long 
hesitation became the bride of the father. She gave birth 
in 730 to Khri srong Ideu btsan,! in the Buddhist annals 
the most illustrious monarch of his country, because of the 
strenuous efforts he made in favor of that religion during 

_ his reign of forty-six years (743-789). His son and successor 
Muni btsan-po, being determined to raise all his subjects 
to the same level, enacted that there should be no distinc- 
tion between poor and rich, humble and great. He com- 
pelled the wealthy to share their riches with the indigent 
and helpless, and to make them their equals in respect of 
all the comforts and conditions of life. He repeated this 
experiment three times; but each time he found that they 
all returned to their former condition, the rich becoming 
still richer and the poor still poorer. The sages attributed 
this curious phenomenon to the good and evil acts of their 
former lives, Nothing of importance occurred during the 
_ following reigns, until that of Ralpachen, who won glory 
by his care for the translations of the Buddhist scriptures 
which he caused to be completed, or rewritten more accu- 
tely when required. In this reign a severe struggle took 

ee with China, peace being concluded in 821 at Ch’ang- 
gan and ratified at Lhasa the following year by the erec- 
tion of bilingual tablets, which still exist. Ralpachen was 
assassinated by the partisans of gLang-dharma and the 
: fell into disorder. gLang-dharma instituted a 
pendent of Buddhism ; but he was soon assas- 
pated in his turn, and the kingdom divided into a western 
id an eastern part by his two sons, The partition did 
at, prevent internecine wars, The history for 
» now becomes rather intricate, and requires some 


‘fone, de Tsan, this monarch is described some- 
LAMAIsm vol. xiv. p. 229.—AmM. Ep.] 
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attention. Pal K’or tsan, the second western king, after a 
reign of thirteen years died leaving two sons, Thi TaSi 
Tsegpa-pal and Thi Kyida Nyimagon. The latter went to 
| Ngari (Mngari) and founded the capital Purang; he left 
| three sons, of whom the eldest declared himself king of 
| Mang-yul (the Monhuil of our maps), the second seized 
| Purang, and the youngest, Detsud-gan, became king of the 
province of Shang-shung (the modern Ghughé), The re- 
| vival of Buddhism began with the two sons of the last- 
named, the elder of whom became a monk, The younger, 
| Khorré, inherited his father’s throne, and was followed in his 
| authority by twenty successors. TaSi Tsegpa also had three 
sons,—Palde, Hodde, and Kyide. The descendants of the 
| first made themselves masters of Gung-t’ang, Lugyalwa, 
| Chyipa, Lhatse, Langlung, and Tsakor, where they severally 
ruled as petty chiefs, The descendants of Kyide spread 
themselves over the Mu, Jang, Tanag, Yarulag, and Gyaltse 
districts, where they also ruled as petty princes. Hodde 
left four sons—Phabdese, Thide, Thich’ung, and Gnagpa. 
The first and fourth became masters of Tsangrong, the 
second took possession of Amdo and Tsongkha, the third 
became king of DbUs, and removed the capital to Yarlung, 
south of Lhasa. He was followed on his throne from son 
to son by eleven successors. History is silent as to the fate 
of the eastern king, the other son of gLang-dharma, and 
his successors, but the geographical names of the chieftain- 
ships enumerated above make it clear that the western 
kingdom had extended its power to the east. Chronology 
is deficient for all that period. While the dynasty of 
Khorré in Shang-shung and that of Thich’ung in DbUs. 
were running, another authority, destined to become the 
superior of both, had arisen in Tibet. Khorré left his 
throne to his son Lhade, who was himself succeeded by 
his three sons, the youngest of whom invited the celebrated 
Indian Buddhist, Atisha, to leave his monastery Vikrama 
Shila for Tibet, where he settled in the great lamaserai of 
Thoding in Ngari. Besides religious books and teachings, 
he introduced in 1026? the method of computing time by 
cycles of sixty years, “obtained from the Indian province 
of Shambala.”’ He was the first of the several chief priests. 
whose authority became paramount in the country. The 
kings of DbUs greatly patronized them, as for instance in 
the case of the celebrated Sakya Pandita by the seventh of 
these kings. Pandita, at the special request of Kuyuk, the 
successor of Ogdai, paid a visit to his court in 1246-48. 
Five years afterwards Kublai Khan conquered all the east 
of Tibet; and, after he had ascended the throne of China, 
the Mongol emperor invited to his court Phagspa Lodoi 
Gyaltshan, the nephew of the same Pandita. He remained 
twelve years with the emperor, and at his request framed 
for the Mongol language an alphabet imitated from the 
Tibetan, which, however, did not prove satisfactory, and 
disappeared after eighty-five years without having been 
very largely used. In return for his services, Kublai in- 
vested Phagspa with sovereign power over (1) Tibet proper, 
comprising the thirteen districts of U and Tsang, (2) Kham, 
and (3) Amdo, From this time the Sakya-pa lamas became 
the universal rulers of Tibet, and remained so, at least 
nominally, under twenty-one successive lamas during 
seventy years (1270-1340). Their name was derived from 
the Sakya monastery, which was their cradle and abode, 
and their authority for temporal matters was exercised by 
specially appointed regeuts, When the power of the Sakya. 
began to wane, that of the rival monasteries of Digung, 
Phagdub, and Tshal increased largely, and their respective 
influence and authority overbalanced that of the successors. 
of Phagspa. It was at this troubled epoch that Chyang 
Chub Gyaltshan, better known as Phagmodu from the name 
of his native town, appeared on the scene. He subdued 
Tibet proper and Kham, for the continued possession of 
which he was, however, compelled to fight for several 


years; but he succeeded in the long run, and with the ap- 
proval of the court of Peking established a dynasty which 
furnished twelve rulers in succession. When the Mongol 
dynasty of China passed away, the Mings confirmed and 
enlarged the dominion of the Tibetan rulers, recognizin 

at the same time the chief lamas of the eight principa 
monasteries of the country. Peace and prosperity gradually 
weakened the benign rule of the kings of this dynasty, 


and during the reign of the last but one internecine war 
was rife between the chiefs and nobles of U and Tsang. 
This state of things, occurring just as the last rulers of 
the Ming dynasty of China were struggling against the 
encroachments of the Manchus, their future successors, 
favored the interference of a Khoskot Mongol prince, Ten- 
gir To, called in the Tibetan sources king of Koko-nur. 
The Mongols were interested in the religion of the lamas, 


2 (Dr. Rhys Davids says ‘ Atisha came to Tibet in 1041.” See 
LAmAISM, Vol. xiv. p. 230.—AM. Ep.] 
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especially since 1576, when Altan, khakan of the Tumeds, 
and his cousin summoned the chief lama of the most im- 
portant monastery to visit him. This lama was Sodnam 


TIBET. 


[LANGUAGE AND 


The vernacular is called p’dl-skad or common language in 
contradistinction to the éos-skad or book language. Be- 
sides the Bod-skad there are two chief dialects? in Great 


rGyamtso, the third successor of Gedundub, the founder | Tibet,—that of Khams, spoken in the three provinces of Mdo 


of the Tashilumbo monastery in 1447, who had been elected 
to the more important abbotship of Galdan near Lhasa, and 
was thus the first of the great, afterwards dalai, lamas. 
The immediate successor of Gedundub, who ruled from 
> 1475 to 1541, had appointed a special officer styled depa to 
control the civil administration of the country. 


To Sod- | 
nam rGyamtso the Mongol khans gave the title of Vadjra | 


Dalai Lama in 1576, and this is the first use of the widely | 


known title of dalai lama. During the minority of the 
fifth (really the third) dalai lama, when the Mongol king 
Tengir To, under the pretext of supporting the religion, 


intervened in the affairs of the country, the Pan-ch’en Lo- | 


sang Ch’o-kyi Gyal-ts’ang lama obtained the withdrawal 
of the invaders by the payment of a heavy war indemnity, 
and then applied for help to the first Manchu emperor of 
China, who had just ascended the throne. This step en- 
raged the Mongols, and caused the advance of Gushri Khan, 
son and successor of Tengir To, who invaded Tibet, de- 
throned all the petty princes, including the king of Tsing, 
and, after having subjugated the whole of the country, 
made the fifth dalai lama supreme monarch of all Tibet, 
in 1645. The Chinese Government in 1653 confirmed the 
dalai lama in his authority, and he paid a visit to the 
emperor at Peking. The Mongol Khoskotes in 1706 and 
the Sungars in 1717 interfered again in the succession of 
the dalai lama, but the Chinese army finally conquered the 
country in 1720, and the present system of government was 
established. The events which have happened since that 
time have been recorded in the articles LHAsA and LADAK. 


LANGUAGE! AND LITERATURE. 


Bod-skad is the general name of the language of Tibet, 
which is also occasionally called Gangs-tan-gyi 
skad (i.e. “ the glaciers language”’). This name 
is specially applied to the forms in use in DbUs-gTsang. 


Language. 


1 The Capuchin friars who were settled in Lhasa for a quarter 
of a century from 1719 studied the language ; two of them, Fran- 
cisco Orazio della Penna, well known from his accurate descrip- 
tion of Tibet, and Cassian di Macerata sent home materials which 
were utilized by the Augustine friar Aug. Ant. Georgi of Rimini 

1711-97) in his Alphabetum Tibetanum (Rome, 1762, 4to), a pon- 
erous and confused compilation, which may be still referred to, 
but with great caution. The Tibetan characters were drawn by 
Della Penna, and engraved by Ant. Fontarita in 1738. In 1820 Abel 
Rémusat published his Recherches sur les Langues Tartares, a 
chapter of which was devoted to Tibetan. The next work of im- 
portance was a dictionary, intended for European students,which 
was published, with Tibetan types, at the expense of the East 
India Company, in 1826 atSerampur, and edited by John Marsh- 
man, from a MS. copy made by Fr. Chr. G. Schroeter, a missionary 
in Bengal, who had substituted English for the Italian of the 
original. It was the unsifted result of the labors of an unknown 
Italian missionary, who had been stationed either in eastern Tibet 
or close to the frontier in Bhutan. It was properly a collection 
of all the sentences he could get written by a native teacher, com- 
leted with extracts from the Padma tangyig, a popular series of 
oe about Padma Sambhava. Unfortunately the work was 
left unfinished, and unrevised, as there was no Tibetan scholar 
to correct the proofs. Though richerin words than later diction- 
aries, the work cannot, for these reasons, be accepted as an au- 
thority on any doubtful point. The grammatical notice, con- 
sisting of forty pages from Schroeter, prefixed to this Dictionary 
of the Bhotanta, or Butan Language, hardly deserves mention. At 
leutta in 1834 the Hungarian Alexander Csoma de KGros (1784- 
1842) brought out his Dictionary, Tibetan and English, and his 
Grammar _ of the Tibetan Language in English, prepared on the 
western frontier, where he had resided for several years at the 
monasteries of aoe and Pukdal in Zanskar, and finally 
at Kanum in yr med ahr enjoying the help of native scholars. 
His works are admirable so far as concerns the literary language 
(chiefly that of the Buddhist translations). AtSt. Petersburg, J. J. 
Schmidt published his Grammatik der Tibetischen Sprache in 1839 
and his Tibetisch-Deutsches W érterbuch in 1841, but neither of these 
works justified the great Lipewrcwed of the author, whose access 
to Mongolian sources had enabled him to enrich the results of 
his labors with a certain ampunt of information unknown to his 
redecessors. In France, P. E. Foucaux published in 1847 a trans- 
ation from the Raya tcher rol pa, the Tibetan version of the Lalita 
Vistara, and in 1858 a Grammaire Thibétaine ; while Ant. Schiefner 
had begun at St. Petersburg in 1849 his series of translations and 
researches. His Tibetische Studien (1851-68) is a valuable collec- 
tion of documents and observations. In 1861 Lepsius published 
his paper Ueber Chinesische und Tibetische Lautverhaltnisse; and 
since 1864 Léon Feer has brought out in Paris many translations 
of texts from Tibetan Buddhist literature. In 1849 the Journal of 
the Asiatic Society of Bengal published comparative vocabu- 
laries of spoken and written Tibetan by Bryan H. Hodgson, and 
grammatical notices of Tibetan (according to Csoma’s grammar) 
and of Changlo,a Tibetan dialect, by W. Robinson. But it was at 
ee. in 1852 that the poate relationship of the Tibetan 
and the Burman, now admitted in comparative philology, was 
established for the first time, by J. R. Logan, in the Jo of the 
Indian Archipelago. Prof. Max Miller, in his ‘‘ Letter on the Clas- 
sification of the Turanian Languages” of 1853, arrived indepen- 


dently at a similar conclusion. In 1857 the Morayian mission-! sk: 


(Darrtse-mdo), Khaém, and Gong in the east, and that of 
Ngari-Khorsum in the west. Jaeschke arranged these 
dialects under three heads,—(1) western, including those 
of Balti and Purig, the most archaic, and of Ladak and 
Lahul; (2) central, including those of Spiti and of DbUs 
and gTsang; (3) Khams. To the same Bhot group belong 
the Changlo or Bhutani or Lhopa, the language of Bhutan, 
of which we have a grammatical notice by Robinson (1849), 
and the Serpa and the Takpa, of Tawang, both of which 
are only known through the vocabularies collected by 
Hodgson. The later Takpa forms the transition between 
the Bhot group and the Si-fan group, which includes the 
Miniak, Sungpan, Lifan, and Thochu dialects, spoken near 
the eastern boarders as well as the Horpa spoken on a 
larger area west of the preceding, and much mixed with 
Turkic ingredients. With the exception of the Sokpa, a 
Mongol dialect, and of the Gyarung, a pre-Chinese dialect, 
the languages spoken in Tibet belong to the large linguistic 
family commonly called Tibeto-Burman, a division of the 
Kuen-lun group, which is a part of the Turano-Seythian 
stock, 

The language is more consonantal than vocalic, though 
much softened in the central dialect. The 
consonants, 30 in number, which are deemed to Grammar. 
possess an inherent sound a, are the following: 
ka, k’a, ga, nga, ea, Ga, dja, nya, ta, Pa, da, na, pa, p’a, ba, ma, 
tsa, ts’a, dza, wa, zha, za, ’h, ya, ra, la, sha, sa, ha,’a; the so- 
called Sanskrit cerebrals are represented by the letters ta, 
ta, da, na, sha turned the other way. Ya, when combined 
as second consonant with k-, p-, m-, is written under the 
first letter. Ra, when combined as second letter with 
k-, t-, p-, is written under the first, and when combined 
with another consonant as first letter over the second. The 
vowels are a, i, u, e, 0, Which are not distinguished as long 
or short in writing, though they are so in the vernaculars 
in the case of words altered by phonetic detrition. Ag- 
glomerations of consonants are not objectionable; and they 
are often met with as initials, giving the ap ce of 
telescoped words—an appearance which historical etymol- 
ogy often confirms. Many of these initial consonants are 
silent in the softer dialects of the central provinces, or 
have been resolved into a simpler one of another character. 
The language is much ruled by laws of euphony, which 
have been strictly formulated by grammarians. Among 
the initials, five, viz., q, d, b, m, ’h, are regarded as prefixes, 
and are called so for all purposes, though they belong some- 
times.to the stem. Asa rule none of these letters can be 
placed before any of the same organic class. Post-positions, 
pa or ba and ma, are required by the noun (substantive or 
adjective) that is to be singled out; po or bo (masc.) and 
mo (fem.) are used for distinction of gender or for empha- 
sis. The cases of nouns are indicated by suffixes, which 
vary their initials according to the final of the nouns. The 
plural is denoted when required by adding one of several 
words of plurality. When several words are connected in 
a sentence they seldom require more than one case element, 
and that comes last. There are personal, demonstrative, 


aries established a station at Kyelang, district of Garza, British 
Lahul, in Ladak, a school, and a lithographic press, and it is to 
the labors of H. A. Jaeschke of this mission that we are indebted 
for the most valuable materials for the practical study of Tibetan. 
From 1860 to 1867 that scholar made several important communi- 
cations, chiefly with reference to the phonetics and the dialectical 
ronunciation, to the academies of Berlin and St. Petersburg, and 
n the Journal of the Asiatic Society of Bengal. In 1868 at K: 
he published by lithography A Short Practical Grammar - 
tan Language, with special reference to the spoken dialects, and the fol- 
lowing year a Romanized Tibetan and English Dictionary. also 
published in 1871-76, at Gnadau in Prussia, by the same process 
a Tibetan and German dictionary. Afterwards he d for 
m~ 


He 
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the English Government A English Dictionary, special 
reference to the prevailing dialects, in 1881, Dr, H. Wenze his 
pupils, brought out in 1883 from his MS. a ira % b Gram 
mar. Major Th. H. Lewin with the help of a } 
Manual of Tibetan, or rather a series of colloquial Ses, 
was brought out at Calcutta in 1879. A po ) 
ment has been translated into Tibetan. As 


C 


inese. 

2 There are without doubt many minor ska 

which are still unknown. For instance, in t 
are said to 


north of the inhabitants 
ad-lugs. 
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interrogative, and reflexive pronouns, as well as an indefi- 
nite article, which is also the numeral for “one.” The per- 
sonal pronouns are replaced by various terms of respect 
when speaking to or before superiors, and there are many 
words besides which are only employed in ceremonial 
language. The verb, which is properly a participle, has no 
element of person, and denotes the conditions of tense and 
mood by an external and internal inflection, or the addition 
of auxiliary verbs and suffixes when the stem is not sus- 
ceptible of inflection. The conditions which approximate 
most closely to our present, perfect, future, and imperative 
are marked either by aspiration of the initial or by one of 
the five prefix consonants according to the rules of euphony, 
and the whole looks like a former system thrown into con- 
fusion and disorder by phonetic decay. As to the internal 
vowel, @or ein the present tends to become o in the im- 
perative, the e changing to ain the past and future; iand 
ware less liable to change. <A final s is also occasionally 
added. Only a limited number of verbs are capable of four 
changes; some cannot assume more than three, some two, 
and many only one. This deficiency is made up by the 
addition of auxiliaries or suffixes. There are no numeral 


auxiliaries or segregatives used in counting, as in many | 
languages of eastern Asia, though words expressive of a | 
collective or integra] are often used after the tens, some- | g 
‘spread in Lahul and Spiti, where the superseribed letters 
eal works, the numerals, as in Sanskrit, are expressed by | 


times after a smaller number. In scientific and astrologi- 
symbolical words. In the order of the sentence the sub- 
stantive precedes the adjective and the verb stands last; 
the object and the adverb precede the verb, and the geni- 
tive precedes the noun on which it depends. An active or 
causal verb requires befere it the instrumental instead of 
the nominative case, which goes only before a neuter or in- 


transitive verb. The chief differences between the classi- | 


eal language of the Tibetan translators of the 9th century 
and the vernacular, as well as the language of native 
words, existed in vocabulary, phraseology, and grammatical 
structure and arose from the influence of the translated 
texts. 
The Tibetan language, in its written and spoken forms, 
has a great interest for philologists, on account 
- Philology. of its bearing on the history of the so-called 
monosyllabic languages of eastern Asia. Is 
the Tibetan a monosyllabic language passing to agglutina- 
tion? or the reverse? The latter is the fact, as we shall 
see further on. The whole question has turned upon the 
elucidation of the phenomenon of the silent letters, gener- 
ally prefixed, which differentiate the spelling of many 
_ words from their pronunciation, in the central dialect or 
eurrent speech of Lhasa. 
dialect only were known, the problem could not be fully 
grasped. Rémusat rather dubiously suggested, while 
Schmidt and Schiefner maintained, that the silent letters 
were a device of grammarians to distinguish in writing 
words which were not distinguished in speech. But this 
convenient opinion was not sufficient for a general explana- 
tion, being supported by only a few cases. Among these 
are—(a) the addition of silent letters to foreign words in 
analogy with older terms of the language (e.g., the Persian 
tadjik was transcribed staggzig or “ tiger-leopard,” because 
the foreign term left untouched would have been meaning- 
Jess for Tibetan readers); (b) the addition for the sake of 
uniformity of prefixed letters to words etymologically de- 
ood of them; (c) the probable addition of letters by the 
uddhist teachers from India to Tibetan words in order to 
make them more similar to Sanskrit expressions (for in- 
stance, rje- for “king,” written in imitation of raja, though 
the original word was je or she, as is shown by cognate lan- 
guages). On the other hand, while phonetically the above 
Janation was not inconsistent with such cases as rka, 
dkah, bkah, bska, and nga, rnga, ngag, sngags, Inga, ngad, 
d brtse, brdzun, dbyar, etc., where the italicized letters are 
pronounced in full and the others are left aside, it failed to 
lain other cases, such as dgra, mgron, spyod, spyan, sbrang, 
rul, bkra, k’ri, krad, k’rims, k’rus, ete., pronounced da, don, 
or Swod, Fen, dang, deu, ta, t'i, tad or teh, Pim, tu, etc., and 
ny others, where the spoken forms are obviously the 
eration by wear and tear of sounds originally similar to 
written forms. Csoma de Kérés, who was acquainted 
the somewhat archaic sounds of Ladak, was able to 
to only a few letters as silent. But Major Cunning- 
in his book on the same country (1854), held that the 
n writing, when first applied to the language, was 
thful transcription of speech, and he gave as a proo 
¢ name of the province of U, written DbUs, was the 
Ptolemy. Foucaux, in his Grammaire (1858), quoted 
t from a native work on grammar several centu- 
1 which the pronunciation of the supposed silent 
fully described. Since then the problem has 
and now miuor points only remain to 
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be cleared up. Jaeschke devoted special attention to the 
dialectical sounds, and showed in several papers and by the 
comparative table prefixed to his dictionary that in the 
| western and eastern dialects these sounds correspond more 
or less closely to the written forms. Thus the valuable 
testimony of these dialects may be added to the evidence 
| furnished by foreign transcriptions of Tibetan words, loan 
| words in conterminous languages, and words of common 
descent in kindred tongues. Aud the whole shows plainly 
| that the written forms of words which are not of later re- 
modelling are really the representatives of the pronuncia- 
| tion of the language as it was spoken at the time of the 
trauscription. The concurrence of the evidence indicated 
above enables us to form the following outline of the 
;evolution of Tibetan. In the 7th century there was no 
| difference between the spoken and the written language, 
| Soon afterwards, when the language was extended to the 
| western valleys, the prefixed and most of the important 
consonants vanished from the spoken words. The ya-tag 
| and ra-tag or y and r subscript, and the s after vowels and 
consonants, were still in force. The next change took 
place in the eentral provinces; the ra-tags were altered into 
cerebral dentals, and the ya-tags became é Later on the 
superscribed letters and finals d and s disappeared, except in 
the east and west. It was at this stage that the language 


were silent, the d and g finals were hardly heard, and as, os, 
us, were ai, oi, wi. The words introduced from Tibet into 
the border languages at that time differ greatly from those 
introduced at an earlier period. The other changes are 
more recent and restricted to the provinces of U and 
| Tsang. The vowel sounds ai, oi, ui, have become @, 6, a; 
and a, 0, u, before the finals d and n are now 4, 6, a. The 
medie have become aspirate tenues with a low intonation, 
which also marks the words having a simple initial con- | 
sonant; while the former aspirates and the complex initials 
simplified in speech are uttered with a high tone, or. as the 
Tibetans say, * with a woman’s voice,” shrill and rapidly. 
An inhabitant of Lhasa, for example, finds the distinction 
between sh and zh, or between s and z, not in the consonant, 
| but in the tone, pronouncing sh and s with a high note and 
zh and z with a low one. The introduction of the important 
compensation of tones to balance phonetic losses had begun 
several centuries before, as appears from a Tibetan MS. 
(No, 462b St. Petersburg) partly published by Jaeschke 
Monatsber. Akad. Berl., 1867). A few instances will serve to 
illustrate what has been said. In the bilingual inscriptions, 
Tibetan and Chinese, set up at Lhasa in 822, and published 
by Bushell in 1880, we remark that the silent letters were 
pronounced: Tib. spudqyal, now pugyal, is rendered suh-pot-ye 
in Chinese symbols; khri, now Vi, is kieh-li; hbrong is puh- 
lung; snyan is sheh-njoh and su-njoh ; srong is su-lun, su-lung, 
and si-lung. These transcriptions show by their variety 
that they were made from the spoken and not from the 
written forms, and, considering the limited capacities of 
Chinese orthoepy, were the nearest attempt at rendering 
the Tibetan sounds. Spra or spreu (a monkey), now altered 
into dew at Lhasa, teu in Lahul, Spiti, and Tsang, is still 
more recognizable in the Gyarung shepri, and in the follow- 
ing degenerated forms—shreu in Ladak, streu-go in Khams 
andin cognate languages, soba in Limbu, sahew in Lepcha, 
simai in Tablung Naga, sibeh in Abor-Mira, shibe in Sibsagar 
Miri, sarrha in Kol, sara in Kuri, ete. Grog-ma (aut), now 
altered into the spoken toma, is still kyomain Bhutan, and, 
without the suffix, korok in Gyarung, k’oro- in Sokpa, k’orok, 
k’alek in Kiranti, ete. Grang-po (cold), spoken tammo, is 
still grang-mo in Takpa, k’yam in Burmese, etc. A respect- 
ful word for “head” is u, written dbu, which finds its cog- 
nates in Murmi thobo, Kusunda chipi, Sibsagar Mira -tuh, ete. 
Byu (bird), spoken chya, is still pye in Gyarung. Brjod (to 
speak), pronounced jod, is cognate to the Burmese pyauhtso, 
the Garo brot, etc. The word for * cowries” is ‘gron- in 
written, rum- inspoken Tibetan, and grwa in written Bur- 
mese ; slop (tolearn), spoken lop, is slop in Melam. “ Moon” 
is zlava in written and dawa in spoken language, in which 
va isa suffix; the word itself is zla-, cognate to the Mon- 
gol ssara, Sokpa sara, Gyarung, tsile, Vayu cholo, ete. The 
common spoken word for “head” is go, written mgo, to 
which the Munipuri moko and the Mishmi mkura are 
related. Sometimes the written forms correspond to double 
words which have disappeared. For instance, gye (eight), 
which is written brgyad and still spoken vrgyad in Balti in 
the west and Khams in the east, is gyad in Ladak, Lahul, 


f|and U. The same word does not appear elsewhere; but we 


find its two parts separately, such as Gurung pre, Murmi 
pre Taksya phere, and Takpa qyet, Serpa qye, Garo chet, ete. 
Rta (horse) is reduced to ta in speech, but we find ri, rh, 

roh in Sokpa, Horpa, Thochu, Miniak, and té, tah, teh, Cay in 
Lhopa, Serpa, Murmi, Kami, Takpa, ete., both with the 
same meaning. Such are the various pieces of evidence 
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obtained from an endless number of instances. Tle eases re- | have a peculiarly pictorial writing, which is known in 


ferred to above do not, owing to the difference of the causes, 
yield to any explanation of this kind. And it must be 
admitted that there are also many cases, some of them 
caused by irregularities of writing, modification of spelling 
by decay, and by a probable use of prefixes, still unascer- 
tained, which also resist explanation, though the account 
just given stands good whatever solution the question of 
prefixes may receive in future. 


Little is known of the non-religious literature of Tibet. | 


The most popular and widely circulated book is 
ealled The Hundred Thousand Songs of the Vener- 
able Milaraspa. Their author Milaraspa (unless 
the work should be attributed to his disciples), 


Litera- 
ture. 


often called Mila, was a Buddhist ascetic of the 11th cen- | 
tury; according to Jaeschke, during the intervals of medi- | 


tation he travelled through the southern part of middle | 


Tibet as a mendicant friar, instructing the people by his im- 
provisations in poetry and song, proselytizing, refuting and 
converting heretics, and working manifold miracles, His 
legends are not without wit and poetical merit. A number 
of poems written in an elevated and special style, dramatic 
works, and collections of fairy tales and fables are said to 
be in existence. A very extensive work, the Djrung yg 
(Sgruns yg), regarded as the national epic in Kham, has 
been partly seen by Desgodins and Buber. It is in prose; 
but the dialogue, interspersed with songs, is metrical, and 
is much more extensive than the prose framework. Relig- 
ious discussions and philosophical dissertations alternate 
with comic episodes. It includes three divisions,— the 
Djiung ling, which describes the invasion of part of Tibet by 
the Djiung or Moso ; the Hor ling, which recounts the con- 
quest of the Hor (Turk tribes) by the Tibetans, and con- 
veys much historical information in a tale of magic and 
marvel ; and the Djia ling (Chinese division), which narrates 
a contest of unknown date between the Tibetans and the 
Chinese. This work has apparently never been published, 
and even the manuscripts of the three divisions cannot, 
says Baber, be obtained in a complete form. But every 
Tibetan, or at least every native of Kham, who possesses 
' any education, is able to recite or to chant passages of great 
length. Another Tibetan epic, the Gyaldrung, praises 
Dagyolong, a famous warrior who subdued the savage men 
of Kham. Besides these poems we find allusions to a sgrung, 
referring to the Yesser Khan. 


first vol of the Bstodts’ogs of the Bstan-hgyur. For the re- 
ligious literature, which is considerable, see LAMAISM. 
Writing was not introduced until the 7th century. 


Notched sticks (shing-chram) and knotted cords | 


were in current use, but the latter contrivance 
is only faintly alluded to in the Tibetan records, 
while of the other there are numerous examples. No men- 
tion is anywhere made of a hieroglyphical writing, but on 
the eastern frontier the medicine-men or tomba of the Moso 
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Dramatic works exist, as | 
well as translations of Galen, also of the Ramayana in the 


| Europe from two published MSS. (in Journ. Roy. As. Soe. 
| 1885, vol. xvii.); though apparently now confined solely to 
| purposes of witcheraft, it perhaps contains survivals of a 
former extensive system superseded by the alphabetic 
writing introduced from India. According to tradition—a 
tradition of which the details are open to ecriticism—the 
alphabet was introduced from India by Tonmi Samb’ota, 
who was sent to India in 632 by King Srong btsan to study 
the Sauskrit language and Buddhist literature. Tonmi 
Samb’ota introduced the so-called “ writing in thirty char- 
acters” (six of which do not exist in Sanskrit) in two styles, 
—the “thick letters” or“ letters with heads,” now com- 
monly used in printed books, and the half-cursive “ cor- 
nered letters,” so called from their less regular heads. The 
former are traditionally said to have been derived from the 
Landza churacter. The Landza of Nepal, however, is cer- 
tainly not the origin of the Tibetan letter, but rather an 
ornamental development of the parent letter. The close 
resemblance of the Tibetan characters“ with heads” to the 
yupta inscriptions of Allahabad shows them to haye been 
derived from the monumental writing of the period; and 
various arguments appear to show that the other Tibetan 
letter came from the same Indian character in the style in 
which it was used in common life. The Tibetan half-cursive 
was further developed into the more current “ headless ” 
characters of which there are several styles. From the 
monumental writing of Tibet was derived, for the special 
use of the Mongols in the 13th century, the short-lived 
writing known as Bagspa, from the name of the lama who 


worked it out. 
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TIBULLUS, Axprtus (c. 54-19 B.c.), was the second 
in the tetrad of the elegiac poets of Rome. As 
we learn from Ovid, he was the successor of Cornelius 
Gallus and the immediate predecessor of Propertius. 
The information which we possess about him is ex- 
tremely meagre. Besides the poems themselves— 
that is to say, the first and second books—we have 
only a few references in later authors and a short Life 
of probable but not undoubted genuineness. We do 
not know his prenomen; and his birthplace is uncer 
tain. It is, however, a plausible conjecture that he 
eame from Gabii. The year of his birth has been 
variously assigned; but 54 B.c. may be taken as 
approximately correct. This would make him about 
twenty-five when he accompanied Messala on his 
Aquitanian campaign in 29, and thirty-five at his un- 
timely death in 19. His station was that of a Roman 
knight; and he had inherited a very considerable 
estate. But, like Virgil, Horace, and Propertius, he 
seems to have lost the greater part of it in 41 amongst 
the confiseations which Antony and Octavian found 
expedient to satisfy the rapacity of their victorious 
soldiery. Tibullus, like Propertius, seems to have 
lost his father early. He once mentions his mother 
and sister ; and, according to Ovid's elegy upon him, 
they were alive at his death. 


+ 


Tibullus’s chief friend and patron was M. Valerius 


Messala Corvinus, himself an orator and poet as well 
as astatesman and commander. Messala, like Maece- 
nas, was the centre of a literary circle in Rome; but 


the bond between its members was that of literature 
alone. They stood in no relations to the court; and 
the name of Augustus is never once to be found in 
the writings of Tybullus. It was doubtless this com- 
munity of taste which gained the Mp, poet the 
friendly notice of Messala, who offered him an honor-. 
able position on his private staff when he was dis- 
patched at the end of 30 by Augustus to quell the 
Aquitanian revolt. Tibullus distinguished h 


In 
the campaign and was decorated for his services. But 
this did not rouse in him any military ardor. His 
tastes lay in quite other directions; and he 
speaks of war with horror and dislike. At the 
the war in 29 Tibullus returned to Rome, and 
forward his life seems to have been divided 1 
Rome and his country estate, though his 6 
ences were altogether for the country life. 
his return he made the acquaintance of his 
Delia. This is what he calls her in his 
we learn from Apuleius that her real namé 
Delia seems to have been a woman 0 
It is impossible to give an exact ac 
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macy. The poems which refer to her are arranged in 
no chronological order. She appears now as single, 
now as married ; but we do not hear anything either of 
her marriage or of her husband’s death. It is clear, 
however, that it was the absence of her husband on 
military service in Cilicia which gave ibullus the op- 
ortunity of making or renewing the acquaintance. 
t was not dropped when he returned, probably with 
Messala in 27. It was not a difficult task to deceive 
the simple soldier; and Delia was an apt pupil in the 
school of deception;—too apt, as Tibullus saw with 
dismay when he found that he was not the only lover. 
His entreaties and appeals were of no avail; and after 
the first book we hear no more of Delia. It was during 
the earlier period of this attachment and proba- 
bly in the spring of 28 that, yielding to his friend’s 
earnest and repeated requests, Tibullus left Delia to 
accompany Messala on a mission to Asia. He fell ill, 
however, and could not get farther than Coreyra. In 
the second book the place of Delia is taken by Neme- 
sis, which is also a fictitious name. Nemesis (like the 
Cynthia of Propertius) was a courtesan of the higher 
class ; and she had other admirers besides Tibullus. 
He complains bitterly of his bondage, and of her ra- 
pacity and hardheartedness. In spite of all, however, 
she seems to have retained her hold on him until his 
death. Tibullus died prematurely, probably in 19, and 
almost immediately after Virgil, in order, as their con- 
temporary Domitius Marsus pathetically puts it, 


“That none might sing of gentle love in elegy’s sad lay, 
Or gallant march of royal war on epic feet essay.” 


The character of Tibullus is reflected in his poems. 
Though not an admirable it is certainly an amiable one. He 
was a man of generous impulses and a gentle unselfish dis- 
; position. He was loyal to his friends to the verge of self- 

sacrifice, as is shown by his leaving Delia to accompany 

Messala to Asia, and constant to his mistresses with a con- 
_ stancy but ill deserved. His tenderness towards them is 
enhanced by a refinement and delicacy of feeling which are 

very rare &4mongst the ancients. Horace and the rest taunt 


the cruel fair with the retribution that is coming with the 

years, when they will exult over the decay of the once impe- 
_ rious beauty. If Tibullus refers to such a fate, he does it by 
way of warning aud not in any petty spirit of triumph or 
revenge. Cruelly though he may have been treated by his 
love, he does not invoke curses upon her head. He goes to 
her little sister’s grave, hung so often with his garlands 
and wet with his tears, and bemoans his fate to the dumb 
ashes there. Tibullus has no leanings to an active life: his 
ideal is a quiet retirement in the country with the loved 
one at his side. He has no ambition and not even the poet’s 
yearning for immortality. His muse may go packing if it 
cannot propitiate the fair. As Tibullus loved the country 
life, its round of simple duties and innocent recreations, so 
he clung to its faiths, and in an age of crude materialism 


Roman way. A simple, gentle, affectionate nature such as 
his could not fail to win esteem; and his early death caused 
deep regret in Rome. Tibullus was remarkable, his biog- 
Tapher tells us, for his good looks and the care that he 
westowed upon his person. Asa poet he reminds us in many 
pects of the English Collins, Hisclear, finished, and yet 
; fected style made him a great favorite with his coun- 
trymen, and placed him, in the judgment of Quintilian, at 
the head of their elegiac writers. And certainly within his 
range he has no Roman rival. For natural grace and 
derness, for exquisiteness of feeling and expression, he 
ds alone. He has far fewer faults than Propertius, and 
cular he never overloads his lines with Alexandrian 
ng. But, for all that, his range is limited; and in 
er and compass of imagination, in vigor and originality 
onception, in richness and variety of poetical treatment, 
much his inferior, The same differences are percep- 
n the way the two poets handle their metre. Tibullus 
oother and more musical but liable to become monot- 
18; Propertius, with occasional harshnesses, is more vig- 
and varied. It need only be added that in many 
’s poems a symmetrical composition is obvious, 
the symmetry must never be reduced to a fixed 
tic scheme. 
le that we have lost some of the genuine poems 
On the other hand, much has come down to 
name which must certainly be assigned to 
y the first and second books of the usual order, 
a 
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and the grossest superstition he was religious in the old | ? D ) 
| but there is very little external and no internal evidence 
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or about 1240 verses, can claim his authorship. The first 
book consists of poems written at various times between 30 
and 26. It was probably published about 25 or 24, The 
second book seems to have been a posthumous publication, 
It is very short, containing only 428 verses, and 1s evidently 
incomplete. In both books occur poems which give evi- 
dence of internal disorder ; but scholars cannot agree upon 
the remedies to be applied. 

The third book, which contains 290 verses, is by a much 
inferior hand. The writer ealls himself Lygdamus and the 
fair that he sings of Newra. He was born in the same year 
as Ovid, in the consulship of Hirtius and Pansa; but there 
is nothing Ovidian about his work. He has very little poet- 
ical power, and his style is meagre and jejune. He has a 
good many reminiscences and imitations of Tibullus and 
Propertius; and they are not always happy. The separa- 
tion of the fourth book from the third has no ancient au- 
thority. They form one in the best MSS., and are quoted 
as one in the anthologies of the Middle Ages. The division 
dates from the revival of letters, and is due to the Italian 
scholars of the 15th eentury. The fourth book consists of 
poems of very different quality. The first is a composition 
in 211 hexameters on the achievements of Messala; and 
very poor stuff itis. ‘Fhe author is anknown; but he was 
certainly not Tibullus. The poem itself was written in 31, 
the year of Messala’s consulship. The next eleven poems 
relate to the loves of Sulpicia and Cerinthus. Sulpicia 
was a Roman lady of high station and the daughter of 
Valeria, Messala’s sister. She had fallen violently in love 
with Cerinthus, about whom we know nothing but what the 
poet tells us; and he soon reciprocated her feelings. The 
Sulpicia elegies divide into twe groups. The first comprises 
iv, 2-6, containing ninety-four lines, in which the theme of 
the attachment is worked up inte four graceful poems com- 
posed for Sulpicia and Cerinthus alternately. The second, 
iv, 8-12 (to which seven should be added), consists of Sul- 
picia’s own letters. They are very short, only forty lines 
in all; but they have a quite unique interest as being the 
only love poems by a Roman woman that have escaped the 
ravages of time. Their frank and passionate outpourings 
remind us of Catullus. The style and metrical handling 
betray the novice im poetical writing ; and the Latinity is 
“feminine.” The thirteenth poem (twenty-four lines) 
claims to be by Tibullus: but it is a miserable forgery. It 
is little more than a cento from Tibullus and Propertius. 
The fourteenth is a little epigram of four lines. There is 
nothing to determine its authorship. Last of all comes the 
epigram of Domitius Marsus already referred to. To sum 
up: the third and fourth books appear in the oldest tradi- 
tion as a single book ; if separated, they would contain only 
290 and 373 lines respectively, as against 812 of the first book 
and 428 of the incomplete second ; and they comprise pieces 
by different authors and in very different styles, none of 
which can be assigned to Tibulius with any certainty. The 
natural conclusion of this is that we have here a collection 
of scattered compositions relating to Messala and the mem- 
bers of his circle which has been added as an appendix to 
the genuine relics of Tibullus. When this collection was 
made cannot be exactly determined ; but it was certainly 
not till after the death of Tibullus, and probably not till 
after Messala’s. Besides the foregoing, two pieces in the 
collection called Priapea have been attributed to Tibullus; 


of his authorship. The text of Tibullus is, on the whole, 
better preserved than that of Catullus, and still moreso than 
that of Propertius. But it still contains many corruptions 
and several lacune, besides the disarrangements already 
referred to. 

The value of the short Vita Tibulli, which is found at the 
end of the Ambrosian and Vatican, also of inferior, MSS., 
has been much discussed, E., Baehrens maintains that it is 
genuine, and possibly an abstract from the book of Sue- 
tonius, De Poetis,—a conjecture supported by the fact that 
even in so short a piece of writing more than one Suetonian 
phrase oecurs (Baehr., Tibullische Blatt., p. 4 sq.),—while 
Schulze (Ztschr, f. d. Gymnasialwesen, Berlin, xxxii. 658) re- 
gards itas a mere rifacimento of Horace, Ep., i. 4, and various 
passages in Tibullus. E. Hiller ( Rhein. Mus., xviii. 350) 
thinks it genuine, but assigns it to the late classical period, 
—a view quite consistent with an ultimate Suetonian origin. 
It is as follows: “ Albius Tiballus, eques R. e Gabiis [ Baeh- 
rens’s ingenious conjecture for the MS. eques regalis, R. 
being the customary abbreviation for Romanus], insignis 
forma cultuque eorporis observabilis, ante alios Corvinum 
Messalam ob imgenium [so Baehr., MSS. originem, others 
oratorem| dilexit cuius et contubernalis Aquitanico bello 
militaribus donis donatus est. Hic multorum iudicio prin- 
cipem inter elegiographos optinet locum. Epistule: quoque 
eius, quamquam breves, omnino utiles sunt [so the MSS.; 
Baehrens reads subliles. The letters referred to are Sul- 
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picia’s]. Obiit adulescens, ut indicat epigramma super- 
scriptum ” (i.¢., the one ascribed to Domitius Marsus. These 
words seem to be a later addition to the Life). Another 
moot question of some importance is whether our poet should 
be identified with the Albius of Horace (0Od.,i. 33; Epist., 
i. 4), as is done by the commentator Porphyrio (200-250 
A.D.) in his Scholia. 
Albius to moderate his grief at the cruelty of Glycera, nor 
to descant in piteous elegies on her broken faith and the 
victory of a younger rival. It is clear that Glycera cannot 
be Nemesis; for it is a pseudonym, as the context shows, 
and Horace would, of course, have used the same pseudonym 
as Tibullus. If, on the other hand, Nemesis were a real 
name, Horace had no occasion to use a pseudonym. It is 
possible that Tibullus had another mistress, Glycera, of 
whom we know nothing further, and that the miserabiles 
elegi have perished; but this is a mere supposition. The 
Albius of the epistle has an estate at Pedum, where Horace 
conjectures he may be musing or writing. He is handsome, 
rich, and knows how to enjoy life. He is wise and has the 
gift of speech, popularity, reputation, and good health 
abunde,—an enviable list of attributes, but certainly one, 
which does not agree very well with what we know from 
elsewhere of Tibullus. The theory, then, that these pas- 
sages refer to Albius Tibullus must be pronounced, with 
Baehrens, unproven ; and the forma of Horace’s Albius must 
not be used, as Schulze uses it, to subvert the credit of the 
insignis forma of the Life-—Ovid, Trist., iv. 10, 53 sq., “ sue- 
cessor fuit hic [Tibullus] tiba, Galle, Propertius, illi, quartus 
ab his serie temporis ipse fui.” In the preceding couplet he 
had said, ‘ Vergilium vidi tanturh nec amara Tibullo tem- 
pus amiicitiz fata dedere mee.’ Ovid, who was born in 43, 
would be only twenty-four at Tibullus’s death if it occurred 
in 19.—The loss of 'Tibullus’s landed property is attested by 
himself (i. 1, 19 sq.), ‘‘ Vos quoque felicis quondam, nune 
pauperis agri custodes, fertis munera vestra, Lares. Tune 
vitula innumeros lustrabat cesa iuvencos; nunc agna exigui 
est hostia parva soli” (comp. 41, 42), Its cause is only an 
inference, though a very probable one. That he was allowed 
to retain a portion of his estate with the family mansion is 
clear from ii. 4, 53, “ Quin etiam sedes iubeat si vendere 
avitas, ite sub imperium sub titulumque, Lares.” Compare 
the passages quoted above and i. 1, 77, 78.—Messala com- 
posed epigrams (Plin., Zp., v.3) and bucolic poems (comp. 
the pseudo-Virgilian Catalepton, ii,); but he was more con- 
spicuous as a patron than as a poet. On his cirele and that 
of Mecenas, see Teuffel, Gesch. der rémischen Literatur, 4th 
ed., p. 431 (vol. i. p. 389 of the Eng. transl.). Other mem- 
bers of the circle were Messala’s brother, Pedius, Publicola, 
/Emilius Macer (probably the Macer addressed in ii. 6), Val- 
gius Rufus, Lygdamus, Sulpicia, and others, and even Ovid 
to a certain extent (Ov., Pont., i. 7,28 sq. ; Trist., iv. 4, 27 sq.). 
Tibullus was Messala’s contubernalis in the Aquitanian war 
(Vita Tib. and Tib., i. 7, 9 sq.,a poem composed for Messala’s 
triumph). It should be stated that the date of the Aquitan- 
ian campaign is still undetermined. It has been assigned 
jbo 30, 29, and 28. He received militaria dona ( Vita); Baehrens 
unkindly suggests it was for purely poetical services (ib. 
Bl., p. 15). Tibullus’s dislike of war is always coming to 
the surface (e.g. i., 35 i. 10), and so also his love of quiet 
and retirement (i. 1; ii. 1; 3, 1 sqg.)—Apuleius (Apol., 10), 
“accusent Tibullum .. . quod ei sit Plania in animo, Delia 
in versu;” this is the most probable form of the name, 
Delia (di\0s) being a translation of Plania. As regards her 
station, it should be noticed that she was not entitled to 
wear the stola, the dress of Roman matrons (i. 6, 68). Her 
husband is mentioned as absent (i. 2, 67 sq.). She eludes 
the custodes placed over her (i. 2, 15, and 6, 7). Tibullus’s 
suit was favored by Delia’s mother, of whom he speaks in 
very affectionate terms (i. 6, 57 sq.). For Tibullus’s illness 
at Corcyra, see i. 3,1 sq.,55 sq. The fifth elegy was written 
during estrangement (discidiwm) and the sixth after the 
return of the husband and during Delia’s double infidelity. 
On the difficulty of “ harmonizing” the Delia elegies, see 
F. Leo (in Kiessling and Wilamowitz-Méllendorf’s Philol. 
Unters., ii. pp. 19-23), who is, however, too skeptical. Any 
other attachments that Tibullus formed (such as the sup- 
posed one for Glycera) must have fallen between the end of 
the Delia and the beginning of the Nemesis connection.— 
Ovid, writing at the time of Tibullus’s death (Am., iii. 9, 
31), says—“ Sie Nemesis longum, sic Delia, nomen habebunt, 
altera cura recens, altera primus amor.’ Nemesis is the 
subject of book ii. 3, 4,6. The mention of a lena (ii. 6 settles 
_ her position. The connection had lasted a year when ii. 5 
was written (see ver. 109). It is worth noticing that Martial 
selects Nemesis as the source of Tibullus’s reputation, 
“fama est arguti Nemesis lasciva Tibulli” (Zpigr., viii. 73, 
7); compare xiv. 193, “usit amatorem Nemesis lasciva 
Tibullum, in tota invit qnem nihil esse domo,” where, how- 


ever, the second line is taken from one of the Delia elegies. | Kl. Schr., ii. 149) have condemned t 


In the former passage Horace tells | 


TIBULLUS. 


Ovid, Amores, iii. 9, 58, “me tenuit moriens deficiente 
manu.” The point of this can only be seen by reference to 
Tib., i. 1, 60, where Delia is addressed, * te teneam moriens 
deficiente manu.”’—The epigram of Domitius Marsus on his 
death is as follows: “Te quoque, Vergilio comitem, non 
equa, Tibulle, mors iuvenem campos misit ad Elysios, ne 
foret aut elegis molles qui fleret amores aut caneret forti 
regia bella pede.”’—Tibullus condemns the rough handling 
which the inamorata often suffered from her Roman lover, 
e.g., 1. 10, 59-60—* A! lapis est ferrumque, suam quicumque 
puellam verberat; e caelo deripit ille deos.” The tender- 
ness of the passage paraphrased above (ii. 6, 41) is perhaps 
unmatched in ancient poetry: “desino, ne doming luctus 
renoventur acerbi. Non ego sum tanti ploret ut illa semel.” 
—His love for a rustic life and rustic worship appears 
throughout whole poems, as in i. 1 and ii. 1,2. Of his 
poetry he says (ii. 4, 19), ** Ad dominam faciles aditus per 
carmina quero; ite procul, Musze, si nihil ista valent.”— 
Specimens of Tibullus at his best may be found in i. 1, 3, 
89-94; 5, 19-36; 9, 45-68; ii. 6. Quintilian says (Jnst., x. 1, 
93), “ Elegia quoque Greecos provocamus, cuius mihi tersus 
atque elegans maxime videtur auctor Tibullus; sunt qui 
Propertium malint; Ovidius utroque lascivior sieut durior 
Gallus.”— Ovid (Am., lc.) well calls him cultus, Martial 
argutus, fine-toned.” A short but not inadequate account 
of Tibullus’s prosody is given by L. Mueller in his intro- 
duetion to Tibullus ( Catullus, Tibullus, und Propertius, Leipsie, 
1880). Catullus and Tibullus lengthen ashort vowel before 
sp and fr; Propertius always keeps it short in similar con- 
juctions, even where s is followed by two consonants, as in 
striges. Catullus, and in three cases Tibullus, allow a tri- 
syllabic verb to close the pentameter. Propertius never 
permits himself this liberty, although in his earlier poems 
he has as many trisyllabie endings as Tibullus —Lhe chro- 
nology of the first book is discussed amongst others by 
Baehrens (7ib. Bl., pp. 12-24). But the data do not admit 
in all eases of his precise determinations. Baehrens and 
Hiller (Hermes, xviii. 353) agree that the second book was 
posthumous. If it had been known to Ovid when he wrote 
his elegy on the poet’s death, it seems certain that he would 
have quoted from it. Hiller assigns 2 B.c. as an inferior 
limit, by which time Ov., Ars Am., iii, 3, 535 sq., must have 
been written. Amongst the “ disarranged poems” are i. 1, 
4, 6 and ii. 3,5. Proposed rearrangements of them may be 
found in Hiller’s Tibullus (1885). Charisius (pp. 66 and 105) 
quotes part of a hexameter which is not found in the extant 
poems of Tibullus. 

The Tibullian authorship of book iii. has long ago been 
surrendered by scholars. Its latest defenders have been 
Fuss (De Elega. Libro quem Lygdami esse putant, Minster, 
1867) and the English translator, J. Cranstoun. It has been 
suggested that Lygdamus (Avyd0s, white marble) is a Greciz- 
ing of Albius, some relation of Tibullus (compare Hiller, 
Hermes, xviii. 353, n.2) ; and this is possible. Gruppe’s long- 
exploded theory that Ovid was the author has been recently 
revived by J. Kleeman (De Libri IIT. Carminibus que Tibulli 
Nomine circumferuntur, Strasburg, 1876). Considerable dif- 
ficulty is caused by iii. 5, 15-20, which contains agreements 
with three passages of Ovid, Ars Am., ii. 669 sq.; Tr., iv. 10, 
6: “cum cecidit fato consul uterque pari” (Lygdamus and | 
Ovid using word for word the same expression for the year 
of their birth, the consulship of Hirtius and Pansa); and 
Am., xi. 14, 23 sq., which are much too close to be accidental, 
and in which the theory that Ovid was the imitator is 
excluded by the fact that the lines are much more appro- 
priate to their surroundings in Ovid than in Lygdamus. In 
consequence Baehrens (7ib. Bl., 40) regards the poem as 
written after 13 A.p., the date of the Tristia, while Hiller 
(Lc., p. 359) regards the lines as a later addition by Lygdamus 
himself. In either case it would be published after 13, 
The line quoted above may have obtained proverbial eur- 
rency before either of the passages was written, as the death 
of both consuls in one year would have im sed the 
Roman imagination as powerfully as the coincident deaths 
of Adams and Jefferson did the American. In that case no 
part of book iii. need be later than the Christian For 
Lygdamus’s imitations of Tibullus, see Gruppe, D is 
Elegie, i. 112 sq. There are resemblances bety 
pseudo-Tibullus and the Catalepton (Baehr., op. cit., p. 52).—_ 
The view of Baehrens (Tid. Bldtt., 49) and others that iii. 
and iy. originally formed one book may now be considered 
established, in spite of Birt’s objections (Das an 
wesen, 426 sq.); and Hiller in his edition prir 
one. They were published some time after 
after the death of Messala (Baehrens, op. cit., 
of his son Messalinus”). Further determin 
date is impossible. We do not know when tl 
to the genuine poems of Tibullus; but | 
before the Life was written.—Most schol: 
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Messala.” It is an inflated and at the same time tasteless | 
declamation, entirely devoid of poetical merit. The lan- 
guage is often absurdly exaggerated, eg., 190 sq. The 
author himself seems to be conscious of his own deficien- 
cies (1 sq., 177 sq.). All that we know about him is that he, 
like so many of his contemporaries, had been reduced to 
poverty by the loss of his estates (181 sq.). The date is fixed 
by 121 sq.—Sulpicia was the daughter of Servius Sulpicius 
(iv. 10, 4), and she seems to have been under the tutelage 
of Messala (cf. 14, 5-8), her uncle by marriage (Haupt, 
Hermes, iv. 33 sq.). Cerinthus is a real name. He was prob- 
ably a Greek (Baehr., p.41 and note). He is not to be iden- 
tified with the Cornutus addressed in Tib., ii. 2,3. Gruppe 
(op. cit., 27) and Tenffel (Studien, 367) attribute iv. 2-6 to 
Tibullus himself; but the style is different, and it is best 
to answer the question as Baehrens does (p. 46) with a non 
liquet. For Sulpicia’s style and its feminine Latinity, com- 
pare Gruppe (op. cit., i. 49 sq.) —The direct ascription of iv. 
13 (verse 13—“ nunc licet e caelo mittatur amica Tibullo ”’) 
to Tibullus probably led to its being included in the collec- 
tion. Later on, it and the epigram together caused the 
addition of the pseudo-Tibulliana to the genuine works. 
Although not suspected till recently, it is unquestionably 
spurious; see the examination by Postgate (Journ. of Phil., 
ix. 280 sq.)—The authorship of the two Priapea (one an 
epigram and the other a longer piece in iambics) is discussed 
by Hiller ( Hermes, xviii. 343-9). His conclusions are that, as 
regards the iambics, the theory that Tibullus was its author, 
though from the nature of the case it does not admit of 
complete disproof, rests upon the slightest of foundations, 
and, as regards the epigram, that the hypothesis of a 
Tibullian authorship is quite inadmissible. 


The text of Tibullus is in a much better condition than it was 
in Lachmann’s time, thanks to the recent discovery of new MSS. 
a E. Baehrens. Of these the Ambrosianus (A), of date about 

74, and the Vaticanus (V), end of the 14th or beginning of the 
1th century, agree so closely that they can be referred to an 
original extant in the early part of the 12th or 13th century but 
long since lost. A third is the Guelferbytanus (G), written in 
Lombard characters, but on parchment of the beginning of the 
16th century. Baehrens, who attaches great importance to the 
original readings of this codex, considers it a faithful copy of a 
10th or 11th century MS. Besides these we have a number of ex- 
tracts from Tibullus in the Florilegium Purisinum, an anthology 
from various Latin writers which eet dates back to the 11th 
century, and which we have from two MSS, at Paris (7647 and 
17,903); see Meyncke, Rhein. Mus., xxv. 369 sq. Baehrens con- 
siders that these excerpta Parisina and G are closely connected, 
and that their original and that of A and V were both descended 
from a more ancient MS., which he calls O, but which was still 
full of corruptions. The so-called Excerpta Frisingensia, preserved 
in an Ilth-century MS. (now at Munich), but unfortunately very 
few in number, are extracted from a much better MS. than O. 
Still better was the Fragmentum Cuiacianwn, which we know 
only from Sealiger’s collation (in the library at Leyden), and 
which is to be carefully distinguished from the codex Cuiacianus, 
a late MS. containing Catullus, Tibullus, and Propertius, and 
still extant. It only contained from iii. 4,65 to the end. The 
codices which Lachmann used are later than all the foregoing 
- and full of interpolations. Baehrens’s estimate of the MS. authori- 
ties for Tibullus has not been accepted in all its details. In 
_. particular his high estimate of G has been disputed by Leo, 
op. eit., p.3; Rothstein, De Tibulli Codicibus, p. 67 sq. (who also 
endeavors to raise Lachmann’s MSS, to an independent position 
again); and others. R, Leonhard, in a careful dissertation, De 
Codicibus Tibullianis Capita Tiia (Munich, 1882), agrees with 
_ Baehrens in the main, though his pedigree of the MSS. (p. 53) is 
more elaborate. 

_ Editions.—The first two editions of Tibullus and the psendo- 
Tibulliana are that with Catullus, Propertius, and the Silve of 
Statius by Vindelin de Spira (Venice, 1472) and one of Tibullus 
separately by Florentius de Argentina, probably printed in the 
Same year. Compare Huschke, Tibullus, Preef., vi. sq., xxiii. “4: 
Amongst others we may mention those by Sealiger (with Catul- 

; rtius, Paris, 1577, 1582, ete.), Broukhuys (Amster- 
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by J. Vahlen in the Monatsberichte of the Berlin Academy, 

: . For fuller bibliographies, see Engelmann's 
oe Latinorum (ed, Preuss, 1882) and J. E. B. 
Bibliographical Clue to Latin Literature (1875). For the 
ms. see the preface to Huschke’s. There is an excel- 
of Tibullus in W. S. Teuffel’s Gesch. d. réimisch, Liter- 
. L. Schwabe, 1882). Those in the Eng. tr. and 
Encuklopddie are antiquated. The following trans- 
h verse are known,—by Dart (London, 1720), 
1739, 2 yols., with Latin text and notes, subse- 

1), Cranstoun (Edinburgh and London, 1872). 

a New Edition of the Ele Tibullus, with a 

y contains i. 1 and 7, 


Classic Poets (London, 1814, 
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vol. xii. 141-171) contains i. 1; fi. 4; iif. 2-4; 6, 88 to end; iv. 2, 3. 
To these should probably be added Tibullus, with other Translations 
Srom Ovid, Horace, ete., by Richard Whiffin, London, 1829. Cran- 
stoun's is the only complete version of merit; but it is far inferior 
to the translations by Elton, from whom Cranstoun seems some- 
times to have borrowed. (J. P. P.) 


TIBUR. See Trvort. 

TIC DOULOUREUX. See Neuratata. 

TICINO, or Trsstn, a canton of Switzerland, rank- 
ing as eighteenth in the Confederation, consists of the 
upper basin of the river from which it takes its name 
—the Val Leventina, with the tributary valleys of 
Blegno and Maggia—and farther south takes in the 
districts of Lugano and Mendrisio between Lakes 
Maggiore and Como. Its total area is 1088.2 square 
miles, which is exceeded by only four other Swiss 
‘antons,—Graubiinden (Grisons), Bern, Valais, and 
Vaud. Of this 725.8 square miles are classed as pro- 
ductive, including 215.3 square miles covered by forests 
and 33.8 by vines; of the unproductive portion 24.3 
square miles are occupied by lakes (most of that of 
Lugano belonging to the canton) and 13.1 by glaciers. 
The highest points in the canton are the Basodine 
(10,749 feet) in the northwest and the Valrhein 
(11,148 feet) in the northeast corners. In 1880 the 
population was 130,777 (the females exceeding the 
males by 10,000, doubtless owing to the emigration of 
the latter), being an increase of 11,158 on that of 1870 ; 
the increase was particularly marked in the Val Leven- 
tina and is due to the influence of the St. Gotthard 
Railway, which traverses the entire canton. Of this 
population 129,409 speak Italian; 342 of the re- 
mainder form the German-speaking hamlet of Bosco 
or Gurin in the Val Caverna (in northwest), a colony 
from the neighboring valley of Formazza or Pommat, 
which is politically Italian. In religion 130,017 are 
Roman Catholics. Until 1859 Ticino was partly (Val 
Leyentina, Val Blegno, and the Riviera) in the metro- 
politan diocese of Milan, chiefly in that of Como, and 
is still practically (though not legally) administered by 
these two bishops,—all attempts made hitherto to in- 
corporate them with the see of Chur or to secure the 
erection of a special see for them having failed. The 
chief towns are Lugano (6129 inhabitants), Airolo 
(3674), Mendrisio (2749), Locarno (2645), and Bellin- 
zona (2436). Formerly Lugano, Locarno, and Bellin- 
zona were the capital by turns of six years each; but 
since 1881 the seat of government has been perma- 
nently fixed at Bellinzona. ‘Ticino stands in a com- 
paratively low position as regards moral, educational, 
agricultural, and commercial matters. It has pro- 
duced a number of sculptors, painters, and architects. 
Many of the men migrate during the summer in search 
of work as picture-dealers, waiters in cafés, chimney- 
sweeps, and especially as masons, plasterers, laborers, 
and navvies. <A large quantity of fruit is grown; the 
chief articles exported are cattle, hay, fish, chestnuts, 
and earthenware. In manners, customs, and general 
character the inhabitants strongly resemble their Ital- 
ian neighbors. ; 

The canton is made up of all the permanent conquests 


(with one or two trifling exceptions) made by different” 


members of the Swiss League south of the main chain of 
the Alps. From an historical point of view Italian Switz- 
erland falls into three groups: (1) Val Leventina, con- 
quered by Uri in 1440 (previously held from 1403 to 1426) ; 
(2) Bellinzona, the Riviera, and Val Blegno (held from 1419 
to 1426), won in 1500 from the duke of Milan by men from 
Uri, Sechwyz, and Nidwald, and confirmed by Louis XII. 
of France in 1503; (3) Locarno, Val Maggia, Lugano, and 
Mendrisio, seized in 1512 by the Confederates when fight- 
ing for the Holy League against France, ruled by the 
twelye members then in the League, and confirmed by 
Francis I. in the treaty of 1516. These districts were 
governed by bailiffs holding office two years and purchas- 
ing it from the members of the League; each member of 
group 3 sent annually an envoy, who conjointly constituted 
the supreme appeal in all matters. This government was 
very harsh and is one of the darkest pages in Swiss history. 
Yet only one open revolt is reeorded—that of the Leventina 
against Uri in 1755, In 1798 the people were distracted a 
the Swiss and “Cisalpine republic” parties, but sided wi 
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the Swiss. 
were formed into two cantons of the Helvetic republic— 
Bellinzona (=1 and 2 above) and Lugano (=3). In 1803 


all these districts were formed into one canton—Ticino— | 


which became a full member of the Swiss Confederation. 


From 1810 to 1813 it was occupied by the troops of Napo- | 


TIeon. The roads over the Bernardino (1819-23) and the St. 
Gotthard (1820-30) were made under the constitution of 
1814. But many of the old troubles reappeared and were 
only done away with by the constitution of 23d July, 1830, 
which (with subsequent modifications) prevails at the 
present time. A legislative assembly (112 members) chosen 
by direct election and an executive (5 members) chosen by 
the legislature are its principal features. The “optional 
referendum” (permitting the submission of any law to a 
popular vote if asked for by a certain number of citizens) 
was adopted in 1833. In 1848, on religious grounds and 
owing to fears as to customs duties, the canton voted in 
the minority against the Federal constitution of that year; 
but in 1874, though the people voted against the revised 
constitution, the legislature adopted it, and the canton 
was counted as one of the majority. Since 1830 the local 
history of the canton has been very disturbed owing to 
the fact that, though Roman Catholicism is the state re- 
ligion, and all the population are Roman Catholic (the few 
Protestants having been expelled from Locarno in 1555), 
they are divided between the Radical and Ultramontane 
parties. Since 1876 the intervention of Federal troops 
(already known in 1870) has been quite common in con- 
sequence of conflicts of the local authorities inter se, or 
against the Federal assembly. 


See Der Kanton Tessin, by Stefano Franscini (St. Gall, 1835), 


TICK. See Mrre. 

TICKELL, TaHomas (1686-1740), English man of 
letters, the son of a clergyman, was born at Bride- 
kirk, near Carlisle, in 1686. After a good prelimi- 
nary education he went to Queen’s College, Oxford, 
where in 1708 he took his degree, and of which eol- 
lege he was two years later elected fellow. He did 
not take orders, but by a dispensation from the erown 
was allowed to retain his fellowship until his marriage 
in 1726. As a poet Tickell displayed very mediocre 
qualities. His suecess in literature, as in life, was 
mainly due to the friendship and patronage of Addi- 
son, who procured for him (1717) the under seeretary- 
ship of state, to the chagrin of Steele, who thenceforth 
bore Tickell no good will. During the peace negotia- 
tions with France Tickell published the Prospect of 
Peace, which was well spoken of in the Spectator and 
reached a sixth edition. In 1717 he brought out a 
translation of the first book of the Ziad contempora- 
neously with Pope’s version. Kens/ngton Gardens, his 
longest poem, which appeared in 1722, is inflated and 
ok and was doomed to oblivion from its birth. 

r. Johnson’s criticism of it gives it its due meed of 
praise and blame. The most popular of Tickell’s poet- 
ical writings was the ballad of ‘‘ Colin and Lney,” 
which will bear comparison with some of the ballad 
poems of Wordsworth. Whether from fear of Pope’s 
rivalry or from unbiassed choice, Tickell abandoned 
the translation of the Z/id and set about rendering 
the Odyssey and Luean into English. In 1725 he 
was appointed secretary to the lords justices of Ire- 
land,—a post which he retained until his death, which 
took place at Bath on 23d April, 1740. Tickel rose 
once above the level of mediocrity, when he wrote his 
elegy addressed to the earl of Warwick on the death 
of Addison.  Posterity has endorsed Dr. Johnson’s 
affirmation that this elegy is equal in sublimity and 
elegance to any funeral poem which had theretofore 
appeared,—and this notwithstanding Steele's caustic 
disparagement, that it was only ‘* prose in rhyme.” 
Tickell also contributed to the Spectator and the 
Guardian. 

See “T. Tickell,” in Johnson’s Lives of the Poets; the 

Spectator ; Anderson’s English Poets; Ward’s English Poets. 


TICKNOR, GroraE (1791-1871), historian of 
Spanish literature, was born at Boston (Mass.) on 1st 
August, 1791. He received his early education from 
his father, Elisha Ticknor, who, though at that time 


On being freed from their hated masters, they | 
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in business, had been principal of the local Franklin 
public school and was the originator both of the sys- 
tem of free primary schools in Boston and of the first 
New England savings-bank. He studied at Dart- 
mouth College from 1805 to 1807, and on leaving it 
was placed for nearly three years under Dr. Gardiner, 
a pupil of Dr. Parr. In the autumn of 1810 Ticknor 
entered the office of a leading Massachusetts lawyer, 
and, though his studies appear to have been literary 
rather than legal, he was admitted to the bar in 1813. 


| He at once commenced practice ; but a year’s experi- 
/ment convinced him that scholarship and letters 


would be more congenial to his abilities. In the 
spring of 1815 he set sail for England. Attractive in 
appearance, cultured, vivacious, and sympathetic, he 
had won many influential friends in America, and his 
introductions gave him access to most of the men then 
worth knowing in Europe. He spent nearly two 
years at Gé6ttingen; but he also visited the chief 
towns on the Continent, meeting Prescott for the first 
time at Paris, and spending some months in Spain 
and Portugal, the life and literatures of which had 
already strong attractions for him. Returning to 
America in the summer of 1819, he was inducted in 
the August following to the Smith professorship of 
French and Spanish literature and to the college profes- 
sorship of belles-lettres at Harvard. The history and 
criticism of Spanish literature was in many respects 
a new subject at that time even in Europe,—the 
Spaniards themselves having no adequate treatment 
of their literature as a whole, and both Bouterwek 
and Sismondi having worked with scanty or second- 
hand resources. To supply this want, therefore, he 
gave his most serious thought, developing in his lee- 
tures the scheme of his more permanent work. In 
June, 1821, his father died, and in September he mar- 
ried Anna, daughter of Samuel Eliot, a merchant and 
founder of the chair of Greek literature at Harvard 
College. In the years following 1821 Ticknor made a 
vain effort to introduce measures of university reform. 
The death of his only son in 1834 and the subsequent 
failure of his wife’s health led him to resign his post 
at Cambridge to Longfellow; and in the spring of 
1835 he again went to Europe, where he remained 
until 1838. From that time till his death he lived 
chiefly at Boston. Till 1849 he published only ocea- 
sional reviews and papers, such as his essays on 
Moore’s Anacreon, on Milton's Paradise Lost, and on 
Thatcher's Sermons, in 1812; on Michael Stiefel, in 
1816; on Griscom’s Jour in Europe and on General 
La Fayette, in 1824; on amusements in Spain and on 
changes in Harvard College, in 1825; on Chateaubri- 
and, in 1827; on Daniel Webster, in 1831; and on 
the best mode of teaching living languages, in 1832. 
His History of Spanish Literature, the rst editions 
of which appeared in New York and London in 1849, 
was welcomed on all hands as the standard work on 
the subject. and was rapidly translated into Spanish 
and other Continental languages. Whatever its de- 
fects, it at least reduced to system and clearness a 
large mass of varied historical material hitherto only 
vaguely known; and its copious references to author- 
ities and editions and its loving exploration of the 
by-ways of the literature made it as valuable to schol- 
ars as its direct and unpretentious style made it pop- 
ular with general readers. In many eee “was 
the admirable literary complement of the ‘istori 

work of Prescott. Like his, the bent of Ticknor’s 
mind was expository rather than critical; and in both 
eases the standards applied were of a conventi 
rather than of an advanced nature. i 
the glow of vivid narration often hi 
reveals the underlying problems of social 
sophie import, so with Ticknor a i 
graceful and genial commonplace is 
the really vital critical issues of the — 
At crucial moments in place of th 
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ligence of the ordinary book-lover. 
ever, was common to the critical schools of the time. 
The merits of the work in its accurate survey of com- 
paratively untrodden ground were individual and of 
an exceedingly high order. Ticknor subsequently 
took an active part in the establishment of the Boston 
publie library, in the interests of which he paid in 
1856-another visit to Kurope, and to which he left at 
his death his fine collection of Spanish and Portu- 
guese works. In 1859, on the death of Prescott, he 
at once began to collect materials for a life of his 
friend, which was published in 1864. His death took 
place at Boston on 26th January, 187]. 

A Life of Ticknor, with his letters and journals, was 
edited by George 8. Hillard, Boston, 1876. 

TICONDEROGA, a village and township of the 
United States, in Kssex county, New York, situated 
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upon the stream connecting Lakes George and Cham- 
plain, and extending back upon an abrupt promontory 
which separates the two lakes. Two railroads enter 
the village,—the Delaware and Hudson and a branch 
of the Central Vermont. The population in 1880 was 
3304. 


Commanding the direct route from the St. Lawrence to 
the Hudson, Ticonderoga was early seized by the French 
and fortified under the name ef Fort Carillon. In July, 
1758 it was unsuccessfully attacked by Abercrombie. In 
the same month of the succeeding year it was abandoned 
by the French upon the approach of an English army 
under Amherst, who occupied it and greatly strengthened 
its works. At the beginning of the Revolution, in 1775, 
the fort was surprised and captured by Ethan Allen and a 
party of Vermont militia, In 1777 it was retaken by the 
English under Burgoyne and was held by them until the 
close of the war. 
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I. On Tue NATURE oF TIDEs. 


@ 1. Definition of Tide. 


\ HEN, as oceasionally happens, a ship in the open 
sea meets a short succession of waves of very 

unusual magnitude, we hear of tidal waves; and the 

large wave caused by an earthquake is commonly so 

., described. The use of the term “‘ tide”’ 
nition. 


it has perhaps been fostered by the fact that such 
waves impress their records on automatic tide-gauges, 
as, for example, when the wave due to the volcanic 
outbreak at Krakatoa was thus distinctly traceable in 
South Africa, and perhaps even faintly at Brest. We 
can only adequately define a tide by reference to the 
cause which produces it. A tide then isa rise and fall 
of the water of the sea produced by the attraction of 
— thesunand moon. Arise and fall of the sea pro- 
duced by a regular alternation of day and night breezes 
by regular rainfall and evaporation, or by any influence 
_ which the moon may have on the weather cannot 
strictly be ealleda tide. Such alternations may, it is 
trne, be inextricably involved with the rise and fall of 
the true astronomical tide, but we shall here distin- 
guish them as meteorological tides. These movements 
are the result of the action of the sun, as a radiating 
body, on the earth. ‘Tides in the atmos- 


Atmos- . 
eric phere would be shown by a regular rise and 
des. fall in the barometer, but such tides are un- 


doubtedly very minute, and we shall not discuss them 
in this article, merely referring the reader to the 
Mécanique Céleste of Laplace, bks. i. and xiii. There 
are, however, very strongly marked diurnal and semi- 
diurnal inequalities of the barometer due to atmos- 
pherie meteorvlogical tides. Sir William Thomson in 
an interesting speculation! shows that the interaction 
of these quasi-tides with the sun is that of a ther- 
modynamie engine, whereby there is caused a minnte 
onlar acceleration of the earth’s rotation. This 
‘matter is, however, beyond the scope of the present 
article. We shall here extend the term ‘‘tide’’ to 


In the technical a of the article by the 
8 


Seeishe, or of the solid globe itself, multiplied by a 
mle harmonic function of the time. 


I F we live by the sea or on an estuary, we see that 
1e water rises and falls nearly twice a day; speaking 


ne, September, 1881, or Proc. Roy. Soc. of 
Ls “Tides and Waves,” in Ency. Metrop. 


in this connection is certainly incorrect, but | [; 


'maximum, and on the day after the first 


more exactly, the average interval from high water to 
high water is about 12° 25", so that the pign water 
average retardation from day to day is about retarded hom 
50" The times of high water are then Per diem, 
found to bear an intimate relation with the moon’s 
position. Thus at Ipswich high water occurs when 
the moon is nearly south, at London Bridge when it is 
southwest, and at Bristol when it is east-southeast, 
for a very rough determination of the time of high 
water it 1s sufficient to add the solar time of high 
water on the days of new and full moon (called the 
‘‘establishment of the port’’) to the time of the moon’s 
passage over the meridian, either visibly above or in- 
visibly below the horizon. The interval y, .); 

_ ’ : ‘ ariability 
between the moon’s passage over the me- of interval 
ridian and high water varies sensibly with after moon's 
the moon’s age. From new moon to first Waters 
quarter, and from full moon to third quarter (or rather 
from and to a day later than each of these phases), 
the interval diminishes from its average to a minimum 
and then increases again to the average ; and in the 
other two quarters it increases from the average to a 
maximum, and then diminishes again to the average. 

The range of the rise and fall of water is also sub- 
ject to great variability. On the days after 


° 4 r Spri 
new and full moon the range of tide is atits “P""S tes 


neap. 


amd third quarter at its minimum. The maximum is 
called ‘‘ spring tide ’’-and the minimum ‘“‘ neap tide,”’ 
and the range of spring tide is usually between two 
and three times as great as that of neap tide. At 
many ports, however, especially non-European ones, 
two successive high waters are of unequal heights, 
and the law of variability of the difference is somewhat 
complex; a statement of that law will be easier when 
we come to consider tidal theories. In considering 
any tide we find, especially in estuaries, that the inter- 
val foo high to low water is longer than that from 
low to high water, and the difference between the 
intervals is greater at spring than at neap. 

In a river the current continues to run up stream 
for some considerable time after high water niverdd 
is attained and to run down similarly after BiveT des. 
low water. Much confusion has been occasioned by 
the indiscriminate use of the term ‘‘tide’’ to denote 
a tidal current and a rise of water, and it has often been 
incorrectly inferred that high water must have been 
attained at the moment of cessation of the upward 
current. The distinction between ‘rising and falling” 
and “flowing and ebbing’’ must be care- 


fully maintained in rivers, whilst it van- pagan | 
ishes at the seaboard. Ifweexaminethe fall from 
: ood age 

e 


rogress of the tide-wave up a river, we 
find that high water occurs at theseaearlier ¥ 
than higher up. If, for instance, on a certain day it 
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is high water at Margate at noon, it is high water at 
Gravesend at a quarter past two, and at London Bridge 
afew minutes before three. The interval from low to 
high water diminishes also as we go up the river; and 
at some distance up certain rivers—as, for example, the 
Severn—the rising water spreads over the flat sands in 
a roaring surf and travels up the river almost like a 
wall of water. This kind of sudden rise is called a 
*bore.’"! In other cases where the difference between 
the periods of rising and falling is considerable, there 
are, in each high water, two or three rises and falls. 
A double high water exists at Southampton. 

When an estuary contracts considerably, the range 
of tide becomes largely magnified as it narrows; for 
example, at the entrance of the Bristol Channel the 
range of spring tides is about 18 feet, and at Chepstow 

about 50 feet. This augmentation of the 


Augmenta- . > . 5 
aan or height of the tide-wave is due to the con- 
height in centration of the energy of motion of a 
estuaries, a 


large mass of water into a narrow space. 
At oceanic ports the tidal phenomena are much less 


marked, the range of tide being usually only 2 or 3} 


feet, and the interval from high to low water sensibly 
equal to that from low to high water. The changes 
from spring to neap tide and the relation of the time 
of high water to the moon’s transit remain, however, 
the same as in the case of the river tides. 

In long and narrow seas, such asthe English Chan- 
nel, the tide in mid-channel follows the 
same law as at a station near the mouth of 
a river, rising and falling in equal times; 
the current runs in the direction analogous to up stream 
for three hours before and after high water, and down 
stream for the same period before and after low water. 
But near the sides of channels and near the mouths of 
bays the changes of the currents are very complex ; and 
near the headlands separating two bays there is usually 
at certain times a very swift current, termed a ‘‘ race.’’ 

In inland seas, such as the Mediterranean, the tides 
are nearly insensible except at the ends of Jong bays. 
Thus at Malta the tides are not noticed by the ordinary 
observer, whilst at Venice they are conspicuous. 

The effect of a strong wind on the height of tide is 
, generally supposed to be very marked, es- 
bigs pecially in estuaries. In the case of an ex- 
ceptional gale, when the wind veered round appropri- 
ately, Airy states? that the water has been known to 
depart from its predicted height at London by as much 
as 5 feet. The effect of wind will certainly be differ- 
ent at each port. The discrepancy of opinion on this 
subject appears to be great,—so much so that we hear 
of some observers concluding that the effect 


Land-locked 
seas. 


on of the wind is insensible. Variations in 
pressure. barometric pressure also canse departures 


from the predicted height of water, high 
barometer corresponding to decrease of height of water. 
Roughly speaking, an inch of the mercury column 
will correspond to something less than a foot of water, 
but the effect seems to vary much at different ports.* 


@3. General Explanation of the Cause of Tides. 


The moon attracts every particle of the earth and 
ocean, and by the law of gravitation the 


al aga force acting on any particle is directed to- 
forces. wards the moon's centre, and is jointly pro- 


portional to the masses of the particle and 
of the moon, and inversely proportional to the square 
of the distance between the particle and*the moon’s 
centre. If we imagine the earth and ocean subdivided 
into a number of small portions or particles of equal 
mass, then the average, both as to direction and in- 
tensity, of the forces acting on these particles is equal 
to the force acting on that particle which is at the 
earth’s centre. Tor there is symmetry about the line 
joining the centres of the two bodies, and, if we divide 

1 See a series of papers bearing on this kind of wave by Sir W. 


Thompson, in Phi), Maq., 1886-87. 
2 Airy, “Tides and Waves,” ® Airy, op. cit., 22 572-578, 
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|the earth into two portions by an ideal spherical sur- 
face passing through the earth’s centre and having its 
centre at the moon, the portion remote from the moon 
‘isa little larger than the portion towards the moon, 
| but the nearer portion is under the action of forces 
| which are a little stronger than those acting on the 
/ further portion, and the resultant of the weaker forces 
'on the larger portion is exactly equal to the resultant 
of the stronger forces on the smaller. If every particle 
of the earth and ocean were being urged by equal and 
parallel forces, there would be no cause for relative 
/motion between the ocean and the earth. Hence it is 
the departure of the force acting on any particle from 
the average which constitutes the tide-generating force. 
| Now it is obvious that on the side of the earth towards 
the moon the departure from the average is a small 
force directed towards the moon; and on the side of 
the earth away from the moon the departure is a small 
force directed away from the moon. Also these two 
departures are very nearly equal to one another, that 
on the near side being so little greater than that on the 
other that we may neglect the excess. All round the 
sides of the earth along a great circle perpendicular to 
| the line joining the moon and earth, the departure is 
a force directed inwards towards the earth’s centre. 
Thus we see that the tidal forces tend to pull the 
water towards and away from the moon, and to de- 
press the water at right angles to that direction. If 
we could neglect the rotations of the bodies, and could 
consider the system as at rest, we should find that the 
water was in equilibrium when elongated into a pro- 
late ellipsoid with its long axis directed towards and 
away from the moon. 

But it must not be assumed that this would be the 
case when there is motion. Tor, suppose 


5 The f 
that the ocean consisted of a canal round ecgonacrial 
the equator, and that an earthquake or any panei oe 


other cause were to generate a great wave 
in the canal, this wave would travel along it with a 
velocity dependent on the depth. If the canal were 
about 13 miles deep, the velocity of the wave would be 
about 1000 miles an hour, and with depth about equal 
to the depth of our seas the velocity of the wave would 
be about half as great. .We may conceive the moon’s 
tide-generating furee as making a wave in the canal 
and continually outstripping the wave it generates, for 
the moon travels along the equator at the rate of about 
1000 miles an hour, and the sea is less than 13 miles 
deep. The resultant oscillation of the ocean must 
therefore be the summation of a series of partial 
waves generated at each instant by the moon and always 
falling behind her, and the aggregate wave, being the 
same at each instant, must travel 1000 miles an hour 
so as to keep up with the moon. 7 

Now it is a general law of frictionless oscillation 
that, if a slowly varying periodic force acts on a sys- 
tem which would oscillate quickly if left to itself, the 
maximum excursion on one side of the equilibrium 
osition occurs simultaneously with the maximum 
oree in the direction of the excursion; but, if a 
quickly varying periodic force acts on a system which 
would oscillate slowly if left to itself, the maximum 
excursion on one side of the equilibrium position oceurs 


simultaneously with the maximum force in the diteo- 
e€ 
h 


tion opposite to that of the excursion. An e: 
of the first is a ball hanging by a short string, 
we push slowly to and fro; the ball will ne 
contact he the handy oi by agree abi oe 
sions. If, however, the ball is hanging by a lon 

string we can play at battledore and etutloaameneite 
it, and it always meets our blows. The latter is the 
analogue of the tides, for a free wave in our 
canal goes slowly, whilst. the moon’s tide 
action goes quickly. Hence, when aa 
system is left to settle into steady a- 
tion, it is low water under and opposite to 
the moon, whilst the forces are susbeaael m 
water at those times. . sa 
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If we consider the moon as revolving round the 
earth, the water assumes nearly the shape of an oblate 
spheroid with the minor axis pointed to the moon. 
The rotation of the earth in the actual case introduces 


a complexity which it is not easy to unravel by general | 
We can see, however, that if water moves | 
from a lower to a higher latitude it arrives at the | 


reasoning. 


higher latitude with more velocity from west to east 
than is appropriate to its latitude, and it will move 
accordingly on the earth’s surface. Following out this 
conception, we see that an oscillation of the water to 
and fro between south and north must be accompa- 
nied by an eddy. Laplace’s solution of the difficult 
problem involved in working out this idea will be 
given below. 

The conclusion at which we have arrived about the 
tides of an equatorial canal is probably more nearly 
true of the tides of a globe partially covered with land 
than if we were to suppose the ocean at each moment 
to assume the prolate figure of equilibrium. In fact, 
observation shows that it is more nearly low water 
than high water when the moon is on the meridian. 
If we consider how the oscillation of the water would 
appear to an observer carried round with the earth, we 
see that he will have low water twice in the lunar day, 
somewhere about the time when the moon is on the 
meridian, either above or below the horizon, and high 
water half way between the low waters. 

If the sun be now introduced, we have another 
similar tide of about half the height, and 
this depends on solar time, giving low 
water somewhere about noon and midnight. 
The superposition of the two, modified by friction and 
by the interference of land, gives the actually observed 
aggregate tide, and it is clear that about new and full 
moon we must have spring tides and at quarter moons 
neap tides, and that (the sum of the lunar and solar 
tide-generating forces being about three times their 
difference) the range of spring tide will be about three 
times that of neap tide. 

So far we have supposed the luminaries to move on 

the equator; now let us consider the case 
so where the moon is not on the equator. It 
| ‘ is clear in this case that at any place the 
moon's zenith distance at the upper transit is different 
_ from her nadir distance at the lower transit. But the 
tide-generating force is greater the smaller the zenith 
or nadir distance, and therefore the forces are different 
at successive transits. This was not the case when 
the moon was deemed to move on the equator. Thus 
there is a tendency for two successive lunar tides to be 
of unequal heights, and the resulting inequality of 
height is galled a ‘‘diurnal tide.’”? This tendency 
vanishes when the moon is on the equator; and, as 
this occurs each fortnight, the lunar diurnal tide is 
evanescent once a fortnight. Similarly in summer 
and winter the successive solar tides are generally of 
unequal height, whilst in spring and autumn this dif- 
ference is inconspicuous. 

One of the most remarkable conclusions of Laplace’s 
Evanescent theory of the tides, on a globe covered with 
inoceanof ocean to a uniform depth, is that the di- 
eee urnal tide is everywhere non-existent. But 
oa this hypothesis differs much from the re- 
ality, and in fact at some ports the diurnal tide is so 
large that during two portions of each lunation there 
is only one great high water and one great low water 
in each twenty-four hours, whilst in other parts of the 
lunation the usual semi-diurnal tide is observed. 


, #4. Historical Sieetch.} 

Tn 1687 Newton laid the foundation for all that has 
since been added to the theory of the tides when 
f he brought his grand generalization of uni- 
versal gravitation to bear on the subject. 
x had indeed at an earlier date recognized the 


Founded on Laplace, Mécanique Céleste, bk. xiii. chap. i. 


Sun's in- 
fluence. 
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tendency of the water of the ocean to move towards 
the centres of the sun and moon, but he was unable 
to submit his theory to calculation. Galileo expresses 
his regret that so acute a man as Kepler should have 
produced a theory which appeared to him to reintro- 
duce the occult qualities of the ancient philosophers. 
His own explanation referred the phenomenon to the 
rotation and orbital motion of the earth, and he con- 
sidered that it afforded a principal proof of the Co- 
pernican system. 

In the 19th corollary of the 66th proposition of book 
i. of the Prine/pia, Newton introduces the 
conception of a canal circling the earth, and 
he considers the influence of a satellite on the water in 
the canal. He remarks that the movement of each 


Newton. 


/molecule of fluid must be accelerated in the conjunc- 
| tion and opposition of the satellite with the molecule, 


and retarded in the quadratures, so that the fluid must 
undergo a tidal oscillation. It is, however, in proposi- 
tions 26 and 27 of book iii. that he first determines 
the tidal force due to the sun and moon. The sea is 
here supposed to cover the whole earth, and to assume 
at each instant a figure of equilibrium, and the tide- 
generating bodies are supposed to move in the equator. 
Considering only the action of the sun, he assumes 
that the figure is an ellipsoid of revolution with its 
major axis directed omen the sun, and he determines 
the ellipticity of such an ellipsoid. High solar tide 
then occurs at noon and midnight and low tide at 
sunrise and sunset. The action of the moon produces 
a similar ellipsoid, but of greater ellipticity. The 
superposition of these ellipsoids gives the principal 
variations of tide. He then proceeds to consider the 
influence of latitude on the height of tide, and to 
discuss other peculiarities of the phenomenon. Ob- 
servation shows, however, that spring tides occur a 
day and a half after syzygies, and Newton falsely 
attributed this to the fact that the oscillations would 
last for some time if the attractions of the two bodies 
were to cease. 

The Newtonian hypothesis, although it fails in the 
form which he gave to it, may still be made 
to represent the tides, if the lunar and solar 
ellipsoids have their major axes always di- 
rected towards a fictitious moon and sun, which are 
respectively at constant distances from the true bodies; 
these distances are such that the syzygies of the ficti- 
tious planets occur about a day or a day and a half 
later than the trne syzygies. In fact, the actual tides 
may be supposed to be generated directly by the action 
of the real sun and moon, and the wave may be im- 
agined to take a day and a half to arrive at the port 
of observation. This period has accord- 
ingly been called ‘the age of the tide.” 
In what precedes the planets have been 
supposed to move in the equator; but the theory of 
the two ellipsoids cannot be reconciled with the truth 
when they move in orbits inclined to the equator. At 
equatorial ports the theory of the ellipsoids would at 
spring tides give morning and evening high waters of 
nearly equal height, whatever the declinations of the 
bodies. But at a port in any other latitude these high 
waters would be of very different heights, and at Brest, 
for. example, when the declinations of the bodies are 
equal to the obliquity of the elliptic, the evening tide 
would be eight times as great as the morning tide. 
Now observation shows that at this port the two tides 
are nearly equal to one another, and that their greatest 
difference is not a thirtieth of their sum. 

Newton here also offered an erroneous explanation 
of the phenomenon, In fact, we shall see that by 
Laplace’s dynamical theory the diurnal tide is evanes- — 
cent when the ocean is of uniform depth over the 
earth. At many non-European ports, however, the 
diurnal tide is very important, and thns as an actual 
means of prediction the dynamical theory, where the 
ocean is treated as of uniform depth, may be hardly 
better than the equilibrium theory. 


“ Astres 
fictifs.” 
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In 1738 the Academy of Sciences of Paris offered, | 
as a subject for a prize, the theory of the 
tides. The authors of four essays received 
prizes, viz., Daniel Bernoulli, Kuler, Mac- 
Cae. and Cavalleri. The first three | 
adopted not only the theory of gravitation but also 
Newton’s method of the superposition of the two 
ellipsoids. Bernoulli's essay contained an extended 
development of the conception of the two ellipsoids, 
and, under the name of the equilibrium theory, it is 
commonly associated with his name. Laplace gives 
an account and critique of the essays of Bernoulli and 
Kuler in the Mécanique Céleste. The essay of Mac- 
laurin presented little that was new in tidal theory, 
but is notable as containing those theorems concerning 
the attraction of ellipsoids which we now know by his 
name. In 1746 D’Alembert wrote a paper in which 
he treated the tides of the atmosphere; but this work, 
like Maclaurin’s, is chiefly remarkable for the impor- 
tance of collateral points. 

The theory of the tidal movements of an ocean was 
therefore, as Laplace remarks, almost un- 
touched when in 1774 he first undertook the 
subject. In the Mécanique Céleste he gives an inter- 
esting account of the manner in which he was led to 
attack the problem. We shall give below the investi- 
gation of the tides of an ocean covering the whole 
earth ; the theory is substantially Laplace’s, although 
presented in a somewhat different form. This theory, 
although very wide, is far from representing the tides 
of our ports. Observation shows, in fact, that the 
irregular distribution of land and water and the vari- 
able depth of the ocean produce an irregularity in the 
oscillations of the sea of such complexity that the 
rigorous solution of the problem is altogether beyond 
the power of analysis. Laplace, however, rested his 
discussion of tidal observation on this prineciple—The 
state of oscillation of a system of bodies in which the 
primitive conditions of movement have dis- 
of foreed. ~~ ppeared through friction is coperiodic with 
oscillations. the forces acting on the system. Hence, if 

the sea is solicited by a periodic force ex- 
pressed as a coefficient multiplied by the cosine of an 
angle which increases proportionately with the time, 


D. Bern- 
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Principle 


there results a partial tide, also expressed by the cosine | 


of an angle which increases at the same rate; but the 
phase of the angle and the coefficient of the cosine in 
the expression for the height may be very different 
from those occurring in the corresponding term of the 
equilibrium theory. The coefficients and the constants 
or epochs of the angles in the expressions for the tide 
are only derivable from observation. The action of 
the sun and moon is expressible in a converging series 
of similar cosines ; whence there arise as many partial 
tides, which by the principle of superposition may be 


added together to give the total tide at any port. In 
order to unite the several constants of the partial tides 
zaplace considers each tide as being produced by a 
fictitious satellite moving uniformly on the equator. 
Sir W. Thomson and others have followed Laplace 
in this conception; but in the present article we shall 
not do so. The difference of treatment is in reality 
only a matter of phraseology, and the proper motion 
of each one of Laplace's astres fictifs is at once deriv- 
able from the argument (or angle under the sign of 
eee which we shall here associate with the partial 

tides, 
Subsequently to Laplace the most important workers 
in this field were Sir John Lubbock (sen- 


eer ior), Whewell, and Airy. The work of 
and Airy, Lubbock and Whewell (see % 34 below) is 


; chiefly remarkable for the co-ordination 

and analysis of enormous masses of data at various 
ports, and the construction of trustworthy tide-tables 
and of cotidal maps. Airy contributed an important 
review of the whole tidal theory. He also studied 
profoundly the theory of waves in canals, and ex- 
plained the effects of frictional resistances on the pro- 
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gress of tidal and other waves. Of other authors 
whose work is of great importance we shall speak 
below. 

Amongst all the grand work which has been be- 
stowed on this ditticult subject, Newton, notwithstand- 
ing his errors, stands out first, and next to him we 
must rank Laplace. However original any future 
contribution to the science of the tides may be, it 
would seem as though it must perforce be based on 
the work of these two. 

A complete list of works bearing on the theory of 
the tides, from the time of Newton down ‘ 
to 1881, is contained in vol. ii. of the ae 
Bibliographie del Astronomie by Houzeau al 
and Lancaster (Brussels, 1882). This list does not 
contain papers on the tides of particular ports, and we 
are not aware of the existence of any catalogue of 
works on practical observation, reduction of observa- 
tions, prediction, and tidal instruments. References 
are, however, given below to several works on these 
points. 

II. T1pE-GENERATING ForcEs. 
25. Investigation of Tide-generating Potential and Forces. 


We have already given a general explanation of the 
nature of tide-generating forces; we now proceed to a 
rigorous investigation. 

If a planet is attended by a single satellite, the motion 
of any body relatively to the planet’s surface 


is found by the process described as reducing tl 
the planet’s centre to rest. The planet’s centre ° nwo 


will be at rest if every body in the system has 
impressed on it a velocity equal and opposite to that of the 
planet’s centre; aud this is accomplished by impressing on 
every body an acceleration equal and opposite to that of 
the planet’s centre. 

Let M, m be the masses of the planet and the satellite ; r 
the radius vector of the satellite, measured from the 
planet’s. centre; p the radius vector, measured from the 
same point, of the particle whose motion we wish to de- 
termine; and zthe angle between rand p. The satellite — 
moves in an elliptie orbit about the planet, and the accel- 
eration relatively to the planet’s centre of the satellite is 
(M--m)/r? towards the planet along the radius vector r. 
Now the centre of inertia of the planet and satellite re- 
mains fixed in space, and the centre of the planet describes 
an orbit round that centre of inertia similar to that de- 
scribed by the satellite round the planet, but with linear 
dimensions reduced in the proportion of m to M-+-m. 
Hence the acceleration of the planet’s centre is m/r? to- 
wards the centre of inertia of the two bodies. Thus, in 
order to reduce the planet’s centre to rest, we apply to 
every particle of the system an acceleration m/r? parallel to 
r, and directed from satellite to planet. 

Now take a set of rectangular axes fixed in the planet, 
and let Mir, Mor, Msr be the co-ordinates of the satellite 
referred thereto; and let {p, np, (p be the co-ordinates of 
the particle P whose radius isp. Then the component 
accelerations for reducing the planet’s centre to rest are 
—mMy/r?, — mMo/r?, — mMz/r?; and since these are the 
differential co-efficients with respect to pf, pn, pS of the 
function 


— nr) (Mag + Man + M38), 


and since cos z= Mit + Mon-+ Ms‘, it follows that the 
potential of the forces by which the planet's centre is to 
be reduced to rest is 


mp 
—_ ? COs 2, 


Now let us consider the other forees acting on the par- 
ticle. The planet is spheroidal, and therefore does not 
attract equally in all directions; but in this inv 
we may make abstraction of the ellipticity of the 
and of the ellipticity of the ocean due to the plane 
rotation. This, which we set aside, is considered ] 
theories of gravity and of the figures of planets. Outside 
of its body, then, the planet contributes forces of which 
the potential is M/p. Next the direct attraction of the 
satellite contributes forces of which the potential is the 
mass of the satellite divided by the distance between thi 
point P and the satellite ; this is— aes 

m f 


V 1+ — 2rpcosz }* 


To determine the forces from this potential w 
and z as the variables for differentiation, and : 
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to this potential any constant we please. As we are seek- | 
ing to find the forces which urge P relatively to M, we add 
such a constant as will make the whole potential at the 
planet's centre zero, and thus we take as the potential of | 
the forces due to the attraction of the satellite— 


m m 

VirteP—2rpcosz} r 
It is obvious that r is very large compared with p, and we | 
may therefore expand this in powers of p/r. This expan- 
sion gives us 


MiP tet 
—4+- — = ete. 
rly pt’ Bp : 
where Pi=cos 2, P2 = cos? z— 4, P3=§ cos? z — 3 cos » 


etc. The reader familiar with spherical harmonic analysis 
of course recognizes the Legendre’s functions; but the re- 
sult for a few terms, which is all that is necessary, is easily 
obtainable by simple algebra, 
Now, collecting together the various contributions to the 
. ye m ™m, 
potential, and noticing that _ = A= ~ 
therefore equal and opposite to the potential by which the 
planet’s centre was reduced to rest, we have as the poten- 


cos 2, and is 


tial of the forces acting on a particle whose co-ordinates are 
PE, pny pS 


2 3 

* ss (}cos?z — 4) + ard cos*z — } COS 2) +....+++« (1.) 
The first term of (1) is the potential of gravity, and the 
terms of the series, of which two only are 
written, constitute the tide-generating poten- 
tial. In all practical applications this series 
converges so rapidly that the first term is amply sufficient, 
and thus we shall generally denote 


Potential. 


v= Sit (costs — RB ueregtonaceoass seetnava (2) 
as the tide-generating potential. 
In niany mathematical works the tide-generating force 
is presented as being due to an artificial statical 
eenand system, which produces nearly the same force 
* as the dynamical system considered above. 
This statical system is as follows. Stopping all the rota- 
_ tions, we divide the satellite into two equal parts, and place 
them diametrically opposite to one’another in the orbit. 
Then it is clear that, iustead of the term 
. m 


m 
Vit P—2Qrpcoset 
we haye 
4m 4m m 


v? + p? — 2rp cos 2 b+ Yds t+ +2rpcose} 


a¢ is reduces to 


SPPat Pt... 


The first term is the same as before; hence the statical 
system produces approximately the same tide-generating 
force as the true system. The “ moon ” and “ anti-moon,” 
however, produce rigorously the same force on each side of 
the planet, whereas the true system only satisfies this con- 
- dition approximately.) 


26. Form of Equilibrium. 


Let us consider the shape assumed by a layer of fluid of 
density ¢, lying on a globe of mass M, when acted on by 
isturbing forces whose potential is 


Piss 3ry"(eosts — ES ee 


Suppose the layer to be very thin, and that the mean ra- 

dius of the layer is a, and let the equation to the boundary 

of the fluid be 

7 PALL +E ( cos2z— })].crceccceseceee sesereeee (4). 

‘e assume this form, because the theory of harmonic 
sis tells us that the departure from sphericity must 

represented by a function of the form cos*z—4. That 

also gives us as the potential of a layer of matter 

1 ea(cos*z — 4), and density ¢, at an external point 


3 
| trvat(*)'e(cost 2 —4). 
the whole potential, outside of and up to the fluid 


cod] 7 


refer to Thomson and Tait’s Natural Philoso- 
2 798-821, for further considerations on this 
together some int ex- 
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M 3m, 


a\3 
32 ro} igen »OS2 » 
; + 5,307 cos?2 4) + ¢xoa (*) £(cos? 2 — $).+-(5), 


The first term of (5) is the potential of the globe, the 
second that of the disturbing force, and the third the 
potential due to departure from sphericity. 

Now the fluid must stand in a level surface; henee, if we 
equate this potential to a constant, we must get back to 
the equation (4), which was assumed to be that of the sur- 
face. In other words, if we put p=a,1-- e(cos22 — 4)] in 
(5), the resulf must be constant, provided the departure 
from sphericity is small. In effecting the substitution for 
p, We may put p=a in the small terms, but in the first 
term of (5) we put 
od % [1 —e(costs—3)]. 


p 
The whole potential (5) can only be constant if, after this 
substitution, the coefficient of cos?z—4 vanishes. Thus 
we must have 

2 
——e+ se + ¢rod’e =0, 
But if 6 be the mean density of the planet M—=#%7a*d, and 
gravity g=M/a*. Then we easily find that 


3ma 1 
sak FESO hee eppansnvesedeees(O)u 
Thus the equation to the surface is 


3 
rail + 7 ja ppalcoste— socnsneswel'd )b 


If ¢ be small compared with 4, the coefficient is 3ma/2gr°; 
thus we see that 1/(1 — $¢/d) is the coefficient by 


which the mutual attraction of the fluid aug- Poe 
ments the deformation of the fluid under the phi 


action of the disturbing force. If the density _ 

of the fluid be the same as that of the sphere, the aug- 
menting factor becomes 3, and we have t = 1) ma/gr%, 
which gives the form of equilibrium of a fluid 


3m 
sphere under the action of these forces. Since Pian 


3 
(a = 51) it follows that, when the form of equilibrium 
is p=al1 + e(cos?z — })], the potential of the forces is 
woe Of ys Vpriienly 
v=%(4 =e (0s? — $) 


More generally, if we neglect the attraction of the fluid 
on itself, so that o/d is treated as small, and if p=a(1+s) 
be the equation to the surface of the fluid, where ¢ is a 
function of latitude and longitude, then the potential of 
the forces under which this is an equilibrium form is 
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cial: saeeecevecccess cocseees teevees ooe(9). 


It thus appears that we may specify any tide-gener- 
ating forces by means of the figure of equilib- 
rium which the fluid would assume under 
them, and in the theory of the tides it has 
been found practically convenient to specify the equilibrium 
forces in this way. form. 
By means of the principle of “forced vibrations” re- 
ferred to in the historical sketch, we shall pass from the 
equilibrium form to the actual oscillations of the sea, 


Tide-gener- 
ating force 
specified hy 


27. Development of Tide-generating Potential in Terms of Hour- 
Angle and Declination. 


We now proceed to develop the tide-generating potential, 
and shall of course implicitly (? 6) determine 


the equation to the equilibrium figure. Develop- 

We have already seen that, if z be the moon’s ti Praad of 
zenith distance at the point Pon the earth’s ralinn oF 
surface, whose co-ordinates referred to A, B, C, aS a 
axes fixed in the earth, are at, an, aS, then 


cos z= ¢Mi + 1M2 4-‘6Ms, 
where Mj, M2, Ms are the moon’s direction cosines referred 
to the same axes. Then with this value of cos z— 


¢2— n? Mi? —M2? , 


cos? z— $= 2¢nMiM2 + 2 + 2n°MoMs r 
+ 29? Mi? + Ma? — OM? 
+ 25MM +3, Fe 88 MS EE (10), 


The axis of C is taken as the polar axis, and AB is the 
equatorial plane, so that the functions of {, 7, Sare func- 


tions of the latitude and longitude of the point P, at which _ 
we wish to find the potential. a 
The functions of Mi, M2, Ms depend on the moon’s “tr 


and we shall have occasion to develop them in two. 
ways,—first in terms of her hour-angle and dec! 
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and secondly (? 23) in terms of her longitude and the | 
elements of the orbit. ; 

Now let A be on the equator in the meridian of P, and) 
B 90° east of A on the equator. Then, if M be the moon, 
the inclination of the plaue MC to the plane CA is the | 
moon’s easterly local hour-angle. Let h = local hour-angle 
of moon and d= moon’s declination: we have 

Mi = cos dcosh, M2=cosésinh, Msy=sin 4, 
whence 
2MiM2 = cos?d sin 2h, Mi?— Mz? = cos* 4 cos 2h, 
2M »My3 = 2 sin 4 cos é sin h, 2Mi1M3 =2 sin 4 cos 4 cos h, 
M,2 + M2? — 2M3? 
3 
Also, if \ be the latitude of P, 
%=cos \,7=0, $=sin A, 


=4—sin? J, 


and 
7 =} cos? h, §5==4 sin 2X, n= 0, 


9 
4(z2 + n? —2,?) =4—sin?). 
Hence (10) becomes 

cos? z — += } cos?A cos? d cos 2h + sin 2asin d cos d cosh 

+ §(4—sin?d)(4—Sin? A)....esserreeeeeeeee( 11), 

The angle h, as defined at present, is the eastward local 
hour-angle, and therefore diminishes with the time. As, 
however, this function does not change sign with h, it will 
be more convenient to regard it as the westward local 
hour-angle. Also, if hy be the Greenwich westward hour- 
angle at the moment under consideration, and / be the 
west longitude of the place of observation P, we have 


Ty == hig btachavesthansgaencreanesore (12). 
Hence we have at the point P, whose radius vector is a, 
Qn q2 
y= 2M + 4 costd cos? d C08 2'Iy —1) 
27 +sin 2d sin d cos é cos (ho — 1) + $(4——- sin? 4) 
(k—sin?A)} Hostesinasee( LO). 
Potential The tide-generatity forces are found by the 
ange aed rates of variation of V for latitude and longi- 
angleand tude, and also for radius a, if we care to find 
declination. the radial disturbing force. 


2 8. Evaluation of Tide-generating Forces, and Lunar Deflection 
of Gravity. 


The westward component of the tide-generating force at 
the earth’s surface, where p=a, is dV/a cos Ad/, and the 
northward component is dV/ad\; the change of apparent 
level is the ratio of these to gravity g. Therefore, differen- 
tiating (13), changing sigus, and 


>= Sm fa\*® 3ma : 
writing oM\y for oor? we have component change of 
level southward , 
__ 3m 


3 
= (*) { sin 2\ cos? 6 cos 2(ho —1) — 2 cos 2\ sin 25 
4M\r cos (lo —1) +sin 21 —3 sin? d) }; 
component change of level westward 


3 
is ee { cos \ cos? 6 sin 2(ho — 1) 
2M\r +sin Asin 26 sin (g—Z) } ...-.(14). 
The westward component is made up of two periodic 
termsj one going through its variations twice 


er - and the other once a day. The southward 
Sati. component has also two similar terms; but it 


has a third term, which does not oscillate about 
a zero value. If A be a declination such that the mean 
value of sin*d is equal to sin? 4, then to determine the 
southward component so that it shall be a truly periodic 
function, we must subtract from the above 

sin 2\(1 —3 sin? A), and the last term then becomes 

3 sin 2\(sin? 4 — sin? 4), 

In the case of the moon, A varies alittle according to the 
aun of the moon’s node, but its mean yalue is about 

The constant portion of the southward component of force 
has its effect in causing a constant heaping up of the water 
at the equator; or, in other words, the moon’s attraction 
has the effect of causing a small permanent ellipticity of 
the earth’s mean figure. This augmentation of ellipticity 
is of course very small, but it is necessary to mention it in 
order that the meaning to be attributed to lunar deflection 
of gravity may be clearly defined. 

If we consider the motion of a pendulum-bob during 
any one day, we see that in consequence of the semi-diurnal 
changes of level, it twice describes an ellipse with major 
axis east and west, with ratio of axes equal to the sine of 
the latitude, aud with linear dimensions proportional to 
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cos? dé, and it once describes an ellipse whose north and 
south axis is proportional to sin 2) cos2\ and whose east 
and west axis is proportional to sin 2d sin A. Obviously 
the latter is circular in latitude 30°, When the moon is 
on the equator, the maximum deflection oceurs when the 
moon’s local hour-angle is 45°, aud is then equal to 

3m/a 


3 
) cos A, 
= 


At Cambridge in latitude 52° 43’ this angle is 0.0216”. 

An attempt, made by George and Horaee Darwin,! to 
measure the lunar deflection of a pendulum failed on ac- 
count of incessant variability of level occurring in the sup- 
ports of the pendulum and arising from unknown terres- 
trial changes. The work done, therefore, was of no avail 
for the purpose for which it was instituted, but remained as 
a coutribution to an interesting subject now beginning to 
be studied, viz., the small changes which are always taking 
place on the upper strata of the earth. 


5 
2] 


2 9. Correction to Equilibrium Theory for Continents. 


In the equilibrium theory as worked out by Newton and 
Bernoulli it is assumed that the figure of the Effect of 
ocean is at each instant one of equilibrium under land in 
the action of gravity and of the tide-generating equilibrium 
forces. Sir W. Thomson has, however, reas- theory, 
serted ? a point which was known to Bernoulli, but has 
since been overlooked, namely, that this law of rise and 
fall of water cannot, when portions of the globe are con- 
tinents, be satisfied by a coustant volume of water in the 
ocean. The law would still hold if water were appropri- 
ately supplied to and exhausted from the ocean; and, if in 
any configuration of the tide-generating body we imagine 
water to be instantaneously so supplied or exhausted, the 
level will everywhere rise or fall by the same height. Now 
the amount of that rise or fall depends on the position of 
the tide-generating body with reference to the continents, 
and is different for each such position. Conversely, when 
the volume of the ocean remains constant, we have to cor- 
rect Bernoulli’s simple equilibrium theory by an amount 
which is constant all over the globe at any instant, but 
which changes intime. Thomson’s solution of this problem 
has since been reduced to a form which is easier to grasp 
intelligently than in the shape in which he gave it, and 
the results have also been reduced to numbers. appears 
that there are four points on the earth’s surface at which 
in the corrected theory the semi-diurnal tide is evanescent, 
and four others where it is doubled. A similar statement 
holds for the diurnal tide. As to the tides of long period, 
there are two parallels of latitude of evanescent and two of 
doubled tide. 

Now in Bernoulli’s theory the semi-diurnal tide vanishes 
at the poles, the diurnal tide at the poles and the equator, 
and the tides of long period in latitudes 35° 16’ north and 
south. The numerical solution of the corrected theory 
shows that the points and lines of doubling and evanescence 
in every case fall close to the points and lines where in the 
uncorrected theory there is evanescence. When in passing 
from the uncorrected to the corrected theory we speak of 
a doubled tide, the tide doubled may be itself nil, so that 
the result may still be nil. The conclusion, therefore, is 
that Lhomson’s correction, although theoretically interest- 
ing, is practically so small that it may be left out of con- 
sideration. ' 


III. DyNAmIcAL THEORY OF TIDES. 
2 10. Historical Explanation. 


The problem of tidal oscillation is essentially a dynamical - 
one. Even when the ocean is taken as covering 
the whole earth, it presents formidable difficul- he ron 
ties, and this is the only case in which it has been — 
hitherto solved Laplace gives the solution in bks. i. and 
iv. of the Mécanique Céleste ; but his work is unnecessarily 
complicated by the inappropriate introduction of spherical 
harmonic analysis, and it is generally admitted that h 
investigation is difficult. Airy, in his ‘ Tides and | 
(in Pncy. Metrop.), presents the solution free from tha 
plication, but he has made a criticism of Laplace’s meth 
which we believe to be wrong. Sir W. Thomson has wr 
ten some interesting papers (in Phil, Mag., 1875) in. 


ton). 
2 Thomson and Tait, Nat, Phil., 2 807. 
3 Darwin and Turner, Proc. Roy. Soc., 1886, 
4 Sir W. Thomson's paper “On the gravitation: 
of Rotating Water,” in Phil. Mag., gis 1880, 
same subject. It is the only shen wh 
made to consider the effects of the ea: 
oscillations of land-locked seas, 
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eation of Laplace, and on these we base the following para- 
graphs. This portion of the article is given more fully 
than others, because there exist no complete presentment 
of the theory free from objections of some kind. 


2 11. Equations of Motion. 


Let r, 6, ¢ be the radius vector, co-latitude, and east longi- 
tude of a point with reference to an origin, a 
polar axis, and a zero-meridian rotating with a 
uniform angular velocity n from west to east. 


Equations of 
motion. 


Then, if R, H, = be the radial, co-latitudinal, and longitu- | 


dinal accelerations of the point, we have 


ale de n?@ i 

~~ at? (5) r sin (3 ae 
as ae a eye 
hata: r a) sin @ cos 6 (2 +n) (15). 


1 
ae es. 2 al 
H rsin@ of sin ; (3 +n) | 


Now suppose that the point never moves far from a zero 
! position and that its displacements £, 7 sin @ co-latitudinally 
and longitudinally are very large compared with its radial 
displacement p, and that the velocities are so small that 
their squares and products are negligible compared with 
n*y?; then we have 


dr __dp Le 
at =a 2 very small quantity ; 
. as. 
rsin on a" sin 8), 
Pad _& 
"at at 
Hence (15) is approximately 
; R=— n’rsin* 6 


ar ' dy 
~ Fades doce Sa ORR gTN 
g~ *\8 di 
H = sin 0 apt cos 8 i 

With regard to the first equation of (16), we observe that 
_ the time has disappeared, and that R has ex- 
acceler actly the same form as if the system were 
egg rendered statical by introducing a potential 
; dn?y*sin’@ and annulling the rotation of the 
axes. Since inertia plays no sensible part radially, it fol- 
lows that, if we apply there expressions to the formation 
of equations of motion for the ocean, the radial motion 
need not be considered. We are left, therefore, with only 

the last two equations of (16). 
We now have to consider the forces by which an element 
of the ocean is urged in the direction of co- 
- Gomponent latitude and longitude. These forces are those 
due to the external disturbing forces and to the 
pressure of the surrounding fluid, the attraction of the fluid 
on itself being supposed negligible. We have seen in (9) 
that, if fluid on a sphere of radius a be under the action of 
disturbing forces whose potential is Ur?, and if r=a--h 
_be the equation to the surface, then must gh = Ua®. Hence, 
if ¢ be the equilibrium height of tide, the potential of the 
isturbing force is gfr*/a*, But, if the elevation be b, the 
potential under which it would be in equilibrium i is ghr*/a’. 
Therefore, if ) be the elevation of the tide in our dynamical 
problem, the forces due to hydrostatic pressure on an ele- 
ment of the ocean are the same as would be caused by a 
otential — ghr?/a*. Hence it follows that the whole forces 
on the element are those due to a potential — gh — €)r*/a’. 
- Therefore from (16) we see that the equations of motion 

Bath = 2 : 
be r ws(17). 
ie < aa 0 AC ©) | 

ns to find the equation of continuity. This may 
be deduced geometrically from the considera- 
tion that the volume of an element of the fluid 
remains constant; but a shorter way is to 
from the equation of continuity as it occurs in 
odynamical investigations. If V be a velo- 
tial, the on of continuity for incompres- 


on is defined by r, 
iL and longitu- 
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dinal velocities are the same for all the elementory prism 
defined by 6, #, @ + 08, vp and the sea bottom. Then 


adv dt ‘av 

aaa yy = sin 05 and, since the radial velocity 

is dly/at at the surface of the ocean, where r—a + y, and is 
Vr— r—a aly 

ra MF ag dt’ 


Hence, integrating with respect to r from r=a-+ y to 
r=a, and again with respect to t from the time ft to the 


time when h), ¢, » all vanish, and treating y and |) as small 
compared with, we a6 


zero at the sea bottom, where r= a, we have 


he sin @ +5, Zit sin 6) ue d Nad sin 6) =0......(18). 
This is the equation st RE eX se together with (17), 
it forms the system which must be integrated 

in the general problem of the tides. The difli- Faneion of 
culties in the way of a solution are so great scape lire: 
that none has hitherto been found, except on the supposi- 
tion that y, the depth of the ocean, is only a function of 
latitude. In this case (18 hear 


hat+— Son sin 6) + a, Neehaiee ataree LOTS 


2 12. Adaptation to Forced Oscillations. 


Since we may suppose that the free oscillations are an- 
nulled by friction, the solution required is that 
corresponding to ‘forced oscillations. Now we grease 
have seen from (13)that ¢ (which is proportional peti 
to V) has terms of three kinds, the first depend- 
ing on twice the moon’s (or sun’s) hour-angle, the second 
on the hour-angle, and the third independent thereof. The 
coeflicients of the first and second terms vary slowly, and 
the whole of the third varies slowly. Hence & has a semi- 
diurnal, a diurnal, and a long period term. We shall see 
later that these terms may be expanded in a series of ap- 
proximately semi-diurnal, diurnal, and slowly varying 
terms, each of which is a strictly harmonie function of the 
time. Thus we may assume for € a form e cos (2nft-++ kp + a), 
where f and k are numbers, and where e is only a function 
of co-latitude and of the elements of the orbit of the dis- _ 
turbing body. According to the usual method of treating 
oscillating systems, we may therefore make the following 
assumption for the form of solution 


£=e cos (2nft + kp + a) 
lh =h cos (2nft + kp + a) 
¥=x cos (2nft + kp + a) 
n=y sin (2nft + kp + a) 
where e, h, x, y are functions of co-latitude @only. Substi- 
tuting these values . (19), we have 
I 
sin 9 de 
Then, if we write u for h —e, and put m= 722a/g, substitu- 
tion from (20) in (17) leads at once to 


1 
sin 6 dé 


nies, he (SO 


hive sin 0) + kyy +ha=0.........(21). 


xf?-+ yf sin 0 coso= + | 
a Ree (27) 
yf?sin @ + xf cos O=— 7 ina) 
Solving (22) for x and y, we pie 
du k_cos9 
= onst 
= ee ya do * Ff" sin a. (23) 
7 z cos@ du ku : 
y sin 6 ( f?— cos? 6) = —— i ea a eles a) 
Then substituting from ah 3 in © (AL), we have 
( = 6 oe ko 
1 dai y(siné-—4 u cos 6) + sin 6 
de Ee a ee 
sin 0 1 aged adi sin 6( f? — cos? 6) 


Ae AAC FG) 0. secanas snceccons (BAe 
This is Laplace’s equation for tidal oscillations in an ocean 
whose depth is only a function of latitude. Final 
When u isfound from this equation, its value equation, 
substituted in (23) will give x and y. 


2 13. Preparation for Solution. : 


The ocean which is considered in this case is not like | 
that on the earth’s surface, and therefore it preparation 
does not seem desirable to ie pormne the inte- for te 
gration of (24) except in certain 

In (13) we a A the expansion of t 
and implicitly of the disturbing forces i 


eee A 
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first of which is variable in half a day, the second ina day, 
and the third in half the period of revolution of the tide- 
raising body. 
of these terms may be expressed as the sum of a series of 
strictly harmonic functions of the time; the firstset of these 
have all approximately semi-diurnal periods, and the second 
approximately diurnal periods, and the third vary slowly 
in dependence on the periodic time of the tide-generating 
body. The first set involve twice the terrestrial longitude, 
the second the longitude, and the third set are independent 
of the longitude of the place of observation. From these state- 
ments compared with (13) we see that in the semi-diurnal 
terms f is approximately unity, k=2, and ¢e =E sin*9; in 
the diurnal terms f is approximately 4, k =1,and e =E sin 0 
cos 9; in the terms of long period f is a small fraction (for 
the fortnightly tide about »), k=0, €=E (4— cos? 6). 
The departure from exactness in the relation f=1 for the 
semi-diurnal, and f= 4 for the diurnal terms is generally 
(except for certain critical depths of ocean) not such as to 
greatly change the nature of the results from those obtained 
when f=1and 4 rigorously. Hence the integration of 

(24) will be pursued on these three hypotheses, 


faa toagekal giving Laplace’s three kinds of oscillation. 
of oa S The hypothesis which will be made with regard 
lation. to yis that y =1(1— q cos? 6), and in the case 


of the semi-diurnal tides weshall be compelled 
by mathematical difficulties to suppose q to be either unity 
or zero, The tides of zonal seas may be worked out, and 
more complex laws of depth may be assumed ; but for the 
discussion of such cases the reader is referred to Thomson’s 
papers in Phil, Mag., 1875. 

There might be reason to conjecture that the form of u 
would be similar to that of e, and this is in fact the case 
for the diurnal tides for any value of q and for 
the semi-diurnal tides when q is unity. Before 
proceeding further it will be convenient to ex- 
hibit two purely analytical transformations of 
the first two terms of (24) which hold true for certain val- 
ues of kand f, and when u has such a form as that suggested. 
If we put k=1, f=3, y=li1—q cos’ 6), then, if v= Asin 
6 cos 6, it will be found on substitution that 


Preliminary 
transfor- 
mations. 


dv dy v 
sin 6@— +2 t) e— 
Sieg itaigs Peco) 8 on teas 
sin 6 dé + — cos? 0 Y +— cos? 6 


— 8lqv...... (25). 
Again, if we putk=2, f=1, q=1, y=1 1 — cos? 6) =1 sin? 
6, and if v= sin’, 


.. 2a dv 2v 
6-— +2y = of 
1 a’ (sin ie + 2v cos 0) : cot 97, + cine 
sin 6 de 1— cos? 0 Y~1— cos?6 
= — 8lv....../26). 


Another general property of (24) is.derived from the 


supposition that u is expressed in a series proceeding by 
powers of J; thus 


l ig 
u= mote t (27) 
Let %, v1, v2, ete., be so chosen that, when u is substituted in 


(24), the coefficient of each power of J vanishes indepen- 
dently; then the term independent of J obviously gives 


%=— e, and the connection between successive v’s is 
4 k cos 6 dim B kon ) 
1 dj y (sin et Gomme k f de ‘sine 
pices | Paes OY ei ey ena 
f? — cos? 6 (f ) 


+ dinlon-t- 1 Dicavanst save eeapes densel os 
We shall suppose below that u is expansible in the form 


(27), and shall use (28) in conjunction with (25) or (26) for 
finding the successive values of the v’s. 


214. Diurnal Tide. 


Let us first consider the diurnal tides. We have e=Esine 


. cos 6, k=1,and f=}; then »=—E sin 6 
Diurnal tide. cos @. Hence by (28) and (25) : 
— Bl quo + Amr, = 0....0000reeereeee sevens (29), 


2 
and therefore » =. Applying the same theorem a sec- 


ond time, ™=(2q/m)rm, and so on; therefore u=vw{1 +. 


2lg/ma + (2lq/ma)? +...) 
ee OI hy, + 6 
~1—2yina 1 Sigma et seer 


But u=h—e; hence, ___2lg/ma 


pe oem 
It appears, therefore, that the tide is “inverted,” giving 
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Forestalling the results of chapter iv.—each | 


low water where the equilibrium tide gives high water. 
|Ifqg=0,so that the ocean is of uniform depth, the tide 
vanishes. 


215. Semi-Diurnal Tide, with Variable Depth. 


Next let us consider the semi-diurnal tide in the case 
where g=1, so that y=Jsin? 6. Then e=E 
sin? 0, k=2, f=1; also 1». —=—e =— E gin? 8, oe 
Hence by (28) and (26) — 8lu) + 4mln1=0, : 
whence 11 =2/mr. Applying the same theorem a second 
time, v2 = (2/m)*u, and so on ; therefore u= {1 + 2l/ma + 


(2l/ma)? +-...] 


eee, eee 
~1—2i/ma———s 1 — 2m 
ea = 2l/ma 
Hence ha o— i_ mann (32). 


If 2l/ma = 3, the height of tide is equal to the equilibrium 
height; but it is inverted, giving low water where the 
equilibrium theory gives high water. In the case of the 
earth m= 1/289, and therefore this relation is satisfied if 
1=a/1156. Hence in a sea 3000 fathoms deep at the equa- 
tor,and shallowing to the poles, we have inverted semi- 
diurnal tides of the equilibrium height. 


216. Semi-Diurnal Tide, with Uniform Depth. 


The method of development used above, where we pro- 
ceed by powers of the depth of the ocean, is not applicable 
where the depth is uniform, because it leads to a divergent 
series. We have therefore to resume equation (24). In 
the case of the semi-diurnal tides we have for the depth 
y=lI(aconstant by hypothesis), k= 2, f=1 approximately, 
ande=E sin? 6, Now for brevity let 8=4majl, y=sin 0, 
so thate=E*, Then we find that on development (24) 
becomes 

daa d 


v2(1 — va — — (8 — 2v? — p»4)n = — BE“,,,(33). 


Let us now assume as the solution of this equation 
u=(Ke—E)v? + Ky4 + Kove +... + Koajo4! + ...(34), 
Substituting from (34) in (33), and equating to zero the co- 


efficients of the successive powers of v, we find Ko= EB, K, 
apparently indeterminate, and 


212i + 6) Kai4-4 — 2i(2i + 3) Kor4.a + BKai=0...(35). 


Since Ky) =0, this equation of condition may be held to 
apply for all positive integral values of i, beginning with 
i=0. Itis obvious that As is determinable in terms of 
K,and Ko, Ke in terms of Kg and K;,, ete., so that all the 
R’s are to be found in terms of K», which is known, and of 
Ki, which is apparently indeterminate. 

The condition for the convergency of the series (34)for u 
and for the series du/dv is that Koj+»/ Ko; shall tend to a limit 
less than unity: The equation (35) may be written 

Keita 243). 1 oie (36) 

Kaisa 2i+6 2i(2+6) Kaiya 
Now Ki+2/K2: tends to be either infinitely small or not in- 
finitely small. If it be not infinitely small in the limit, the 
second term on the right of (36) becomes evanescent when 
iis very great, and we have in the limit when ¢é is very 
large— 


ni esis ope = Ube ] ‘=I —5| 
Kaiya? 25 +6" 4 Qi + 3) vies Se 2 ‘i 
But the ratio of successive terms of )/(1—v?) tends to 
become (1—#/i)v?. Hence, if K:+2/Koi does not tend to be- 
come infinitely small, u=A + B)/1—»?, where A and B 
are finite for all vaJues of ». Again, under the same cir- 
cumstances we have in the limit when 7 is very large— 


(Qi+4)Kaipwt+8 44 thea (14 1 ) 
*- tif. . 
saa 


(Qi +2) Koya) 2542" 25+ 6. 
3 
od eee 2— (1 — ; 
(1 a 3)’ (1— 1/2i)»?. 


But the ratio of successive terms of (1—v)—% 
(1— 4/i)v*. Hence, if Kor+2/Ka:; does not tend to 
infinitely small, du/d»=C + D1 — v?)—22, where C 
are finite for all values of », f 


da du ,—— _—- 

a Vi—*#=CV1—AtD, 
Therefore at the equator, where y=1, du/de= 
quantity. Hence the hypothesis that Ko:+2/ n 
not infinitely small leads to the conclusion 
are finite at the equator. But on account 
of the system the co-latitudinal displacer 


Now 
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at the equator, and therefore x also. By (23), when f=1, 
k=2, v=sin 6, 
Le AU 
4m’. de 

But we have just seen that this hypothesis makes u finite 
when »=1, or 2= 90°, and therefore at the equator 

aol a 

~ din dO 
Now symmetry necessitates a vanishing value of du/dé at 
the equator. ‘Thus the hypothesis that Ko:+2/K»; tends to be 
not infinitely small is negatived, and we conclude that, on 
account of the symmetry of the motion, it is infinitely small 
for infinitely great values of i. This being established, let 
us write (36) in the form 


Kavya 1B 
Kau 282 +3i— (20? + Gi) Ko:44/ Ware voee(368). 
Hence by repeated application of (36a) we have 
(2-4. 7 
po tP (# + 3i.e 
gi¢h 22? + 3 — -———_——__ 
26 + 1)* + 3(¢+1) — 
[(@+1)2?+3(i+1)]8 
24 + 2)? + 34 +2) — ete. (37). 
And we know that this is a continuous approximation to 
Koi+2/Ke;, which must hold in order that the 


vx +2u cos 0 ‘ 


, a finite quantity. 


ent latitudinal velocity may vanish at the equator. 
fraction, Writing Ni = Kei+2/ Ky, all the N’s may be com- 


puted from the continued fraction (37). Then 
k2=E, K/E=Mi, Ke/E= MN2, Ke/E = NiN2Nz, ete. 
We cannot compute Ke from K,, Ks from Ke,and soon; for, 
if we do, then, short of infinite accuracy in the numerical 
values, we shall be gradually led to successive values of the 
K’s which tend to equality.! 

This process was followed by Laplace without explanation. 
It was attacked by Airy in his “ Tides and Waves” (in Ency. 
Metrop.) and by Ferrel in his Tidal Researches (U. S. Coast 
Survey, 1873), but was justified by Sir W. Thomson in the 
Phil. Mag. (1875, p. 230). The investigation given here is 
substantially Thomson’s. 

Laplace gives numerical solutions for three different 

depths of the sea, sey9, 745.5, agha5 of the earth’s 
Solutions. radius, Since m=zhy, these correspond re- 
i spectively to the cases of B= 40, 10, 5, and the 
solutions are 
p=40, h=E {»2+4-20.18624 +-10.11646—13,10478—15.4488»10 
—7.4581 v!2— 2.1975y14—0.450116— 0.068718 
—0.0082»2°— 0.0008»22—0,000124... | 
p=10, h=E { »? -+-6.1960»4 -++- 3.2474 +-0.723818 +- 0.091919 
.0076v12-+- 0.000414... b 
B= 5, h=E { ?-+-0.7504.4-0.1566»8--0.015714-+-0.0009.10-L... | 


Since h vanishes when »=—0, there is no rise and fall of 
water at the poles. When »—1 at the equator, we find 


p= 40, h=—7.434 E 
@=10,h= 11.267E 
p= 5,h= 19245. 


‘The negative sign in the first case shows that the tide is in- 
verted at the equator, giving low water when the disturbing 
body is on the meridian. Near the pole, however, that is, 
for small values of v, the tides are direct. In latitude 18° 
(approximately) there is a nodal line of evanescent semi- 
diurnal tide. In the second and third cases the tides are 
everywhere direct, increasing in magnitude from pole to 
equator. As diminishes the tides tend to assume their 
equilibrium value, because all the terms, save the first, be- 
come evanescent. When 8=1 (depth +; of radius) the tide 
at the equator still exceeds its equilibrium value by 11 per 
cent. As 8 diminishes from 40 to10 the nodal line of evan- 
escent tide contracts round the pole, and when it is infinitely 
small the tides are infinitely great. The particular value 
of 8 for which this occurs is that where the free oscillation 
the ocean has the same period as the forced oscillation. 
he values chosen by Laplace were not well adapted for the 


1 Thomson calls this a dissipation of accuracy. It may be il- 
trated thus. Consider the equation 2?— 82 + 2=0, which may 
tten either a= % +422 or z=—3— 2x. Now let rn4,;— 3 +40 

pose we start with any value zo, less than unity, an 

= a Rare Then, starting with ein the equation 

— an, 
value 


} 
: 


if we work backwards, we ought to come to the 

2%. In fact, however, we shall only do so if there 

in all the numerical values. For, start with 
= 9099, a4 = 9527, % = .9692 ; and 
to 1, which isa 


127. 
and 


2 a Ta 


383 


illustration of the results, because in the cases of B =40 and 
8 = 10 the depth of the ocean is not much different from 
that value which would give infinite semi-diurnal tide, 
For values of 6 greater than 40 we should find other nodal 
lines dividing the sphere into regions of direct and inverted 
tides. We refer the reader to Sir W. Thomson’s papers for 
further details on this interesting point. 


217. Tides of Long Period ; Laplace’s Argument 
from Friction. 


In treating these oscillations Laplace remarks that a very 
small amount of friction will be sufficient to 
cause the surface of the ocean to assume at each 
instant its form of equilibrium, and he adduces 


Laplace's 
argument 


in proof of his conclusion the considerations Pt 
given below. The friction here contemplated unsound. 


is such that the integral effect is represented by 

a retarding force proportional to the velocity of the water 
relatively to the bottom. Although proportionality to the 
square of the velocity would probably be nearer to the 
truth, yet Laplace’s hypothesis suffices for the present dis- 
cussion, ; 

In oscillations of this class the water moves for half a 
period north, and then for half a period south. In oscilla- 
ting systems, where the resistances are proportional to the 
velocities, it is usual to specify the resistance by a modulus 
of decay, namely, that period in which a velocity is reduced 
to e—! of its initial value by friction. Now the friction con- 
templated by Laplace is such that the modulus of decay is 
short compared with the semi-period of oscillation. The 
quickest of the important tides of long period is the fort- 
nightly (see chapter iv.); hence, for the applicability of 
Laplace’s conclusion, the modulus of decay must be short 
compared with a week. Now it seems practically certain 
that the friction of the bed of the ocean would not materi- 
ally affect the velocity of a slow ocean current in a day or 
two. Hence we cannot accept Laplace’s discussion as satis- 
factory. However this may be, we now give what is sub- 
stantially his argument. 

Let us write 6 for the reciprocal of the modulus of decay. 
Then the frictional forces introduced on the left-hand side 
of (17) are -+ 6dz/dt in the first and sin @%dn/dt in the second. 
Laplace’s hypothesis with regard to the magnitude of the 
frictional forces enables us to neglect the terms d?:/dt* and 
sin @d2n/dt2 compared with the frictional forces. Then, if 
we observe that in oscillations of this class the motion is 
entirely latitudinal, equations (17) and (19) become 


ft —2n sin @ cos o@” ee : 


dt dt a ae—*) 
: dy {a r 
sin 067 + 2n cos 0 7, = 0 a38); 


ba sin 6 + er sin 6) =0 


From the first two of theso we easily obtain 


2 r 

( a+ si coat # )ienieeall Sey al eye canna 
Asa first approximation we treat d/dt as zero, and obtain 
h =e or the height of water satisfies the equilibrium theory. 
In these tides (see chap. iv.) €= 4 (4—cos?¢) cos it, so that 
from the third equation of (38) we can obtain a first approxi- 
mation to ¢; then, substituting in (39), we obtain on integra- 
tion a second approximation to }. Laplace, however, con- 
siders as adequate the first approximation, which is simply 
the conclusion of the equilibrium theory. 


218. Tides of Long Period in an Ocean of Uniform Depih. 


As it seems certain that these tides do not satisfy even 
approximately the equilibrium law, we now 
proceed to find the solution where there is no aides of 
friction. In the case of these tides k=0, f a “rs 
small fraction, and e= E ($— cos*@), The equa- without 
tion (24) then becomes friction. 


#220 . 
1g Ree “w ) + 4ma(u+e)=0; 


sin @ de fF? — cos? 6 
or, writing » for cos @and e=E (}—+,"), 
Bf tee 1) ab 
a v2 =fide =4ma (u +e)... - (40). : 


We shall confine the investigation to the case where 
y=, a constant, and where the sea covers the whole sur- 
fave of the globe. The symmetry of the motion in this 


case demands that u when expanded in a series of powers 


of » shall only involve even powers. Let us assume, there- 
fore, that 


384 
Pe ets. Teas 
SAFER TOM Tak? te Barta eon tess (41) 
Then 1—p,? du __ 3 , Ri ; 
p2—f? gee ABs Bue +... + (Ba:+1— Bei—1) 
ria, 6 (Aes aa) 49° —Bi)p? +... 
pal + aa aa— pe a 1 Bs 1) 
+ (Qi +1) (Barpi— Baja) yp! + oveeveee BAC OME 
Again, 
Wh — f But (Bi—f 2Bs)p? +...+ (Bai-a—Jf *Barpa)pt4+ 
NN oad ee AMD Pte sede? aq, Rector tet (43), | 
u=C—4f2Bip2 + 3(Bi— f ?Bs)pt +... + 5j (Baa 


F 2 Bair) pt! + 20. vonseaee Arete eacpeasey <epsneshao? (44), 


where Cis a constant, Then, writing 6 for 4ma/l, as in the 
case of the semi-diurnal tide, substituting from (42), (43), 
and (44) in (40), and equating to zero the successive coet- 
ficients of the powers of p, we find 
C=—}E + Bip 
eee ) 
a bs ++sE=—0 
Bs — By (1 53 f 7A) + 48 vie 
Pu = 1 1 _ be Batt bi <8 "pS =) 
“4 * 222i + 1) 222i +1) 
Thus the constant C and Bs, Bs, ete., are all expressible in 
terms of Bi, and Bi is apparently indeterminate. We may 
remark that, if 


— $5 B1=46E, or Bi=—2E, 


the equation of condition (45) may be held to apply for 
all values of i, from one to infinity. Let us write (45) in 

the form 
Be ek Ae ae B Bai-s 
Bea RT ° RT) Ba 
When i is large By +1/Bai--1 either tends to become in- 
finitely small or it does not do so. Let us suppose that it 
does not tend to become infinitely small. Then it is obvi- 
ous that the successive B’s tend to become.equal to one an- 
other, and so also do the values of (Byi—2—f ?Bei— 1) /2t 
and the coefficients of du/du. Hence we have du/dg = L + 
M/(1—p?), for all values of », where L and M are finite. 
Hence this hypothesis gives infinite velocity 


Method of _ to the fluid at the pole, where »=1. But with 
continued a water-covered globe this infinite velocity is 
fraction. impossible, and therefore the hypothesis is 


negatived, and B2zi+1/Bsi-1 must tend to be- 
come infinitely small. This being established, let us write 
(46) in the form 


wv QUA IFS 

io ae nl 
24°23 + 1)" Boer 
By repeated applications of (47), 
continued fraction 


sant dt¥e 


8 
Bu 94(21 +1) B 
Bus Of #8 (Bi F QQ +3) 8 
+t —sof2e «(at AIFS) 
(542) (2543) t f2B 
— RIF QiF5) * 
ete.......(48), 


And we know that this is a continuous approximation, 
which must hold in order to satisfy the condition that the 
water covers the whole globe. Let us denote this continued 
fraction by —N;. Then, if we remember that B_1==— 2E, 
we have 
Bi =2EM, Bs/Bi = — No, Bs/B3 =— No, Br/Bs = — Mi, ete., 
so that 
B3 =— 2EMN2, Bs =2EMN2N3, By = —2ENiN2N3Mi, ete., 
and C=—}E + 2EN/s. 
Thenh=u+te 
=C+  sE—(E+4f2Bi)u? +3(Bi—f2Bs)u4 + 
+ Bs —f 2 Bs\u® +... 
=E{ 2M/B—1+f2 Nin? +3N(1 +f 2No\pt 
—ENiNGl + Ft Na)e® oy } csr ate 
Now we find that, when 6 = 40, which makes the depth 
of the sea 3000 fathoms or yd5y of the radius of the earth, 
and with f= .0365012, which is the value for the fort- 
nightly tide (see chap. iv.), 
Ni = 3.040692, No = 1.20137, N3 = 66744. Ny = .42819, Ns 
= .29819, Ne= .21950, Nz; = .16814, Ns = .13287, No =.107, 


Nio =.1. 
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| These values give 

2.Ni/8=.15203, 1 + f 2Ni =1.0041, 4Ni‘1 + f 22) = 1.5228, 
4.NyNo(1 + f 2.Ng) =1.2187, Ni N2Na(1 + f 2.N4) = .60988, 

IN... Na(1 + f 2.5) = .20888, $M... N5(1 + f *.N6) = .05190, 

4M... Nol +f 2N;) = .00976, 4M... Nz(1 + f2Ng) =.0014, 

4M... Ng(1 + f?2No) = .00017. 

So that 

h/e= 4 .1520 — 1.00412 4- 1.5228u4 — 1.21878 +- 

.6099p8 — .2089.! +- .051 9422 — 009844 +- 0014416 

-— ,0002y18 | + (4—p?) (50), 

where 


Solutions, 


Ae Renee eee ene newer ene ee 


p= 


one of those solved for the case of the semi-diurnal tide by 
Laplace, and we find 
h/E = .2363 — 1.0016y? ++ .5910u4 — .1627p8 +- 0258.8 — 
-0026 10 +- 000212, 

At the pole, where »—1, we find h>—EX 3137=e 
X A71, and at the equator h=-- E X .2363 =e X .709. 
With a deeper ocean we should soon arrive at the equilib- 
rium value for the tide, for N,, N», etc., become very small, 
and 2N,/8 becomes equal to 4. In this case, with such 
oceans as those with which we have to deal, the tides 
of long period are considerably smaller that the equilibrium 
value, 


219. Stability of the Ocean. 


Imagine a globe of density 4, surrounded by a spherical 
layer of water of density ¢. Then, still main- 
taining the spherical figure, and with water Ree of 
still covering the nucleus, let the layer be dis- ‘ ‘, 
placed sideways. The force on any part of the water dis- 
tant from the centre of the water and r from the centre 
of the nucleus is 4z0r’ towards the centre of the fluid sphere 
and 47(6—«)r towards the centre of the nucleus. If 4 be 
greater thane there is a force tending to carry the water 
from places where it is deeper to places where it is shal- 
lower ; and therefore the equilibrium, thus arbitrarily dis- 
turbed, is stable. If, however, 4 is less than ¢ (or the nucleus 
lighter than water) the force is such that it tends to carry 
the water from where it is shallower to where it is deeper, 
and therefore the equilibrium of a layer of fluid distrib- 


uted over a nucleus lighter than itself is unstable. As Sir 
William Thomson has remarked,! if the nu- 

cleus is lighter than the ocean, it will float in eames 
the ocean with part of its surface dry. Sup- © YWG0"s 


pose, again, that the fluid layer be disturbed, 
so that its equation is r=a(1--s;), where s; is a surface 
harmonic of degreei; then the potential due to this deforma- 


i+s 
tion is ce oy te si, and the whole potential is 
Anda dro aits 
“Sr + 241 eH *® 


we have in the format 6 !If, therefore, o/(2i-+ 1) is greater than }4, the potential of 


the forces due to deformation is greater than that due to the 
nucleus. But we have seen that a deformation tends to in- 
crease itself by mutual attraction, and therefore the forces 
are such as to increase the deformation, If, therefore, 
o= }(2i-+-1)¢, all the deformations up to the ith are unsta- 
ble, but the i+-1th is stable? If, however, ¢ be less than 4, 
then all the deformations of any order are such that there 
are positive forces of restitution. For our present purpose 
it suffices that this equilibrium is stable when the fluid is 


lighter than the nucleus, 


2 20. Precession and Nutation. 


Suppose we have a planet covered with a shallow ocean, 
and that the ocean is set into oscillation, — 
Then, if there are no external disturbing forces, 
so that the oscillations are “ free,” not “forced,” 
the resultant moment of momentum of the _ 
planet and ocean remains constant. And, since e 
ticle of the ocean executes periodic oscillations 
mean position, it follows that the oscillation of 
imparts to the solid earth oscillations such that t 
ant moment of momentum of the whole system re 
constant. But the mass of the ocean being v 
compared with that of the planet, the compe 
velocities of the planet necessary to counte 
moment of momentum of the oscillations of 
very small compared with the componenta \ 


3 EA ale and Fie Nat. Phil., 2 oe 9 
‘ompare an rtant Poi 
ie alain oct oon 
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of the sea, and therefore the disturbance of planetary ro- 
tation due to oceanic reaction is negligible. If now an ex- 
ternal disturbing force, such as that of the moon, acts on 
the system, the resultant moment of momentum of sea and 


earth is unaffected by the interaction between them, and | 


the precessional and nutational couples are the same as if 
sea and earth were rigidly connected together. Therefore 


the additions to these couples on account of tidal oscilla- | 


tion are the couples due to the attraction of the moon on 
the excess or deficiency of water above or below mean sea- 


level. The tidal oscillations are very small in height com- | 


pared with the equatorial protuberance of the earth, and 
the density of water is ;ths of that of surface rock; hence 
the additional couples are very small compared with the 


couples due to the moon’s action on the solid equatorial | 
Therefore precession and nu- | 


protuberance. 
Corrections tation take place sensibly as though the sea 
to precession were congealed in its mean position. 
and nuta- b ded as fricti inci 
tion insen- Can be regarded as frictionless, the princi- 
sible. ples of energy show us that these insensible 

additional couples must be periodic in time, 


and thus the corrections to nutation must consist of semi- | 


diurnal, diurnal, and fortnightly nutations of absolutely 
insensible magnitude. We shall have much to say below 
on the results of the introduction of friction into the 
conception of tidal oscillations as a branch of speculative 
astronomy. 


2 21. Some Phenomena of Tides in Rivers. 


In 7 2 we have given a description of some of the phe- 
nomena of the tide-wave in rivers. As a consid- 
erable part of our practical knowledge of tides 
is derived from observations in estuaries and 


Ti 
mo! des in 
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nt features of the tide-wave in these cases. 
mised that when the profile of a wave does not present 
simple harmonic form it is convenient to analyze its 


ntal wave; and generally the principle of harmonic 
‘ysis is adopted, in which the actual wave is regarded as 
sum of a number of simple harmonic waves. 

e tide-wave in a river is a “long” wave in which the 
motion of the water is very small compared with 
horizontal, the river very shallow compared with the 
e-length, and the water which is at any moment in a 
tical plane always remains so throughout the oscilla- 


b1ca 


pose that the water is contained in a straight and 
low canal of uniform depth ; then take an origin of co- 
ates at the bottom, with the # axis horizontal in the 
ion of the canal, and the y axis vertical; let h be the 
arbed depth of water; let h-+n be the ordinate 
surface corresponding to that fluid whose undisturbed 
sa is xand disturbed abscissa x-+¢; and let g be gravity. 
e equations of motion and continuity! are 
it 2z/dx2 
y : oy ok d2t/dx 
dt? (i + dt/dz)3 
= ld 
™= T+ diaz 
we shall write c?=gh and w=vt—-«. Since 


ew Me sca’ 
ce 


aves di/dz is small, the equations (52) become 


@ a2 dk 
© ae iad 


we ity ‘2 ad) GE dt $ 

sre Ser = pars 
ng a first approximation we neglect the second 

the of each of (53). The solution is ob- 


Rakeidasesaesd (D2) 
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wecvaugesvaere( a). 
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} svseesseere (BA) 


e water whose undisturbed ab- 
all this is approximately the 
< whos is 
e 


lose abscissa is x. 
(the mouth of the river) the 
in which there is a forced 


> tel 
a 


ea eins a) 


If the. 


rivers, we give an investigation of two of the most impor- | 
i It must be> 


into a series of partial waves superposed on a funda- | 


biTue 3 ee sid 8 ome 


Fig. 1. 


tioned in 2 2 may easily determin 
reed | investigation. “We leave the reader to debe 
lich 1s js A arctan ba 
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This represents the oceanic tide, and n is that which we call 
| below (7 23) the speed of the tide. Then obviously m= nv, 
so that at any point x up the river 


n= Hsin n( 


ee ee 
V gh 
(56) gives the first approximation to the forced tide-wave, 
and it is clear that any number of oscillations may be 
propagated independently up the river with 
the velocity )/gh due to the depth of the river. 
In passing to the second approximation we 
must separate the investigation into two branches. 

(i.) Over- Tides (see 2 24).—We now suppose that the tide 
at the ‘Yiver mouth is simply (55). On substituting the 
approximate values (54) in (53) our equations become 
g WE 


= ve — 
dx? 


eneescece cavces (56). 


Over-tides, 


+ $v2a*m? sin Qmu 

de on es ae 
— — + 4n?a? — 3m2c? cos 2mu 

dz 

We have now to assume an appropriate form for the solu- 
tion of (57), such as 


'=acos mu + Ax cos 2mu + B sin 2mu............(58). 


We have here in effect assumed that the second and third 
terms of (58) are small compared with the first. It is clear, 
however, that at a distance from the origin the term in A 
will become large. This difficulty may be eluded by taking 
the canal of finite length, and supposing that, where the 
canal debouches into a second basin, a second appropriate 
forced oscillation is maintained. The length of the canal 
remains arbitrary, save that the second term of (58) shall 
still be small compared with the first. On substituting 
from (58) in (57) we have B indeterminate and A=—ga?m?; 
hence : 


nlh = \m?at — ma sin mu+ Zmiate sin 2mu 
+ (2mB — dm2a*) cos Wu... ..000e0ee (59). 
This gives the elevation of the water whose undisturbed 
abscissa is x, that is to say, at the point whose abscissa along 
the bank is X=-2-+-¢:. If we put c= X—‘£ in the largest 
term of (59), and treat ¢ as small, and put «=X in the 
small terms (59) becomes : 
nih ma sin m(vt—X )-+- 3m3a2X sin 2m(ct —X) 
-+ (2mB — &m2a?) cos 2m(vi— X ). 

But at the origin (55) holds true, therefore B=; ma?,— 
mah= H, and mv=n. Thus the solution is 


: x 38H 2n r Pg 
= Hsin n( t — ——— — Xsin2Qn( =)... 60). 
i V gh) 4hV gh sip ees 


From (60) we can see what the proper forced oscillation at 
the further end of the canal must be; but this 


matter has no present interest. The first term eiee ton 
of (60) being called the fundamental, the Piha Bo 


second gives what is called the first over-tide ; 

and by further approximation we can get the second, third, 
ete. The over-tide travels up the river at the same rate as 
‘the fundamental, but it has double frequency or ‘‘speed,” 
_and the ratio of its amplitude to that 


_of the fundamental is SH nx, 
h Vgh 


4 

£25) 
a, 
As a numerical example, let the range of tide at the river 


mouth be 20 feet and the depth of river 50 feet. The 
“speed” of the semi-diurnal tide is about 1/1.9 radians per 


ou 


10" uF 


cig 3H nX 1 
| ‘ = 1 : SF eee es 
hour; 1/ gh=27 miles per hour; hence u V gh = 348 x. 


Therefore 34 miles up the river the over-tide is yyth 
of the fundamental and has a range of 2 feet. If the 
river shallows very gover f the formula will still 
pe sae we see that the height of over-tide varies as 
oe . : 
Fig. 1? read from left to right exhibits the progressive — 
change of shape. The steepness of the advancing crest 
shows that it is a shorter time from low to high water than. 
vice versa, The law of the ebb and flow of currents men-| 


Bn 
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(ii.) Compound Tides (see 7 24).—We shall now consider a hiant i J) 32 Ham +72 .. 
Interference the mutual influence of two waves of different —” = (i, + Ha)sinm| ¢ V ah nor V oh sin | 2nt 
of wavesin periods travelling up the river together. In XY $0.0 41 — ee (nu — eal 
shallow the first approximation they are quite inde- — (ni + 22)—— | og! = in “= 
water. pendent, and we may assume V gh L V gh V gh 


t=a cos m(vt — x) +b cos [n(vt— x) + €] (G1). 


In proceeding to the second approximation, we only take 
notice of those terms which result from the interaction of 
the two, and omit all others, writing for the sake of brevity 


With the value of ¢ assumed in (61), we find, on substi- 
tuting in (53) and only retaining terms depending on mu- 
tual influence, that the equations for the second approxima- | 
tion are 


m—n} =(m—n)(vt —2x)—e, 
m+n + =(m-+ n)(vt —x)7-« 


. 
. 
. 
} 


Hence the front slope of the tide-wave is steeper at spring 
than at neap tide, and the compound tide shows itself in 
the form of an augmentation of the first over-tide; and the 
converse statements hold of neap tide. Also mean-water 
mark is lower and higher alternately up the river at spring 
tide, and higher and lower at neap tide, by a small amount 
which depends on the differential tide. With the river 
which we were considering, the alternation would be so 
long that it would in actuality be either all lower or all 
higher, 


IV. Tue Harmonic ANALYSIS. 
2 22. Methods of applying Theory to Practice, 


2 2 
“id == y2 a + $v2abmn[(m +n) sin { m+n | —m—n) | 'The comparison between tidal observations and tidal the- 
ss Sai “s LT al en Or eee eee (62). ories, and the formation of tables predicting iietiiainds 
— = 5 — | * 4. attacks 
1 ATi 4 ]—dtldx ! the tidal oscillations of the sea. haye been of treating 


Now let us assume as the solution , 
~=acosm(vt—a) + Axcos{m+n}+Bsin {mtn \ } (63). 
+b cos[n(vt— a) +e+Cx cos | m—n } +Dsin } m—n + : 
and let us elude the difficulty about the increasing magni- 
tude of the second term in the same way as before. Sub- 
stituting in the equation of motion, we have for all time, 
2(m-n)Asin {m+n} +2(m—n)Csin {m—n} 
+ Zabmn{(m-+-n) sin 4 m-+-n | —(m—n) sin { m—n | ]=0. 
This gives A =— #abmn and C—-++ fabmn, Band D remain 
arbitrary as before, and will be dropped, because they are | 
to be determined by the condition that at the origin the 
terms of dz/dx in cos { m-+-n},cos 4 m—vn } are to vanish, | 
whence 
n/h = — am sin m(vt — x) — bn sin [n(vt —a) + €] | 
+ fabmn{(m—+n)x sin 4 m+n} —(m—n)asin 1m—n}]) 
terms in cos {m-+n} and cos | m—n}. 
Then we pass from z to X as in the last section, and make 
the terms in cos {m-—++-n} and cos {m—n} vanish by 
proper values of B and D, and we have 
n= amh sin m(vt — X ) — buh sin [n(vt — x) +e] 
+ fabmnX [(m-+-n) sin J m+n }— 


(m —n) sin {m—n}] 


Now at the river’s mouth, where «0, suppose that the 
oceanic tide is represented by 7—= HH sin mit 


carried out in two different ways, which may observations. 


_ be called the “synthetic” and the “ analytic.” 


The semi-diurnal rise and fall of tide with the weekly 
alternation of spring and neap would naturally 
suggest to the investigator to make his formula ental 
conform to the apparent simplicity of the phe- % 
nomenon. He would seek to represent the height of water 
by either one or two periodic functions with a variable 
amplitude; such a representation is the aim of the thetic 
method. That method has been followed by all the great 
investigators of the past,—Newton, Bernoulli, Maclaurin, 
Laplace, Lubbock, Whewell, Airy. Since at European ports 
the two tides which follow one another on any one day are 
nearly equal, or, in other words, there is searcely a sensible 
diurnal tide, these investigators bestowed comparatively 
little attention to the diurnal tides. If these are neglected, 
the synthetic method is simple, for a single function suf- 
| fices to represent the tide. In non-European ports, how- 
ever, the diurnal tide is sometimes so large as to mask the 
| semi-diurnal, and to make only a single instead of a double 
| high water in twenty-four hours. To represent this diur- 
| nal tide in the synthetic method we are compelled to intro- 
| duce at least one more function. There should also be a 
‘third function representing the tides of long period; but 
| until the last few years these tides have scarcely been con- 
sidered, and therefore we shall have little to say of them 
'in explaining the synthetic method. The ex- 


Solutions _|_ Ff, sin (net ++ e) pression for the tide-generating forces due to 1 
for com- Sa a, oF. ; either sun or moon consists of three terms, in- “ror pea 
pound Then—an=Fhi/h;—bn== Hal, se erate rl M, | volving the declinations and hour-angles of the Se aan 
tides. = men | : 
mv—=m, nv=m, v=/ gh, miLn=——=-> | planet. One of these terms for each goes through its period 
g | approximately twice a day, a second once a day, and the 


so that (64) becomes 


: xX xX 
n= Misin m(t— 7) + Hasin[ m(¢— 75) + | 
pias Vg) a WUE i eco 
gerne sie sin [ im + ne) C ~ +) +e | 
V gh 


=e ie 4 | 
1442 11 — N2 ° < ‘ 
7. oy sin [ (om —na)(t ae 7a) — | (65). 


. 3 . 
As a numerical example, suppose at the mouth of a river 


50 feet deep that the solar semi-diurnal tide has a range | 
2H = 4 feet, and the lunar 2Hy—12 feet ; then m—+- nz =? | 


radians per hour, 1—n, = py radians per hour, and as before 


V gh =27 miles per hour. With these figures 
1 


3M Hz n1 + ne x 
4h gh T2074 
Thus 15 miles up the river the quater-diurnal tide (in 2 
24 below, called MS) has a semi-range of an inch. But the 
luni-solar fortnightly tide (called MSf in 2 24) would have 
asemi-range of sth of an inch. Where the two interact- 
ing tides are of nearly equal speed, the summation com- 
pound tide is very large compared with the differential tide. 
As before, when the river shallows gradually this formula 
will still hold. 

It is interesting to note the kind of effect produced by 
these compound tides. When the primary tides are in the 
same phase 

mt = net + €. 


Then —(m+m)(t— ee) += 2mt—(m +n) 


(m —ma)(t — 7a) —= 


= 
V gh’ 
te 
— (m1 — ne) ——. 
V gh’ 
and 


‘third varies slowly (77). The mathematical basis of the 
| synthetic method consists of a synthesis of the mathemat- 
ical formule. The semi-diurnal term for the moon is fused 
with that for the sun, and the same process is carried out 
for the diurnal and slowly varying terms. A mass of tidal 
observation at a place where the diurnal tide is small, even 
if, as in all the older observations, it consists merely of 
heights and times of high and low water, soon shows 
that the fusion of two simple harmonie or periodic func- 
‘tions is insufficient to represent the state of tide; and the 
height and time of high water are found to need correc- 
tions for the variations of declination, of motion in right 
ascension, and of the pafallaxes of both bodies. 

But when continuous tide-gauges were set up far more 
extended data than those of the older observations became 
accessible to the investigator, and more and more corrections 
were found to be expedient to adapt the formule to the 
facts. A systematic method of utilizing all the data became 
also a desideratum. This state of matters led Analytic. 
Sir W. Thomson to suggest the analytic method. 
method.’ It is true that the dynamical foun- ’ 
dations of that method have always lain below the surface 
of the synthetic method, and have constant 
pealed to for the theoretical determination of 
nevertheless, we must regard the explicit 
analytic method as a great advance. In this 


nd 
option of the 
method we 
hody to be developed into a series of terms 
of a constant (determined by the elements « 
orbit and the obliquity of the ecliptic) multi 


1 Airy, and after him Chazallon, ap 
the first to use a kind of harmonic an 
servations ; but, as Airy did not e 
use of hour-angles, declinations, ete 
considered as an example of the anal; 
and Wayes,” and Hatt's 
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ple harmonic function of the time. Thus in place of the 
terms of the synthetic method for the three classes of tides 
we have an indefinitely long series of terms for each of the 
three classes. The loss of simplicity in the expression for 
the forces is far more than counterbalanced by the gain of 
facility for the discussion of the oscillations of the water. 
This facility arises from the great dynamical principle of 
forced oscillations, which we have explained in the histor- 
ical sketch. Applying this principle, we see that each in- 
dividual term of the harmonic development of the tide- 
generating forces corresponds to an oscillation of the sea 
of the same period, but the amplitude and phase of that 
oscillation must depend on a network of causes of almost 
inextricable complication. The analytic method, then, 
_ represents the tide at any port by a series of simple har- 
monic terms whose period is determined from theoretical 
considerations, but whose amplitude and phase are found 
from observation. Fortunately the series representing the 
- tidal forces converges with suflicient rapidity to permit us 
to consider only a moderate number of harmonic terms in 
the series. 
Now it seems likely that the corrections which have been 


ae in the use of thesynthetic method might have been | 
clothed in a more satisfactory and succinct mathematical 


form had investigators first carried out the harmonic devel- 


come back on the synthetic method from the analytic, and 
_ shall show how the formule of correction stated in harmonic 
language may be made comparable with them in synthetic 
Biasion of language. One explanation is expedient before 

erms affect- proceeding with the harmonic development. 
by motion There are certain terms in the tide-generating 


of moon’s forces of the moon, depending on the longitude 


olution in 18.6 years. 


convenient, in the application of the harmonic method, to 
ow the synthetic plan to the extent of classifying to- 
her terms whose speed differs only in consequence of the 
movement of the moon’s node, and at the same time to con- 
ceive that there is a small variability in the intensity of 
he generating forces. 


i 
_ $ 23. Development of Equilibrium Theory of Tides in 
at Terms of the Elements of the Orbits. 


= indicate the processes to be followed in this 
ory ; ele- development. 

soror- We have already seen in (3) that the expres- 
its intro- sion for the moon’s tide-generating potential 


\ ad in (10) that 


; : eerste a2 
: ap == Stes + 2. Ms? 


+ 225M2Ms3 


; oe 2+ Mo? — 2M? 
+ 2pm, + 3 PF 28? Mi ue i 


Mi, Me, M3 are the direction cosines of the moon re- 
eae 

fe requ n 
tions MiMz, 4(Mi? 


om in Ad orbit; I 
_ =ZC, the obliquity of the lunar orbit to the 
bor ; X= AX = BCY; [= MX, the moon’s 
le in her orbit measured from X, the 
tion of the equator with the lunar or- 
“intersection.” Then 


cos X + sin 1 sin x cos I 
{fie tin eo ee Ff +++(66). 


Fig, 2. 


yp ee . 
. oa 


T caseseeee scenes (67), 


opment. In thisarticle we shall therefore invert history and | 


eg of the moon’s nodes, which completg their rev- | 
Now it has been found practically | 


| functions are reduced to three. 


Within the limits at our disposal we cannot do more than | 
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Mi? — M2? = pt cos 2(x — 1) + 2p%q? cos 2x } 
+ g* cos 2(x + 1) 
—2MiMz2=the same with sines in place of 
cosines 
M2M3 = — pq cos (x —2/) + pq( p?— q?) cos x} (68). 


+ pq? cos (x + 21) 
MiM;=—the same with sines 
cosines 
4 — Ms? = 4(p* — 4p*q? + g') + 2p2q? cos 21 J 
These are the required functions of My, Me, Ms. 
Now let c be the moon’s mean distance, e the eccentricity 
of the moon’s orbit, and let 
3m 
rr —— 


in place of 


POO ee Hane e wees tenernnee 


Then, putting 


£4, 28 1 eee 
x= [A= |, Y= [c= lan, 
eh [S32 yh, diets adie a 


XFL ye 
=> 


we have 


Ty 


bodes t= onXY +2 +2n-VZ 
 a—eay.. gem 2 He's 
cm 3 2 +2202 X2+Y2—272 
+2UXZ +5 - —— 
Corresponding to the definition of a simple tide given in 
21, the expression for each term of the tide- : 
generating potential should consist of a solid Moon's dis- 
spherical harmonic, multiplied by asimple time- pelea’ Ane 
harmonic, In (71) p?&n, p*(2 —n*), ete., are solid introduce 
spherical harmonics, and in order to complete 
the expression for V it is necessary to develop the five 
functions of X, Y, Z in a series of simple time-harmonics. 
But (71) may be simplified in such a way that the five 
The axes fixed in the 
earth may be taken, as in ? 7, to have their extremities as 
follows: the axis C the north pole, the axis B 90° E. of A 
on the equator, and the axis A on the equator in the me- 
ridian of the place of observation. Thus, if \ be the latitude 
of that place, we have 


==cos \, 7=0, [=—sin d, 
Then, writing a for the earth’s radius at the place of obser- 
vation, (71) becomes 


2 
v=q_aplt cos? (X2—Y2) +sin QAXZ 


(1 
+3(4 —sin?\)}(X2 + Y2 —2Z2)].....000 (71a). 

The process of developing the three functions of X, Y, Z 
consists in the introduction of the formulz of 

elliptic motion into (66) and (70), the subsequent rong’ 
development of the X-Y-Z functions ina series “28 PS 
of trigonometrical terms, and the rejection of 

terms which appear numerically to be negligible. The terms 
depending on the principal lunar inequalities—evection 
and variation—are also introduced. Finally, the three X- 
Y-Z functions are obtained as a series of simple time-har- 
monics, with the arguments of the sines and cosines linear 
functions of the earth’s rotation, the moon’s mean motion, 
and the longitude of the moon’s perigee. The next step is 
to pass, according to the principle of forced oscillations, 
from the potential to the height of tide generated by the 
forces corresponding to that potential. The X-Y-Z fune- 
tions being simple time-harmonies, the principle of forced 
vibrations allows us to conclude that the forces correspond- 
ing to V in (71a) will generate oscillations in the ocean of 
the same periods and typesas the terms in V, but of un- 
known amplitudes and phases. Now let X’—1)’, XZ, 
4 (X?+ 1)’ — 22”) be three functions having respectively 
similar forms to those of ; 

X?2— Y? XZ ana 2‘ + Y¥2—2Z?) 
(1 B)S GEG eae AS SERN ee: 

but differing from them in that the argument of each of 
the simple time-harmonics has some angle y t of tide 
subtracted from it, and that the term is mul- any port. 
tiplied by a numerical factor. Then, if g be ie Fe 
gravity and h the height of tide at the place of observation, 
we must have Meek sd 


n= aeosen (X?—D") + sin 29NZ ” 


¥ 
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water covering the whole earth, the numerical factors in 
the X-D-Z functions would be each unity and 


Definition the alterations of phase would be zero. The 
of high tide : 2 2 2 P s4 | 
oftideof terms in (xX + i) aad require special 


long period. consideration. The function of the latitude 
being 4—sin?\, it follows that, when in the 
northern hemisphere it is high water north of a certain 
critical latitude, it is low water on the opposite side’ of that 
parallel; and the same is true of the southern hemisphere. 
It is best to adopt a uniform system for the whole earth, 
and to regard high tide and high water as consentaneous 
in the equatorial belt,and of opposite meanings outside of | 
the critical latitudes. We here conceive the function | 
always to be written 4—sin® A, so that outside of the criti- | 
cal latitudes high tide is low water. We may in continu- 


ing the development write the X-)-Z functions in the | 
form appropriate to the equilibrium theory, with water 
covering the whole earth ; for the actual case it is only then 
necessary to multiply by the reducing factor, and to sub- 
tract the phase alteration «. As these are unknown con- 
stants for each place, they would only occur in the devel- 
opment as symbols of quantities to be deduced from 
observation. It will be understood, therefore, that in the 
following schedules the “argument” is that part of the 
argument which is derived from theory, the true complete 
argument being the “argument” —x, where « is derived 
from observation. } 

Up to this point we have supposed the moon’s longitude | 
and the earth’s position to be measured from the intersec- 
tion; but in order to pass to the ordinary astronomical 
formule we must measure the longitude and the earth’s 
position from the vernal equinox. Hence we determine 
the longitude and right ascension of the intersection in 
terms of the longitude of the moon’s node and the inclina- 
tion of the lunar orbit, and introduce them into our) 


formule for the X-0-Z functions. The expressions for | 
the functions corresponding to solar tides may be written | 
down by symmetry, and in this case the intersection is 

actually the vernal equinox. 
The final result of the process sketched is to obtain a 
series of terms each of which is a function of 


a gl the elements of the moon’s or sun’s orbit, and a | 
schedules function of the terrestrial latitude of the place 
below. of observation, multiplied by the cosine of an 
angle which increases uniformly with the 
time. We shall now write down the result in the form of 


a schedule; but we must first state the notation employed: 
e, e, =eccentricities of lunar and solar orbits; J, o=ob- 
liquities of equator to lunar orbit and ecliptic ; p, p,—=longi- 
tudes of lunar and solar perigees; #2, #,= hourly incre- 
ments of p, p,; 8s, h=moon’s and sun’s mean longitudes ; 
c,n=hourly increments of s,h; t=Jlocal mean solar time | 
reduced to angle; y—n==15° per hour; \=latitude of 
place of observation; £, » longitude in lunar orbit, and | 
R.A. of the intersection ; VN =longitudé of moon’s node; i = 
Speed de- inclination of lunar orbit. The speed of any 
fined. tide is defined as the rate of increase of its 
argument, and is expressible, therefore, as a 
linear function of y, »,¢, @; for we may neglect @, as being — 
very small. : 

The following schedules, then, give h the height of tide. | 
The arrangement is as follows: First, there is a universal | 


¥ 3 3 
coefficient ome) a, which multiplies every term of all | 


the schedules. Secondly, there are general coefficients, — 
one for each schedule, viz., cos?A for the semi-diurnal 


terms, sin 2\ for the diurnal, and 4— § sin? for the terms, | 


of long period. In each schedule the third column, headed 
“coefficient,” gives the functions of J and e (and in two. 
eases also of p). In the fourth column is given the mean _ 
semi-range of the corresponding term in numbers, which | 
is approximately the value of the coefficient in the first 
column when J=w; but we pass over the explanation of | 
the mode of computing the values. The fifth column con- 
tains arguments, linear functions of t, h, 8, p, v, %. In [A,i.] 
2t-+ 2(h—v) and in [A, ii.) t-+(kh—v) are common to all 
the arguments. The arguments are grouped in a manner 
convenient for subsequent computation. Lastly, the sixth — 
is a column of speeds, being the hourly increase of the | 
arguments in the preceding column, estimated in cengees | 
per hour. It has been found practically convenient to 


- denote each of these partial tides by an initial letter, arbi- 


trarily chosen. In the first column we give a descriptive 
name for the tide, and in the second the arbitrarily chosen 
initial. In some cases no initial has been chosen, and here 
we indicate the tide by the analytical expression for its 
speed, or hourly increase of argument. , ; 

The schedule for-the solar tides is drawn up in poe 
the same manner, the only difference being that t pd 


ye «ty oll at 
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cients are absolute constants. The eccentricity of the solar 
orbit is so small that the elliptic tides may be omitted, 
except the larger elliptic semi-diurnal tide. In order that 
the comparison of the importance of the solar tides with 
the lunar may be complete, the same universal 


ee 3m 
coeflicient SM 


: , : bs 
for each term is made to involve the factor ~. Here r, 
id 


8 
(*) a is retained, and the special coefficient 


—— as m, being the sun’s mass. With 
DE ae td Sane 
mo OL 5, > =*46035 = 217296" 
To write down any term, take the universal coefficient, 
the general coefficient for the class of tides, 


the special coefficient, and multiply by the Mode of 
cosine of the argument. The result, taken errs 
with the positive sign, is a term in the equilib- explained. 


rium tide, with water covering the whole earth. 
The transition to the actual case by the introduction of a 
factor and a delay of phase (to be derived from observation) 


_ has been already explained. The sum of all the terms is the 


complete expression for the height of tide h. 
Schedule of Lunar Tides. 
3 e 
[A, i.]J—Universal Coefficient = S sa (¢ a, 
2M\e 


Semi-diurnal Tides; General Coefficient = cos?). 


| | sd 
id 6 §| in 
Descriptive = . Coefficient Z 23! Argument 1 ‘Degree 
| Name. |3 . Sse 2t+2h-v). per m.s. 
= es Hour. 
| 
Principal 
lunar, bee 41 - ge )costgT 
Luni-solar 
(unar K2 (14+ ge®)Asin27 
portion). 
Larger - 
elliptic. N P.gecosty] 
Smaller L 3 eee. a | 
elliptic. | "| {1-12tn2= cos(2p-2) }4 
Elliptic, 
second = [2N 2A cosh 
order, 
Larger 
evectional.2 | Soccope 
‘Smaller | 
evectional., Ay A EbmecosthT 
Varia- 
tional.t [M| —--AmAcosthT 


[A, iiJ—Diurnal Tides; General Coefficient = sin 2). 


| | ww 
ae | gos Speed in 
Descrip- lg Coefficient. $2e 
tive Name = sa 
| - . 
Lunar di- 
urnal. | 0 
ake | 00 
| Luni-solar 
| (lunar K, 
| portion) 
Larger Q 
elliptic. 
Smaller e4sinIcos*hIx | .0085! 
“elliptic.s | ™A v {dr oon2(h-)} 01 
yto-@ J §e4sinIcosl 
Elliptic. 
second ned We AsinIcos*3l | .0O48T 
order. 
“Evectional 2%, Apme.jeinTeoeh | ey ri 
| 


a 


. ¢ 

1 Fused with 2y—o0 + @. a 
2 mis the bog of the moon’s mean motion 
% In these three entries the lower number 

the coefficients of the evection and 

values as derived from lunar theory, — 
4 Indicated by 2MS as a compound ti 
5 A fusion of y—¢ = = 

e 


from’th 

7 The u 

the evection have their full value a 
Cue pie : 
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[A, iii.]—Long Period Tides ; General Coefficient } — $sin?). | of these tides the arguments of the S series are ¢, 2t, 3t, ete., 
— — ——- — — and of the annual, semi-annual, ter-annual tides h, 2h, 3h. 


|o é 
ae | |2 5 Speed in As far as Cun be foreseen, the magnitudes of these tides are 
tive |Initial.| Coefficient, |= %3| Argument, | Degrees | constant from year to year. - - 
Name. ig-@ per m. 8. We have in 7 21 considered the dynamical theory of over- 
= & Hour, tides. The only tides of this kind in which it 
= —|— . has hitherto been thought necessary to repre- Over- 
Change : here Of variable | 19 540 oe sent the change of form in shallow water belong tides, 
en pe ae Ree Pein) 262280 tele ae annum | | 60 the principal lunar and principal solar series. 
| Monthiy.| Mm Se.4(1-gsin2z) | 04136 | a 0.5449747° ane besides aly “neg ge astronomical tides Me and 
‘Evectional__, p Lain?) -00580% f -(ep) pr the over-tides Ms, Ms, Ms, and Sy, Sg have been deduced 
| monthly, (7727+ 4¢me.§(1-gsin D) |.00755 | | +2e-2h 047152119 | hy harmonic analysis. The height of the fundamental tide 
Luni-solar 4 er, |,004222 a M2 varies from year to year, according to the variation in 
| fort- = MSf | 3m*4(1-Jsin®Z) foggo, | 24-7) 1.0158958° || the obliquity of the lunar orbit, and this variability is rep- 
| peer | | resented by the coefficient cost 4J. It is probable that the 


Mf (1-§e)gsin2Z, |.07827) —-2(s-§) | 1.0980330° | variability of M,, Ms, Ms will be represented by the square, 
3e-a ) Jejsin2 —«|.01516 \(e-p) +2(e-€) | 1,64249770 | | Cube, and fourth power of that coefficient, and theory (7 21) 


| mensual, | indicates that we should make the argument of the over- 
I tide a multiple of the argument of the fundamental, with 
it en g . a constant subtracted. 
[B.]—Schedule of Solar Tides. ' Compound tides have been also considered dynamically 
ae nea oy es Mf a\F ‘in #21. By combining the speeds of the im- 
ar tet?,}/iyaresl, Cocfficiont ~~ 2m (3) mh | portant tides, it will be found that there isin Compound 
many cases a compound tide which has itself a tides. 


| | speed identical with that of an astronomical or 


: “erie Be} | Se Speedin | | meteorological tide. We thus find that the tides O, Ki, Mm, 
By | Deecrivtive) S| Coefictent. 22 free | Degrees -P, Ma, Mf, Q, Mi, L are liable to perturbation in shallow 
7 18] e3 | a) ety || water. If either or both the component tides are of lunar 

| S) origin, the height of the compound tide will change from 


year to year, and will probably vary proportionally to the 
product of the coefficients of the component tides. For the 


[i.] —Semi-diurnal Tides; General Coefficient — cos? 4. | 


Principal Ss | 7, =| ; f pr 1 luci tl ‘ical value of th 
1-Se2)4co 21137, 2_~—-|30,00000002 | | Purpose of properly reducing the numerical valu ® 

” a eo : compound tides, we require not merely the speed, but also 
30,08213720 | | the argument. The following schedule gives the adopted 


solar por- 741+ e2)isin’w |.01823) 2t+2h 

‘ por) Ks 7 +e | ‘initials, argument, and speed of the principal compound 

Larger el- 74176 costhw .01243 }2t-(h-p,) 29.95893142 | | tides. The coefficients are the products of those of the two 
liptic. T tides to be compounded. 


[ii.J—Diurnal Tides; General Coefficient=sin 27. : 
pees diur-| p "14 - fe ee 08775| ¢-h+te {14.95893149 [C.]—Schedule of Compound Tides. 
Luni-solar hi ’ Sey ts 'S din D 
ton). athe ae tieA)isinw cosw |.08407) t+-h—4m |16.0410686° | | | Initials. ATE bined. niger oer ar Bowe. 
| iii. ]—Long Period Tides; General Coefficient—}-8sin? A.} | ) MK + i 3y —20 - 44,0251728° 
| | 4 bones “y 
abemt, —|sca) — 4a-tefpisinto |-oso4s| 28 | oosers72°| | MS | Ma+S: | 4y—20—2 _58.9841042° 
MSf Se— Me 20 — 24 1.015&958° 
M2+0O 
From the fourth columns we see that the coefficients in) 2MK Mi—Ki 3y—4e 42.9271398° 
‘ descending order of magnitude are M2, Ki... S + Ky By —2n 45.0410686° 
Seale of (both combined), S, O, Ki (lunar), N, P, Ki | MN Mo+tN 4y—5r+@ 57.4238338° 
im rtance j | : ‘ € oo 
bfiides (solar), Ke (both combined), K» (lunar), Mf, x S +0 Sy-i orgy 43.9430356 
‘ Q, Mm, Kz (solar), Ssa,v, Mi, J, L, T, 2N, #, OO, | Hg S:—O y +2e—24 16.0569644° 
ew ee | OSM Si— Me Qy+2Qo—47 31.0158958° 
ayy ee =n3 M, +S. 6y — 20 — 4» 88.9841042 
"The tides depending on the fourth power of the moon’s'  9Ms Mi & Qy —- 4a + 27 27.9682084° 
parallax arise from the potential V= ~ p* (§ cos z —§ cos 2). iy Ms + 8: oy) 87.9682084 


_ They give rise to a small diurnal tide Mi, and to a small ; F : ‘ 
ter-diurnal tide Ms; but we shall not give the analytical | 225- nthe Form of Presentation of Results of Tidal Observations. 
Supposing n to be the speed of any tide in degrees per 


levelopment. 
mean solar hour, and ¢ to be mean solar time 
-42A. Meteorological Tides, Over-Tides, and Compound Tides. elapsing since 0" of the first day of (say) a Immediate 


: - ¢ result of 
11 ti Saad : ; year of continuous observation, then the im- 4, i 
nd ercies ya annie Eocene ja 5 sy ey mmo mediate result of harmonic analysis is to ob- analyntec 
‘Meteoro- affected by meteorological conditions. "Thus all tain A and B, two heights (estimated in feet ; 
r the tides of the. principal scolar atcovomibal and tenths) such that the height of this tide at the time t 
: o P P is given by A cos nt-+-B sin nt. If we put R= / (A?+ B?) 


teen anes ti pl 9 Hy 08a tan SB, th te ef ropreentd 


An annual inequality in the diurnal meteorological tide S1 R cos (nt —$). 
will also give rise to a tide y — 2n, and this will be fused In this form R is the semi-range of the tide in British feet 
with and indistinguishable from the astronomical P ; it will and ¢ is an angle such that ¢/n is the time elapsing after 0° 
also give rise to a tide with speed y, which will be indis- of the first day until it is high water of this particular tide. 
inguishable from the astronomical part of Ki. Similarly It is obvious that may have any value from 0° to 360°, 
the astronomical tide Kz may be perturbed by asemi-annual | and that the results of the analysis of successive years of 
vequality in the semi-diurnal astronomical tide of speed observation will not be comparable with one another when 
n). Although the diurnal elliptic tide S$; or y— presented in this form. a 
¢ semi-annual and annual tides of speeds 27 and nare — But let us suppose that the results of the analysis are 
bly quite insensible as arising from astronomical | presented in a number of terms of the form 
yet they have been found of sufficient importance | fH cos (V-+u—r), +4 


dered. The annual and semi-annual tides are Y 7 i 
s importance in some rivers, representing in fact where V is a linear function of the moon’s and sun’s mean 


gives the value when the with the aie pi eres ‘ eget gece wale) La 
Sol ; is the n e m , and is: he speed of 7 
have their full values | 4:4,” Tt is supposed that w stands for a certain function of 
the longitude of the node of the lunar orbit at an 


pr 


- i ion longitudes, the mean longitude of the moon’s ; 
eeeting in the rainy season. In the reduction an D aie perigees, an athe local menn solar Te 4 
; -an valu coefficient is }(1 + 9¢2)(1—}sin%i)(1— | time at the place of observa uced : 
; mS, and the vari part is approximately = Ga) angle at 15° per hour. V increases uniformly hese? 
é sin « cos ahead 


ep 
ka 
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ie is de ing 
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it ing = 2 
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half a year later than 0* of the first day. Strictly speaking, 
u should be taken as the same function of the longitude of 
the moon’s node, varying as the node moves; but, as the 
variation is but small in the course of a year, u may be 
treated as a constant and put equal to an average value for 
the year, which average value is taken as the true value of 
uw at exactly mid year. Together V-+-wu constitute that 
function which has been tabulated as the “argument” in 
the schedules of 7 23. Since V-+-uare together the whole 
argument according to the equilibrium theory of tides, 
with sea covering the whole earth, it follows that «/nisthe | 
lagging of the tide which arises from kinetic action, friction 
of the water, imperfect elasticity of the earth, and the dis- 
tribution of land. It is supposed that H is the mean value 
in British feet of the semi-range of the particular tide in 
question ; f is a numerical factor of augmentation or dimi- 
nution, due to the variability of the obliquity of the lunar 
orbit. The value of f is the ratio of the “ coefficient” in the 
third column of the preceding schedules to the mean value 
of the same term. 
unity, and for the principal lunar tide M2 it is equal to 
cos*sI-+-cos*sw cos'4i; for the mean value of this term has 
a coefficient cos*sw cos*hi. 


should come out the same from each year’s reductions, 
is only when the results are presented in such a form as this 
that it will be possible to judge whether the harmonic 
analysis is yielding satisfactory results. This mode of giv- 
ing the tidal results is also essential for the use of a tide- 
predicting machine (see ? 38). 

We must now show how. to determine H and « from R 
and ¢. It is clear that H—=R/f, and the determination of 
f from the schedules depends on the evaluation of the mean 
value of each of the terms in the schedules, into which we 
shall not enter. If Vo be the value of V at 0" of the first 
day, then clearly 

—$=Vo+tu—t, 


so that ck=S$-+ Vot+u. 
Thus the rule for the determination of « is: Add.to the 
value of § the value of the argument at 0% of the first day. 

The results of harmonic analysis are usually tabulated | 
Pidal Gon: by giving H, « under the initial letter of each | 
stants. tide; the results are thus comparable from year 

to year.! For the purpose of using the tide- | 
predicting machine the process of determining H and « 
from R and § has simply to be reversed, with the difference 
that the instant of time to which to refer the argument is 
0° of the first day of the new year, and we must take note 
of the different value of u and f for the new year. Tables? 
have been computed for f and wu for all longitudes of the | 
moon’s node and for each kind of tide, and the mean lon- | 
gitudes of moon, sun, and lunar perigee may be extracted | 
from any ephemeris. Thus when the mean semi-range H 
and retardation « of any tide are known its height may be 
computed for any instant. The sum of the heights for all 
the principal tides of course gives the actual height of water, | 


¢ 26. Numerical Harmonic Analysis for Tides of Short Period. 


The tide-gauge (described below, ? 36) furnishes us with 
a continuous graphical record of the height of 
the water above some known datum mark for 
every instant of time. The first operation per- 
formed on the tidal record is the measurement 
in feet and decimals of the height of water above the datum 
at every mean solar hour. The period chosen for analysis 
is about one year and the first measurement corresponds 
to noon. ; 

If T be the period of any one of the diurnal tides, or the 
double period of any one of the semi-diurnal tides, it ap- 
proximates more or less nearly to 24 m.s. hours, and, if we 
divide it into twenty-four equal parts, we may speak of each 
asa T-hour. We shall for brevity refer to mean solar time 
as S-time. Suppose, now, that we have two clocks, each 
marked with 360°, or 24 hours, and that the hand of the 
first, or S-clock, goes round once in 24 S-hours, and that of 
the second, or T-clock, goes round once in twenty-four T- 


Treatment 
of tide 
curves. 


For example, for all the solar tides f is | 


It is obvious, then, that, if the | 
tidal observations are consistent from year to year, H and « | 
It. 


time is always to be specified as an integral number of hours. 
Commencing with 0" of the first day, we begin counting 0, 
1, 2, etc., as the T-hand comes up to its hour-marks. But, 
as the S-hand gains on the T-hand, there will come a time 
when, the T-hand being exactly at the p hour-mark, the S- 
hand is nearly as far as p-+-4. When, however, the T-hand 
has advanced to the p-+1 hour-mark, the S-hand will be a 
little beyond p-++-1-+-4,—that is to say, a little less than 
half an hour before p-+-2. Counting, then, in T-time by 
reference to S-time, we jump from p to p-+-2. The count- 
ing will go on continuously for a number of hours nearly 
equal to 2p, and then another number will be dropped, and 
so on throughout the whole year. If it had been the T- 
hand which went faster than the S-hand, it is obvious that 
/one number would be repeated at two successive hours in- 
stead of one being dropped. We may describe each such 
process as a “change.” 
Now, if we have a sheet marked for entry of heights of 
water according to T-hours from results meas- 
ured at S-hours, we must. enter the S-measure- — s 
ments continuously up to p, and we then conte — 
| toa change; dropping one of the S-series, we go on again 
continuously until another change, when another is 
dropped; and so on. Since a change occurs at the time 
when a T-hour falls almost exactly half-way between two 
S-hours, it will be more accurate at a change to insert the 
| two S-entries which fall on each side of the truth. If this 
be done the whole of the S-series of measurements is 
‘entered on the T-sheet. Similarly, if it be the T-hand 
| which goes faster than the S-hand, we may leave a gap in 
| the T-series instead of duplicating an entry. For the 
analysis of the T-tide there is therefore prepared a sheet 
/arranged in rows and columns ; each row corresponds to one 
_T-day, and the columns are marked 05, 14, . . , 234; the 0’s 
/may be called T-noons. A dot is put in each space for entry, 
/and where there is a change two dots are put if there is to 
be a double entry, and a bar if there is to be no entry.’ 
The numbers entered in each column are summed; the re- 
sults are then divided, each by the proper division for its 
‘column, and thus the mean value for that column is ob- 
'tained. In this way 24 numbers are found which give the 
mean height of water at each of the 24 special hours. It 
is obvious that if this process were continued over a very 


‘long time we should in the end extract the tide under 


analysis from amongst all the others; but, as the process 
only extends over about a year, the elimination of the others 
is not quite complete. The elimination of the effects of the 
other tides may be improved by choosing the period for 


analysis not exactly equal to one year. 


Let us now return to our general notation, and consider 
the 24 mean values, each pertaining to the 24 T-hours. We 
suppose that all the tides except the T-tide are adequately 
eliminated, and, in fact, a computation of the necessary cor- 
rections for the absence of complete elimination, which is 
given in the Tidal Report to the British Association in 1872, 
shows that this is the case. It is obvious that any one of 
the 24 values does not give the true height of 


the T-tide at that T-hour, but gives the average ea 
height of the water, as due to the T-tide, esti- saaahing 
mated over half a T-hour before and half a T- factors. 


hour after that hour. <A consideration of this 

point shows that certain augmenting factors, differing 
slightly from unity, must be applied. In the reduction of 
the S-series of tides, the numbers treated are the actual 
heights of the water exactly at the S-hours, and therefo 
no augmenting factor is requisite. tel 

We must now explain how the harmonic analysis, which 
the use of these factors presupposes, is carried out. 

If ¢ denotes T-time expressed in T-hours, and n is 15°, we 
express the height h, as given by the averaging process 
above explained, by the formula 7 
h= Ao+ A1 cos nt-+ Bi sin nt-++- As cos 2nt+ Besin 2nt+..., 
where ¢ is 0, 1, 2,... 23. Then, if ¥ denotes summation of 
the series of 24 terms found by attributing to ¢ its 24 values, 
it is obvious that Pi ong 


Ao=_ th; Ai= yy Sheos nt ; Bi=pyShsin nt; — 


hours, and suppose that the two clocks are started at 0° or 
0" at noon of the initial day. For the sake of distinctness, 
let us imagine that a T-hour is longer than an S-hour, so 
that the T-clock goes slower than the S-clock. The meas- 
urements of the tide curve give us the height of water 
exactly af each S-hour; and it is required from these data 
to determine the height of water at each T-hour. For this 
end we are, in fact, instructed to count T-time, but are only 
allowed to do so by reference to S-time, and, moreover, the 


1 See, for example, a collection of results by Baird and Darwin 
Proc. Roy. Soc., No. 239, 1885, ad ; 

2 oat on Harmonie Analysis to Brit. Assoc,, 1883, and more ex- 
tended table in Baird’s Manual of Tidal Observation, London, 1887. 


Ao= 7s Eheos 2nt; Be; thsin 2ut; ete., et 
Since n is 15° and ¢ is an integer, it follows that all the 
cosines and sines involved in these series are Analysis. 
equal to one of the following, viz., 0, -+ sin 15°, vo 
+ sin 30°, +sin 45°, + sin 60°, -— se It is found 
convenient to denote these sines by 0, + Si, + Se, + Ss, + S,, 
+§5,-+1. The multiplication of the 24 h’s by the 
$’s and the subsequent additions may be arrange 
neat tabular form, like that given in the 


British Association in 1883. The A’s and B's } 
thus deduced, we have R= // (A?-+- B?), | 


example Hm, *m will be 
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multiplied by the augmenting factor. 
augmented R. Next the angle whose tangent is B/A gives 
§. The addition to § of the appropriate Vo -}-u gives x, and 
the multiplication of R by the appropriate 1/f gives H. The 
reduction is then complete. An actual numerical example 
of harmonic analysis is given in the Admiralty Scientific 
Manual (1886) in thearticle “Tides”; but the process there 
employed is slightly different from the above, because the 
series of observations is supposed to be a short one. 


2 27. Harmonic Analysis for Tides of Long Period. 

For the purpose of determining the tides of long period we 
Tides of have to eliminate the oscillations of water-level 
long period, ®tising from the tides of short period. As the 

quickest of these tides has a period of many 


days, the height of mean water at one instant for each day | 


gives sufficient data. Thus there will in a year’s observa- 
tions be 365 heights to be submitted to harmonic analysis. 
To find the daily mean for any day we take the arithmetic 
mean of 24 consecutive hourly values, beginning with the 
height at noon. This height will then apply to the middle 
instant of the period from 0° to 235,—that is to say, to 115 
30° at night. The formation of a daily mean does not 
obliterate the tidal oscillations of short period, because none 


We thus have the | 


of the tides, except those of the principal solar series, have | 


commensurable periods in mean solar time. A small cor- 
rection, or “ clearance of the daily mean,” has therefore to 


be applied for all the important tides of short period, except | 


for the solar tides. Passing by this clearance, we next take 
the 365 daily means, and find their mean value. This gives 
the mean height of water for the year. We next subtract 
the mean height from each of the 365 values, and find 365 
quantities dh, giving the daily height of water above the 
mean height. These quantities are to be the subject of the 


harmonic analysis, and the tides chosen for evaluation are | 


those which have been denoted above as Mm, Mf, MSf, Sa, Ssa. 
Letch= A cos (o—a@)t+B sin («—a)t | 


+ C cos 2ct +D sin 2ct 
+ C’ cos 2(¢—n)t + D’ sin 2(¢ — n)Et } .....00- (73), 
+ E cos nt +F sin nt 
+ G cos 2nt +H sin 2nyt 
where ¢ is time measured from the first 11" 307, If we 


multiply the 365 ¢éh’s by 365 values of cos_ 


ont (c—a)t and effect the summation, the coeffi- | 
ge cients of B, C, D, ete., are very small, and that, 


rest small. These equations are easily solved by successive 
approximation, In this way A, B, C, etc., are found, and 
afterwards the clearance to which we have alluded is ap- 
plied. Finally the cleared A, B, C, etc., are treated exactly 
as were the components of the tides of short period. Special 
forms and tables have been prepared for facilitating these 
operations, 
VY. SynrHEetic Meruop, 
2 28. On the Method and Notation. 
The general nature of the synthetic method has been 
Synthetic already explained ; we now propose to develop 
oberae the expressions for the tide from the result as 


expressed in the harmonic notation. If it 
should be desired to make a comparison of the results of 


tidal observation as expressed in the synthetic method with | 


those of the harmonic method, or the converse, or to com- 
pute a tide-table from the harmonic constants by reference 
to the moon’s transits and from the declinations and paral- 
laxes of sun and moon, the analyical expressions of the fol- 
lowing sections are necessary. 

In chapter iy. the mean semi-range and angle of retarda- 
tion or lag of any one of the tides have been denoted by 
H and «. We shall here, however, require to introduce 
‘several of the H’s and «’s into the same expression, and 
they must therefore be distinguished from one another. 


subscript letter the initial of the corresponding tide; for 
taken to denote the H and « of the 
neipal lunar tide Mz. This notation does not suit the Ke 
l tides, and we shall therefore write H”, «’’ for the 

i-diurnal Ke, and H’, «’ for the diurnal Ki tide. These 
tides proceed according to sidereal time and arise from 
n and moon jointly, and a synthesis of the two parts 

is effected in the harmonic method, although that 
s is not explained in chapter iv. The ratio of the 

» lunar part of the total Kz tide is 46407; hence 
La lunar portion of the total Ko. There will be 
} to separate the two portions of Ki, and we shall 
the synthesis which is effected in the harmonic 


of A-is nearly 182}. Similarly, multiplying by | 
sin (¢ —7@)t, cos 2st, ete., we obtain 10 equations for A, B,C, | 5/; +h—v)+2 
ete., in each of which one coefticient is nearly 1825 and the | 7, = 


This may in general be conveniently done by writing as a_ 


| 


| unimportunt in schedule 
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2 29. Semi-Diurnal Tides. 


The process adopted is to replace the mean longitudes and 
elements of the orbit in each term of the har- 
monic development of the schedules of 2 23 by 
hour-angles, declinations, and parallaxes. 

At the time? (mean solar time of port re- 
duced to angle) let a, d,~ be p’s R.A., declina- 
tion, and hour-angle, and /)’s longitude meas- 
ured from the“ intersection.” These and other 
symbols when written with subscript accent are 
to apply tothe sun. Then » being the R.A. of the inter- 
section, we have from the right-angled spherical triangle 
of which the sides are /, 6, a—v the relations 

tan (a—v)=cos J tan l, sin 6=sin J sin 1.......-. (74). 


Now s—tisthe p’s mean longitude measured from the 
intersection and s—p is the mean anomaly ; hence approxi- 
mately 


Mean longi- 
tude and 
elements re- 
placed by 
hour-angle, 
declination, 
and par- 
allax. 


l=s— £ + 2e Sin (8 — P) oreeeeeeee esevers (70)> 
From (74) and (75) we have approximately 

a=s+(v—f) + 2esin(s— p) —tan?4/7 sin 2(s—). 
Now, h being the ©’s mean longitude, ¢+h is the sidereal 


hour-angle and Y=t+h—a, 
Hence 
t+h—s—(v—t)=wW + 2e sin (s—p) 
— tan24J sim 2(8— £)seccccsceseesee ceeee (76). 
Again, if we put ; 
COS27A = 1 —4 Sin? T...eeceessesees voces C77), 
we have approximately from (74) and (75) 
35 — 
CS Oe cn hata 
sin? se ieteat TR) 
h sin doe ¢ dt Sain Re—¢) 
ie csin2/\ dt 


Obviously 4 is such a declination that sin? 4 is the mean 
value of sin?é during alunar month. Again, if P be the 
ratio of the )’s parallax to her mean parallax, the equation 
to the ellipse described 
*(P—1)=cos(s—p) 
1 dP 
e(a— a) dt 
Now it appears in schedule A of 7 23 that the argu- 
ments of all the lunar semi-diurnal tides are of the form 
(s—t)or-+(s—p). It is clear, therefore, 
that the cosines of such angles may by the relations (76), 
(78), (79) be expressed in terms of hour-angles, declinations, 
and parallaxes. Also by means of (77) we may introduce 
A in place of 7 in the coefficients of each term. An approxi- 
mate formula for 4 is 16.51°-+3.44° cos N— 0.19° cos 2N. 
In the Report to the British Association for 1885, the details 
of the processes indicated are given. 
Before giving the formula it must be remarked that the 
result is expressed more succinctly by the in- 


gives 


whence =sin(s— p) 


5 Age of de- 
troduction of the symbol é’ to denote the p’s  3¥ 
declination at a time earlier than that of obser- ea pee 
vation by an interval which may be called the —_ Jactic cor- 
“age of the declinational inequality,” and is rections. 


computed from the formula tan (x’’—*m)/20 or 
52.20 tan (x’’ —xm). Similarly, it is convenient to introduce 
P’ to denote the value of Pata time earlier than that of 
observation by the “age of the parallactic inequality,” to 
be computed from tan (tm—kn)/(¢—@) or 105.3" tan 
(km—Kn). These two “ages” probably do not differ in 
general much from a third period, computed from 
(ke —km)/2(¢—n), Which is called the “ age of the tides.” 

The similar series of transformations when applied to the 
solar tides leads to simpler results, because A, is a constant, 
being 16.33°, and the “ages” may be treated as zero; be- 
sides the terms depending on dé,/dt and dP/dt are negligible. 
If now we denote by he the height of water with reference 
to mean water-mark, in so far as the height is affected by 
the harmonic tides Mo, $2, Ke, N, L, T, R,) the harmonic 
expression is transformed into 

2 - 
co Hn cos (2 — km) + Hs cos (2Y,— xs) Pen bf 

‘ ‘ 


4 cost — e089. 655 11” cos (2 —*") 
sin2/\, 
25 — 
Ys coy 17 H" cos ‘2, —«!") 


sin?/\, 


h= 


1 the smaller solar elliptic tide bearing the same relatior 
to Tihet L does to Namo Tie fmartides. Tt was omitted 


ae ee ery ee 
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.683 H'’ Hy tan? /\ 
a Stem BE: n 
osin2/\, dtLcos («’— km) n 2 


sin d cos 6 dé 


| 
|siney— km) 


ae aaa ee : / 
4. £08 A (p—1) He cos kn — Hi cos x at Sear | 
cos2/\, € COS € 
H;— 
+ (P;—1) cos (27, —xs) | 
‘ 

1082 adPldt H H 
A | Hine ——_—*"__._*__] 
e cos’ A, (o—@) COS (Km — Kn) COS (Ki —— Km) 

ATL Cpt ae Mew) ers nana ayds sada Cats <0 (80), 


where ¢ is an auxiliary angle defined by 
Hnsin «n— Hy sin «7 
Hacos kn— Hi cos xt 

The first two terms are the principal tides, and the | 
physical origin of the remaining small terms is indicated by | 
their involving 6’, 4,, ddé/dt, P, P,, dP/dt. The terms in dd/dt 
and dP/dt are generally smaller than the others. 

The approximation may easily be carried further. But 
the above is in some respects a closer approximation than 
the expression from which it is derived, since the hour- | 
angles, declinations, and parallaxes necessarily involve all | 
the lunar and solar inequalities. 


tan ¢= 


H 


2 30. Syntheses of Solar and of Lunar Portions of the Semi- 
Diurnal Tide. 


Commencement a 
Let us write 


of synthesis. 
2 32 6’ — cos? 
M oe Hoa + O08 A. hey FF 0g (ut SH ee) 
cos"/\, sin2/, 
2 Hn cos kn— Hi cos xt 
op OE Chey en eee bana gen 
cos?/\, . € COS € 
32 §! __ agg" 
24 =Kkm + a oo A .683 H’! sin (x! — km) 
sin? A, 
“082 Hn cos kn — Hu cos x 
Ay —— sin (¢-~Km) 
cos” A, € cos € 
sin 6 cos 6 dé .683 H"’ 3 
Ce petite <5 
csin® A, dtLcos (x! —km 


cos? A\ dPlat 


ecos’ \,o—@ 


n 


[ 4H (== 
COS (Km 


—kn) cos (ki—km) 


Mw =H, + 8 O08 AY gry 4 (p 1), 
j sin? A, gn 
on Ae at ee ere ee te EER, (82). 


Since observation and theory agree in showing that «’’ is | 
generally very nearly equal to xs, we are justified in sub- | 
stituting «s fors’’ in the small solar declinational term of 
(80) involving .317H’”. Then, using (82) in (80), 

he = Mcos 2(W — ») + M, cos 2(W,—p,).+-.+. (83). 

If the equilibrium theory of tides were true, each H 
would be proportional to the corresponding | 
term in the harmonically developed poten- 
tial. This proportionality holds nearly be- 
tween tides of almost the same speed ; hence, 
using the expressions in the column of coefficients in 
schedule [B, i.], 2 23 (with the additional tide R there 
omitted, but having a coefficient (7,/r)4.4e, costs, found 
by symmetry with the lunar tide L), and introducing A, in 
place of » in the solar tides, we may assume the truth of 
the proportion ' 

cos” A, H 


One solar 
and one 
_ lunar term, 


| calculation. 


7 Wed ee 
sin? A, e, ne 
With this assumption, M, reduces to 
Mg, +32 eR —2) 
cos? A, ‘ ~ eos? A, : : 
cos? 6, 
Hence M, = PS —g—-Hy veeseseerseees b WaddvOdebe seule sesey -- (84), 
cos” /\, . 


This is the law which we should have derived directly 
from the equilibrium theory, with the hypothesis that all 
solar semi-diurnal tides suffer nearly equal retardation. 
Save for meteorological influences, this must certainly be 
true. 

Asimilar synthesis of M cannot be carried out, because 
the considerable diversity of speed amongst the lunar tides 
makes a similar appeal to the equilibrium theory incorrect. 
It may be seen, however, that it would be more correct to 
write cos? 4’ instead of cos*A in the coefficient of the parallac- 
tic terms in M and 2z. 

The three terms of M in (82) give the height of lunar 
tide with its declinational and parallactic corrections, and 
eng the formula for» in (82) gives its value and correc- 
tions. ; 


TIDES. 


If now r denotes the mean solar time elapsing since the 
moon’s upper transit and y the angular velocity of the 
earth’s rotation, it is clear that the moon’s hour-angle 

WY =(y — da/dt)r; 
and, since M cos 2(/—y) is a maximum when w=, or 
differs from » by 180°, it follows that »/(y—da/dt) is the 
“interval” from the moon’s upper or lower transit to high 


| water of the lunar tide. Since r is necessarily less than 125, 
| we may during the interval from transit to high water 
| take as an approximation da/dt—=c, the moon’s mean mo- 
| tion? 
_ when , is expressed in degrees, ‘Thus (82) for » gives by its 
| first term the mean interval for the lunar tide, and by the 


Hence that interval is »/(y —c), or x4 hours nearly, 


subsequent terms the declination and parallactie correc- 
tions. 

We have said that the synthesis of M cannot be carried 
out as in the case of M,, but the partial syn- 


A i- 
thesis below will give fairly good results. The Pe 
proposed formula is formula, 


2 " 
cos /\ cos? 6’ — cos?/\ 
M=>=Pi——H —————  .683 H!”’ cos (x’’ — 2 
208" /\, = sin2 /\, : mm) 
Los? 6’ — cos? ; 
24 km + pee oS .683 H’” sin («’’—km); 
sin’ /\, 
Mo=P cos? 6, 
Cres ane A, ’ 
Dip Rd addvdgess sapevsene tearcancasdesivs see coveesenseeteeriesssee( OO e 


These formule have been used in the example of the 
computation of a tide-table given in the Admiralty Scientific 
Manual (1886). 


¢ 31. Synthesis of Lunar and Solar Semi-Diurnal Tides. 
Let A be the excess of )’s over ©’s R. A,, so that 


A=a—a,, 

y= + A, 
and hz=M cos 2(Y—p) + M, cos 2(~ + A—up,) 
The synthesis is then completed by writing 

H cos 2(u—¢) =M + M, cos 2(A—p, +p), 

 _ Hsin 2(44—¢) = M, sin 2/A—p, +4), 

so that he=H cos 2p — @) coevccves seeovenee(OT)e 
Then H is the height of the total semi-diurnal 


++ (86). 


tide and ¢/(y—da/dt) or ¢(y—c) or fy, Synthesis 
when ¢ is given in degrees, is the “interval” Peet 


from the moon’s transit to high water. 
The formule for H and ¢ may be written 


H=/ | M2+M,2+2MM, cos 2(A —p, +) } 
om), san Ey gin BCA ete) (88). 
on = a+M, cos 2(A —p, +p) 


They may be reduced to a form adapted for logarithmic 
Since A goes through its period 
in a lunation, it follows that H and ¢ have in- pie 
equalities with a period of half a lunation. q 4 
These are called the “fortnightly orsemi-menstrual ine- 
qualities” in the height and interval, 

Spring tide obviously occurs when A=p,—p, Since the 
mean value of Ais s—h (the difference of the mean longi- 


| tudes), and since the mean values of » and yw, are 4xm, 3xs, 


it follows that the mean value of the period elapsing after 
full moon and change of moon up to spring tide is («s — km)/ 
2(¢—n). The association of spring tide with full and 
change is obvious, and a fiction has been adopted by 
which it is held that spring tide is generated in those 
configurations of the moon and sun, but takes some 
time to reach the port of observation. Accordingly (xs — 
km)/2(e—n) has been called the “age of the hao of Ube 
tide.’ The average age is about 36 hours as ge . 
far as observations have yet been made. The age of the 
tide appears not in general to differ very much from the 
ages of the declinational and parallactic inequalities. 

In computing a tide-table it is found practically conven- 
ient not to use A, which is the difference of R.A.’s at the un- 
known time of high water, but to refer the tide to Ao, the 
difference of R.A.'s at the time of the moon’s transit. F 
is clear that Ao is the apparent time of the moon’s transit — 
reduced to angle at 15° per hour. We have already re- 
marked that ¢/(y—da/dt) is the interval from transit to 
high water, and hence at high water ae 
sooeuvese sarerr eae 


ab da/dt —da,/dt 
= Nat a fs y—dajat 


1 The tide | has deen referred by antes ae others t 
t , and no’ e one imm a prece 
iss andes consideration. In this case we cannot adi 


reat accuracy that da/dt =o, since the interval may be 3 
ours. ; 


TIDES. 


As an approximation we may attribute to all the quantities 
in the second term their mean values, and we then have 
aa iy 


A= Ay + 
Y 


ia 
—o 


—n 


and A—p,+p=Ay—n, +2 


» Se 


w=Ao—p, + $8 (90). 


This approximate formula (90) may be used in comput- 
ing from (88) the fortnightly inequality in the | 


Reference “height” and “interval.” 
wpa In this investigation we have supposed that 


the declinational and parallactic corrections 
are applied to the lunar and solar tides before their synthe- 
sis; but it is obvious that the process might be reversed, 
and that we may form a table of the fortnightly inequality 
based on mean values Hm and Hs, and afterwards apply cor- 
rections. This is the process usually adopted, but it is less 
exact. The labor of computing the fortnightly inequality, 
especially by graphical methods, is not great, and the plan 
here suggested seems preferable. 


2 32. Diurnal Tides. 


These tides have not been usually treated with complete- 
ness in the synthetic method. In the tide- 


Piurnal tables of the British Admiralty we find that 
easily the tides at some ports are “affected by di- | 
treated urnal inequality; such a statement may be | 
syntheti- interpreted as meaning that the tides are not | 
cally. to be predicted by the information given in the | 


so-called tide-table. The diurnal tides are indeed complex, 
and do not lend themselves easily to a complete synthesis. 
In the harmonic notation the three important tides are Ky, 
O, P, and the lunar portion of Ki is nearly equal to O in 
height, whilst the solar portion is nearly equalto P. A 
complete synthesis may be carried outon the lines adopted 
in treating the semi-diurnal tides, but the advantage of the 
pian is lost in consequence of large oscillations of the am- 
plitude through the value zero, so that the tide is often 
represented by a negative quantity multiplied by a circular | 
function. It is best, then, only to attempt a partial synthe- 
sis, and to admit the existence of two diurnal tides. 

We see from schedules [A, ii.] and [B, i.], 7 23, that the 
principal diurnal tides are those lettered O, P, Ki. Of | 
these K; occurs both for the moon and the sun. The syn- 
thesis of the two parts of Ky is affected without difficulty, 
and the result is a formula for the total Ki tide like that 
in [A, ii.], but with the » which occurs in the argument 
replaced by a different angle denoted as »’. If then, we 
write 


Vo=t th—2s—v+2¢+4r) 
VW’ =tt+h—v'— dr J 
the three tides O, Ki, P are written as follows :— 

oO == fo Hy cos (Vo —K*o), 

Ki=f' H’ cos (V’ —«’), 

P =— Hp cos [V! —«’— (2h —v’) + w!— kp) ]eesnees (92). 
The last two tides have very nearly the same speed, so that 
we may assume «’=kp, and that Hp has the same ratio to 
H’ as in the equilibrium theory. Now, in schedules [A, ii.], 
(B, ii.], 2 23, the coefficient of Ki, viz., H’ (the sum of the. 
lunar and solar parts), is .26522, and the coefficient of P, 
viz., Hp, is .08775. so that H’—3.023 Hp, or say =3Hp. 
Hence we have 

Ki + P=H’ [f’— 3 cos (2h — v’)] cos (V’— x’) 
— H’ $ sin (2h — »’) sin (V’— x’). 
If, therefore, we put 
R’ cos W = H’ [f’— } cos (2h — v')] 
Partial ==—-—s«R’ sin / = + H’ sin (2h — +’) } 
at Ki + P=B’ cos (V’ + | — e’). 
It is clear that Y and R’ have a semi-annual inequality, 
and therefore for several weeks together R’ and / may be 
treated as constant. 
Now suppose that we computeVo and VY! at the epoch— 
that is, at the initial noon of the period during which we 
wish to predict the tides—and with these values put 


$0 = kp — Vo at epoch, ¢’ =«’— V’ at epoch — ¥, 


siiohdssx Al), 


Then the speed of Vo is y— 2¢, or 13.94303° per hour, or. 


360°— 25.3673° per day; and the speed of V’ is y, or 15.0-. 
410686° per hour, or 360.9856° per day. Hence if t be the 
mean solar time on the(n-+ 1)th day since the initial mo- 
- ment or epoch, 
~ Vo — xp = 360°n + 13.943° t — So — 25.367°n, 
V+ —«’ = 360°n + 15.041° t — 9 + 0.986°n. 
here arp diurnal tides at time t of the (n-+ 1)th day 


- O= fH, cos [13.943° t — kK —25.367°n] 


- -P =R’ cos [15.041° t—¢' + 0.986°n] } +ee(94), 


| will give the diurnal correction for height of 
| tide at high or low water, provided the diurnal 


to be called “Indian low-water _mark,”? and 
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If we substitute for t the time of high or low water as 
computed simply from the semi-diurnal tide, _. 

it is clear that the sum of these two expressions Diurnal cor- 

rections to 

height of H. 

W. and L.W. 


tides are not very large. If we consider the 


| maximum of a function 


A cos 2(t — a)-+ Beos n(t —B), 


| where B is small compared with A and n is nearly unity, 


we see that the time of maximum is given approximately 
by t =a, with a correction ot determined from 

— 2A sin (2¢t) — nB sin n(a — B) = 0; 
phd 2: 
4A 
In this way we find that the corrections to the time of high 
water from O and Ki + P are 


or sin 2(a— B). 


te =— 0.988" (1 ——7_ rola sin [13.943°t —to 
__ 9% 29pr0. = 
25.367 °n] “ t (95). 
| ét’ = — 0.988» (1 + sin [15.041°t—v | 
y—oc/H 
+ 0.986°n] 


H denoting the heightand t the time of high water as 


computed from the semi-diurnal tide. If tnext 


denotes the time of low water the same cor- piel ye 

= : : * “ae AAC correction 

FECHIONS with opposite sign give the corrections € tena of 
for low water. Y 

f H. W. and 

If the diurnal tides are large a second ap- Eow. 


proximation will be necessary. These formule 

have been used in computing a tide-table in the example 
given in the Admiralty Scientific Manual (1886). 

2 33. Explanation of Tidal Terms in common use; Datum 
Levels. 


The mean height at spring tide between high and low 
water is called the spring rise, and is equal to 
2(Hm-+H:s ). The height between mean high- 
water mark of neap tide and mean low-water 
mark at spring tide is called the neap rise, and is equal to 
2H». The mean height at neap tide between high and low 
water is called the neap range ; this is equal to 2( Hm — Hs). 
Neap range is usually about one-third of spring range. 
The mean period between full or change of moon and spring 
tide is called the age of the tide; this is equal to (ks — km )/ 
2(¢—n), or, if ks —km be expressed in degrees, 0.984" 
(ks —km) 3 ks —kmis commonly about 36°, and the age 
about 36", The period elapsing from the moon’s upper or 
lower transit until it is high water is called the interval or 
the /unitidal interval. The interval at full moon or change 
of moon is called the establishment of the port or the vulgar 
establishment. The interval at spring tide is called the cor- 
rected or mean establishment. 

The mean establishment may be found from the vulgar 
establishment by means of the spring and neap rise and 
the age of the tide, as follows. 

Let a be the age of the tide reduced to angle at the rate 
of 1.016° to the hour. Then the mean establishment in 
hours is equal to the vulgar establishment in hours, dimin- 
ished by a period expressed in hours numerically equal to 
4 of the angle whose tangent is H, sin a/(H»—- Hs cos a), 
expressed in degrees. Also Hs/H, is equal to the ratio of 
the excess of spring rise over neap rise to neap rise. 

The French have called a quantity which appears to be 
identical with Hm-+-H, , or half the spring rise, the unit 
of height, and then define the height of any other tide by 
a tidal coefticient.! 

The practice of the British Admiralty is to refer their 
soundings and tide-tables to “ mean low-water 
mark of ordinary spring tides.” This datum mei teed 
is found by taking the mean of the low-water ‘ 
marks of such observations at spring tide as are available, 
or, if tlie observations are very extensive, by excluding 
from the mean such spring tides as appear to be abnormal, 
owing to the largeness of the moon’s parallax at the time or 
any other cause. The Admiralty datum is not, then, sus- 
ceptible of exact scientific definition ; but, when it has 
once been fixed with reference to a bench mark ashore, it 
is expedient to adhere to it, by whatever process it was 
first fixed. 

It isnow proposed to adopt for any new Indian tidal 
stations a low-water datum for the tide-table fndian 


to be defined as Hn+H.+H’+Hy below tum 
mean-water level. Although sucha datum is not chosen 


Tidal terms 
explained. 


1 See Hatt, Phénomene des eee Paris, 1885. 
2 See Prefaces to Indian Official - Tables for 1887. 
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from any precise scientific considerations, it is susceptible | 


of exact definition, is low enough to exclude almost all 
negative entries from the table (a sine qua non for a good 
datum), and will differ but little from the Admiralty 
datum, however that may be determined. A valuable list 
of datum levels is given by Mr. J. Shoolbred in a Report to 
the British Association in 1879, 


2 34. On the Reduction of Observations of High and Low Water. 
A continuous register of the tide or observation at fixed 
intervals of time, such as each hour, is cer- 


Observa- tainly the best; but for the adequate use of | 
tionsofH.W. . hs nord 5 pl ] ; to har : 
and L. W.. Sucharecord some plan analogous to harmonic 


analysis is necessary. Observations of high and | 
low water only have, at least until recently, been more | 


usual, Some care has to be taken with respect to these ob- 
servations, for about high and low water an irregularity in 
the rise and fall becomes very noticeable, especially if the 
place of observation is badly chosen.? Observations should 
therefore be taken every five or ten minutes for half an 
hour or an hour, embracing the time of high and low water. 
The time and height of high and low water should then be 
found by plotting down acurve of heights, and by taking 
as the true tide-curve a line which presents a sweeping 
curvature and smooths away the minor irregularities. A 
similar but less elaborate process would render hourly ob- 
servations more perfect. In the reduction the immediate 
object is to connect the times and heights of high and low 
water with the moon’s transits by means of the establish- 
ment, age, and fortnightly inequality in the interval and 
height. The reference of the tide to the establishment is 
not, however, scientifically desirable, and it is better to 
determine the mean establishment, which is the mean in- 
terval from the moon’s transit to high water at spring tide, 
and the age of the tide, which is the mean period from full 
moon and change of moon to spring tide. 

For these purposes the observations may be conveniently 
treated graphically. An equally divided hori- 
zontal scale is taken to represent the twelve 
hours of the clock of civil time, regulated to 
the time of the port, or—more accurately—arranged always. 
to show apparent time by being fast or slow by 


Graphical 
treatment. 


Sey mene the equation of time; this time-scale represents 
tion of the time-of-clock of the moon’s transit, either | 
establish- upper or lower. The scale is perhaps most con- | 
ment, ete. yeniently arranged in the order V,VI, .., XII, 
T III. Then each interval of time from transit to 


high water is set off as an ordinate aboye the correspond- 
ing time-of-clock of the moon’s transit. A sweeping curve 
is drawn nearly through the tops of the ordinates, so as to 
cut off minor irregularities. Next along the same ordinates 
are set off lengths corresponding to thé height of water at 
each high water. A second similar figure may be made 
for the interval and height at low waters. In the curve of 
high-water intervals the ordinate corresponding to XII is 
the establishment, since it gives the time of high water at 
full moon and change of moon, That ordinate of high-water 
intervals which is coincident with the greatest ordinate of 
high-water heights gives the mean establishment. Since 
the moon’s transit falls about fifty minutes later on each 
day, in setting off a fortnight’s observations there will be 
about five days for each four times-of-clock of the upper 
transit. Hence in these figures we may regard each division 
of the time-scale I to II, II to III, ete., as representing 
twenty-five hours instead of one hour. Then the distance 
from the greatest ordinate of high-water heights to XII is 
called the age of the tide. From these two figures the 
times and heights of high and low water may in general be 

predicted with fair approximation. We find 
Graphical the time-of-clock of the moon’s upper or lower 
prediction. transit on the day, correct by the equation of 
time, read off the corresponding heights of high and low 


1 Founded on Whewell’s article “ Tides,” in Admiralty Sc. Man- 
ual (ed. 1841), and on Airy’s “Tides and Waves,” in Ency. Metrop. 

2 Waves with a period of from five to twenty minutes are very 
common, and appear to be analogous to the “‘seiches”’ of Geneva 
and other lakes. See Forel, Bulletin Soc. Vaud. Sci. Nat,, 1878, 
1875, 1877, and 1879; Ann. Chimie et Physique, vol. ix., 1876; Comptes 
Rendus, 1879; Arch. Sci., Ph., et Nat., Geneva, 1885; also Airy “On 
the Tides of Malta,’’ Phil. Trans., 1878, part i. 

8 For a numerical treatment, see Directions for Reducing Tidal 
Observations, i Commander Burdwood, R.N., London, 1876. 

4 An example of this kind of curve forthe high-water heights 
for Bombay, drawn automatically by a tide-gauge, would be 
shown by joining all the se waters together (as in Fig. 3) by a 
continuous curve ; and a similar curve may be constructed for 
the low waters. In this case, however, the hours of the clock 
are repeated twice over, so that the morning and evening tides 
occur in different halves of the figure, and the hours are not 
hours of the moon’s transit, but the actual times of high water. 
It is obvious that the separation of the morning and evening 
tides prevents the occurrence of the zigzags referred to. 


TIDES. 


water from the figures, and the intervals being also read off 
are added to the time of the moon’s transit and give the 
times of high and low water. At all ports there is, however, 
an irregularity of heights and intervals between successive 
tides, and in consequence of this the curves present more 
or less of a zigzag appearance, Where the zigzag is percep- 
| tible to the eye, the curves must be smoothed by drawing 
| them so as to bisect the zigzags, because these diurnal 
inequalities will not present themselves similarly in the 
future. When, as in some equatorial ports, the diurnal 
tides are large, this method of tidal prediction fails. 
This method of working out observations of high and low 
| water was not the earliest. In the Mécanique 


Céleste, bks. i. and y., Laplace treats a large mass Methods 
of tidal observations by dividing them into 4 La 
classes depending on the configurations of the ferme’ 
tide-generating bodies. Thus he separates the Whewell. 


two syzygial tides at full moon and change of 

moon and divides them into equinoctial and solstitial tides. 
He takes into consideration the tides of several days em- 
bracing these configurations. He goes through the tides at 
quadratures on the same general plan. The effects of de- 
clination and parallax and the diurnal inequalities are sim- 
ilarly treated. Lubbock (Phil. Trans., 1831 sq.) improved 
the method of Laplace by taking into account all the ob- 
served tides, and not merely those appertaining to certain 
configurations. He divided the observations into a num- 
ber of classes. First the tides are separated into parcels, 
one for each month; then each parcel is sorted according to 
the hour of the moon’s transit. Another classification is 
made according to declination ; another according to paral- 
lax ; and a last for the diurnal inequalities. This plan was 
followed in treating the tides of London, Brest, St. Helena, 
Plymouth, Portsmouth, and Sheerness. Whewell (Phil. 
Trans., 1834 sq.) did much to reduce Lubbock’s results to a 
mathematical form, and made a highly important advance 
by the introduction of graphical methods by means of 
curves. The method explained above is due to him. Airy 
remarks of Whewell’s papers that they appear to be “ the 
best specimens of reduction of new observations that we 
have ever seen,” 


VI. TrpaLt INSTRUMENTS AND TIDAL PREDICTION. 


2 35. General Remarks. 


Practical tidal work is divisible into the three stages of ob- 
servation, reduction of observations, and predic- 


tion. The simplest observation is that of the Observa- 
height of water on a graduated staff fixed in the pre 
sea, With such allowance as is possible made for P tion 


wave-motion. It is far better, however, to sink 
a tube into the sea, into which the water penetrates through 
small holes. The wave-motion is thus annulled. In this 
calm water there lies a float, to which is attached a cord 
passing over a pulley and counterpoised at the end. The 
motion of the counterpoise against a scale is observed. In 
either case the observations may be made every hour, which 
is preferable, or the times and heights of high and low 
water may be noted. We have explained in % 34 the 
methods of reducing the latter kind of observation. 
| Although more appropriate for rough observations, this 
method is susceptible of great accuracy when carefully used. 
It has been largely superseded by the harmonic method, 


but is still adhered to by the British Admiralty. In more 
| careful observations than those of which we are ing 
the tidal record is automatic and continuous ; the uction 
| 


may be, and probably at some future time will be, mechani- 
cal; and the prediction is soalready. We shall therefore de- 
vote some space to general descriptions of the three classes 
of instrument. The harmonic reductions are at present 
(1887) actnally done numerically, and in chapter iv. we 
have indicated the nature of the arithmetical processes. 


2 36. The Tide-Gauge. 
The site for the erection of a tide-gauge oe 


local 
circumstances. It should be placed so as to ¥ 
present a fair representation of the tidal oscilla- -'Tide- 
tions of the surrounding area. <A tank is gen- gauge. 
erally provided, communicating by a channel 
with the sea at about 10 feet (more or less according to the 
prevalent surf) below the lowest low-water mark. Pa 
e 
that 


many cases on open coasts and frequently in 
tank may be dispensed with. At any rate we suppose 
water is provided rising and falling with the tid ; 
much waye-motion. The nature of the install 
entirely on the circumstances of the case, A 
is fixed in the water in such a way as to adr 
through holes small enough to annul 
large enough to make no sensible retards 
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fall in the pipe. The diameter of the pipe differs greatly 
in different instruments : sometimes that which we have 
described as the tank serves as the pipe, and sometimes the 
pipe alone dips into the sea. A cylindrical float, usually a 
hollow metallic box or a block of green-heart wood, hangs | 
and floats in the pipe, and is of such density as just to sink | 
without support. In Sir W. Thomson’s gauge the float 

hangs by a fine platinum wire, in Newman’s (used in India) | 
by a metallic ribbon. In the latter a chain hangs at the | 
bottom of the float of such weight that, whether the water 

be high or low, there is the same upward force on the float. 

It is necessary that the pull on the float should be constant, | 
otherwise a systematic error is introduced between rising 

and falling water. The suspension wire is wrapped round 

a wheel, and imparts to it rotation proportional to the rise | 
and fall of tide. By a simple gearing this wheel drives | 
another, by which the range is reduced to any convenient 
extent. <A fine wire wound on the final wheel of the train 
drags a pencil or pen up and down or to and fro proportion- | 
ately to the tidal oscillations. The pencil is lightly pressed 
against a drum, which is driven by clockwork so as to make | 
one reyolution per day. The pen leaves its trace or tide- | 
curve on paper wrapped round the drum, Generally, how- 
ever, the paper is fixed to the drum, and the record of a 
fortnight may be taken without change of paper. An 
example of a tide-curve for Apollo Bunder, Bombay, from 
Ist to 15th January, 1884, isshownin Fig.3. Sometimes the 
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Midnight 
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Thus a machine which will effect these integrations will 
give A and B. Such a machine has been invented by Prof. 
James Thomson and perfected by Sir W. Thomson. In 
Fig. 4 let TT’ be a circular 
table, capable of rotation 
about the inclined shaft s. 
Let S be a sphere touching 
the table anywhere along its 
horizontal diameter. Let C 
be a cylinder, of somewhat 
smaller diameter than the 
sphere, capable of rotation 
about a horizontal axis 
parallel to the table, and 
touching the sphere so that 
CS is parallel to TT’. Sup- 
pose that the point of contact 
of the sphere with the table 
is distant 2 from the centre of the table, and nearer to us 
than the shaft; then, when the shaft s and the table TT” 
turn in such a direction that T rises from the paper and T’ 
goes below it, the sphere will turn in the direction of its 
arrow. If the radius of the sphere is a, and that of the 
cylinder 6, then, when the table turns through asmall angle 
60, the sphere turns through «06/a and the cylinder through 
xé6/b. This angle vanishes if S touches the table at the 
centre, and is reversed if the sphere be moved across to the 


Fic. 4.—Harmonie analyzer. 
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Fi, 3.—Tide-curve for Bombay from the beginning of the civil year 1884 to the midnight ending Jan. 14, 1884, or from 
124 Dec. 31, 1883, to 124 Jan. 14, 1884, astronomical time. 


paper is in a long band, which the drum picks off from one 
coil and delivers on to another. The contact of the pen 
must be such that the work done in dragging it over the 
paper is small, otherwise a varying tension is thrown on to 
the float wire. Hence, if the friction is considerable, the 
float must be large. ’ 

The conditions necessary for a good tide-gauge appear to 
be better satisfied by Sir W. Thomson’s than by any other; 
but, as his instrument is recent, other forms have been 
much more extensively used, and have worked well. The 
peculiarity of Thomson’s tide-gauge is that, by giving the 
drum an inclination to the vertical, the pressure of the pen 
on the paper and on its guides is very delicately regulated 
to the minimum necessary for effecting the purpose. In 
other gauges the drum has been either vertical or horizon- | 
tal, and the amount of friction has necessarily been con- 
siderably greater.! 


2 37. The Harmonie Analyzer. 


If a function H be Spnrapeer as a series of harmonic 

terms, and if one pair of these terms be A cos 

eee nt + B sin nt, then, if 7 be a multiple of the 
; complete period 27/n, we have 


. r T 
a= 3 /, Heos nt at, B= 7, f, H sin nt dt. 


details concerning the establishment of tide- 
see r Braid’s Manual im Tidal Observation, London, 
On Tidal Instruments,” in Inst, Civ. 


“ 
, 


Zero of 
Gauge. 


other side of the centre. Also whilst the table is turning 
the sphere may be rolled backwards and forwards without 
rubbing, and thus transmits motion from the table to the 
cylinder without slipping. Now suppose the turning of the 
table is so constrained that ¢6é— k cos Wdv, whilst a is con- 
strained to be equal to the arbitrarily varying quantity H. 
Then the total angle turned through by the cylinder, as the 
machine runs, is proportional to f H cosvdy, If we im- 
part to the table a simple harmonic oscillatory motion, with 
a period proportional to the lunar half-day, whilst the 
sphere moves, relatively to the centre of the table, propor- 
tionately to the tide-heights on the same time-scale, then, 
at the end of a sufficient number of lunar days, we shall 
find that the total angle turned through by the cylinder is 
proportional to either the A or B component of the lunar 
semi-diurnal tide. An index, which points to a dial, may 
be fixed to the cylinder, so that the required result may be 
read off. 

In the harmonic analyzer the tide-curve diagram is 
wrapped on a drum, which is turned by one hand, whilst 
with the other a pointer is guided to follow the tide-curve, 
As the drum turns proportionately to mean solar time, 
appropriate gearing causes two tables to execute harmonic 
oscillations in phases at right angles, with lunar semi- 
diurnal period. At the same time a fork attached to the 
pointer guides the two spheres so that their distances from 
the centres of their tables are equal to the tide-height in 
the diagram. The indexes attached to the two cylinders 
give the two components of the lunar semi-diurnal tide, 
and the approximation improves the longer the tide-curve 
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which is passed through the machine. Corresponding to | 
each of the principal lunar and solar tides there is a pair | 
of tables, spheres with guiding forks, and cylinders simi- | 
larly geared, and there is another sphere and another table, / 
which last always turns the same way and at the same rate | 
as the drum, from which the mean height of water is de- | 
termined. Suchan instrument has been constructed under | 
the supervision of Sir W. Thomson, but has not yet been | 
put into practical use, so that we cannot say how it will 
compete with the arithmetical harmonic analysis. A 
similar, but less complex machine for the analysis of meteo- 
rological observations is in constant use in the Meteoro- 
logical Office in London, and is found to work well.! 


2 38. The Tide-Predicting Instrument. 


The first suggestion for instrumental prediction of tides 
was given, we believe, by Sir W. Thomson in 


Tide- 1872, and the instruments since made have been 
predicting founded on the principles which he then laid 
instrument. 


down. Mr. Edward Roberts bore a very im- 
portant part in the first practical realization of 
such a machine, and a tide-predictor was constructed by 
Légé for the Indian Government under his direction. 
Thomson’s is the only instrument in Europe as yet in 
regular practical use for navigational purposes. It requires 
much skill and cure in manipulation, and it has been ably 
worked by Mr. Roberts. for the production of the Indian 
tide-tables ever since its completion. We refer the reader 
to Sir W. Thomson’s paper on “Tidal Instruments,” in 
Inst. C.E., vol. \xy., and to the subsequent discussion, for a 
full account of the several instruments, and for details of 
the share borne by the various persons concerned in the 
realization of the idea. 

Fig. 5 illustrates diagrammatically the nature of the 
instrument, A cord passes over and under a succession of 


DRUM FIXED 


PENCIL 


Fic. 5.—Tide-Predicting Instrument. 


which touches a reyolying drum, If all the pulleys but one | 
be fixed, and if that one executes a simple harmonic motion 
up and down, the pen will execute the same motion with 
half amplitude. 
monic motion, the pen takes it up also with half ampli- 
tude. The same is true if all the pulleys are in harmonic | 
motion. Thus the pen sums them all up, and leaves a trace 
on the revolving drum. When the drum and pulleys are 
so geared that the,angular motion of the drum is propor- 
tional to mean solar time, whilst the harmonic motions of 
the pulleys correspond in range and phase to all the im- 
portant lunar and solar tides, the trace on the drum is 
a tide-curye, from which a tide-table may be constructed. 
The harmonic motion of the pulley is given by an arrange- 
ment indicated only in the case of the lower pulley in the 
figure. The pulley frame has attached to its vertical por- 
tion a horizontal slot, in which slides a pin fixed to a 
wheel. Suppose that whilst the drum turns through 15° 
the wheel turns through 28.984°. Now a lunar day is 
24.842 mean solar hours; hence as the drum turns through 
15° X 24.842 the wheel turns through 24.842  28,984° or 
720°. Thus, if the drum turns with an angular velocity 
proportional to solar time, the wheel turns with twice the 
angular velocity proportional to lunar time, and the pulley 
geared to the wheel executes lunar semi-diurnal harmonic 
oscillations. When the throw of the pin and its angular 
position on its wheel are adjusted so as to correspond with 
the range and phase of the observed lunar semi-diurnal 
tide, the oscillation of the pulley remains rigorously 
accurate for that tide for all future time, if the gearing be 


1 For further details, see Appendixes iii., iv., v., to Thomson 
and Tait's Nat. Phil., 1879, vol. 1., part i.; James Thomson, Proc. 
Roy. Soc., vol. xxiv., 1876, p. 262, and (Sir. W. Thomson) pp. 269, 
271; Sir W. Thomson, Proc, Inst. C. E., vol. 1xy. 


If a second pulley be now given an har- | 
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rigorously accurate, and with all needful accuracy for some 
ten years of tide with gearing as practically constructed. 
The upper pulleys have to be carefully counterpoised as in- 
dicated. It has not been found that any appreciable dis- 
turbance is caused by the inertia of the moy- 


ing parts, even when the speed of working is Tides on 
high. The predictor of the India Office takes Indian 
about four hours to run off a year’s tides, but ole 


greater speed seems attainable by modification 
in the gearing. The Indian instrument, in the 
store department at Lambeth, has pulleys for the following 
tides (see chap. iv.): M., My, Mg, Ki, Si, S:, O, N, P, Ke, Q, 
v, J, L, A, 2MS, 2SM, MS, Ssa, Sa. 


2 39. Numerical Harmonic Analysis and Prediction, 


In chapter iv. we have discussed the application of the 
numerical harmonic method to a long series of hourly ob- 
servations, An actual numerical example of this analysis, 
with modifications to render it applicable to a short se- 
ries, such as a fortnight, is given in the Admiralty Scientific 
Manual, 1886, where also an example of the numerical and 
graphical prediction of the tides may be found. The 
formule used are those given in chapter y. 


VII. ProGress OF THE TIDE-WAVE OVER THE SEA, AND 
THE TIDEs OF THE BRITISH SEAS. 


2 40. Meaning of Cotidal Lines. 

Sufficient tidal data would of course give the state of the 
tide at every part of the world at the same instant of time, 
and if we were to follow the successive changes we 
should be able to picture mentally the motion of the 
wave over the ocean and the successive changes in its 
height. The data are, however, as yet very incomplete 
and only a rough scheme is possible. A map 
purporting to give the progress of the tide- 
wave is called a map of cotidal lines. For a 
perfect representation three series of maps 


Cotidal 
lines. 


would be required, one for the semi-diurnal tides, a 


second for the diurnal tides, and a third for the tides of 
long period. Each class of map would then show the 
progress of the wave for each configuration of the tide- 
generators. Butas yet the only cotidal maps made are those 
for the mean semi-diurnal tide, and only for the configura- 
tion of new and full moon. The knowledge of the tides is 
not very accurate throughout the world, and therefore in 
the maps which we give it is assumed that the same in- 
terval elapses at all places between new and full moon and 
spring tide. f 
At spring tide, as we have seen in (87) and (88), 
he=(M-+ M,) cos 2 (¥ — w), 

since A — », becomes then equal to—yp. As a rough ap- 
proximation spring tide occurs when the moon’s transit is 


/at one o’clock at night or in the day. We only assume, 
pulleys, being fixed at one end and having at the other a pen | 


however, that it occurs simultaneously everywhere. Now 
let r be the Greenwich mean time of high water, and / the 
E. long in hours of the place of observation, then, the local 
time of high water being the time of the moon’s transit 
plus the interval, and local time being Greenwich time plus 
E. long., we have r== p/(y —o) —l= fg n—l-+ 1, 

where » is in degrees. Therefore, if we draw over the 
ocean a succession of lines defined by equidistant integral 
values of the Greenwich time of high water, and if we 
neglect the separation of the moon from the sun in longi- 


‘tude in twelve hours, the successive lines will give the 


motion of the semi diurnal tide-wave in one hour. 


2 41. Cotidal Lines of the World. 


No recent revisal of cotidal lines has been made with the 
aid of the great mass of tidal data which is now being 
accumulated, and we therefore reproduce (Fig. 6) the chart 
of the world prepared by Sir George Airy for his article on 
“Tides and Waves.” The parts of the world for which 
data are wanting are omitted. The Roman num upon 
the cotidal lines denote the hour in Greenwich time of high 
water on the day of new or full moon, Airy reman 
(22 575-584) that the cotidal lines of the North Atlantic are 
accurately drawn, that those of the South Atlantic are 
doubtful, and in the Pacific east of New Zealand are almost 
conjectural. The embodiment of recent observations in a 


cotidal chart would necessitate some modification of these 
statements. 
When a free wave runs into shallow water it travels with 


- 


less velocity and its height is increased. This 
is observable in the flexure and crowding of 
the cotidal lines near continents and c 
islands, as, for example, about the Azores, the 
Bermudas, and the coast of South America. 
The velocity of the tide-wave gives good inf 
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the depth of the sea. 


In the North Sea it appears to travel 
at about 45 miles an hour, which corresponds to a depth 
of 140 feet, and we know that the depth along the deeper 
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of the tide in yards. This figure i is from the same source 
as the preceding one, and we again reproduce a portion of 
Airy’s remarks. 


nee eemmnane 
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Fic. 6,—Cotidal lines of the world. 


channel is greater and along the sideslessthan this. In the 
Atlantic the wave passes over 90° of latitude, from the 
southern to the northern one o’clock line, in twelve hours, 
that is at the rate of 520 miles an hour. If the Atlan- 
tic tide could be considered as a free wave generated 
by the Pacific tide, this velocity would correspond 
to a depth of 18,000 feet. Airy considers, however, 
that the Atlantic forms too large a basin to permit 
the neglect of the direct tidal action, and thinks 
that the tides of this ocean derive extremely little 
of their character from the Pacific. 


“There is another consideration,” he says, “ which 
must not be left out of sight. It is that, 
rn B. supposing the cotidal lines to-be accu- 


rately what they profess to be—namely, 
the lines connecting all the points at which high 
water is simultaneous—they may, nevertheless, with 
a compound series tad tide-waves, not at al] represent 
the ridge of the tide-wave which actually runs over 
the ocean. Thusan eye ata great distance, capable 
of observing the swells of the tide-waves, might 
see one huge longitudinal ridge extending from the 
mouth of the Amazon to the sea beyond Iceland, 
making high water at one time from Cape de Verde 
to the North Cape, and at another time from Florida 
to Greenland, and another ridge transversal to the 
former, travelling from the coast of Guiana to the 
northern sea; and the cotidal lines which we have 
traced may depend simply on the combination of 
these waves. It does not appear likely that we can 
ever ascertain whether it is so or not; but it is cer- 
tainly possible that the original waves muy have 
these or similar forms ; and if so it is vain for us to 
are: entirely to explain the tides of the Atlan- 
t Tig 

He sums up the discussion of the chart by saying: 

“Upon the whole, therefore, we are driven to the 
conclusion that we cannot at all explain the cause 
of the form of the cotidal lines in the ocean, so far 
as they have been traced with any probability. 
And, supposing us to know with tolerable certainty 
those corresponding to the semi-diurnal tide, we 
cannot at all predict those which should hold for the 
diurnal tide.” 


nf 2 42. Cotidal Lines of the British Seas. 
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“The tides in the English Channel claim notice as hay- 
ing been the subject of careful examination : 
by many persons, English and French, It ap- Sir oe B. 
| poate, that in the upper part of the Channel snes 
the water flows up the Channel nearly three hours after 


» 


Ais The Porm at which Captain Howitt 
Observations were mada « 

The small figures along the Coasts denote 
the whole ange of the tide in yards. 

The Roman numerals on the Cotidal Lines 
denote the hour of High water in Greenwich 
tne on the days of new and full meon 


Fic. 7.—Cotidal lines of British seas. 


high water and runs down nearly three hours after low 
| water (this continuance of the current after high water, if 


re? shows the cotidal lines in the seas surrounding it lasts three hours, is called by sailors tide-and-half-tide ; 
Islands. 


Here the lines refer to full moon and 
of moon and not to spring tide. The small figures 
J parts of the coast denote the extreme range 


if it last one hour and a half, it is called tide-and-quarter- 
tide). On the English side of the Channel, especially oppo- 
site the entrance of bays, the directions of the currents 
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turn in twelve hours in the same direction as the hands of | 
a watch; on the French side they turn in the opposite | 
direction. This is entirely in conformity with theory. 
The same laws are recognized as holding in the British 
{Bristol ?} Channel, and in the German or North Sea near 
the Scotch and English coasts. 

“With regard to the Irish Channel we have only to re- 
mark that there is a very great difference in the height of | 
the tide on the different sides, the tide on the east side 
being considerably the greater. They are also greater in 


the northern part (north of Wicklow on one side, and of | 


Bardsey Island on the other side) than in the southern 
part. Between Wexford and Wicklow they are very small. 

“The tides of the German Sea present a very remarkable 
peculiarity. Along the eastern coast of England, as far as 
the mouth of the Thames, the tide-wave, coming from the 
Atlantic round the Orkney Islands, flows towards the 
south. Thus, on a certain day, it is high water in the 
Murray [Moray] Firth at eleven o’clock, at Berwick at two 
o'clock, at Flamborough Head at five o’clock, and so on to 
the entrance of the Thames. But on the Belgian and 
Dutch coasts immediately opposite, the tide-wayve flows 
from the south towards the north. Thus, on the day that 
we have supposed, it will be high water off the Thames at 
eleven o’clock (the tide having travelled in twelve hours 
from the Murray Firth) and at Calais nearly at the same 
time ; but at Ostend it-will be at twelve, off The Hague at 
two, off the Helder at six, and so on. 

“We believe that a complete explanation may be found 
in the arrangement of the great shoals of the North Sea. It 
must be remarked that (except within a very small dis- 
tauce of Norway) the North Sea is considerably deeper on 
the English side than on the German side; so much so 
that the tide-wave coming from the north runs into a deep 
bay of deep water, bounded on the west side by the Scotch 
and English coasts as far as Newcastle, and on the east side 
by the great Dogger Bank. As far as the latitude of Hull, 

. the English side is still the deep one ; and, though a species 
of channel through the shoal there allows an opening to 
the east, yet immediately on the south of it is the Wells 
Bank, which again contracts the deep channel to the Eng- 
lish side. After this (that is, in the latitude of Yarmouth) 
the deep channel expands equally to both sides. It seems 
reasonable to conclude from this that the great set of north 
tide is on the English side of the North Sea, both between 
the Dogger Bank and England and between the Wells Bank 
and England (a branch stream of tide having been given 
off to the east between these two banks), and .that any 
passage of tide-wave over these banks may be neglected. 
Now this view is supported in a remarkable degree by the 
tidal observations on two dangerous shoals called the Ower 
and Leman, lying between Cromer and the Wells Bank, 
but nearer to the latter. It appears that on these shoals 
the direction of the tide-current revolves in the same 
manner as the hands of a watch, proving conclusively that 
the Ower and Leman are on the left hand of the main 
stream of tide (supposing the face turned in the direction 
in which the tide proceeds), or are on its eastern border, 
and therefore that the central stream is still nearer to the 
coast of Norfolk. From a point not far south of this we 
may suppose the tide to diverge in a fan-shaped form over 
the uniformly deep Belgian Sea. Along the English coast 
the wave will flow to the south; but it will reach the whole 
of the Belgian and, Dutch coast at the same instant; and, 
if this tide alone existed, we doubt not that the time of 
high water would be sensibly the same along the whole of 
that coast. 

“ But there is another tide of great magnitude, namely, 
that which comes from the English Channel through the 
Straits of Dover. This also diverges, we conceive, in a fan 
form, affecting the whole Belgian Sea: the western part 
turns into the estuary of the Thames; the eastern part 
runs along the Dutch coast, producing at successive times 
high water (even as combined with the North Sea tide) 
along successive points of that coast from Calais towards 
the Helder. And this we believe to be the complete ex- 
planation of the apparently opposite tide-currents. The 
branch tide of the North Sea running between the Dogger 
Bank and the Wells Bank will assist in propagating the 
tide along the German coast from the Helder towards the 
mouth of the Elbe. We have gone into some detail in this 
explanation for the purpose of showing the importance of 
considering the form of the bottom in explanations of 
specific tides. 

“A set of observations has been made by Captain Hewett 
(at the point A, Fig. 7) on the depth and motion of the 
water at a strictly definite point a few miles south of the 
Wells Bank, near the middle of the Belgian Sea. The re- 
sult was that the change of elevation of the surface was 
insensible, but that there was a considerable stream of tide 
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| alternately northeast and southwest (magnetic). The point 

in question corresponds pretty well to the intersection of 
) the cotidal lines of nine o’clock of the North Sea tide and 

three o’clock of the English Channel tide (ordinary estab- 

lishment), and these tides would therefore wholly or par- 
| tially destroy each other as regards elevation. As regards 
| the compound tide-stream, the greatest positive current 
| from one tide will be combined with the greatest negative 
/ current of the other, and this will produce a stream whose 
direction agrees well with observation. At 3% on the day 
of new moon, the North Sea tide would be running north 
(nagnetic), and the English Channel tide would be run- 
ning east, and therefore the compound current would be 
running northeast; at 9° it would be running southwest. 
| Both currents, and consequently the compound current, 
would cease at about 0b, 64, ete., on the day of new moon; 
and, as the observations were made rather more than a day 
before new moon, the slack water would occur an hour or 
more before noon. The whole of this agrees well with the 
observations.” 


VIII. TrpaLt DEFORMATION OF THE SoLrp EARTH. 


7 43. Elastic Tides. 


The tide-generating potential varies as the square of the 
distance from the earth’s centre, and the cor- : 
responding forces act at every point through- ae 
out its mass. No-.solid matter possesses the Se 
property of absolute rigidity, and we must therefore admit 
the probable existence of tidal elastic deformation of the 
solid earth. The problem of finding the state of strain of 
an elastic sphere under given stresses was first solved by 
Lamé;! he made, however, but few physical deductions 
from his solution. An independent solution was found by 
Sir W. Thomson,’ who drew some interesting conclusions 
concerning the earth. 

His problem, in as far as it is now material, is as follows: 
Let a sphere, of radius a and density w, be made of elastic 
material whose bulk and rigidity moduli are k and n, and 
let it be subjected to forces due to a potential wrt: per unit 
volume, where S2 is a surface. spherical harmonic of the 
second order. Then it is required to find the strain of the 
sphere. We refer the reader to the original sources for the 
methods of solution applicable to spherical shells and to 
solid spheres. In order to write Thomson’s solution we put 
r, \, 1 for radius vector, latitude, and longitude, and p, By 
for the corresponding displacements. Then the solution i is 
as follows: 
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For either tidal or rotational stresses 

S2 = r(sin?A — 4), 
in the case of tides > $m/c', mand ¢ being the — 
mass and distance, and in the case of rotation r— 
being the angular ‘velocity about the polar axis. The aaiae 
tion to the surface is found by putting r=a--p, where in 
the expression for p we putr=a. Hence from (96) the 
form of surface is given by 

_gsnlk 


r=af Meal 1+; iy jak 7(sin?A — 4) } (97). 


1+ 
19n 
In most solids the bulk modulus is considerably larger than 
the rigidity modulus, and in this discussion it is sufficient 
to neglect n compared with k. With this appr 9 
the ellipticity e of the surface becomes 


ae ’ 
=Fqog 7 eeetees sesseeee ceceenne (one 


Now suppose the sphere to be endued with the power of 
gravitation, and write 

9 

“fo 


190 e 
= aay Bp coer cece cence DD, 


, 


where q is gravity at the surface of the globe. Then, if 


there were no elasticity, the ellipticity would be 
e=7/g, and without gravitation by e=7/y. An¢ 


1 Théorie Math. de U Elasticité, 1866 
2 Thomson and i 3 Phil., 


. 213. 
732-787 and § 
Trans., pt. ii., 1863, p. i “= > 
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be proved in several ways that, gravity and elasticity co- 
operating, 


1 
reg g lrg 
If nx be the rigidity of steel, and if the globe have the size 
and mean density of the earth, t/Q =2, and with the rigidity 
of glass T/Q =. Hence the ellipticity of an earth of steel 
under tide-generating force would be 4 of that of a fluid 
earth, and the similar fraction for glass would be 3. If an 
ocean be superposed on the globe, then, if the globe rises 
and falls with the tide as though it were fluid, there will 
obviously be no tide visible to an observer carried up and 
down with the solid; and with any degree of rigidity the 
visible tide will be the excess of the fluid tide above the 
solid tide. Hence on an earth with rigidity of steel the 
oceanic tides would be reduced to #, and with rigidity of 
glass to # of the tides on a rigid earth. 


2 44, Rigidity of the Earth, 


Although the computation of oceanic tides is as yet im- 
possible, it cannot be admitted that perfect | 
rigidity in the earth would augment the tides 
in the proportion of 5 to 2, although they might 
perhaps be augmented in the proportion 4 to 3. Thus. 
Thomson concludes that the earth’s mass must have an) 
effective rigidity at least as great as that of steel. If it | 
were true, as was held until recently, that the earth is a |. 
fluid ball coated with a crust, that crust must be of fabulous 
rigidity to resist the tidal surgings of subjaceut fluid. 
Hence we are led to the conclusion that far the larger por- 
tion of the earth’s mass, if not all of it, is a solid of great 
rigidity. Up to the present time the argument by which 
the tides of long period were proved to have approximately 
their equilibrium height has generally been accepted with- 
out much doubt, but we have (7 17) shown good cause for 

rejecting Laplace’s argument, at least for a fort- 


r 


(100). 


a a A caecnicnes 1b tend nb es 


Rigidity of 
the earth, 


“aepeong 3 nightly tide. It appeared formerly that, from 
rigidity by numerical data as to the heights of the tides of 
tides of long period, we should be able to compute the 
long period. actual effective rigidity of the earth’s mass. 


But from ? 18 we see that, although these tides 
remain incalculable, yet with such oceans as ours the tides 
of long period must conform much more nearly to the 
equilibrium laws than do the tides of short period. Thus 
a comparison of the observed heights of the tides of long 
period with the equilibrium law still remains of interest, | 
although the evaluation of the earth’s rigidity appears with 
present data unattainable. Acting on the old belief, Mr. G. 
H. Darwin has compared the lunar fortnightly and monthly 
tides, as observed for thirty-three years at various Indian 
and European ports, with the equilibrium theory, and has 
found that the tide-heights were about two-thirds of the 
equilibrium height.!. From this the conclusion was drawn 
‘that the effective rigidity of the earth was as great as that 
of steel. Whilst, then, this precise comparison with the 
rigidity of steel falls to the ground, the investigation re- | 
mains as an important confirmation of Thomson’s conclusion | 
as to the great effective rigidity of the earth. When ex- | 
tensive and accurate knowledge of the tides has been at- | 

tained, the attempted evaluation of the rigidity | 
The ap de, may conceivably be possible, because there is a | 
yearly tice. minute tide with a period of 18.6 years (? 23, | 
schedule [A, iii.]) of which Laplace’s argument must hold | 
good. Great accuracy will, however, be necessary, because 
the height of the tide at the equator only amounts to one- 
third of an inch, and a preliminary inquiry seems to show 
that there are other relatively considerable variations of 
sea-level arising from unexplained causes.” 

Sir W. Thomson’s solution of the strain of an elastic. 
sphere has been also used to determine what 
So. bord degree of strength the materials of the earth | 
wo ene must have in order that the great continental | 
plateaus and mountains may not sink in.? In another in- 
vestigation it has been shown that local elastic yielding on 
the great coast-lines of continents may produce an augmen- 
tation of apparent tide in certain places on account of the 
flexure of the upper strata, when a great weight of water is 
added and subtracted from the adjacent oceanic area at 
high and low tide.* There is reason to believe that such 
flexure has actually been observed by a delicate form of 
level on the coast of the Bay of Biscay.5 


mon and Tait, Nat, Phil., vol. 5 a ii., 1883, 2 847 sq. 
2 Darwin, 


“On 19-yearly Tide at Karachi,” in Brit. Assoc. 


i te Phil. Trans., pt. i., 1882, p. 187, with correction, 
(Aioe, Rep. 1882, or Phil. Mag., 1882. 
e, Annales Soc. Sc. de Bruxelles, 1881, or quotation by 
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2 45. Viscous and Elastico- Viscous Tides. 

It might be supposed that the earth is composed of a vis- 
cous fluid of great stiffness, or that it possesses __, 
an elasticity which breaks down under con- Viscous and 
tinued stress. Both these hypotheses have been gasses 
considered, and the results are confirmatory of ; ‘ 
the conclusion that the earth is made of very stiff material. 
These problems appear to have been worthy of attack, 
although the existence of measurable oceanic tides of long 
period negatives the adoption of the hypothesis of true 
viscosity, at least under stresses comparable with tide- 
generating forces. 

If a sphere of radius a, density w, viscosity modulus v, be 
under the action of forces due to a potential per unit 
volume wr?Ss cos nt, so that n is the speed of the tide, the 
solution of the problem shows that the tide of the sphere is 
expressed by 


| 


aS» 
TT COB EGOS (MESSI) a chen te tsenssscenes (101), 
gq 
190, q 
where tane=n q’ tf get 


Thus the tides of the viscous globe are to the equilibrium 
tides of a fluid globe as cos ¢ to unity, and there is a retarda- 
tion ¢/n of the time of high tide after the passage of the tide- 
generator over the meridian. Further, by arguments similar 
to that applied in the case of elastic tides, it is found that 
oceanic tides are reduced by the yielding in the proportion 
of sin ¢ to unity, and that there is an apparent acceleration 
of the time of high water by (4r—«)/n. It appears by 
numerical calculation that, in order that the oceanic semi- 
diurnal tide may have a value equal to two-thirds of the 
full amount on a rigid globe, the stiffness of the globe must 
be about twenty thousand times as great as that of pitch at 
freezing temperature, when it is hard and brittle. We must 
here pass by the results of the hypothesis of an elasticity 
degrading under the influence of continued stress. 


IX. TrpAt FRIcTION. 


2 46. General Explanation. 


The investigation of the tides of a viscous sphere has led 
us to the consideration of a frictionally retarded 


tide. The effects of tidal friction are of such General 
general interest that we give a sketch of the enplanainn 
principal results without the aid of mathe- Saati 


matical symbols. In Fig. 8 the paper is sup- 
posed to be the plane of the orbit of a satellite M revolving 


Fie. 8. 


in the direction of the arrow about the planet C, which 
rotates in the direction of the arrow about an axis perpen- 
dicular to the paper. The rotation of the planet is sup- 
posed to be more rapid than that of the satellite, so that 
the day is shorter than the month. Let us suppose that 
the planet is either entirely fluid, or has an ocean of 
such depth that it is high water under or nearly under the 
satellite. When there is no friction, with the satellite at 
m, the planet is elongated into the ellipsoidal shape shown, 
cutting the mean sphere, which is dotted. But, when there 


is friction in the fluid motion, the tide is retarded, and high 


tide occurs after the satellite has passed the meridian. Then, 
if we keep the same figure to represent the tidal elongation, 
the satellite must be at M, instead of at m. If we number 
the four quadrants as shown, the satellite must be in quad- 
rant 1. The protuberance P is nearer to the satellite than 
P’, and the deficiency Q is further away than the deficiency 


6 G. H. Darwin, Phil. Trans., pt. i., 1879, p.1; see also Lamb, 
“On the Oscillations of a Viscous Sphe id,” Proc. Lond, Math. 
Soe., Nov., 1881, p. 51. 
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Q’. Hence the resultant action of the planet on the satellite 
must be in some such direction as MN. The action of the 
satellite on the planet is equal and opposite, and the force 
in NM, not being through the planet’s centre, must produce 
a retarding couple on the planet’s rotation, the magnitude 
of which depends on the length of the arm CN. This tidal 
frictional couple varies as the height of the tide, and also 

depends on the satellite’s distance; its inten- 


oho arp sity in fact varies as the square of the tide- 
Sanrced generating force, and therefore as the inverse 

; sixth power of the satellite’s distance. Thus | 
tidal friction must retard the planetary rotation. Let us 


now consider its effect on the satellite. If the force acting 
on M be resolved along and perpendicular to the direction 
CM, the perpendicular component tends to accelerate the 
satellite’s velocity. Italone would carry the satellite further 
from C than it would be dragged back by the central force 
towards C, The satellite would describe a spiral, the coils 
of which would be very nearly circular and very nearly 
coincident. If now we resolve the central component force 
along CM tangentially and perpendicular to the spiral, the 
tangential component tends to retard the velocity of the 
satellite, whereas the disturbing force, already considered, 

tends to accelerate it. With the gravitational 


patra law of force between the two bodies the retarda- 
natarded! tion must prevail over the acceleration.’ The 


moment of momentum of the whole system re- 
mains unchanged, and that of the planetary rotation dimin- 


ishes, so that the orbital moment of momentum must in- | 


crease ; now orbital moment of momentum increases with 
increasing distance and diminishing linear and angular 


velocity of the satellite. The action of tidal friction may ap- | 


pear somewhat paradoxical, but it is the exact converse of 
the acceleration of the linear and angular velocity and the 


diminution of distance of a satellite moving through a resist- | 
The latter result is generally more familiar | 


ing medium. 
than the action of tidal friction, and it may help the reader 


to realize the result in the present case. Tidal friction then | 


diminishes planetary rotation, increases the satellite's dis- 
tance, and diminishes the orbital angular velocity. The com- 
parative rate of diminution of the two angular velocities is 
generally very different. Ifthe satellite be close to the planet 
the rate of increase of the satellite’s periodic time or month 
is large compared with the rate of increase of the period of 
planetary rotation or day; but if the satellite is far off the 
converse is true. Hence, if the satellite starts very near the 


planet, with the month a little longer than the day, as the | 


satellite recedes the month soon increases, so that it contains 
many days. The number of days in the month attains a 
maximum and then diminishes. Finally the two angular 
velocities subside to a second identity, the day and month 
being identical and both very long. - 

We have supposed that the ocean is of such depth that the 
tides are direct ; if, however, they are inverted, with low 
water under or nearly under the satellite, friction, instead 
of retarding, accelerates the tide ; and it would be easy by 
drawing another figure to see that the whole of the above 
conclusions hold equally true with inverted tides. 


247. Exact Investigation of the Secular Effects of Tidal Friction. 


The general conclusions of the last section are of such 

. wide interest that we proceed to a rigorous dis- 

fips cussion of the principal effects of tidal friction 

pecan: in the elementary case of the circular orbit. In 

order, however, to abridge the investigation we shall only 

consider the case when the planetary rotation is more rapid 
than the satellite’s orbital motion. 

Suppose an attractive particle or satellite of mass m to be 
moving in acireular orbit, with an angular velocity &, round 
a planet of mass M, and suppose the planet to be rotating 
about an axis perpendicular to the plane of the orbit, with 
an angular velocity x; suppose, also, the mass of the planet 
to be partially or wholly imperfectly elastic or viscous, or 
that there are oceans on the surface of the planet; then the 
attraction of the satellite must produce a relative motion in 
the parts of the planet, and that motion must be subject to 
friction, or, in other words, there must be frictional tides 

of some sort or other. The system must ac- 
diminishe q cordingly be losing energy by friction, and its 
by friction. configuration must change in’ such a way that 

its whole energy diminishes, Such a system 
does not differ much from those of actual planets and satel- 
lites, and, therefore, the results deduced in this hypothetical 
case must agree pretty closely with the actual course of 
evolution, provided that time enough has been and will be 
given for such changes. Let C be the moment of inertia of 
the planet about its axis of rotation, r the distance of the 


1 This way of presenting the action of tidal friction is due to 
Professor Stokes, 
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satellite from the centre of the planet, h the resultant 
moment of momentum of the whole system, e the whole 
energy, both kinetic and potential, of the system. It is 
assumed that the figure of the planet and the distribution 
of its internal density are such that the attraction of the 
satellite causes no couple about any axis perpendicular to 
that of rotation. A special system of units of mass, length, 
and time will now be adopted such that the analytical re- 
sults are reduced to their simplest forms. Let the unit of 
mass be Mm/(M-+-m). Let the unit of length y be such a 
distance that the moment of inertia of the planet about its 
| axis of rotation may be equal to the moment of inertia of 
' the planet and satellite, treated as particles, about their 
| centre of inertia, when distant y apart from one another. 


| This condition gives 
if 


my _\? oe F 
mf, ges =) fs (sae mi C; 
| whence y= C(M+m) \4 


Mn J 


| Let the unit of time + be the time in which the satellite 
revolves through 57.3° about the planet, when the satellite’s 
radius vector is equal to y. In this case 1/r is the satellite’s 


orbital angular velocity, and by the law of periodic times 
we have 
ry =n(M+m), 


where «is the attraction between unit masses at unit dis- 


tance. Then by substitution for y 
r= ; C#(M +m) \4 
c pw? (Mm)3 : 


This system of units will be found to make the three fol- 
‘lowing functions each equal to unity, viz., 
Mm (M-+-m)-4, pMm,and C. The units are ae 
in fact derived from the consideration that these i ae 
functions are each to be unity. In the case of the earth 
and moon, if we take the moon’s mass as 73d of the earth’s 
and the earth’s moment of inertia as 4 Ma? (as is very nearly 
| the case), it may easily be shown that the unit of mass is x4 
| of the earth’s mass, the unit of length 5.26 earth’s radii or 
| 33,506 kilométres (20,807 miles), and the unit of time 2 hrs. 
‘41 minutes. In these units the present angular velocity of 
| the earth’s diurnal rotation is expressed by .7044, and the 
/moon’s present radius vector by 11.454. The 
| two bodies being supposed to revolve in circles Moment of 
‘about their common centre of inertia with an momentum, 
angular velocity 2, the moment of momentum 
of orbital motion is 

uf )'a + u( a \"a ee. 

ver ~\M+m M+m 
Then, by the law of periodic times in a circular orbit, 
0237 = p(M +m); 
whence * Orr = (M+ m) tr, 
The moment of momentum of orbital motion 
= pt Mm( M+ m) — bpd, 

and in the special units this is equal to r4. The moment 
of momentum of the planet’s rotation is Cr, and C=1 in 
the special units. Therefore 


h=n+ vrs sovccansenatees LEA 
Since the moon’s present radius vector is 11.454, it follows 
that the orbital momentum of the moon is 3.384. Adding 
| to this the rotational momentum of the earth, which is .704, 
we obtain 4.088 for the total moment of momentum of the 
moon and earth. The ratio of the orbital to the rotational 
momentum is 4.80, so that the total moment of momentum 
of the system would, but for the obliquity of the ecliptic, 
be 5.80 times that of the earth’s rotation. Again, the kinetic 
energy of orbital motion is 
Mun 


1M aa -; a+ m( gr,) = ly +m 


The kinetic energy of the planet’s rotation is }On*, The 
| potential energy of the system is —»Mm/r, Adding the 
| three energies together and transforming into thes 
units, we have . 


Mr _Mn 


r2Q, 


2e=n?— Ilr 
Now let t=, y=n, 
It will be noticed that x, the moment of momentum of 
orbital motion, is equal to the square root of the satellit 
distance from the planet. Then equations (102) and 
become 


A=y : 

rs y? = 1/2? — (h seccecess seen 

(104) is the equation of conservation of moment of 1 

tum, or, shortly, the equation of momentum; (1 

equation of energy. : 
Now consider a system started with 
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ment of momentum h ; and we have all sorts of ways in 
which it may be started. If the two rotations be of opposite 
kinds,.it is clear that we may start the system 


aximum : 
= mini. With any amount of energy however great, but 
mum the true maxima and minima of energy 
energy. compatible with the given moment of 
momentum are supplied by d¥/dx =0, 
or z—h-+- 1/8 =0, 


that is to say, a — had + 1 = 0... .c000ceever (106). 


We shall presently see that this quartic has either 
two real roots and two imaginary, or all 


Norelative jmuaginary roots. The quartic may be 


motion be- derived from quite a different considera- 
tweensatel- /. : seas es 

lite and tion, viz., by finding the condition under 
planet which the satellite may move round the 
when planet so that the planet shall always 
pe show the same face to the satellite,—in 
an fact, so that they move as parts of one 
mum. rigid body. The condition is simply that 


the satellite’s orbital angular velocity 

Q2—=n, the planet’s angular velocity of rotation, or 
y=1/24, since n=yand ri=2-k=—z2. By substitut- 
a this value of y in the equation of momentum 
(104), we get as before z*—hxi+-1=0. At present 
we have only obtained one result, viz., that, if with 
given moment of momentum it is possible to set the 
satellite and planet moving as a rigid body, it is possible to 
do so in two ways, and one of these ways requires a maxi- 
mum amount of energy and the other a minimum; from 
this it is clear that one must be a rapid rotation with the 
satellite near the planet and the other a slow one with the 
satellite remote from the planet. In the three equations 


= Wawivecrne piiawanace Rdtddbe sadtusgas (107), 
Dee me 8 1a iid a censeeicc sees (108), 
PPP Se Lo seses doseed Ber Peo hides Petaceves televeos< (109), 


(107) is the equation of momentum, (108) that of energy, 
and (109) may be called the equation of 


Ernetius rigidity, since it indicates that the two bodies 
mentum, move as though parts of one rigid body. To 
energy, illustrate these equations geometrically, we 
and no may take as abscissa «x, which is the moment 
ne a of momentum of orbital motion, so that the 
3 axis of x may be called the axis of orbital 
momentum. Also, for equations (107) and (109) we may 
take as ordinate y, which is the moment of 

jf gg momentum of the planet’s rotation, so that the 
fs ae axis of y may be called the axis of rotational 


momentum. For (108) we may take as ordinate 
Y, which is twice the energy of the system, so that the axis 
of Y may be called the axis of energy. Then, as it will be 
convenient to exhibit all three curves in the same figure, 
with a parallel axis of x, we must have the axis of energy 
identical with that of rotational momentum. It will not 
be necessary to consider the case where the resultant 
momeut of momentum h is negative, because this would 
only be equivalent to reversing all the rotations; h is 
therefore to be taken as essentially positive. Then the line 


of momentum whose equation is (107) is a straight line in- | 
whence hi = 44/3° or h= 4/33 =1.75. The actual value of h 


clined at 45° to either axis, having positive intercepts on 
both axes. The curve of rigidity whose equation is (109) is 
clearly of the same nature as a rectangular hyperbola, but 
it hasa much more rapid rate of approach to the axis of 
orbital momentum than to that of rotational momentum. 
The intersections (if any) of the curve of rigidity with the 
line of momentum have abscisse which are the two roots 
of the quartic xt—hx*+-1=—0. The quartic has, therefore, 
two real roots or all imaginary roots. Then, since «= j/r, 
the intersection which is more remote from the origin 
indicates a configuration where the satellite is remote from 
the planet; the other gives the configuration where the 
setailiaa is dloser to the planet. We have already learnt 
that these two correspond respectively to minimum and 
maximum energy. When z is very large, the equation to 
the curve of energy is Y= (h — x), which is the equation to 
a parabola with a vertical axis parallel to Y and distant h 
from the origin, so that the axis of the parabola passes 
through the intersection of the line of momentum with the 
axis of orbital momentum. When z is very small, the 
. equation becomes Y=—1/x?. Hence the axis of Y is 
ie on both sides to the curve of energy. Then, if 
the line of momentum inter@ects the curve of rigidity, the 
eurve of energy has a maximum vertically underneath the 
peu of intersection nearer the origin and a minimum 
neath the point more remote. But, if there are no 

se ms, it has no maximum or minimum, 
9 shows these curves when drawn to scale for the 
ihe  sadare moon, that is tosay with h=4. The 
, Which are the maximum and minimum of 
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the curve of energy, are supposed to be on the same 
ordinates as A and B, the intersections of the curve of 
rigidity with the line of momentum. The intersection of 
the line of momentum with the axis of orbital momentum 


is denoted by D, but in a figure of this size it necessarily 
remuins indistinguishable from B. As the zero of energy 
is quite arbitrary, the origin for the energy curve is dis- 
placed downwards, and this prevents the two curves from 
crossing one another in a confusing manner. On account 
of the limitation imposed we neglect the case where the 
quartic has no real roots. Every point of the line of 
momentum gives by its abscissa and ordinate the square 
root of the satellite’s distance and the rotation of the 
planet, and the ordinate of the energy curve gives the 
energy corresponding to each distance of the satellite. 
Part of the figure has no physical meaning, for it is impos- 
sible for the satellite to move round the planet at a distance 
less than the sum of the radii of the planet and satellite. 
For example, the moon’s diameter being about 2200 miles, 
and the earth’s about 8000, the moon’s distance cannot be 
less than 5100 miles. Accordingly a strip is marked off 
and shaded on each side of the vertical axis within which 
the figure has no physical meaning. The point P indicates 
the present configuration of the earth and moon. The 
curve of rigidity z°y=1 is the same for all values of h, and 
by moving the line of momentum parallel to itself nearer 
to or further from the origin, we may represent all possible 
moments of momentum of the whole system. The smallest 
amount of moment of momentum with which 


it is possible to set the system moving as a aaah 
rigid body, with centrifugal force enough to for which 
balance the mutual attraction, is when the line 0 relative 
of momentum touches the curve of rigidity. motion 
The condition for this is clearly that the equa- possible, 
tion «t—ha’-+-1=0 should have equal roots. If it has 


equal roots, each root must be #h, and therefore 


(#h)4+— h(Zh)§+1=0, 


for the moon and earth is about 4; hence, if the moon- 
earth system were started with less than ae of its actual 
moment of momentum, it would not be possible for the 
two bodies to move so that the earth should 


always show the same face tothe moon, Again, Maximum 
if we travel along the line of momentum, there myer vod pod 
must be some point for which yz* is a maxi- ee 


mum, and since ya? 7/2 there must be some 

point for which the number of planetary rotations is great- 
est during one revolution of the satellite ; or, Shortly, there 
must be some configuration for which there i is a maximum 
number of days in the month. Now yz* is equal to x8(h— 2), 
and this is a maximum when «—#h and the Seas is 
number of days in the month is (#h)*(h — 3h) or 3°h4/44; 

h is equal to 4, as is nearly the case for the earth and aia, 
this becomes 27. Hence it follows that we now have very 
nearly the maximum number of days in the month. A 
more accurate investigation in a paper on the “ Precession 
of a Viscous Spheroid” in Phil. Trans., part i., 1879, showed 
that, taking account of solar tidal friction and of the 
obliquity to the ecliptic, the maximum number of days is 
about 29, and that we have already passed through the 
phase of maximum. We will now consider 

the physical meaning of the figure. It is as- sper syne: 
sumed that the resultant moment of mo- arcs 
mentum of the whole system corresponds to a positive ro- 
tation. Now imagine two points with the same abscissa, 
one on the momentum line and the other on the energy 
curve, and suppose the one on the energy curve to guide 
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that on the momentum line. Then, since we are supposing 
frictional tides to be raised on the planet, the energy must 
degrade, and however the two points are set initially the 
point on the energy curve must always slide down a slope, 
carrying with it the other point. Looking at the figure, 
we see that there are four slopes in the energy curve, two 
running down to the planet and two down to the minimum, 
There are, therefore, four ways in which the system may 
degrade, according to the way it was started; but we shall 
only consider one, that corresponding to the portion ABba 
of the figure. For the part of the line of momentum AB 
the month is longer than the day, and this is the case with 

all known satellites except the nearer one of 


History of Mars. Now, if a satellite be placed in the condi- 


ee tion A—that is to say, moving rapidly round a 
degrades. planet which always shows the same face to 


the satellite—the condition is clearly dynami- 
cally unstable, for the least disturbance will determine 
whether the system shall degrade down the slopes ac or ab 
—that is say, whether it falls into or recedes from the 
planet. If the equilibrium breaks down by the satellite 
receding, the recession will go on until the system has 
reached the state corresponding to B. It is clear that, if 


| plained part of this phenomenon. 


the intersection of the edge of the shaded strip with the | 


line of momentum be identical with the point A, which 
indicates that the satellite is just touching the planet, then 
the two bodies are in effect parts of a single body in an un- 
stable configuration. If, therefore, the moon was originally 


Now, in Fig. 9, drawn to scale to represent the earth and | 


moon, there is so close an approach between the edge of the 
shaded band and the intersection of the line of momentum 
and curve of rigidity that it would be scarcely possible to 
distinguish them. 


broke up in consequence of some kind of instability. This 
view is confirmed by the more detailed consideration of 
the case in the paper on the “ Precession of a Viscous 


Spheroid,” already referred to, and subsequent papers, in| 


the Philosophical Transactions of the Royal Society.) 


2 48. Amount of Tidal Retardation of Eurth’s Rotation. 


With respect to the actual amount of retardation of the | 


earth’s rotation, we quote the following from 
Acceleration Thomson and Tait’s Nat. Phil. (1883), 7 830.2 
seen al “Tn observational astronomy the earth’s ro- 
to tidal fric- tation serves as a time-keeper, and thus a re- 
tion. tardation of terrestrial rotation will appear 

astronomically as an acceleration of the motion 
of the heavenly bodies. It is only in the case of the moon’s 
motion that such an apparent acceleration can be possibly 
detected. Now, as Laplace first pointed out, there must be 
a slow variation in the moon’s mean motion arising from 
the secular changes in the eccentricity of the earth’s orbit 
around the sun. At the ‘present time, and for several 
thousand years in the future, the variation in the moon’s 
motion is and will be an acceleration. Laplace’s theoret- 


ical calculation of the amount of that acceleration ap-_ 
peared to agree well with the results which were in his— 


day accepted as representing the facts of observation. But 
in 1853 Adams showed that Laplace’s reasoning was at 
fault, and that the numerical results of Damoiseau’s and 
Plana’s theories with reference to it consequently require 
to be sensibly altered. Hansen’s theory of the secular ac- 
celeration is vitiated by an error of principle similar to 
that which affects the theories of Damoiseau and Plana: 
but, the mathematical process which he followed being 
different from theirs, he arrived at somewhat different 
results. From the erroneous theory Hansen found the 
value of 12.18’’ for the coefficient of the term in the moon’s 
mean longitude depending on the square of the time, the 
unit of time being a century; in a later computation given 
in his Darlegung he found the coeflicient to be 12.56''3 


1 For further consideration of this subject see a series of papers 
by Mr, G. H. Darwin, in Proceed. and Trans, of the Royal Society 
from 1878 to 1881, and Appendix G (b) to part ii. vol i. of Thom- 
son and Tait’s Nat. Phil., 1883. 

2 See also G. H. Darwin’s Address to Sect. A, Brit. Assoc. meet- 
ing, 1886, 

% “Tt appears not unusual for physical astronomers to use an 
abbreviated phraseology, for specifying accelerations, which 
needs explanation. Thus, when they speak of the secular accel- 
eration being, e.g., 12.56” in a century,’ they mean by ‘ accelera- 
tion’ what is more properly ‘the effect of the acceleration on the 
moon's mean longitude.’ The correct unabbreviated statement 
is ‘the acceleration is 25.12” per century.’ Thus Hansen’s result 
is that in each century the mean motion of the moon is aug- 
mented by an angular velocity of 25.12” per century, so that at 
the end of a century the mean longitude is greater by 1% of 25.12” 
than it would have been had the moon's mean motion remained 
the same as it was at the beginning of the eentu Considering 
how absurd it would be to speak of a falling y as experienc- 


Hence, there seems a probability that 
the two bodies once formed parts of a single one, which | 
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“In 1859 Adams communicated to Delaunay his final 
result, namely, that the coefficient of this term appears 
from a correctly conducted investigation to be 5.7’, so that 
at the end of a century the moon is 5.7’ before the position 
it would have had at the same time if its mean angular 
velocity had remained the same as at the beginning of the 
century. Delaunay verified this result, and added some 
further small terms which increased the coefficient from 
5.7" to 6.1". 

“ Now, according to Airy, Hansen’s value of the ‘advance’ 
represents very well the circumstances of the 


eclipses of Agathocles, Larissa, and Thales, but ab nr 
is if anything too small. Newcomb, on the  peaecaparnd 


other hand, is inclined from an elaborate dis- 
cussion of the ancient eclipses to believe Hansen’s value to 
be too large, and gives two competing values, viz, 8.4” and 
10.9/";4 

“Tn any case it follows that the value of the advance as 
theoretically deduced from all the causes, known up to the 
present time to be operative, is smaller than that which 
agrees with observation. In what follows 12” is taken as 
the observational value of the advance, and 6” as the ex- 
About the beginning of 
1866 Delaunay suggested that the true explanation of the 
discrepancy might be a retardation of the earth’s rotation 
by tidal friction. Using this hypothesis, and allowing for 
the consequent retardation of the moon’s mean motion by 


tidal reaction, Adams, in an estimate which he 
part of the earth, we should expect to find this identity. | 


has communicated to us, founded on the rough renmeaics! 
assumption that the parts of the earth’s re- ere 
tardation due to solar and lunar tides are as yotation. 
the squares of the respective tide-generating 
forces, finds 22 sec. as the error by which the earth, re- 
garded as a time-keeper, would in a century get behind 
a perfect clock rated at the beginning of the century. 
Thus at the end of a century a meridian of the earth is 
330’ behind the position in which it would have been if 
the earth had continued to rotate with the same angular 
velocity which it had at the beginning of the century. . . . 
“Whatever be the value of the retardation of the earth’s 


- rotation it is necessarily the result of several causes, of 


which tidal friction is almost certainly preponderant. If 
we accept Adams’s estimate as applicable to the outcome of 
the various concurring causes, then, if the rate of retarda- 
tion giving the integral effect were uniform, the earth as a 
time-keeper would be going slower by .22 of a second per 
year in the middle, and by .44 of a second per year at the 
end, than at the beginning of the century. The latter 
ry ; . 

Ss 717 108 of the present angular velocity; and, if the 
rate of retardation had been uniform during ten million 
centuries past, the earth must have been rotating faster by 
about one-seventh than at present, and the centrifugal force 
must have been greater in the proportion of 817? to 717* or 
of 67 to 51. If the consolidation took place 


then or earlier, the ellipticity of the upper Thomson's 
layers must have been 345 instead of about g45, 8™gument 
as it is at present. It must necessarily remain tad . 
uncertain whether the earth would from time dation 
to time adjust itself completely to a figure of of earth, 


equilibrium adapted to the rotation. But it is 

clear that a want of complete adjustment would leave traces 
in a preponderance of land in equatorial regions. The 
existence of large continents and the great effective rigidity 
of the earth’s mass render it improbable that the adjust- 
ments, if any, to the appropriate figure of equilibrium 
would be complete. The fact then that the continents are 
arranged along meridians rather than in an equatorial belt 
affords some degree of proof that the consolidation of the 
earth took place at a time when the diurnal rotation 
differed but little from its present value. It . 
is probable, therefore, that the date of consoli- Sree 
dation is considerably more recent than a thou- we ‘ss ing 
sand million years ago. It is proper, however, umbers. 
to add that Adams lays but little stress on the 
actual numerical values which have been used in this com- 
putation, and is of opinion that the amount of tidal retarda- 
tion of the earth’s rotation is quite uncertain.” 


2.49. Effects of Tidal Friction on the Elements of the Moon's 
Orbit and on the Earth’s Rotation. 


It would be impossible witlgin the limits of the present 
article to discuss completely the effects of tidal ; we 


ing an acceleration of 16 feet in a second, or of 64 feet in two 
seconds, and how false and inconvenient it is to speak of a watch 
being 20 seconds fast when it is 20 seconds in advar 
it ought to be, we venture to suggest that. to attain. 
correctness without sacrifice of brevity, ‘advance’ 
for ‘acceleration’ in the ordinary astronom 

4 Researches on the Motion of the Moon, 
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therefore confine ourselves to certain general considera- | 
tions which throw light on the nature of those 


contd effects. We have in the preceding sections sup- 
sic. posed that the planet’s axis is perpendicular | 


to the orbit of the satellite, and that the latter | 
is circular; we shall now suppose the orbit to be oblique to 
the equator and eccentric, and shall also consider some of 
the effects of the solar perturbation of the moon-earth sys- 
tem. For the sake of brevity the planet will be called the 
earth, and the satellite the moon. The complete investi- 
gation was carried out on the hypothesis that the planet 
Was a viscous spheroid, because this was the only theory 
of frictionally resisted tides which had been worked out. 
Although the results would be practically the same for any 
system of frictionally resisted tides, we shall speak below 
of the planet or earth as a viscous body.! 

We shall show that if the tidal retardation be small the 
obliquity of the ecliptic increases, the earth’s 
rotation is retarded, and the moon’s distance | 
and periodic time are increased. Fig. 10 repre- 
sents the earth as seen from above the south 

pole, so that S is the 

pole and the outer cir- 
cle the equator. The 
earth’s rotation is in 
the direction of the 
curved arrow at S. The 
half of the inner circle 

which is drawn with a 

full line is a semi-small- 

circle of south latitude, 
and the dotted semi-cir- 
ele is a semi-small-cir- 
ele in the same north 
latitude. Generally dot- 
ted lines indicate parts 
of the figure which are 
below the plane of the paper. It will make the explanation 

somewhat simpler if we suppose the tides to be raised by a) 
moon and anti-moon diametrically opposite to one another. 

Let M and M’ be the projections of the moon and anti- 

moon on to the terrestrial sphere. If the fluid in which 

the tides are raised were perfectly frictionless,? or if the | 
earth were a perfect fluid or perfectly elastic, the apices 
of the tidal spheroid would be at M and M’. If, however, 
there is internal friction, due to any sort of viscosity, the 
tides will lag, and we may suppose the tidal apices to be at 
T and T’. Now suppose the tidal protuberances to be re- 
placed by two equal heavy particles at T and T’, which are 
instantaneously rigidly connected with the earth. Then 
the attraction of the moon on T is greater than on T’, and 
that of the anti-moon on T’ is greater than on T. The re- 
sultant of these forces is clearly a pair of forces acting on 
the earth in the direction TM, T’M’. These forces clearly 
cause a couple about the axis in the equator, which lies in 
the same meridian as the moon and anti-moon. The di- 

rection of the couple is shown by the curved arrows at L, 
_L’. If the effects of this couple be compounded with the 

existing rotation of the earth according to the principle of 

the gyroscope, the south pole S tends to approach M and 
the north pole to approach M’. Hence, supposing the 
moon to move in the ecliptic, the inclination of the earth’s 
axis to the ecliptic diminishes, or the obliquity increases. | 
Next the forces TM, T’M’ clearly produce, as in the simpler 
case considered above, a couple about the earth’s polar axis, | 
which tends to retard the diurnal rotation. 

This general explanation remains a fair representation 
of the state of the case so long as the different harmonic 
constituents of the aggregate tide-wave do not suffer very | 
different amounts of retardation; and this is the case so | 
jong as the viscosity is not great. The rigorous result for) 
a viscous planet shows that in general the obliquity will | 

increase, and it appears that, with small viscosity of the | 
planet, if the period of the satellite be longer than two | 
periods of rotation of the planet, the obliquity increases, 
and vice versa. Hence zero obliquity is only dynamically | 
stable when the period of the satellite is less than two. 
periods of the planet’s rotation. 

epee the motions of the planet and of its solitary | 
satellite to be referred to the invariable plane of the sys- 
tem. The axis of resultant moment of momentum is nor- 
‘mal to this plane, and the component rotations are that of 
about its axis of figure and the orbital motion 
of the planet and satellite round their common centre of 


moe 


Obliquity of 
the ecliptic 
increases. 


Fic. 10. 


ese explanations, ther with other remarks, are to be 
the abstracts of Mr, G. H. Darwin's memoirs in Proc. Roy. 


1881. 
_ Ca eda tides not to be inverted. If they are in- 
is precisely the same. — 


| the satellite’s orbit will decrease. 
|clination does not always necessarily take place, for the 
/previous investigations show that another effect of tidal 
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inertia; the axis of this latter rotation is clearly the normal 
to the satellite’s orbit. Hence the normal to 
the orbit, the axis of resultant moment of mo- 
mentum, and the planet’s axis of rotation must 


Inclination 
of plane 


we 4 phish fags of orbit 
always lie in one plane. From this it follows generally 
that the orbit and the planet’s equator must decreases. 


necessarily have a common node on the invari- 


able plane. If either of the component rotations alters in 
amount or direction, a corresponding change must take 
place in the other, such as will keep the resultant moment 
of momentum constant in direction and magnitude. It 
has been shown that the effect of tidal friction is to in- 
crease the distance of the satellite from the planet, and to 
transfer moment of momentum from that of planetary 
rotation to that of orbital motion. If, then, the direction 
of the planet’s axis of rotation does not change, it follows 
that the normal to the lunar orbit must approach the axis 
of resultant moment of momentum. By drawing a series 
of parallelograms on the same diameter and keeping one 
side constant in direction, this may be easily seen to be 
true. This is equivalent to saying that the inclination of 
But this decrease of in- 


friction may be to increase the obliquity of the planet’s 


| equator to the invariable plane, or, in other words, to in- 


crease the inclination of the planet’s axis to the axis of 
resultant moment of momentum. Now, if a parallelo- 
gram be drawn with a constant diameter, it is seen that by 
increasing the inclination of one of the sides to the diameter 
(and even decreasing its length) the inclination of the other 
side to the diameter may also be increased. The most favor- 
able case for such a change is when the side whose inclina- 
tion is increased is nearly as long as the diameter. From 
this it follows that the inclination of the satellite’s orbit 
to the invariable plane may increase, and that it is most 
likely to increase, when the moment of momentum of 
planetary rotation is large compared with that of the 
orbital motion. The analytical solution of the problem 


| agrees with these results, for it shows that if the viscosity 


of the planet be small the inclination of the orbit always 
diminishes, but if the viscosity be large, and if the satellite 
moves with a short periodic time (as estimated in rotations 
of the planet), the inclination of the orbit will increase. 
These results convey some idea of the physical causes 
which may have given rise to the present inclination of the 
lunar orbit to the ecliptic. For the analytical investigation 


_shows that the inclination of the lunar orbit to a certain 


plane, which replaces the invariable plane when the solar 
attraction is introduced, was initially small, that it then 
increased to a maximum, and that it finally diminished and 
is still diminishing. 

But the laws above referred to would, by themselves, 
afford a very unsatisfactory explanation of the inclination 
of the lunar orbit, because the sun’s attraction is a matter 
of much importance. It has been found that, if the vis- 
cosity of the planet be small, the inclination of the orbit 
of the solitary satellite to the invariable plane will always 
diminish ; but, when solar influence is introduced, the cor- 
responding statement is not true with regard to the incli- 
nation of the lunar orbit to the proper plane, for during 
one part of the moon’s history the inclination to the proper 
plane would have increased even if the viscosity of the 
earth had been small. 

Consider a satellite revolving about a planet in an elliptic 
orbit, with a periodic time which is long com- 


pared with the period of rotation of the _Eccen- 
planet; and suppose that frictional tides are hag er 
raised on the planet. The major axis of the generally 
tidal spheroid always points in advance of the increases. 


satellite, and exercises on it a force which tends 

to accelerate its linear velocity. When the satellite is in 

perigee the tides are higher, and this disturbing force is 
greater than when the satellite is in apogee. The disturb- 
ing force may therefore be represented as a constant force, 

always tending to accelerate the motion of the satellite, 
and as a periodic force which accelerates in perigee and 

retards in apogee. The constant force causes a secular in- 
crease of the satellite’s mean distance and a retardation of 

its mean motion. The accelerating force in perigee causes 
the satellite to swing out further than it would otherwise 
have done, so that when it comes round to apogee it is more 
remote from the planet. The retarding force in apogee acts 
exactly inversely, and diminishes the perigean distance. 
Thus, the apogean distance increases and the perigean dis- 
tance diminishes, or, in other words, the eccen- But it may 
tricity of the orbit increases. Now consider ~ qecrease. 
another case, and suppose the satellite’s periodic 

time to be identical with that of the planet’s rotation. 
Then, when the satellite is in perigee, it is moving faster 
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than the planet rotates, and when in apogee it is moving 
slower; hence at apogee the tides lag, and at perigee they 
are accelerated. Now the lagging apogean tides give rise 
to an accelerating force on the satellite, and increase the 
perigean distance, whilst the accelerated perigean tides 
give rise to a retarding force, and decrease the apogean 
distance. Hence in this case the eccentricity of the orbit 
will diminish. It follows from these two results that there 
must be some intermediate periodic time of the satellite 
for which the eccentricity does not tend to vary. 

But the preceding general explanation is in reality some- 
what less satisfactory than it seems, because it does not 


{ 
| 


| earth’s axis) becomes dynamically unstable. 
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rotation. As soon as the moon rotates round her axis with 
twice the angular velocity with which she revolves in her 
orbit, the position of her axis of rotation (parallel with the 
The obliquity 


|of the lunar equator to the plane of the orbit increases, 


attains a maximum, and then diminishes. Meanwhile the 
lunar axial rotation is being reduced towards identity with 
the orbital motion. Finally, her equator is nearly coinci- 


‘dent with the plane of the orbit, and the attraction of the 
/earth on a tide, which degenerates into a permanent ellip- 


make clear the existence of certain antagonistic influences, | 


to which, however, we shall not refer. The rigorous result, 


for a viscous planet, shows that in general the eccentricity | 


of the orbit will inerease; but, if the obliquity of the 
planet’s equator be nearly 90°, or if the viscosity be so 


great as to approach perfect rigidity, or if the periodic | 


time of the satellite (measured in rotations of the planet) 
be short, the eccentricity will slowly diminish. 


When the | 


viscosity is small the law of variation of eccentricity is | 
very simple: if eleven periods of the satellite occupy a_ 


longer time than eighteen rotations of the planet, the ec- 
centricity increases, and vice versa. Hence in the case of 
small viscosity a circular orbit is only dynamically stable 
if the eleven periods are shorter than the eighteen rotations. 


X. COSMOGONIC SPECULATIONS FOUNDED ON TIDAL 
FRICTION, 


2 50. History of the Earth and Moon. 


We shall not attempt to discuss the mathematical methods 
by which the complete history of a planet, attended by one 
or more satellites, is to be traced. The laws indicated in the 
preceding sections show that there is such a problem, and 
that it may be solved, and we refer to Mr. Darwin’s papers 
for details (Phil. Trans., 1879-81). It may be interesting, 
however, to give the various results of the investigation in 
the form of a sketch of the possible eyolution of the earth 
and moon, followed by remarks on the other planetary 
systems and on the solar system as a whole. 

We begin with a planet not very much more than 8000 

oak miles in diameter, and probably partly solid, 
Conjectural partly fluid, and partly gaseous. It is rotating 
La eit about an axis inclined at about 11° or 12° to 
from earth, the normal to the ecliptic, with a period of from 

two to four hours, and is revolving about the 
sun with a period not much shorter than our present year. 
The rapidity of the planet’s rotation causes so great a com- 
pression of its figure that it cannot continue to exist in an 
ellipsoidal form with stability; or else it is so nearly un- 
stable that complete instability is induced by the solar 
tides. The planet then separates into two masses, the larger 
being the earth and the smaller the moon. It is not at- 
tempted to define the mode of separation, or to say whether 
the moon was initially a chain of meteorites. At any rate 
it must be assumed that the smaller mass became more or 
less conglomerated and finally fused into a spheroid, per- 
haps in consequence of impacts between its constituent 
meteorites, which were once part of the primeval planet. 
Up to this point the history is largely speculative, for the 
conditions of instability of a rotating mass of fluid have 
not yet been fully investigated. We now have the earth 
‘and moon nearly in contact with one another, 


a _ and rotating nearly as though they were parts 
ject of in- Of one rigid body.’ This is the system which 
vestigation, Was the subject of dynamical investigation. 


As the two masses are not rigid, the attraction 
of each distorts the other; and, if they do not move rigor- 
ously with the same periodic time, each raises a tide in the 
other. Also the sun raises tides in both. In consequence 
of the frictional resistance to these tidal motions, such a 
system is dynamically unstable. If the moon had moved 
orbitally a little faster than the earth rotated, she must 
have fallen back into the earth; thus the existence of the 
moon compels us to believe that the equilibrium broke 
down by the moon revolving orbitally a little slower than 
the earth rotates. In consequence of the tidal friction the 
periodic times both of the moon (or the month) and of the 
earth's rotation (or the day) increase; but the month in- 
creases in length at a much greater rate than the day. At 
some early stage in the history of the system the moon 
was conglomerated into a spheroidal form, and acquired a 
rotation about an axis nearly parallel to that of the earth. 

~The axial rotation of the moon is retarded by the attrac- 
tion of the earth on the tides raised in the Pd sens 
moon, and this retardation takes place at a far x 
greater rate than the similar retardation of the earth’s 


1 See criticisms by Mr. Nolan, Genesis of Moon, Melbourne, 1885; 
also Nature, 18th February, 1886, 


ticity of the lunar equator, causes her always to show the 
same face to the earth. 

All this must have taken place early in the history of 
the earth, to which we now return. As the 
month increases in length the lunar orbit be- 
comes eccentric, and the eccentricity reaches a 
maximum when the month occupies about a 
rotation and a half of the earth. The maximum of eccen- 
tricity is probably not large. After this the eccentricity 
diminishes. The plane of the lunar orbit is at first practi- 
cally identical with the earth’s equator, but as the moon 
recedes from the earth the sun’s attraction begins to make 
itself felt. We must therefore introduce the conception of 
two ideal planes (here called the proper planes), to which 
the motion of the earth and moon must be referred. The 
lunar proper plane is at first inclined at a very small angle 
to the earth’s proper plane, and the orbit and equator coin- 
cide with their respective proper planes. As soon as the 
earth rotates with twice the angular velocity with which . 
the moon revolves in her orbit, a new instability sets in. 
The month is then about twelve of our present hours, and 
the day about six such hours in length. The inclinations 
of the lunar orbit and of the equator to their respective 
proper planes increase. That of the lunar orbit to its pro- 
per plane increases to a maximum of 6° or 7°, and ever 


The earth 
and lunar 
orbit. 


-after diminishes, that of the equator to its proper plane in- 


creases to a maximum of about 2° 45’, and ever after dimin- 
ishes. The maximum inclination of the lunar orbit to its. 
proper plane takes place when the day is a little less than 
nine of our present hours, and the month a little less than 
six of our present days. The maximum inclination of the 
equator to its proper plane takes place earlier than 
this. Whilst these changes have been going on the proper 
planes have been themselves changing in their positions rela- 
tively to one another and to the ecliptic. At first they 
were nearly coincident with one another and with the 
earth’s equator, but they then open out, and the inclina- 
tion of the lunar proper plane to the ecliptic continually 
diminishes, whilst that of the terrestrial proper plane con-. 
tinually increases, At some stage the earth became more 
rigid, and oceans were formed, so that oceanic tidal friction 
probably came to play a more important part than bodily 
tidal friction. If this be the case, the eccentricity of the 
orbit, after passing through a stationary phase, begins to 
increase again. We have now traced the system to a state 
in which the day and month are increasing, but at unequal 
rates, the inclination of the lunar proper plane to the 
ecliptic and of the orbit to the proper plane are diminish- _ 
ing, the inclination of the terrestrial proper plane to the 
ecliptic is increasing and of the equator to its proper plane 
is diminishing, and the eccentricity of the orbit is increas-. 
ing. No new phase now supervenes and at length we have 
the system in its present configuration. The minimum. 
time in which the changes from first to last cau have taken, 
place is 54,000,000 years. 

There are other collateral results which must arise from 
a supposed primitive viscosity or plasticity of 


the earth’s mass. For during this course of Distortion 
evolution the earth’s mass must have suffered LF ste 


ascrewing motion, so that the polar regions 
have travelled a little from west to east relatively to the 
equator. This affords a possible explanation of the north 
and south trend of our great continents. Also a large 
amount of heat has been generated by friction deep down 
in the earth; and some very small part of the observed in-. 
crease of temperature in underground borings may be at- 
tributable to this cause. The preceding history miei ieers 
a little in detail according to the degree of viscosity which 
we attribute to the earth’s mass, and according as oceanic 
tidal friction is or is not, now and in the more recent a. 
more powerful cause of change than bodily tidal tion. 
The argument reposes on the imperfect rigidity of solids. 
and on the internal friction of semi-solids and . 
fluids ; these are vere cause. Thus changes of 
the kind here discussed must be going on, and 
must have gone on in the past. And for this 
history of the earth and moon to be true through- 
out, it is only necessary to postulate a sufficient 
lapse of time, and that there is not enough 
through space to materially resist the motion: 
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and earth in perhaps 200,000,000 years. It seems hardly 
too much to say that, granting these two postulates, and 
the existence of a primeval planet, such as that above 
described, a system would necessarily be developed which 
would bear astrong resemblance to our own. A theory, 
reposing on vere cause which brings into quantitative 
correlation the lengths of the present day and month, 
the obliquity of the ecliptic, and the inclination and 
eccentricity of the lunar orbit should have claims to ac- 
ceptance. 


2 51. The Other Planetary Sub-systems. 


If this has been the evolution of the earth and moon, a 
similar process must have been going on else- 
where. So far we have only considered a sin- 
gle satellite and the sun, but the theory may 
of course be extended, with modifications, to 
planets attended by several satellites. We will now, there- 
fore, consider some of the other members of the solar sys- 
tem. A large planet has much more energy of rotation to 
be destroyed, and moment of momentum to be redistributed, 
than a small one, and therefore a large planet ought to pro- 
ceed in its evolution more slowly than asmall one. There- 
fore we ought to find the larger planets less advanced than 
the smaller ones. The masses of such of the planets as have 
satellites are, in terms of the earth’s mass, as follows: 
Mars =}4; Jupiter = 340; Saturn = 100; Uranus = 17; Nep- 
tune = 20. 

Mars should therefore be furthest advanced in its evolu- 
tion, and it is here alone in the whole system 
that we find a satellite moving orbitally faster 
than the planet rotates. This will also be the ultimate fate 
of our moon, because, after its orbital motion has been 
reduced to indentity with that of the earth’s rotation, solar 
tidal friction will further reduce the earth’s angular velo- 
city: the tidal reaction on the moon will then be reversed, 
and the moon’s orbital velocity will increase and her dis- 
tance from the earth diminish. But, since the moon’s mass 
is very large, she must recede to an enormous distance from 
the earth before this reversal takes place. Now the satel- 
lites of Mars are very small, and therefore they need only 
recede a very short distance from the planet before the 
reversal of tidal reaction. The periodic time of the satel- 
lite Deimos is 30" 18™, and, as the period of rotation of Mars 
is 24" 37", Deimos must be still receding from Mars, but 
very slowly. The periodic time of the satellite Phobos is 
7 39™; therefore it must be approaching Mars. It does not 
seem likely that it has ever been remote from the planet.! 
The eccentricities of the orbits of both satellites are small ; 
that of Deimos is .0057 and that of Phobos .0066. If the 
viscosity of the planet be small, or if oceanic tidal friction 
be the principal cause of change, both eccentricities are 
diminishing; but, if the viscosity be large, both are in- 
creasing. As we have no means of knowing whether the 
eccentricities are increasing or diminishing, the larger 
eccentricity of the orbit of Phobos cannot be a fact of much 
importance either for or against the present views. But it 
must be admitted that it is a slightly unfavorable indica- 
tion. The position of the proper plane of a satellite is 
determined by the periodic time of the satellite, the oblate- 
ness of the planet, and the sun’s distance. The inclination 
of the orbit of a satellite to the proper plane is not deter- 
mined by anything in thesystem. Hence it is only the in- 
clination of the orbit which can afford any argument for or 
against the theory. The proper planes of both satellites 
are necessarily nearly coincident with the equator of the 
planet; but it isin accordance with the theory that the 
inclinations of the orbits to their respective proper planes 
should be small. Any change in the obliquity of the equa- 
tor of Mars to the plane of his orbit must be entirely due 
to solar tides. ‘The present obliquity is about 30°, and this 
points also to an advanced stage of evolution, at least if the 
axis of the planet was primitively at all nearly perpendicu- 
lar to the ecliptic. 

We now come to the system of Jupiter. This enormous | 
Jupiter planet is still rotating in about ten hours; its | 

axis is nearly perpendicular to the ecliptic; | 

and three of its satellites revolve in seven days or less, | 
whilst the fourth has a period of 16°16. This system is | 
obviously far less advanced than our own. The inclina- | 
tions of the proper planes to Jupiter’s equator are necessa- | 
rily small, but the inclinations of the orbits to the proper | 
planes appear to be very interesting from a theoretical point 
of view. They are in the case of the first satellite 0° 0' 0", 
in the case of the second 0° 27’ 50”, in that of the third 
12’ 20’, and in that of the fourth 0° 14’ 58”. We have 
above that the orbit of a satellite is first coincident 


Other 
planetary 
sub-systems, 


Mars. 


| of the friction to which the tides are subject. 
| the whole agrees with the theory that the eccentricity 


1M considers the theory inapplicable to the case of 
gut vee Nature, 29th July, 1886, 
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with its proper plane, and that the inclination afterwards 
rises to a maximum and finally declines. If then we may 
assume, as seems reasonable, that the satellites are in stages 
of evolution corresponding to their distances from the 
planet, these inclinations accord well with the theory. The 
eccentricities of the orbits of the two inner satellites are 
insensible, those of the outer two small. This does not tell 
strongly either for or against the theory, because the his- 
tory of the eccentricity depends considerably on the nature 
Yet it on 


should be greater in the more remote satellites. It appears 
that the satellites of Jupiter always present the same face 
to the planet, just as does our moon, This was to be expected. 

The case of Saturn is not altogether so favorable to the 
theory. The extremely rapid rotation, the 
ring, and the short periodic time of the inner 
satellites point to an early stage of development; whilst 
the longer periodic time of the three outer satellites and 
the high obliquity of the equator indicate a later stage. 
Perhaps both views may be more or less correct, for succes- 
sive shedding of satellites would impart a modern appear- 
ance to the system. It has probably been previously re- 
marked that the Saturnian system bears a strong analogy 
to the solar system, Titan being analogous to Jupiter, Hy- 
perion and Iapetus to Uranus and Neptune, and the inner 
satellites to the inner planets. Thus anything which aids 
us in forming a theory of the one system will throw light 
on the other. The details of the Saturnian system seem 
to be more or less favorable to the theory. The proper 
planes of the orbits (except that of Iapetus) are nearly 
in the plane of the ring, and the inclinations of all the 
orbits thereto appear not to be large. As the result of a 
careful series of observations made at Washington in 1873, 
Prof. Asaph Hall? finds that the eccentricities of the orbits 
of Mimas, Enceladus, Tethys, Dione, and Rhea are insensi- 
ble, that of Titan is .0284, of Hyperion .1000, and that of 
Iapetus .0278. The satellite Iapetus appears always to pre- 
sent the same face to the planet. 

Concerning Uranus and Neptune there is not much to be 
said, as their systems are very little known; 
but their masses are much larger than that of Uranusand 
the earth, and their satellites revolve with a Neptune, 
short periodic time. The retrograde motion 
and high inclination of the satellites of Uranus are very 
remarkable. The theory of the inclination of the orbit 
has been based on an assumed smallness of inclination, and 
it is not very easy to see to what results investigation might 
lead if the inclination were large. It must be admitted, 
however, that the Uranian system points to the proba- 
bility of the existence of a primitive planet, with retrograde 
rotation, or at least with a very large obliquity of equator. 

It appears from this review that the other members of 
the solar system present some phenomena which are strik- 
ingly favorable to the tidal theory of evolution, and none 
which are absolutely condemnatory. We shall show in the 
following section that there are reasons why the tidal fric- 
tion arising in the planetary systems cannot have had so 
much effect as in the case of the earth and moon. That the 
indications which we have just noted were not more 
marked, but yet seemed to exist, agrees well with this 
conclusion. 


Saturn. 


2.52. Influence of Tidal Friction on the Evolution of the 
Solar System. 


According to the nebular hypothesis, the planets and the 
satellites are portions detached from contract- 
ing nebulous masses. In the following discus- Solar system 
sion that hypothesis will be accepted in its asa whole. 
main outline, and we shall examine what mod- +>. 
ifications are necessitated by the influence of tidal friction. 
It may be shown that the reaction of the tides raised in 
the sun by the planets must have had a very small influ- 
ence in changing the dimensions of the planetary orbits 
round the sun. From a consideration of numerical data 
with regard to the solar system and the planetary sub-sys- 
tems, it appears improbable that the planetary orbits have 
been sensibly enlarged by tidal friction since the origin of 
the several planets. But it is possible that some very small 
part of the eccentricities of the planetary or- 
bits is due to this cause. From arguments Planetary 
similar to those advanced with regard to the sub-systems. 
solar system as a whole, it appears unlikely | 
that the satellites of Mars, Jupiter, and Saturn originated 
very much nearer the present surfaces of the planets than 
we now observe them. But, the data being insufficient, we 
cannot feel sure that the alteration in the dimensions of 


2 See Brit. Assoc. Report, 1886, p. 543. 
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the orbits of these satellites has not been considerable. It 
remains, however, nearly certain that they cannot have 


first originated almost in contact with the present surfaces | 


of the planets, in the same way as in the preceding sketch 
(7 50) has been shown to be probable with regard to the 
moon and earth. Numerical data concerning the distribu- 


tion of moment of momentum in the several planetary | | 
| two bodies and carries us back to an initial state when the 
/moon first had a separate existence as a satellite; and the 


sub-systems exhibit so striking a difference between the 
terrestrial system and those of the other planets that we 


should from this alone have grounds for believing that the | 
The 
difference appears to lie in the genesis of the moon close to | 


modes of evolution bave been considerably different. 


the present surface of the planet, and we shall see below 


that solar tidal friction may be assigned asa reason to ex- | 


plain how it has happened that the terrestrial planet had 
contracted to nearly its present dimensions before the gene- 
sis of a satellite, but that this was not the case with the 
exterior planets. The efficiency of solar tidal friction is 
very much greater in its action on the nearer planets than 
on the further ones. The time, however, during which 
solar tidal friction has been operating on the external 
planets is probably much longer than the period of its effi- 
ciency for the interior ones, and aseries of numbers pro- 
portional to the total amount of rotation destroyed in the 
several planets would present a far less rapid decrease as 
we recede from the sun than numbers simply expressive of 
the efficiency of tidal friction at the several planets. 
Nevertheless it must be admitted that the effect produced 
by solar tidal friction on Jupiter and Saturn has not been 
nearly so great as on the interior planets. And, as already 
stated, it is very improbable that so large an amount of 
momentum should have been destroyed as to materially 
affect the orbits of the planets round the sun. 
We will now examine how the differences of distance from 
the sun would be likely to affect the histories 
Distribution Of the several planetary masses. According to 


of satellites the nebular hypothesis, a planetary nebula | 
amongstthe contracts, and rotates quicker as it contracts. | 


planets. The rapidity of the revolution causes it to be- 


come unstable, or perhaps an equatorial belt | 


gradually detaches itself; it is immaterial which of these 
two really takes place. In either case the separation of 
that part of the mass which before the change had the 
greatest angular momentum permits the central portion to 
resume a planetary shape. The contraction and the in- 
crease of rotation proceed continually until another por- 
tion is detached, and soon. There thus recur at intervals 
a series of epochs of instability or of abnormal change. 
Now tidal friction must diminish the rate of increase of 
rotation due to contraction, and therefore if tidal friction 
and contraction are at work together the epochs of insta- 
bility must recur more rarely than if. contraction alone 
acted. If the tidal retardation is sufficiently great, the 
increase of rotation due to contraction will be so far 
counteracted as never to permit an epoch of instability to 
occur. Since the rate of retardation due to solar tidal fric- 
tion decreases rapidly as we recede from the sun, these 
considerations accord with what we observe in the solar 


system. For Mercury and Venus have no satellites, and | 


there is a progressive increase in the number of satellites 
as we recede from the sun. Moreover, the number of sat- 
ellites is not directly connected with the mass of the planet, 
for Venus has nearly the same mass as the earth and has 
no satellite, and the earth has relatively by far the largest 
satellite of the whole system. 
cause of the observed distribution of satellites amongst the 
planets or not, it is remarkable that the same cause also 
affords an explanation, as we shall now show, of that dif- 
ference between the earth with the moon and the other 
planets with their satellites which has caused tidal friction 
to be the principal agent of change with the former but 
not with the latter. In the case of the con- 


Case of 3 ; 
earth and __ tracting terrestrial mass we may suppose that 
moon dif- there was for a long time nearly a balance 


ferent from between the retardation due to solar tidal fric- 
others, tion and the acceleration due to contraction, 
and that it was not until the planetary mass had contracted 
to nearly its present dimensions that an epoch of instabil- 
ity could occur. It may also be noted that if there be two 
equal planetary masses which generate satellites, but under 


very different conditions as to the degree of condensation | F 
_to accept this as the final and definite conclu- 


of the masses, the two satellites will be likely to differ in 
mass ; we cannot of course tell which of the two planets 
would generate the larger satellite. Thus, if the genesis 
of the moon was deferred until a late epoch in the history 
of the terrestrial mass, the mass of the moon relatively to 
the earth would be likely to differ from the mass of other 
satellites relatively to their planets. If the contraction of 
the planetary mass be almost completed before the genesis 
of the satellite, tidal friction, due jointly to the satellite 


Whether this be the true_ 


| 
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and to the sun, will thereafter be the great cause of change 
in the system ; and thus the hypothesis that it is the sole 
cause of change will give an approximately accurate expla- 
nation of the motion of the planet and satellite at any sub- 
sequent time. We have already seen that the theory that 
tidal friction has been the ruling power in the evolution of 
the earth and moon co-ordinates the present motions of the 


initial configuration of the two bodies is such that we are 
led to believe that the moon is a portion of the primi- 
tive earth detached by rapid rotation or other causes. 
There seems to be some reason to suppose that the earliest 
form in which the moon had a separate existence was as a 
ring or chain of meteorites; but this condition precedes 
that to which the dynamical investigation leads back, 

Let us now turn to the other planetary sub-systems. The 
satellites of the larger planets revolve with short periodic 


| times; this admits of a simple explanation, for the small- 


ness of their masses would have prevented tidal friction 


| from being a very efficient cause of change in the dimen- 


sions of their orbits, and the largeness of the planet’s 
masses would have caused them to proceed slowly in their 
evolution. If the planets be formed from chains of me- 
teorites or of nebulous matter, their rotation has arisen 
from the excess of orbital momentum of the exterior over 
that of the interior matter. As we have no means of 
knowing how broad the chain may have been in any case, 
nor how much it may have closed in on the sun in course 
of concentration, we are unable to compute the primitive 
angular momentum of a planet. A rigorous method of 
comparison of the primitive rotations of theseyeral planets 
is thus wanting. If, however, the planets were formed un- 
der similar conditions, then we should expect to find the 
exterior planets now rotating more rapidly than the inte- 
rior ones. On making allowance for the different degrees 
of concentration of the planets, this is the ease. That the 
inner satellite of Mars revolves with a period of less than 
a third of the planet’s rotation is perhaps the 

most remarkable fact in the solar system. The Satellites of 
theory of tidal friction explains this perfectly ; Mars. 


‘and this will be the ultimate fate of all satel- 


lites, because the solar tidal friction retards the planetary 
rotation without directly affecting the satellite’s orbital 
motion. Numerical comparison shows that the efficiency 
of solar tidal friction in retarding the terrestrial and mar- 
tian rotations is of about the same degree of importance, 
notwithstanding the much greater distance of the planet 
Mars. In the above discussion it will have been apparent 
that the earth and moon do actually différ from the other 


planets to such an extent as to permit tidal friction to have 


been the most important factor in their history, 
By an examination of the probable effects of solar tidal 
friction on a contracting planetary mass, we 
have been led to assign a cause for the ob- 
served distribution of satellites in the solar 
system, and this again has itself afforded an explanation 
of how it happened that the moon so originated that the 
tidal friction of the lunar tides in the earth should have 
been able to exercise so large an influence. We have en- 
deavored not only to set forth the influence which tidal 
friction may have, and probably has, had in the history of 
the system, if sufficient time be granted, but also to point 
out what effects it cannot have produced, These investi- 
gations afford no grounds for the rejection of the nebular 
hypothesis ; but, while they present evidence in favor of 
the main outlines of that theory, they introduce modifica- 
tions of considerable importance. ‘Tidal friction is a cause 
of change of which Laplace’s theory took no account; and 
although the activity of that cause may be regarded as 
mainly belonging to a later period than the events described 
in the nebular hypothesis, yet it seems that its influence 
has been of great, and in one instance of even paramount 
importance in determining the present condition of the 
planets and their satellites. Throughout the whole of this 
discussion it has been supposed that sufficient time is at 
our disposal; Sir W. Thomson and others have, however, 
adduced reasoning which goes to show that the history of 
the solar system must be comprised within a 
period considerably less than a hundred mil- Laie 
lion years.! It would perhaps be premature of time. 
sion of science. If, however, it be confirmed, we shall only 
be permitted to accept the doctrine that tidal frietion has 
effected considerable modification in the co t ( 
the moon and earth, and must reject the earlier portion 
of the history sketched above. (G. HD.) 


1 Thomson and Tait's Nat. Phil., Ae Es Nature, 27 
1887; Wolf, Théories Cosmogoniques, 1586. ‘= 
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TIDOR, or Tiporg, an island (0° 39 N. lat. and 
127° 23’ E. long.) of the East Indian, Archipelago, off 
the west coast of JILOLO (q.v.) and south of Ternate, 
is nearly circular in form, and has an area of about 58 
square miles. A volcano (5900 feet), now quiescent, 
rises in the centre and occupies nearly the whole of 
the island ; its sides are densely covered with forests. 
The principal productions are sago, rice, cocoa-nuts, 
and bananas. The capital, Tidor, on the east coast, is 
a walled town and the seat of a sultan tributary to the 
Duteh. The population is estimated at 7500.  Tidor, 


which is included in the residency of Ternate, is admin- | 


istered by a‘‘ controleur.”’ 

TIECK, Lupwia (1773-1853), the most conspicu- 
ous figure of the German romantic school of literature, 
was born at Berlin on 3lst May, 1773. His father, a 
ropemaker, was sof sarcastic, and matter-of-fact ; his 
mother, gentle and pious, with a leaning to mysticism. 
Tieck partook of both characteristics: half his work 
and half his genius seemed a skeptical commentary on 
the other half. He emancipated himself from the 
prosaic influence of his father’s house by a passionate 
study of Shakespeare. After a brilliant career at 
school he repaired in 1792 to the university at Halle, 
and, returning to Berlin in 1794, devoted himself to 
authorship, in which he had already made experiments. 
As is so commonly the case with young writers of 
genius, his first tales (Abdallah, William Lovell) par- 
took too largely of the melodramatic, and have little 
permanent value. But the romantic school of Ger- 
many, a movement comparable to the Lake school of 
England, was already in the air, and Tieck was deeply 
sensitive to its influence. He was strongly fascinated 
by two ofits aspects in particular—the reaction in 
favor of German medizeval art and the revived inter- 
est in fairy tales and folk-lore in general. Inspired by 
his friend Wackenroder, a youth of pious ardor and 
most pious simplicity, he wrote his unfortunately un- 
finished romance Sternbald’s Travels, a very gospel 
for the artist, at once the complement and the anti- 
type of Wilhelm Meister. His studies in popular lit- 
erature resulted in the entertaining adaptation of Blue 
Beard entitled Peter Lebrecht, and several kindred 
works. Fair Eckbert, his masterpiece, and the master- 
piece of all romantic fiction, came to him he said by in- 
spiration. He may well be believed: no artifice could 

have created the pervading sensation of dreamy soli- 
tude or the intense thrill of the catastrophe. The 


| happy idea of dramatizing popular legend led to the 
| production of a greatly improved Blue Beard, and 
subsequently of Puss in Boots, a satire on Kotzebue 
and IfHand, such an alliance of broad humor and 
dainty irony as we might expect to find in the lost 
' Middle Comedy of Athens. 

| It might almost have been better if Tieck had con- 
‘tinued to walk in hisown way. His was a susceptible 
nature, too sensitive for perfect independence. In 
1798 he made the acquaintance of the Schlegels, and 
was drawn into their circle. Novalis, undoubtedly 
the greatest genius of the romantic school was fora 
time a compensation to him for the death of Wacken- 
roder, whose essays on art he edited with additions of 
his own. But Novalis himself soon died, and the in- 
fluence of the Schlegel circle, with its bickerings and 
its ‘‘chopping and changing of ribs,’’ was not wholly 
salutary either in a noha or a literary point of view. 
August Schlegel inspired Tieck with a passion for the 
Spanish drama. He also spent much time ona trans- 
lation of Don 5 be certainly a masterpiece, and 
rendered Ben Jonson’s Silent Woman, having pre- 
viously adapted Volpone. One important production 
of his own nevertheless belongs to this pence the 
romantic drama of Genoveva, enthusiastically admired 
by so clear-headed and impartial a judge as Bishop 
Thirlwall. He also produced his delightful miniature 
drama of Little Red Riding Hood, and was working 
with great spirit on The Emperor Octavian when he 
was suddenly attacked by rheumatic gout, which tor- 
mented him more or less for the remainder of his life. 
Between pain and unpleasant literary disputes his ac- 
tivity was long greatly a pas The narrowness of 
his means also troubled him. He had married the 
daughter of Pastor Alberti, and, although he was an 
amiable man and nothing is alleged against his wife, 
his household does not seem to have been entirely 
comfortable. He lived alternately in Jena, Berlin, 
and Dresden, where he became very intimate with 
Steffens, and wrote his powerful but dismal tale, 7%e 
Runenberg. The Emperor Octavian was soni plates 
in 1804, with less success than had been hoped. In 
the following year Tieck repaired to Italy, nominally to 
visit the baths of Pisa ; but he made this medical in- 
junction the plea for a long stay in the country. The 
effect of Italian scenery, plastic art, and new impres- 
sions in general was to wean him from much of the 
mysticism in which he had hitherto indulged, and to 


408 


direct him to the criticism of life. The transition to 
his new manner is indicated by the additions to his | 
former tales and dramas, which, after several years 
spent in wandering and in sickness, he published in 
1812. The Elves, The Philtre, and The Goblet are | 
tales, distinguished, the last two more especially, by 
brilliant coloring and elaborate art. Fortunatus, a 
drama in two parts, added in 1816, wants the spirit of 
its predecessors, but is pervaded by a quiet sarcastic 
humor exceedingly enjoyable. Plays and stories were 
set in a framework of sesthetic conversation, and the 
entire collection was entitled Phantasus. By this pub- 
lication Tieck settled accounts with the romantic 
school, and could no more be regarded as its leader. 
Tieck’s power of original composition failed him for 
some years. He devoted himself especially to anti- | 
quarian, and dramatic studies. In pursuance of the 
latter he visited England, saw Kemble and Kean on 
the stage, and renewed acquaintance with Coleridge, 
whom he had known in ltaly, The friendship of 
Solger was highly important to him, and helped him 
to the clear definite principles of composition and 
criticism in which he had yreviously been deficient. 
The period of reflection peal Es worked itself into a 
period of productiveness, beginning with his charming 
novelette of The Pictures, translated by Thirlwall. It 
was followed by a series of similar works extending 
over nearly twenty years, very unequal in value, but 
in their best examples belonging to a very high class 
of art. heir great peculiarity is the blending of 
narrative with disquisition and comment, so thought- 
ful and ingenious that, interesting as the action com- 
monly is, the interruption is not resented. They have 
usually a strongly marked ironical element, as though 
the writer were only half in earnest, a self-criticism 
of which a great creative genius would have been in- 
capable, but which bestows unusual piquancy on pro- 
ductions of the second order. The Pictwres, already 
mentioned, is a fine instance of the masterly conduct 
of a story, and contains a very original figure, the 
shrewd, sottish, graceless old painter Hulenbéck, who, 
with talent enough to have made a name and a fortune, 
ains a precarious livelihood by forging old masters. 
he Betrothal, also translated by Thirlwall, is a severe | 
satire on hypocritical pietism. Among the best of the 
other novelettes in this style may be mentioned 7'he 
Travellers, one of the most perfect specimens of the 
author’s irony; Luck brings Brains, a fine study of 
the power of a weak character to rise to its #pportu- 
nities when elevated by a sense of responsibility; and | 
The Superfluities of Life, an anecdote delightfully told. 
The Old Book and The Scarecrow, two of the most 
fantastically imaginative, resolve themselves into lit- 
erary satire. The motive of the latter was borrowed 
by Hawthorne in his Mother Rigby’s Pipe. Of fictions 
with an historical basis, the most popular are those | 
derived from the lives of poets—A Poet's Life, of 
which Shakespeare is the hero, and A Poet's Death, 
relating the sad history of Camoens. The Revolt in 
the Cevennes is an historical romance of considerable 
compass ; but Tieck’s masterpiece in this department 
is his Witches’ Sabbath, a tale almost unparalleled in 
literature for its delineation of heart-breaking, hope- 
less misery. The Young Carpenter (1836, but com- 
menced much earlier) can hardly be assighed to any 
of these classes. It has a strong affinity to Wilhelm 
Merster, and may be compared with Sternbald, both 
for its resemblance and its contrast. Finally, in 
Vittoria Accorambona (1840) Tieck takes yet another 
new departure, indicating affinities with the modern 


French school of fiction. The novel has been trans- | cine at Marburg in 1804, but soon abandoned practice 
lated into English, but is probably best known to owing to disappointment at his failure to check his 
English readers by Mrs. Carlyle's half-earnest half. pellec 
brilliant but unsubstantial discourses of 


mocking admiration of the hero Bracciano, a Blue 
Beard on the highest principles, and her wish that 
she could have lived two hundred years before, ‘‘ to 
have been—his mistress, not his wife.’’ 

These novels were all written at Dresden, where 


| cluding revivals of some of his own 


-his countrymen. 


TIEDEMANN. 


Tieck had settled in 1819. He enjoyed especial favor 
at court, took an active part in the direction of the 
royal theatre, and gained a new description of celebrity 
by his semi-public readings trom dramatic poets in the 
court circle. According to the almost unanimous testi- 
mony of his hearers, he was the finest dramatic reader 
of his age. His daughter Dorothea, who united her 
father’s literary talent to her grandmother's mystic 
piety, was of great assistance to him, especially in the 
translation of Shakespeare which passes under his 
name. Schlegel had translated seventeen plays. Tieck 
had undertaken to translate the remainder, and it has 
been generally supposed that he kept his word. In 
fact the translation was almost entirely executed by 
Dorothea Tieck and Count Wolf Baudissin, Tieck con- 
tributing hardly anything but his advice and his name. 
The truth slips out quite innocently in the pages of 
his biographer Koépke, and is fully told by Gustay 
Freytag (Im Neuen Reich, January, 1880). During 


| his residence at Dresden he collected his eritieal writ- 


ings, produced his excellent translation of the English 
dramatists anterior to Shakespeare, and edited the 
works of Novalis, Kleist, Lenz, and other contem- 
oraries. In 1842 he accepted the invitation of 
rederick William IV. to settle in Berlin, where he 
had already been to conduct the representation of the 
Antigone with Mendelssohn’s music. He found him- 
self but little in his element in the city of his birth, 
and the dramatic representations directed by him, in- 
lays, were rarely 
successful. In 1851 his health failed entirely, and he 
withdrew altogether from the world. He died on 28th 
April, 1853. 


Though not a writer of the highest rank, Tieck is never- 
theless a most original genius, very unjustly neglected by 
The best of his compositions in the taste 
of the romantic school are absolute masterpieces; and his 
later productions, if imperfect, occupy a unique position in 
literature. He may be compared to Wieland, whom he 
decidedly surpasses, and to Ariosto, whom he would have 
more than rivalled if he had been capable of a great sus- 
tained effort. His susceptibility and self-distrust checked 
his genius, but at the same time gave it that peculiar ironic 
flavor which constitutes its special distinction. He is like 
an exquisite side dish, not sufficiently substantial for a full 
meal. The attempts to extract a moral significance from 
the stories in Phantasus seem entirely thrown away; the 
purpose of his later writings, when there is any, is always 
definite. Perhaps the soundest criticism upon him, at 
bottom, is Heine’s in his Romantic School, though written at 
a time when it was his cue to show the works of that school 
as little quarter as possible. Carlyle’s criticism is excellent, 
but only refers to the Phantasus. 

The principal contribution to Tieck’s biography is the 
delightful book of Rudolf Kopke (Leipsie, 1855), chiefly 
drawn from his oral communications and containing his 
opinions on a number of subjects. Particulars of his resi- 
dence at Dresden, more especially of his connection with 
the theatre, are given in the memoirs of Friesen (Weimar, 
1871). Tales from Phantasus have been translated in Car- 
lyle’s Specimens of German Romance, and are reprinted in his 
miscellanies. A greatly inferior version, in some places 
unscrupulously altered from Carlyle, was published in 1845 
with an elaborate preface signed by J. A. F., who does not, 
however, appear to have been the translator. Several of 
Tieck’s other works have been translated into English, but 
the only remarkable rendering is Bishop Thirlwall’s of 
The Pictures and The Betrothal. A complete chronological 
list of his writings is appended to Képke’s work. 

(R. G.) 

TIEDEMANN, Frrepricn (1781-1861), German 
anatomist and physiologist, the son of a philosopher 
and psychologist of considerable repute, was born at 
Cassel on 23d August, 1781. He graduated in medi- 


father’s last illness. Repelled on the one hand by the 
elling on 
the ‘* Naturphilosophie,”’ and attracted on the other 
hand by the practical skill and intelligence of the 
surgical anatomist ring = he returned to the 
study of natural science. e betoo 


T IENTSIN—TIERRA DEL FUEGO. 


Paris, and became an ardent follower of Cuvier. On| 
his return to Germany he maintained the claims of | 
patient and sober anatomical research against the 
prevalent speculations of the school of Oken (see 
OKEN and MorpHoLoey), whose foremost antagonist 
he was long reckoned. His manifold labors in the 
field of Cuvierian anatomy cannot be recorded here ; 
but his remarkable studies of the development of the 
human brain, as correlated with his father’s studies 
on the development of intelligence, may be mentioned. | 
He spent most of his life (from 1816) as professor of 
anatomy and physiology at Heidelberg, and died at 
Munich on 22d January, 1861. 

TIENTSIN is the largest commercial city in 
Chih-li, the metropolitan province of China. It is) 
situated in 39° 7’ N. lat, and 117° 11” E. long., at the 
junction of the Peiho and the Wan-ho, which is con- 
nected by the Grand Canal with the Yang-tsze-kiang. 
It is a prefectural city, and the residence of the viceroy 
of the province during a great portion of the year. 
The town is built on a vast alluvial plain which ex- 
tends from the mountains beyond Peking to the sea, 
and through which the Peiho runs a circuitous course, 
making the distance by water from ‘’ientsin to the 
coast about 70 miles, as against 35 miles by road. The 
soil of the surrounding country being strongly im- 

regnated with soda and nitre is not fertile, but pro- 
pao sorghum and other coarse grains. The city 
walls are well built, though not always kept in good 
order, and measure about three quarters of a mile 
each way. As in all Chinese cities, the more wealthy 
inhabitants live in the suburbs, but even their houses 
have a mean appearance, being built mainly of mud 


or dried bricks. The streets are for the most part un- 
paved, and in wet weather are little better than quag- 
mires. Some improvements have, however, been made 
in this respect of late. The city has always been a 
great commercial dep6t. _In 1885 the foreign imports 
amounted to £3,226.972 [$15,683,083.92], and the ex- 
ports to £980,852 “tether bet and 375 foreign 
vessels of 279,829 tons visited the port, tea to the 
value of about £904,496 [$4.395,850.56] being landed 
for carriage overland, va Kalgan and Kiachta, to 
Siberia. uring the winter the river is frozen, so 
that communication has to be carried on overland to 
Chin-kiang on the Yang-tsze-kiang, to which point 
also a line of telegraph (now extended to Peking) was 
opened in 1881. The principal articles of import are 
shirtings, drills, T-cloths, jeans and twills, opium, 
woollens, steel, lead, needles, Japanese sea-weed, and 
sugar; and of export, skins, beans, and peas, straw 
braid, coal, dates, wool, tobacco, and rhubarb. The 
coal exported is brought from the Kaiping colliery to 
the east of T’ientsin; its output in 1885 was 181,039 
tons, 54,976 tons more than in 1884. An experi- 
mental railway nearly two miles long has lately been 
constructed at T’ientsin. 

In 1853 T'ientsin was beseiged by an army of Taiping 
rebels, which had been detached from the main force at Nan- 
king for the capture of Peking. The defences of T’ientsin, 


| aptitude for business. 


however, saved the capital, and the rebels were forced to 
retreat. Five years later Lord Elgin, accompanied by the 
representative of France, steamed up the Peiho, after having 
forced the barriers at Taku, and took peaceable possession 
of the town. Here the treaty of 1858 was signed. Two 
years later, in consequence of the treacherous attack made 
on the English plenipotentiary the preceding year at Taku, 
the city and suburbs were occupied by an allied English 
and French force, and were held for two years. The city 
was constituted an open port. On the establishment of 
Roman Catholic orphanages some years later the pretensions 
of the priests so irritated the people that on the occurrence 
of an epidemic in the schools they attacked the French and 
Russian establishments and murdered twenty of the foreign 
inmates, besides numbers of their native followers. The 
Chinese Government at once suppressed the riot, and sent 
a representative to Europe to apologize for the outbreak. 


_ TIERNEY, Georae (1761-1830), an English Whig 
tician, was born at Gibraltar on 20th March, 1761, 
_ being the son of a wealthy merchant resident in Spain. 


. 
- 
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He was sent to Peterhouse, Cambridge, where he took 
the degree of LL.D. in 1784, and was called to the bar; 
but, having inherited an ample fortune, he abandoned 
law and plunged into politics. He contested Colchester 
in 1788, when both candidates received the same 
number of votes, but Tierney was declared elected. 
He was, however, defeated in 1790. He sat for South- 


| wark from 1796 to 1806, and then represented in turn 


Athlone (1806-7), Bandon ely Appleby (1812- 
18), and Knaresborough (1818-30). When Fox seceded 
from the House of Commons, Tierney became a promi- 
nent, if not the leading, opponent of Pitt’s poliey. 
It was perhaps for this reason that he was disliked by 
Fox. In 1797—such was the height of political pas- 
sion at this epoch—Wilberforce noted in his diary 
that Tierney’s conduct was “‘ truly Jacobinical ;’’ and 
in May, 1798, Pitt accused him of want of patriotism. 
As the words were not withdrawn, a duel ensued at 
Putney Heath on Sunday, 27th May, 1798; but neither 
combatant was injured. In 1803 Tierney,partly through 
gratitude for the peace which had been ratified with 
France and partly because Pitt was out of office, joined 
the ministry of Addington as treasurer of the navy, 
and was created a privy councillor; but this ill-advised 
step alienated many of his supporters among the middle 
classes, and offended most of the influential Whigs. 
On the death of Fox he joined (1806) the Grenville 
ministry as president of the board of control, with a 
seat in the cabinet, and thus brought himself once 
more into line with the Whigs. After the death of 
Ponsonby in 1817 Tierney became the recognized 
leader of the opposition in the House of Commons. 
In the neutral ministry of Canning, the place of mas- 
ter of the mint was held by him, and when Lord Gode- 
rich succeeded to the lead Tierney was admitted to the 
cabinet ; but he was already suffering from ill-health 
and took little part in its deliberations. He died sud- 
denly at Savile Row, London, on 25th January, 1830. 


Tierney was a shrewd man of the world, with a natural 
His powers of sarcasm were a cause 
of terror to his adversaries, and his presence in debate was 
much dreaded. His arguments were felicitous, and, though 
he never aimed at the highest flights of eloquence, his 
choice of language was the theme of constant admiration. 
Lord Lytton, in his poem of St. Stepben’s, alludes to 
“Tierney’s airy tread,” and praises his “lightand yet vigor- 
ous” attack, in which he inflicted, “ with a placid smile,” a 
fatal wound on his opponent. 


TIERRA DEL FUEGO, a large archipelago at the 


' southern extremity of South America, from which it 


is separated by Magellan Strait, at the narrows and 
other points scarcely a mile wide. The group lies be- 
tween 52°40’ and 55° 59’ S. lat. and 68° 307 and 74° 
35’ W. long., stretching nearly in a line with the Pata- 
gonian Andes for over 400 miles northwest and south- 
east, between Capes Pillar and Horn, and for about 
270 miles west and east from Cape Pillar to Cape 
Espiritu Santo (Catherine Point) in the north ; south- 
wards it tapers to 120 miles between Capes Horn and 
St. Diego, the latter being continued eastwards to 
Staten Island, which is not usually included in the 
group. Although on ordinary maps this region pre- 
sents to the eye a hopelessly confused aggregate of 
islands, channels, and fjord-like inlets, as if it- had 
been submerged sufficiently to convert its deep valleys 
and gorges into marine passages, bays, and bights, it 
is nevertheless clearly disposed in three main sections, 
which may be conveniently named Kast, West, and 
South Fuegia. : 
East Fuegia consists of the single island of King 
Charles’s South Land (eastern Tierra del Fuego), 
which is very much larger than all the rest ef the 
group together, being considerably over 200 miles long 
from north to south. It obviously forms a southern 
extension of the Patagonian pampas, which it greatly 
resembles in its physical constitution, climate, flora, 
and fauna. The low-lying, flat or slightly rolling 
plains are covered with a rich growth of tall herbage, 
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which is frequented by the rhea, guanaco, and other 
animals common to the adjoining mainland, and also 
peopled by a branch of the same Tehuelche (Patago- 
nian) family. In the south a long peninsula projects 
westwards to the Pacific. This western limb assumes 
a mountainous character, Mount’ Darwin (6800 feet) 


being situated about midway on its south side and! 
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Mount Sarmiento (6900 or perhaps 7000 feet), the 
culminating point of the archipelago, much nearer the 
Pacific. Although generally supposed to be voleanie, 
this peak presents such extremely precipitous, in fact, 
almost vertical flanks that John Ball considers it more 
probably ‘Sa portion of the original rock skeleton that 
formed the axis of the Andean chain during the long 
ages that preceded the great voleanic outbursts that 
have covered the framework of the western side of 
South America.’? This is altogether an alpine region 
with numerous snow-clad summits and glaciers de- 
scending down to the sea (Darwin). 

Along the south side of East Fuegia flows Beagle 
Channel, about 55° 8. lat., separating it from South 
Fuegia, which comprises the Fe of Hoste, Navarin, 
Gordon, Londonderry, Stewart, Wollaston, and numer- 
ous islets, disposed in triangular form with the base 
on Beagle Channel and the apex at the rocky headland 
of Cape Horn. At its western end Beagle Channel 
takes the name of Darwin Sound, which leads to the 
Pacific at Londonderry and Stewart Islands. North 
of these lies Brecknock Peninsula, the westernmost 
extension of East Fuegia, cutting off South Fuegia 
from Clarence Island and Desolation Land, which with 
Dawson Island and numerous rocks and islets consti- 
tute West Fuegia. Desolation Land, so named by Cook, 
who supposed it to form a continuous mass stretching 
from the western entrance of Magellan Strait to Cock- 
burn Channel, really consists of at least three, and 
possibly more islands, separated from each other by 
very narrow channels flowing between the Pacifie and 
the western branch of Magellan Strait. The name 
Desolation has been reserved for the northern member 
of the group terminating at Cape Pillar; the one 
next to it has been called Santa Tez; the other or 
others are still unnamed. When Ball passed through 
the strait, he was shown one of the narrow sounds 
‘‘which have lately been ascertained to penetrate en- 
tirely through what used to be considered a single 
island’’ (op. cit., p. 241). 

Lying almost in a line with the main Andean axis, both 
West and South Fuegia are essentially highland regions, 
conforming in their general characteristics to the inter- 
vening western extension of East Fuegia. As compared 
with the great mass of the latter, they are everywhere ex- 
tremely rugged and mountainous, having a mean elevation 
of not less than 3000 feet, a much moister climate, and 
arboreal instead of grassy vegetation. The isothermals of 
32° Fahr. for July (winter) and 50° Fahr. for January 
(summer), with a mean annual temperature of 42° Fahr., 


1 Notes of a Naturalist in South America, London, 1887, p. 245. 
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show that tolerably mild winters are followed by cool sum- 
mers, both seasons being accompanied by overcast skies, 
constant and sudden changes from fair to foul weather; 
whilst fogs, mists, rains, snows, and high winds (prevailing 
throughout the year) endanger the navigation of the intri- 
cate inland channels, and render the archipelago one of the 
dreariest regions on the globe. 

A botanical parting line seems to be constituted by the 
range of hills running back of Punta Arenas along 
the east side of Brunswick Peninsula (which, 
although attached by a narrow neck of land to 
Patagonia, belongs physically to the insular do- 
main),and terminating at Cape Froward (53° 54'S. 
lat.), the southernmost point of the American 
mainland. West and south of this line the pam- 
pas are replaced by lofty mountains clothed with 
a dense forest vegetation from the water’s edge to 
heights of 1000 and 1200 feet, above which stretches 
a zone of peaty soil with stunted alpine plants as 
far as the snow line (3000 to 3500 feet). The 
forest species are chiefly an evergreen beech (Fa- 
gus antarctica, 8.) and the winter bark ( Winteria 
aromatica), also evergreen, with tall smooth stem 
and glossy leaves like the laurel. Wild celery, 
cress, cochlearia, and other anti-scorbutic plants 
occur on both sides of Magellan Strait, and the 
beech nourishes a large yellow mushroom, which, 
with the berries of a dwarf shrub, is the only vege- 
table food of the natives. 

In West and South Fuegia the fauna is restricted 
mainly to two species of fox, a bat, rats, mice, the 
sea otter,? the penguin and other aquatic birds, and various 
cetaceans in the surrounding waters. 

To the three geographical divisions correspond three 
well-marked ethnical groups,—the Onas of East, the Yah- 
gans of South, and the Alacalufs of West Fuegia. The first 
are estimated to number 2000, the others 3000 each, making 
a total population of some 8000 for the whole archipelago. 
The Onas are Patagonians who have crossed the strait. The 
Alacalufs are also immigrants from the mainland, but 
probably they came at an earlier date, and from the west- 
ern uplands, being apparently a branch of the Auca (Arau- 
canian) race of the Patagonian and Chilian Cordilleras. 
They differ altogether in speech both from the Onas, with 
whom they come scarcely anywhere in contact, and from 
the Yahgans, who are the true aborigines of the archi- 
pelago. These last are in exclusive possession of South 
Fuegia, and also occupy the north side of Beagle Channel 
about Mount Darwin and further west. To them alone 
missionary enterprise has hitherto been extended, and the 
English station of Ushiwaya on Beagle Channel has for 
some years been the only centre of civilizing influences in 
the archipelago. As Lieutenant Bove of the Italian Ant- 
arctic expedition has made a special study of this branch,® 
they are much better known than either of the neighbor- 
ing races. If they represent an earlier Araucanian immi- 
gration than that of the Alacalufs, their extremely low 
social state, on which all observers are unanimous, may be 
regarded as the result of degradation from a higher condi- 
tion during their long sojourn in their present inhospi- 
table environment. But it seems more probable that they 
are the direct descendants of the primitive race by which 
the archipelago has been occupied from a vastly remote 
period, as is shown by the very great number of kitchen- 
middens recently discovered on the coast, Although taller 
than the Negritoes of the eastern hemisphere (4 feet 10 
inches to 5 feet 4 inches), the Yahgans present in some 
respects a more debased type, characterized by low brows, 
prominent zygomatic arches, large tumid lips, flat nose, 
loose wrinkled skin (“ pelle grinzosa e cadente,” says Bove), 
black restless eyes very wide apart, coarse black unkempt 
hair, and head and chest disproportionately large compared 
with the extremely slender and outwardly curved legs, 
conveying an impression of top-heaviness like that of the 
Akkas of equatorial Africa. Their mental qualities are on 
the same low level, as is indicated by the almost total 
absence of clothing under such inclement skies, by the brutal 
treatment of their women, who when old and useless are 
often eaten, by the lack of human affections or love of off- 
spring, who in rough weather are thrown overboard (Dr. 
Fenton), either as a peace offering to the spirits of the 
storm or to lighten the canoe, and by many repulsive 
practices connected with their food and social habits. The 
tribal organization has not yet been reached, each family 
circle living apart and combining only in small ps 
against some common enemy, but recognizing no h 

2 [The sea otter, Enhydra lutris, is not mean 


but the fur-seal, Otaria, vol. xv. p. 450.—AM. 
8 See Guido Cora's Cosmos for May, 1883. 
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chief or even any temporary leader. Yet the missionaries, 
who have reduced the language to writing (Gospel of St. 
Luke, London, 1881), assert that it contains no less than 
30,000 words, although the numerals stop at five, already a 
compound form (cu-pash-pa), and although the same word 
expresses both hand and _ finger. 
failed to distinguish between distinct terms and the endless 
grammatical intricacies in which this, like so many other 
rude forms of speech, is still involved. 

Since 1881 the eastern portion of Fuegia (with Staten 
Island) has belonged to the Argentine Republic and the 
western to Chili. The boundary line, which is purely con- 
ventional, runs from Cape Espiritu Santo due south to Beagle 
Channel. Neither power has hitherto occupied any part 
of Fuegia, except Punta Arenas (Sandy Point) on the Pata- 


some years maintaiued a convict and coaling station. 
Fuegia was discovered by Magellan in 1520, when he 


sailed through the strait named after him, and called this | 


region the “ Land of Fire,” either from now extinct vol- 
canic flames, or much more probably from the fires kindled 
by the natives along parts of his course. In 1578 Drake 


first sighted the point which in 1616 was named Cape | 
Hoorn (Anglicized Horn) by the Dutch navigators Lemaire | 


and Schouten. In 1619 the brothers Nodal tirst circum- 
navigated the archipelago, which was afterwards visited at 
intervals by Wood and Narborough (1670), Gennes and 
Froger (1696), Byron (1764), Wallis and Carteret (1767), 
Cook (1768), and Weddell (1822). But no systematic ex- 
ploration was attempted until the British Admiralty under- 
took a thorough survey of the whole group by King (1826- 
28) and Fitzroy (1831-36). The latter expedition ( Vogage 
of the * Beagle’’) was accompanied by Charles Darwin, then 
a young man. To these admirable surveys is due most of 
the present geographical terminology of the archipelago. 
Since then the work of exploration has been continued and 
nearly completed by Dumont d’Urville (1837), Charles 
Wilkes (1839), Parker Snow (1855), Bove (1883), and various 
English, American, and Roman Catholic missionaries. 


Bibliography.— De Brosses, Histoire des Navigations aux Terres 
Australes, Paris, 1756; J. Burney, History of Voyages and Discoveries 
in the Suuth Sea, London, 1803-17; J. Weddell, A Voyage towards the 
South Pole and to Tierra del Fuego, London, 1825; Charles Darwin, 
Journal of Researches, ete., during the Voyage of the *‘ Beagle” round 
the World, London, 1845; W. Parker Snow, A Two Years’ Cruise off 
Tierra del Fuego, London, 1857; G. Marguin, ‘‘La Terre de Feu,’ 
in Bull. de la Soc. de Géogr., November, 1875; J. G. Kohl, Gesch. d. 
Entdeckungsreisen, ete., zur Magellan's Strasse, Berlin, 1877,; ‘‘ La 
Terre de Feu et ses Habitants,” in Journal des Missions Bvangé- 
liques, August, 1876; D. Lovisato, Appunti Etnografici con Accenni 
Geologici sulla Terra del Fuoco, Turin, 1884; John Ball, Notes of a 
Naturalist in South America, London, 1887; R. W. Coppinger, Cruise 

the * Alert,’ London, 4th ed., 1885; G. Sergi, Antropologia Fisica 

Fuegia, Rome, 1887; Ramon Lista, ‘‘ East Fuegia,” in Peter- 
mann’s Mitteilungen, May, 1887; and the works already men- 
tioned. (A. H. K.) 


TIFFIN, a city of the United States, in Seneca 
county (of which it is the county seat), Ohio, stands 
upon the Sandusky river, in 41° 7’ N, lat., 83° 117 W. 
long., 42 miles southeast of Toledo. The city is situ- 
ated in the midst of an agricultural region, for which 
it serves as a shipping and supply point, and has three 
railroads, —the Baltimore and Ohio, the Indiana, 
Bloomington, and Western, and the Northwestern 
Ohio. It is the seat of Heidelberg College, one of 
the minor educational institutions of the State.  Tif- 
fin had in 1880 a population of 7879, an increase of 
2231 over that in 1870. 

TIFLIS, capital of the province of the same name 
and of Russian Caucasia, is picturesquely situated 


(44° 48” E. long., 41° 42’ N. lat.) at the foot of high | 
ee 


mountains, on both banks of the river Kuir, some 500 
feet above the level of the Black Sea. The heat in 
summer is excessive, owing to the confined position ; 


but the surrounding hills (1350 to 2400 feet) shelter’ 


the town effectively from the cold winds of a generally 
severe winter. A large square, the cathedral, one or 
more handsome streets, gardens, bridges, many fine or 
neat buildings—among them the grand-ducal palace, 


the o house, and the museum—Kuropean shops 
the fal or cirele, hotels, and public offices are evi- 


dence that Western civilization has not only penetrated 


but has long prevailed in this geographically remote 


town. Of its 54 churches 26 are Armenian, 2 Lutheran, 
and 1 Catholic. The (Sion) cathedral traces back its 
origin to the 5th century; but in the interval it has 


But they have obviously | 


/ makers. 
gonian side of Magellan Strait, where the Chilians have for | 
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the 14th and 15th centuries, the Armenian cathedral 
of Vank from 1480, and the Catholic church from the 
I4th century, ‘Tiflis has two gymnasia and pro-gym- 
nasia for boys and two for girls, and a number of other 
schools ; several scientific societies, of which the Cau- 
casian branch of the geographical society is well known; 
an astronomical and physical observatory ; and a pub- 
lic library. The manufactures of the place are limited 
to a few cotton and silk factories, tanneries, soap-works, 
and brick-works. But the petty trades are largely 
developed ; and the artisans of Tiflis (about 8000) are 
renowned as silversmiths, gunsmiths, and sword- 
Since 1883 Tiflis has been in railway connee- 
tion with Poti and Batum on the Black Sea and with 
Baku on the Caspian; but the line from Russia to 
Vladikavkaz has not yet crossed the main chain of the 
Caucasus. ‘The trade is of great importance, as ‘Tiflis 


_is the chief centre for the import of raw silk and silken 


goods, raw cotton, carpets, and dried fruits from Per- 
sia, as well as from trans-Caucasia, while a variety of 
manufactured wares are imported from Russia. The 
foreign trade of trans-Caucasia with Asia, mostly car- 
ried on from Tiflis, in 1884 reached the value of 
£1,729,800 [$8,406,828] for exports, and £857,070 
|$4,165, 360.20] for imports. In 1883 the population 
numbered 104,024 as against 71,051 in summer 1865 
and 60,085 in winter, exclusive of a garrison of 6800. 
Kthnologically the numbers are—Armenians 31,180; 


| Georgians 14,787, and Russians 12,142, with an ad- 


mixture of about 1200 Germans, 7150 Persians (in 
summer), 1500 Tatars, and some Jews and Greeks. 


Many chroniclers and travellers have written about Tiflis. 
Perhaps one of the fullest accounts is contained in Brosset’s 
edition of the Description Géographique de la Géorgie (St. 
Petersburg, 1842), by the illegitimate son of Wakhtang VL., 
king of Karthli, who became a pensioner of Peter the Great. 
English travellers since 1849 deseribe Tiflis in its main 
features much in the same terms, Lady Sheil, writing in 
1849, calls it “most thriving, active, and bustling.’ Ed- 
ward Eastwick (1860), estimating its population at 40,000 
and the height of the mountains overhanging it at 3000 
feet, represents the plain in which the city is situated to be 
so barren that “even the Kar ... imparts to it but a lim- 
ited fertility.” Mounsey (1866) speaks in warm terms of its 
social charms and the great hospitality of its inhabitants, 
and notes it as the seat of government for the “ Caucasian 
provinces of Russia, headquarters of an army of 150,000 
men, and the residence of the governor-general.” In the 
old division of Tiflis three distinct towns were ineluded,— 
Tiflis, Kal‘a (the fort), and Isni; subsequently Tiflis seems 
to have become known as Saiyidébad, Kal‘a as Tiflis, and 
Isnias Aulabar. Kal‘a and Isni possessed citadels; that of 
the former contained the church of St. Nicholas and a royal 
palace, that of the latter the church of the Holy Virgin 
and the residence of the archimandrite. The town is now 
divided into quarters: the Russian (the finest of all), the 
German, the Armenian, and that in which are congregated 
Jews, Mohammedans, and the mass of Orientals. Tiflis can 
lay claim to a very considerable antiquity. In 455 the 
chieftain of Georgia, Wakhtang, transferred his capital 
from Mhtset to the warm springs of Tpilisi, where he 
erected several churches and a fort. In 570 the Persians 
took the place and made it the residence of their rulers, but 
retained it only for ten years. Tiflis underwent successive 
plunderings and devastations at the hands of the Greeks 
in 626, of one of the commanders of Omar in 731, of the 
Khazars in 828, and of the Saracens in 851. The Georgians, 
however, always managed to return to it and to keep it in 
their permanent possession. In the course of the succeed- 
ing centuries Tiflis fell repeatedly into Persian hands; and 
it was plundered by Timur about the end of the 14th cen- 
tury. Afterwards the Turks seized it several times, and 
towards the end of the 17th century the Lesghians made 
attacks upon it. In 1795, when the shah of Persia plun- 
dered Tiflis, Russia sent troops to its protection, and the 
Russian occupation became permanent in 1799. 


TIGER. Although this name is often applied by 
settlers and sportsmen to several of the larger Felide, 
as the leopard of Africa and the jaguar of America, it 
should properly be restricted to the well-known striped 
species of Asia, Fvlis tigris of Linnzeus, an animal 
which is only rivalled by the lion in size, strength, and 


much and often. Other churches date from | ferocity among the cat-like beasts of prey. It is a 
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true cat on a large scale, and possesses all the essential 
characters of the genus as defined in the article 
MAmMALIA (vol. xy. p. 440 sg.). It belongs to the 
section in which the pupil of the eye contracts under 
the stimulus of light into a round spot and not a ver- 
tical slit, and in which the hyoid bone is connected 
loosely with the skull by a long ligament, instead of by 
a continuous chainof bones. In these points it agrees 
with the lion and the leopard and differs from the 
common eat. Almost everything that is said in the 
article LIon (vol. xiv. pp. 685-688) of the structure 
of the skeleton, teeth, and claws of that animal will 
apply equally well to the tiger, the difference between 
the two lying mainly in the skin and its coverings. 
There are, however, slight distinetions in the propor- 
tionate size of the lower teeth, the general form of the 
cranium, and the relative length of the nasal bones 
and ascending processes of the maxillaries by which 
the skull of the lion and tiger can be easily discrimi- 
nated by the practiced observer. 

Although examples of both species present con- 
siderable variations in size, and reliance cannot always 
be placed upon alleged dimensions, especially, when 


Tiger (Felis tigris, Linn.). 


taken from skins stripped from the body, it seems 


well ascertained that the length of the largest-sized | has eaten it, when it will proceed in search of a further 


Bengal tiger may exceed that of any lion. Larger 
specimens are certainly recorded, but 10 feet from the 
tip of the nose to the end of the tail is, according to 
Jerdon, an unusual length for a large male tiger. The 
female is somewhat smaller and has a lighter and 
narrower head. The tiger has no mane, but in old 
males the hair of the cheeks is rather long and spread- 
ing. The ground color of the upper and outer parts 
of the head, body, limbs, and tail is a bright rufous 
fawn, and these parts are beautifully marked with 
transverse stripes of a dark, almost black color. The 
markings vary much in different individuals, and even 
on the two sides of the same individual. The under 
parts of the body, the inside of the limbs, the cheeks, 
and a large spot over each eye are nearly white. 
The tigers which inhabit hotter regions, as Bengal 
and the south Asiatie islands, have shorter and 
smoother hair, and are more richly colored and dis- 
tinctly striped than those of northern China and 
Siberia, in which the fur is longer, softer, and lighter 
colored. 

The tiger is exclusively Asiatic, but has a very wide 
range in that continent, having been found in almost 
all suitable localities south of a line drawn from the 
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river Euphrates, passing along the southern shores 
of the Caspian and Sea of Aral by Lake Baikal to 
the Sea of Okhotsk. Its most northern range is the 
territory of the Amur, its most southern the islands 
of Sumatra, Java, and Bali. Westward it reaches to 
Turkish Georgia and eastward to the island of Sag- 
halin. It is absent, however, from the great elevated 
jlateau of Central Asia, nor does it inhabit Ceylon, 
3orneo, or the other islands of the Indo-Malayan 
Archipelago, except those named. 

The principal food of the tiger in India is cattle, 
deer, wild hog, and pea-fowl, and occasionally human 
beings. The regular ‘‘ man-eater’’ is generally an old 
tiger whose vigor is passed, and whose teeth are worn 
and defective ; it takes up its abode in the neighborhood 
of a village, the population of which it finds an easier 
rey than the larger or wilder animals named above. 
Though chiefly affecting grassy plains or swamps, it 
is also found in forests, and seems to be fond of 
haunting the neighborhood of old ruins. As a rule, 
tigers do not climb trees; but when pressed by fear, 
as during an inundation, they have ohne known to 


do so. ‘They take to the water readily and are good 
swimmers. The tigers of the Sundarbans (Ganges 
delta) continually swim from one island to the 


other to change their hunting-grounds for deer. The 
following extract from Sir J. Fayrer’s Royal Tiger 
of Bengal (1875) may complete this notice of the 
tiger’s habits. 


“The tigress gives birth to from two to five, even six cubs; 
but three is a frequent number. She is a most affectionate 
and attached mother, and generally guards and trains her 
young with the most watchful solicitude. They remain with 
her until nearly full-grown, or about the second year, when 
they are able to kill for themselves and begin life on their 
own account. Whilst they remain with her she is peculiarly 


' vicious and aggressive, defending them with the greatest 


courage and energy, and when robbed of them is terrible in 
her rage; but she has been known to desert them when 
pressed, and even to eat them when starved. As soon as 
they begin to require other food than her milk, she kills for 
them, teaching them to do so for themselves by practicing 
on small animals, such as deer and young calves or pigs. 
At these times she is wanton and extravagant in hercruelty, 
killing apparently for the gratification of her ferocious and 
bloodthirsty nature, and perhaps to excite and instruct the 
young ones, and it is not until they are thoroughly capable 
of killing their own food that she separates from them. The 


' young tigers are far more destructive than the old. They 


will kill three or four cows at a time, whilst the older and 
more experienced rarely kill more than one, and this at 
intervals of from three or four days toa week, For this 
purpose the tiger will leave its retreat in the dense jungle, 


proceed to the neighborhood of a village or gowrie, where 


cattle feed, and during the night will steal on and strike 


‘down a bullock, drag it into a secluded place, and then re- 


main near the ‘ murrie,’ or ‘kill,’ for several days, until it 


supply, and, having found good hunting ground in the 
vicinity of a village or gowrie, continue its ravages, destroy- 
ing one or two cows or buffaloes a week. It is very fond 
of the ordinary domestic cattle, which in the plains of India 
are generally weak, half-starved, under-sized creatures. 
One of these is easily struck down and carried or dragged 
off. The smaller buffaloes are also easily disposed of ; but 
the buffalo bulls, and especially the wild ones, are formid- 
able antagonists, and have often been known to beat the 
tiger off, and even to wound him seriously.” (W. H. F.) 


TIGER CAT. See OcEror. 

TIGRANES, or Drkran, a name borne by several 
kings of ancient Armenia. According to the legend 
of the Armenians, the first of these kings was the 
Tigranes who in Xenophon’s romance appears as the 
schoolfellow of Cyrus, and to him they aseribe 
the foundation of Tigranocerta (Dikranagerd) on 
the Tigris. But in reality, as classical writers relate 
this city was built by the first historical Tigranes of 


Armenia, variously known as TIGRANES and 
TiaraNnes I., for whose history see vol. 
xviii. p. 606 sg. His son Tigranes is known by his 


rebellion against his father (PERSIA, wt 
Tiaranes IIT. (II.), grandson of Tigranes IL. wrt 
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had a short reign, which he owed to a revolution at| steamers up to Baghdad, and for vessels of lighter 


home and the favor of Augustus. 
throne in 20 B.6., having previously been an exile at 
Rome. Tigranes LV. (IIT. ) was seated on the throne 
by the Parthians (PErsIA, p. 611). For Tigranes V. 
(c. 60 A.D.), a etal er ihn on his mother’s side 


of Herod the Great, see Prrsta, vol. xviii. p. 613. |) 


He came to the draught to 20 miles below Mosul, but thence to Diar- 


bekr only for rafts. ‘‘ But owing to the rapidity of 
the current the traffic is all down stream, carried on 
mainly by a primitive style of craft, which is broken 
up at Baghdad and transported by camels back to 
bial: The journey between these points occupies 


TIGRIS," the shorter of the two large rivers rising | three or four days during the floods and from twelve 


in the highlands of Armenia and Kurdjstan, and (when 


English 


Miles 


Map showing the tributaries of the Tigris. 


turned southward) running each its own independent 
course to the Persian Gulf: 
Tigris rises from two principal sources, of which the 
western and more distant—in 38° 10” N. lat. and about 


39° 20’ BE. long.—is a little south of Lake Giuljek, in | 


a peninsula formed by the Euphrates, and some 2 or 
3 miles only from the channel of that river. The 
names and sources of the different streams forming 
the Western Tigris—or that part of the upper river 
which runs, roughly speaking, from Diarbekr to the 


junction with the Eastern Tigris, about 50 miles north- 
northwest from Jezfra [bn Omar—are given by Consul | 


Taylor as the Arganeh M‘adan and the Dibeneh Su, 
uniting at Ammaneh castle; the Ambar Su, rising at 
Heyni; the Batman Su, formed by the Kulp, the 

ushan, and the Sarum, rising north and northwest 
of Nerjiki; and the Khuzu or Huzu and the Arzen- 
Redhwan or Yezid Khaneh Su. Of the Eastern Tigris 


the chief tributaries are the Bohtan Su and its feeder 


the Bitlis (which receives the Keyzer or Shirwan), the 
Mix, the Shattak, the Chamkari, and the Sarhal Su. 
Of these the most northerly points may be found on 
the Kulp or Dibeneh Su about 38° 40’ N, lat. and the 
most easterly on the Shattak in 42° 507 E. long. 
After the junction of the eastern and western 
branches (see the accompanying map) the river pur- 
sues a winding course, generally southeast, for about 
800 miles, via Mosul and Baghdad, to the point of 
union with the Euphrates at Kurna, whence it be- 


comes known as the Shattu ‘l-Arab, and falls into the | 
Between Mosul and 


a nag} the Tigris receives from its left the Great. 
an 


sea some 70 miles farther down. 


the Little Zab and other tributaries from the Kur- 
dish Mountains. } 
it is joined by the Diydla, also from the left, while on 
the right canals and watercourses connect it more or 
less directly with the Euphrates, which in the vicinity 
of Baghdad it approaches to within 30 or 35 miles. 
The Tigris is navigable for light freight-bearing 


a 


1The is the Hiddekel of the Bible, the Diklat or Idiklat of 
e cunei mcnneents. The old Persian Lote a Hatin! es 
whence seems connected etymologic: 

ymames: ‘The modern Arabic name is Djla (Aramaic 


Like the Euphrates, the | 


Below the confluence of the latter /eountry seat near Yonkers, N. Y. Of the vast estate which he 


( 


to fourteen at other times.”’ 

TILBURG, or TirBora, a town of Hol- 
land, in the province of North Brabant, 13 
miles to the east-southeast of Breda, contains 
numerous and extensive woollen factories, 
employing from 5000 to 6000 persons, and 
also some ealico-printing establishments. It 
has the usual public buildings, including four 
Roman Catholic churches, a Reformed church, 
and a synagogue, but none of architectiral or 
historical interest. The population in 1879 
was 28,390 and in 1887 32,016. 

TILDEN, Samuet Jones (1814-1886),? 
American statesman, was born at New Leba- 
non, New York, on the 9th of February, 1814. 
He studied at Yale and at the University of 
New York, but ill-health prevented him from 
finishing his course. He studied law and rose 
rapidly to the first rank at the New York bar. 
From boyhood he had had a fondness for 

olitics, but had sacrificed it to the practice of 
aw. After 1860 he drifted into New York 
State politics, and became chairman of the 
Democratic State Committee in 1866. The 
Tweed ‘‘ ring’ in New York city dreaded him, 
and in 1869 attempted to remove him from 
his chairmanship. Tilden then became the soul of the 
legal attacks upon the ‘‘ring,”’ and worked for the re- 
moval of the corrupt judges who were their tools; and 
in the ‘ring trials’? he accomplished the mathematical 
feat of ascertaining and demonstrating from bank- 
books the principle on which the spoils had been di- 


2 [Governor Tilden’s ancestors came from Kent county in Eng- 
land, and first settled in Massachusetts. At eighteen he wrote an 
article for the Albany Argus in the interests of the Regency and 
the Democrats of the State, then threatened by a coalition of 
Anti-Masons and nascent Whigs, which was attributed to Martin 
Van Buren. Graduated with the class of 1837 at the University 
of New York, he soon began writing political articles for the press 
on financial and economical topies, some of which were circu- 
lated as campaign documents. In 1844, three years after his ad- 
mission to the bar, he established the Morning News, and edited 
it through the presidential campaign of that year. <A brief ex- 
perience in the Assembly of his native State was followed by 
absorption into his profession, where he became distinguished 
for rare analytical powers and “perfection of method” in 
bandling witnesses, At the outbreak of the civil war he was. 
accused of disloyalty to the Union, but he warned a friend that 
the South *‘ must not expect Northern Democrats to hold the goy- 
ernment while they were whipping it,’ and avowed that he 
would sustain President Lincoln in ease of hostilities, as he 


| would have done President Jackson. He claimed to have given 


sixteen months “to the total surrender of professional business” 
to the overthrow of the Tweed ring, and his account of the steps 
then taken he published under the title Te New York City Ring ; 
Its Origin, Maturity, and Fall (1873). These efforts secured bim the 
Democratic nomination for the governorship of his State in 
the following year, when he defeated General Dix by a large 
majority. An accurate account of his disputed election to the 
presidency, and of the Electoral Commission which gave judg- 
ment for Hayes. may be found in vol. xx. p. 907. The decision 
turned upon a single electoral vote, and the zealous Democratic 
governor of Oregon, holding that one of the Republican electors 
chosen in that State was disqualified, gave a certificate to his 
Democratic opponent Out of this conduct grew the notorious 
“ cipher-despatches” design to uphold the Oregon governor, and 


| Tilden did not eseape the suspicion of being implicated in them. 


He refused to be a candidate in the ensuing presidential contest, 
and passed the rest of his days in retirement at Greystone, his 


had accumulated he devised the greater part, over $4,000,000, to 
trustees for public uses, and they have incorporated to establish 
with this money a public library in New York city. 

In the vituperations of political life he was accused of in- 
adequate returns of his taxable income, with sharp practices. 
as a corporation counsellor, and with subtle indirections in the 
pursuit of official place; but he rarely deigned to notice the 
charges. In his retirement he was the recognized leader and 
adviser of the Democratic party, and his reforming services to 
the city and State of New York have secured him the undisputed 
reputation of an able and useful statesman, See his Writings 
and Speeches, 4 John on rs (2 vols., 1885), and a campaign li 
of him by T. P. Cook, 1876.—AmM. Ep.] 
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vided. In 1874 he was elected governor of the State | material and labor, in order to secure a more perfect 
by the Democrats. For years another ‘‘ring’’ had | fit. Fig. 2 shows the way in which they were set on 
been making money out of the State canals. This, | the roof. Great splendor of effect must have been 
too, Tilden succeeded in breaking wp. In 1876 the! gained by continuing the gleaming white of the 
National Democratic Convention nominated 
him for the presidency, the Republicans nomi- 
nating Governor Hayes of Ohio. The result 
was the disputed election of 1876-77, when 
each party secured about the same number 
of electors outside of the three Southern 
states of Florida, South Carolina, and Louisi- 
ana. The Democrats had a majority in these 
States; but the returning boards, by rejecting 
votes which they believed had been obtained 
by fraud or intimidation, gave their States to 
the Republicans. Two sets of certificates 
were therefore sent to Washington, and as no 
provision had been made in the United States 
constitution for a dispute of this kind there 
was no power authorized to decide between 
the two parties. In this emergency Tilden 
consented to the appointment of an extra-con- 
stitutional body, an ‘‘ electoral commission,”’ 
to decide disputed cases, the decisions of 
which were to hold good unless reversed by 
concurrent vote of the two houses. The com- 
mission decided all the cases in favor of the 
Republican candidates, and Tilden was de- 
feated. He continued in retirement until his | F1¢. 2.—Perspective sketch showing thegarrangement of tiles B. in Fig. 
death, which took place at Greystone, New Reaping ny B, Dowels to fix the jointiles. ’ tilting piece. a, a, flat 
York, on 4th August, 1886. 

TILES (Saxon ¢igel, connected with Lat. tegula) are | columns and walls on to the roof. All along the 
used for a great variety of architectural purposes, such | eaves each end of a row of joint-tiles was usually 
as covering roofs, floors, and walls, and are made of | covered by an antefixa, an ovel-tanee piece of mar- 
many different materials. ble with honeysuckle or some other conventional pat- 

1. Roofing Tiles..—In the most important temples |tern carved in relief.* In most cases the Greeks used 
of ancient Greece the roof was covered with tiles of | terra-cotta roofing tiles, shaped like the marble ones 
white marble, fitted together in the most perfect way | of Fig. 1, A. Others were without a flange, being 
so as to exclude the rain. In most cases, as in the | formed with a concave upper surface to prevent the 
Athenian Parthenon and the existing temple at gina, | rain getting under the joint-tiles. The lower edge of 
the tiles were large slabs of marble, with a flange the tile, whether of marble or of clay, was usually 
along each side, over which joint-tiles (dpuo/) were ac- | half-lapped and fitted into a corres onding rebate in 
curately fitted (see A in Fig. 1). In the temple of | the upper edge of the next tile (see Din Fig. 1). The 
Apollo at Bassee, though the main building was of lime- | dpz0t also were half-lapped at the joints (see E in Fig. 
stone, the roof was covered with very beautiful tiles of | 1). All these were usually fastened with bronze nails 
Parian marble, which are specially mentioned by Pau-| to the rafters of the roof. In some cases each joint- 
sanias as being one of the chief beauties of the temple. | tile had a projecting peg to fix it to the next dpydc, as 
Some of these were found by Mr Cockerell during his shown at ‘7 In the temples of imperial Rome mar- 
excavations at Basse early in the 19th century.’ In) ble roofing tiles were used like those shown at Fig. 1. 
design they resemble the other examples mentioned | These were copied from the Greeks along with most 
other architectural features. For domestic and 
other less important work clay tiles (tegule) 
were Sealnnak of the form shown in A, Fig. 
3. These are narrower at the lower edge, so 
as to fit in to the upper edge of the next tile, 
and the joints were covered with a semi-circular 
joint-tile (/mbrex). Rows of terra-cotta ante- 
fixee were set along the eaves of the roof, and 
were often moulded with very beautiful reliefs. 
In localities which supplied laminated stone, 
such as Gloucestershire and Hampshire in 
Britain, the Romans often roofed their build- 
ings with stone tiles, fastened with iron nails. 
Fig. 3, B, shows an example from a Roman yilla 
at Fifehead Neville in Dorset, England. Each 
slab had a lap of about 2 inches over the row 
of tiles below it; many large iron nails wer 

Fic, 1.—Examples of roofing tiles from Greek temples. A, B, marble found with these stone tiles. Ina few cases, in 
tiles from gina and Basse, showing two methods of working the pine the most magnificent temples of ancient Rome, 
ats, Galas tee Olona sketch showing method of}010% ain those of Capitoline Jupiter and of Venus 
F, joint-tile with pes to an . ¥ Jolene cere’) and Rome, and also the small circular temple 

of Vesta,‘ tiles of thickly gilded bronze were 
above, but are peculiar in having the joint-piece| used, which must have had the most magnificent 
worked out of the same slab of marble as the adjacent | effect. Those of the last-named building are spec 
tiles (see B in Fig. 1), at a great additional cost of both | mentioned by Pliny (//..N., xxxiv. 7) as havi 


1 In Egypt and Assyria bays fe and palaces were mostly roofed | __# Marble tiles are said to have been first made 
with stone, while inferior buildings had flat roofs covered with | Naxos about 620 B.c.; see Pausanias, y. 10, 2. by» 
beaten clay. : 4 The dome of the Pantheon was covered wit! 

2 See Cockerell, Temples of gina and Bassx, London, 1860. of bronze thickly gilt, as were also the roofs of the 
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made of Syracusan bronze,'—an alloy in great repute 
among the Romans. The bronze tiles from the tem- 


les of Jupiter Capitolinus and of Venus and Rome | 
} } } 


were taken by Pope Honorius I. (625-638) to cover 


the basilica of St. Peter, whence they were stolen by | 


the Saracens during their invasion of the Leonine city 
in 846.” 

In medieval times lead or copper® in large sheets 
was used for the chief churches and palaces of Europe ; 


Qe 


Fie, 3—A, section and elevation of the clay tiles common] 
used in ancient Rome. B, Roman stone tiles, each fixed with 
one iron nail at the top angle. C, pan-tiles used in medieval 
and modern times. 


but in more ordinary work clay tiles of very simple 
form were employed. One variety, still very common 
in Italy, is shown in C, Fig. 3. In this form of so- 
called *‘ pan-tile’’ each tile om a double curve, form- 
ing a tegula and imbrex both in one. Stone tiles were 
also very common throughout the Middle Ages. 
Another kind of roofing tile, largely used in pre- 
Norman times and for some centuries later for certain 
purposes, was made of thin pieces of split wood, gener- 
ally oak; these are called ‘‘shingles.’’ They stand 
the weather fairly well, and many old examples still 
exist, especially on the wooden towers and spires of 
East Anglia. At the present day, when slate is not 
used, tiles of burnt clay are the ordinary roofing 
material, and many complicated forms have been 
invented to exclude rain. Most of these are, 
however, costly and do not answer better than 
a plain rectangular tile about 9 by 6 inches, 
fastened with two copper or even stout zine 
nails, and well bedded on mortar mixed with 
hair. For additional security clay tiles are 
usually made with two small projections at 
the upper edge, which hook on to the bat- 
tens to which they are nailed. Broseley 
ee”) is one of the chief places in 
{ngland for the manufacture of roofing tiles 
of the better sort. The common kinds are 
made wherever good clay exists. In some 
places pan-tiles are still used and have a very 
picturesque effect ; but they are liable to_let 
in the rain, as they cannot be securely nailed 
or well bedded in mortar. In Gloucestershire, 
Yorkshire, and other counties of England, 
stone tiles are still employed, but are rapidly 
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shine like gold in the sun. They were especially used 
from the 13th to the 15th century. In style and 
method of manufacture the finest of them resemble 
the frieze shown in Fig. 5. 

2. Wall Tiles.—These have been partly described 
under Muran DEcORATION (vol. xvii. p. 42).4 In 
most Oriental countries tiles were used in the most 
magnificent way throughout the Middle Ages, espe- 
‘cially in Damascus, Cairo, Moorish Spain, and in the 


Fig. 4.—Wall tiles from Damascus, of the 16th century. 


chief towns of Persia. Fig. 4 shows a fine example 
‘from a mosque in Damascus. From the 12th to the 
16th century a special kind of lustred tile was largely 
‘employed for dadoes, friezes, and other wall surfaces, 
being frequently made in large slabs and modelled 
boldly in relief, with sentences from sacred books or 
the names and dates of reigning caliphs. The whole 
was picked out in color, usually dark or turquvise 


a 
(C25 
G 


Ces 
1S 
Me) 


2 
w 


i ‘ 


J) 
i 


Fic. 5.—Persian lustred tiles of the 18th century, forming part of a frieze. 


(South Kensington Museum). 


ving out of use, as they require very strong roof-tim- | blue, on a ground of cream-white enamel, and in the 
rs to support them, and the great extension of last firing minute ornaments in copper lustre were 


railways has made the common purple slates cheap in 
nearly every district. 

Some of the mosques and palaces of Persia are 
roofed with the most magnificent enamelled lustred 
tiles, decorated with elaborate painting, so that they 


1 Bronze tiles for small buil such as this were usually of a 
ted oval form, something like the feathers of a bird. This 
d of tiling is called pavonaceum by Pliny, H.N., xxxvi. 22. 
® Part of the bronze tiles had been stripped from the temple of 
the Vandals in 455 ; see sroceess, Bell, Van , i. 5. 
* The gilt domes of Moscow are examples of this use of copper. 


added over the whole design, giving the utmost 
splendor of effect (see Fig. 5). Great skill and taste 
‘are shown by the way in which the delicate painted 
enrichments are made to contrast with the bold decora- 
tion in relief. These lustred tiles sometimes line the 
prayer-niche in houses and mosques; in such cases 
the slabs usually have a conventional representation 
of the kaaba at Mecca, with a lamp hanging in front 


4 For the enamelled wall tiles of ancient Egypt, see POTTERY, 
vol. xix. p. 621. 


416 


of it and a border of sentences from the Koran.’ The 
mosques of Persia are specially rich in this method of 
decoration, magnificent examples existing at Natenz, 
Seljuk, Tabriz, Ispahan, ra other places.? In the 
16th and 17th centuries tiles of a coarse kind of ma- 
jolica were used for wall decoration in southern Spain ; 
some rich examples still exist in Seville. These ap- 
pear to be the work of Italian potters who had settled 
in Spain. ‘The czulejos (wall tiles) in the Alhambra 
and other buildings in Spain are among the most 
beautiful productions of Hiapapashlooniab art. In 
technique they resemble majolica; but the finest kinds, 
dating from the 14th and 15th centuries, have designs 
taken from mosaie patterns, with complicated lines of 
geometrical interlacings.* 

3. Floor Tiles. —From the 12th to the 16th century 
floor tiles in most northern countries of Europe were 
made by filling up with clay of a different color pat- 
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Fic. 6.—Majolica paving tiles from Siena, madein 1509, (South Kensing- 


ton Museum.) 


terns sunk in slabs of clay (see ENcAustic TrLEs). In 
Italy, during the latter part of the 15th and the first 
half of the 16th century, majolica tiles, rich both in 
pattern and in color, were used for pavements in many 
places. Comparatively few examples now exist; the 
majolica enamel was too soft to stand the wear of feet. 
One of the small sonth chapels in the church of 8. 
Maria del Popolo in Rome has a very fine pavement 
of these tiles, executed, probably at Forli, about 1480 
for Cardinal della Rovere (Julius IT.), whose arms— 
an oak tree—are repeated frequently among the rich 
decorations. A still more magnificent tile floor in the 
uppermost of Raphael’s Vatican loggie is mentioned 
under Ropsta (vol. xx. p. 607). The same article 
(p. 605) describes the exquisite majolica tiles which 
Luea della Robbia made as a border for the tomb of 
Bishop Federighi at Florence. Fine examples of tile 
paving of 1487 exist in the basilica of S. Petronio at 
Ratbone. and others of rather earlier date in S. Paolo 
at Parma. The chapel of St. Catherine at Siena and 


1 The South Kensington Museum, London, contains many fine 
examples, as well as of the later sorts, like those shown in Fig. 4. 

2 See Coste, Monuments de la Perse, Paris, 1867. 

8 The method of manufacture employed by Moslem races for 
tiles is the same as that used for their pottery ; see vol. xix. pp. 
638-42, also MURAL DECORATION, vol. xvii. pp. 41-42, 

4 For the decorative use of tiles, see Julien Foy, La Céramique 
des Constructions, Paris, 1883. 
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the church of §. Sebastiano at Venice have majolica 
paving of about 1510. Fig. 6 shows an example of 
about this date from the Petrucci Palace in Siena, 
now in the South Kensington Museum.® In the 
early part of the 16th century majolica tiles from 


| Spain were occasionally imported into England. At 


the southeast of the mayor's chapel at Bristol there 
exists, though much worn, a fine pavement of Spanish 
tiles dating from about 1520. Others have been found 
in London, at Newington Butts, and in other places. 
At the present time imitations of the unfortunately 
named ‘* encaustic tiles’’ are almost the only sort em- 
ployed in England and other northern countries. Very 
coarse and poorly designed majolica tiles are still 
made and used for paving in Italy and Spain. 
(J. H. M.) 

TILLEMONT, Sépastiren LE NAIN DE (1637- 
1698), ecclesiastical historian, was born at Paris on 
30th November, 1637 and received his edu- 
cation in the ‘* petites écoles’’ of the Port 
Royalists, Nicole being his principal master. 
At an early age he became an admiring stu- 
dent of Livy and Baronius and began to aceu- 
mulate those vast collections which form the 
basis of his monumental works. He con- 
tinued to carry on his studies in the seminary 
at Beauvais, where the bishop was a warm 
patron; but it was not until 1676, two or 
three years after his return to Paris, that, 
under the influence of Isaac de Saéy, he 
entered the priesthood. He took up his 
abode in a humble dwelling at Port Royal 
des Champs, where he remained till the dis- 
persion of the ‘‘solitaires’’ in 1679, after 
which event he spent the remainder of his 
life (with the exception of a visit to Arnauld 
in Holland in 1685) at Tillemont, between 
Montreuil and Vincennes. He died on 28th 
January, 1698, and was buried at Port 
Royal; in 1711 his remains were removed to 
the church of St. André des Ares, Paris. 


His great work, Mémoires pour servir a V histoire 
ecclésiastique des six premiers siécles to 513 A.D. 
(1693-1712, 16 vols., 4to), is a model of patient, 
exhaustive, and what Gibbon has called “sure- 
footed” erudition (see vol. v. p. 669). Of his 
equally learned Histoire des empereurs et des autres 
princes qui ont régné durant les six premiers siécles 
de U église (1690-1738, 4to) no more than four yol- 
umes were published. Tillemont also gave valu- 
able assistance to Hermant, Du Fossé, and other 
Port Royalists in their historical work. 

TILLOTSON, Joun (1630-1694), archbishop of 
Canterbury, was the son of a Puritan clothier in Sow- 
erby, Yorkshire, where he was born in October, 1630. 
He entered as a pensioner of Clare Hall, Cambridge, in 
1647, graduated in 1650, and was made fellow of his 
college in 1651. | Chillingworth’s Religion of Protes- 
tantism biassed his mind against Puritanism, and the 
bias was further confirmed by intercourse with Cud- 
worth and others at Cambridge. In 1656 he became 
tutor to the son of Edward Prideaux, attorney-general 
to Cromwell. In what year he took orders is un- 
known, but, according to the Life published in 1717, 
the person who ordained him was Dr. T. Sydserf, a 
Scottish bishop. ‘Tillotson was present at the Savoy 
Conference in 1661, and remained identified with the 
Presbyterians till the passing of the Act of Uniform- 
ity in 1662. Shortly afterwards he became curate of 
Cheshunt, Herts, and in June, 1663, rector of Ked- 
dington, Suffolk. For several years after his ordina- 
tion he devoted himself to an exact study of the 
Scriptures, ancient ethics, and the writings of the 
early fathers, especially Basil and Chrysostom. The 
result was seen In the general tone of his Feat and, ’ 


which was practical rather than theological, at 


5 See Vanzolini, Fabbriche di Maioliche, Pesa 
sq.; and Frati, Pavimento nella Bas Petroniana, | 


TILLY. 
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though pager by some as latitudinarian, was char-| duty; but it affected his mind so much that this was 
) 


acterized 


y the earnestness of sincere conviction and |thought to have shortened his days.”’ 


He died of 


the balanced wisdom gained by thoughtful reflection. palsy on 24th November, 1694. 


He was, moreover, a man of the world as well as a 
divine, and in his sermons he exhibited a certain 
indefinable tact which enabled him at once to win the 
ear of his audience. 
for its simplicity and clearness, and in this respect it 
mirrored his own candor and sincerity. The qualities 
above mentioned won him in his lifetime the reputa- 
tion of “‘ having brought preaching to perfection ; 
and probably it was because he was neither brilliant, 
original, nor profound that his preaching was so uni- 
versally admired. ‘‘ His sermons,’’ says 
“were so well heard and liked, and so much read, 
that all the nation proposed him as a pattern and 
studied to copy after him.’’ In 1664 he became 


Sayre at Lincoln’s Inn. The same year he married | 


Tiss French, daughter of the canon of Christ Church, 
Oxford, and niece of Oliver Cromwell ; and he also 


became Tuesday lecturer at St. Lawrence, Jewry. | 
Tillotson employed his controversial weapons with | 


some skill against ‘‘atheism’’ and ‘‘ Popery.’’ In 
1663 he published a characteristic sermon on ‘‘ The 
Wisdom of being Religious,’’ and in 1666 replied to 
Sergeant’s Sure Footing in Ci 


on the Rule of Faith. The same year he received the 


degree of D.D. In 1670 he became prebendary and | 


in 1672 dean of Canterbury. Through his wife Tillot- 
son became connected with Dr. Wilkins, the second 
husband of her mother. In 1675 he edited Wilkins’s 
Principles of Natural Religion, completing what was 
left unfinished of it, and in 1682 his Sermons, with a 
preface in which he vindicated Wilkins from certain 
misrepresentations of Wood in his History and Anti- 
— of the University of Oxford. In 1680 he 
rought out Barrow’s Treatise of the Pope's Suprem- 
acy, and in 1683 his Sermons. On 5th November, 
1678, Tillotson preached a sermon against Popery 
before the House of Commons, in which he main- 
tained that it was their duty to make provision against 
the propagation of a religion more mischievous than 
irreligion itself; but in a sermon on the Protestant 
religion in 1680 before the king he propounded the 
roposition that Catholics could enjoy their own 
aith, but not openly draw men off from the profes- 
sion of the established religion. Along with Burnet, 
Tillotson attended Lord Russell on the scaffold in 
1683, and after the publication of Lord Russell’s 
speech was appointed to appear before the privy 
council ; but his explanations were regarded as satis- 
factory, the chief suspicions in connection with the 
speech resting on Burnet. Tillotson afterwards en- 
joyed the friendship of Lady Russell, and it was 
partly through her that he obtained so much influence 
with Princess Anne, who followed his advice in regard 
to the settlement of the crown on William of Orange. 
He possessed the special confidence of William and 
Mary, and was made clerk of the closet to the king, 
27th March, 1689. It was chiefly through his advice 
that the king appointed an ecclesiastical commission 
for the reconciliation of the Dissenters, and he was 
regarded as the representative in the commission of 
the views of the king and queen. In August of this 
year he was appointed by the chapter of his cathedral 
to exercise the archiepiscopal jurisdiction of the prov- 
ince of Canterbury during the suspension of Sancroft. 
He was also about the same time named dean of St. 
Paul's. Soon afterwards he was elected to succeed 
Saneroft ; but he accepted the promotion with extreme 
reluctance, and it was deferred from time to time at 
his request till April, 1691. His attempts to reform 
certain abuses of the church, especially that of non- 
idence among the clergy, awakened against him 
nuch ill-will, and of this the Jacobites took every 
ssible advantage and pursued him to the end of his 
with insult and reproach. ‘‘This’’ Burnet says, 
uld neither provoke him, nor fright him from his 
Vou, XXITI.—1185 


Burnet, | 


hristianity by a pamphlet | 


His style is chiefly remarkable | 


For his manuscript sermons Tillotson’s widow received 
2500 guineas [$12,757,50], then an unexampled sum, and for 
many years their popularity remained unrivalled. During 
his lifetime he published Sermons on Several Occasions, 
1671, republished with a second volume added in 1678; 
Fifty Sermons and the Ruleof Faith, 1691; Four Sermons 
concerning the Divinity and Incarnation of our Blessed 
Saviour, 1693; Six Sermons on Several Occasions, 1694. His 


# | Posthumous Sermons, edited by Dr. Ralph Barker, appeared 
| in 14 vols., 1694 ; third edition, 1704. 


His Works were pub- 
lished in 1707-1710, and were frequently reprinted. In 
1752 an edition appeared in 3 vols. with Life by Thomas 
Birch, D.D., compiled from Tillotson’s original papers and 
letters. Of the many subsequent editions the best is that 
with Life by Birch, of 1820, 10 vols. Various selections 
from his sermons and works have been published sepa- 
rately. 

See in addition to Birch’s Life, Welford’s Memorials, Burnet’s 
Own Times, and Macaulay’s History of England. 

TILLY, Jowann Tserciars, Count or (1559- 
1632), a famous general, was born in February, 1559, 
at the chateau of Tilly in Brabant. It was originally 
intended that he should become a priest, and he was 
strictly educated by the Jesuits. Hie preferred, how- 
ever, the life ofa soldier, and began his military 
career in the Netherlands, under Alessandro Farnese, 
in the Spanish service. Afterwards he joined the 
imperial army, and as lieutenant-colonel under Duke 
Philip Emmanuel of Lorraine greatly distinguished 
himself in Hungary in the war against the Turks. For 
his brilliant achievements he was raised to the rank of 
field-marshal. In 1610 he was put by Maximilian 1. 
at the head of his Bavarian army ; and soon after the 
outbreak of the Thirty Years’ War he was made com- 
mander-in-chief of the troops of the Catholic League. 
In this position he displayed qualities which placed 
him among the foremost generals of the age. After 
the battle of Prague (the White Hill) in 1620 he thor- 
oughly subdued Bohemia, and in 1622 conquered the 
Palatinate,—a service for which Ferdinand II. gave 
him the title of count. In 1623 he defeated Christian 
of Brunswick at Stadtlohn in Westphalia, and in 1626 
Christian IV. of Denmark at Lutter in Brunswick. 
The consequence of the latter victory was that Tilly 
and Wallenstein were able to cross the Elbe ; but as 
Tilly was wounded before Pinneberg in Schleswig- 
Holstein, the task of finally compelling the king of 
Denmark to accept terms of peace had to be left to 
Wallenstein alone. When Wallenstein was obliged in 
1630to withdraw for a while into private life, Tilly 
added to the functions he already discharged those of 
commander of the imperial forces. From this time 
the only important success achieved by him was the 
storming of Magdeburg (May, 1631), a success ac- 
companied by frightful cruelties, for which he was at 
least in part responsible. Gustavus Adolphus had now 
come forward as the champion of Protestantism, and 
Tilly, with all his genius and tenacity, was not a 
match for the Swedish king. Four months after the 
capture of Magdeburg Tilly was defeated at Breiten- 
feld in Saxony, and was himself so severely wounded 
that he escaped from the field with difficulty. In 
March, 1632, he drove the Swedes from Bamberg and 
placed himself in an entrenched ‘ea J at Rain to pre- 
vent them from passing over the Lech. Gustavus 
Adolphus crossed the stream, and in the fight which 
ensued Tilly was mortally wounded. He died in April, 
1632, at Ingolstadt, and was buried at Alt-Oetting in 
Bavaria. 

Tilly was of medium height, reserved in manner, and 
wholly indifferent to external marks of honor, The Roman 
Church never had a more devoted servant, and he gave 
evidence of the essential simplicity of his character by de- 
clining the offer of the emperor to make him a prince and 
to grant to him the principality of Calenberg. As he was 
not married, his title and estates descended to his nephew. 


See Klopp, Tilly im dreissigq, Kriege, Stuttgart, 1861, and 


Villermont, Tilly, Tournay, 1859. 


418 


TILSIT—TIME. 


TILSIT, a commercial town of East Prussia and the | followers, Timbuktu has continued to be the prey of. 
capital of Prussian Lithuania, is situated on the left | the surrounding unruly populations—Tuaregs, Arabs 


bank of the Memel or Niemen, 52 miles southeast 
of the town of Memel and 60 northeast of Konigs- 
berg. The town is spacious, and has a number of 
handsome modern buildings, including a town-house, 
post-office, law-courts, and a large hospital. It con- 
tains three Protestant churches, a Roman Catholic 
church, and a Jewish synagogue. The manufactures 
include soap, leather, shoes, glass, and other articles, 


or Arabized Berbers, Fulahs (1800), and Toucouleurs 
(1865). Being thus at the mercy of all, it has ceased 
to rebuild its dismantled walls, being content to pay 


| tribute to each in turn and sometimes to more than 


one simultaneously, for which it indemnifies itself by 
peaceful intervals of trade whenever the land routes 
are open and the upper and lowerreaches of the Niger 


are clear of pirates. But at times even the short tract 


and there are iron-foundries and steam flour and saw | 


mills.  Tilsit carries on trade in timber, grain, hemp, 
flax, herrings, and other northern produce; but its 
trade with Russia, at one time considerable, has fallen 
off since the construction of the railway from Konigs- 
berg via Insterburgand Gumbinnen to Kovno. The 
river is navigable beyond the town. The market- 
gardening of the neighborhood deserves mention, and 
the annual horse-fair and markets are of considerable 
local importance. In 1783 the population was 8060 ; 


428, 

Tilsit, which received town-rights in 1552, grew up 
around a castle of the Teutonic order, known as the 
“ Schalauner Haus,” founded in 1288. It owes most of its 
interest to the peace signed here on 9th July, 1807, the pre- 
liminaries of which were settled by the emperors Alexander 
and Napoleon on a raft moored in the Memel. The peace 
of Tilsit, which constituted the kingdom of Westphalia 
and the duchy of Warsaw, registers the nadir of Prussia’s 
humiliation under Napoleon (see PrusstA, vol. xx. p. 15). 
The poet Max yon Schenkendorf (1784-1817) was born ati 
Tilsit. 


oF MATERIALS; also Fir, OAK, Ping, TEAK, ete. 
TIMBUKTU, or Trwpuctoo (Sourhai, Timbutu ; 
Berber, Zumbutku ; Arab, Tin-bulctu), a city of the 
Sahara, on the southern verge of the desert, in 18° 4” 
N. lat. and 1° 45’ W. long., at the northeast extremity 


ofthe Fulah state of Moassina (Massina), 9 miles. 


north of its riverine port Kabara, on the left bank of 
the Niger, at the confluence of the numerous branches 
of the Joliba (upper Niger) where it trends eastwards, 
and at the converging point of the main trade routes 
from the Gulf of Guinea and from the Mediterranean 
across the western Sahara. Timbuktu lies ona terrace 
formed by the southern scarp of the desert, about 800 
feet above sea-level, and overlooking a chain of dhayas 
or marshy hollows, fringed here and there with a few 
mimosas and palm thickets, amid the surrounding 
sandy wastes. ‘These dhayas, which are flooded every 
three or four years, converting the lowland tracts be- 
tween the terrace and the main stream into a labyrinth 
of channels and back waters, mark the bed of a navi- 
gable creek which formerly branched from the Niger 
northwards to the foot of the scarp, and which in 
1640 inundated a low-lying quarter of the @ity. Ac- 
cording to Pouyanne and Sabatier, the main stream 
followed this course before it took its present easterly 
curve to Burum, where it bends southwards to the 
coast. Here also it was probably joined at some re- 
mote period by the now dried-up Wady Messaura from 
the Tut oases south of Algeria, although the rough 
levels taken by Oscar Lenz and others make it uncer- 
tain whether the flow through this depression was 
northwards or southwards. In any case Timbuktu 
has been left, so to say, high and dry by the general 
process of desiccation going on throughout the Saharian 
region. It was founded, or more probably captured, 
by the Tuareg Berbers about the 11th century, and 
under the Mandingo kings of Mali (Mallé) was a noted 
mart for gold and salt in the 14th century, mention of 
‘*Timboutch ’’ occurring on a Catalan map dated 1373. 
Under Askia, founder of the extensive but short- 
lived Sonrhai empire (1492), it rose to great splendor 
and became with Gogo a chief centre of Mohammedan 
culture for the peoples of western Sudan. But since 
the overthrow (1591) of the Sonrhai dynasty by the 
Morocco captain, the Andalusian Jodar with his Ruma 


‘moment is equal to the right ascension of any star just 


separating it from Kabara is so beset with maranders 
that it bears the ominous name of ‘‘ Ur-immandess,”’ 
that is, ‘‘ He (God) hears not.’’ Recently, however, 
it has enjoyed a considerable interval of peace, and the 
population estimated by Barth at 11,000 in 1853, had 
risen to 20,000 in 1880 (Lenz). These form a motley 
group of Sonrhais, Tuaregs, Mandingoes, Arabs from 
Morocco, Berabish Arabs, Bambaras, Fulahs, and 
since 1850 afew Jewish traders. Apart from some 


Christian captives, the place was reached during the 
in 1880 it had increased to 21,400, and in 1885 to 22,- 


19th century by only four Kuropeans—Laing from 
Tripolitana (1826) who was murdered on his return 
journey, Caillié from the north (1828), Barth from 
central Sudan (1853). and Lenz from Morocco (1880), 
Since 1884, however, regular relations have been 
opened with the French on the upper Niger. 

From the ruins covering extensive tracts on the north 
and west sides, it is evident that Timbuktu was formerly a 
much larger place than at present. Even the great mosque, 
which must at one time have stood in the centre, iow lies 
near the outskirts, where its high but unsightly earth tower 
forms a striking landmark. The aggregate of mean hoyels 


| or mud houses of which the place consists is only relieved 
TIMBER. See Burtpina, Forests, and Srrenatu 


by a few structures of a better class, Asin former times, a 
great staple of trade is salt from Taudeni and other parts of 
the Sahara, here exchanged with gold dust for kola nuts 
from the south, Manchester goods, and some other Euro- 
pean wares, which with tea are imported from Morocco or 
penetrate from the British protected territories along the 
lower Niger. Cowries, slowly yielding to European 
moneys, are the chief currency. The local industries are 
mainly confined to some fancy and other leatherwork pre- 
pared by the Tuareg women. Thelocal administration is in 
the hands ofan hereditary kahia, a kind of mayor, descended 
from one of the Ruma families. The kahia is himself 
more or less under the control of a neighboring Tuareg 
chief and of the powerful Bakhai family, who, as “ sherifs ” 
and marabouts, are revered throughout the western Sahara. 
Timbuktu, which possesses some valuable Arabic manu- 
scripts and is still a centre of Moslem teaching, is a con- 
verging point of the chief west Sudanese and Saharan 
races—Arabs or Arabized Berbers to the west; Sonrhais in 
the immediate vicinity, and thence southeastwards along 
the Niger; Ireghenaten or “ mixed” Tuaregs southwards 
across the Niger as far as the Hombori Hills and in the 
fertile Libbako plains beyond them; Fulahs, Mandingoes, 
and Bambaras in and about the city; and Iméhag or Imé- 
sharh Tuaregs belonging to the Awellimiden confederation 
mainly to the north and east. 


TIME, MEAsurEMENT OF. Time is measured by 
successive phenomena recurring at Bh tee intervals. 
The only astronomical phenomenon which rigorously 
fulfils this condition, and the most striking one,—the 
apparent daily revolution of the celestial aphane caused 
by the rotation of the earth,—has from the remotest 
antiquity been employed as a measure of time. The 
interval between two successive returns of a fixed 
point on the sphere to the meridian is ealled the 
sidereal day; and sidereal time is reckoned the 
moment when the “‘first point of Aries’’ (the vernal 
equinox) passes the meridian, the hours being counted 
from 0 to 24. Clocks and chronometers regulated to 
sidereal time are only used by astronomers, to whom 
they are indispensable, as the sidereal time at any 


then passing the meridian, For ordinary purposes 
Blab iied is used. In the article Astronomy (vol. 
ii. pp. 674-675) it is shown that the solar d 
defined by the successive returns of the sun 
meridian, does not furnish a uniform 
time, owing to the slightly variable ve 
sun’s motion, and the inclination of its | 

a be 
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equator, so that it becomes necessary to introduce an 
imaginary mean sun moving in the equator with 
uniform velocity. The equation of time (loc. cit., pp. 
675) is the difference between apparent (or true) solar 
time and mean solar time. The latter 1s that shown 
by clocks and watches used for ordinary purposes. 
Mean time is converted into apparent time by apply- 
ing the equation of time with its proper sign, as given 
in the Nautical Almanac and other ephemerides for 
every day at noon. As the equation varies from day 
to day, it is necessary to take this into account, if the 
apparent time is required for any moment different 
from noon. The int Wet also give the sidereal 
time at mean noon, from which it is easy to find the 


sidereal time at any moment, as 24 hours of mean solar | 


time are equal to 24h 3m 56.55548 of sidereal time. 
About 21st March of each year a sidereal clock agrees 
with a mean-time clock, but it gains on the latter 3™ 
56.55 every day, so that in the course of a year it has 
ained a whole day. Fora place not on the meridian of 
ean wish the sidereal time at noon must be corrected 
by the addition or subtraction of 9.85658 for each 
hour of longitude, according as the place is west or east 
of Greenwich. 
While it has for obvious reasons become customary 


in all civilized countries to commence the ordinary or | 


civil day at midnight, astronomers count the day from 
noon, being the transit of the mean sun across the 
meridian, in strict conformity with the rule as to the 
beginning of the sidereal day. The hours of the 
astronomical day are also counted from 0 to 24. An 
international conference which met in the autumn of 
1884 at Washington, to consider the question of in- 
troducing a universal day (see below), has recom- 
mended that the astronomical day should commence 
at midnight, to make it coincide with the civil day. 
The great majority of American and Continental 
astronomers have, however, expressed themselves 
very strongly against this change; and even if it 
should be made in the British Nautical Almanac, it 
appears very doubtful whether the other great 
ephemerides will adopt it, the more so as astronomers 
have hitherto felt no inconvenience from the difference 
between the astronomical and the civil day. 
Determination of Time.—The problem of deter- 
mining the exact time at any moment is practically 
identical with that of determining the apparent. po- 
sition of any known point on the celestial sphere 
with regard to one of the fixed (imaginary) great 
circles appertaining to the observer's station, the me- 
ridian or the horizon. The point selected is either the 
sun or one of the standard stars, the places of which 
are accurately determined and given for every tenth 
day in the modern ephemerides. The time thus de- 
termined furnishes the error of the clock chronometer, 
or watch employed, and a second determination of 
- time after an interval gives a new value of the error 
and thereby the rate of the timekeeper. 
- The ancient astronomers, although they have left 
us very ample information about their dials, water or 
sand clocks (clepsydre), and similar timekeepers, are 
very reticent as to how these were controlled. Ptolemy, 
in his A/magest, states nothing whatever as to how 
the time was found when the numerous astronomical 
phenomena which he recordstook place ; but Hippar- 
_chus in the only book we possess from his hand gives 
a list of forty-four stars scattered over the sky at inter- 
vals of right ascension equal to exactly one hour, so 
that one or more of them would be on the meridian at 
the commencement of every sidereal hour. In a very 
valuable paper! Schjellerup has shown that the right 
ascensions assumed by Hipparchus agree within about 
or one minute of time with those calculated 
k to the year 140 B.c. from modern star-places and 
per motions. The accuracy which, it thus appears, 


hes sur l’Astronomie des Anciens: I. Sur le chro- 
dH »” in Copernicus: An International 


, could be attained by the ancients in their determina- 
tions of time was far beyond what they seem to 
have considered necessary, as they only record astro- 
nomical phenomenas(e.g., eclipses, occultations) as 
‘having occurred ‘‘ towards the middle of the third 
hour,’ or ‘‘ about 84 hours of the night,’’ without 
}ever giving minutes.2, The Arabians had a clearer 
| perception of the importance of knowing the accurate 
time of phenomena, and in the year 829 we find it 
stated that at the commencement of the solar eclipse 
on 30th November the altitude of the sun was 7° and 
at the end 24°, as observed at Baghdad by Ahmed ibn 
Abdallah, called Habash.* This seems to be the 
earliest determination of time by an altitude; and 
this method then came into general use among the 
Arabians, who on observing lunar eclipses never failed 
to measure the altitude of some bright star at the 
beginning and end of the eclipse. In Europe this 
method was adopted by Purbach and Regiomontanus, 
apparently for the first time in 1457. Bernhard 
Walther, a pupil of the latter, seems to have been the 
first to use for scientific purposes clocks driven by 
weights: he states that on 16th January, 1484, he ob- 
served the rising of the planet Mereury and imme- 
diately attached the weight to a clock having an hour- 
wheel with fifty-six teeth; at sunrise one hour and 
thirty-five teeth had passed, so that the interval was 
an hour and thirty-seven minutes. For nearly two 
hundred years, until the application of the pendulum 
to clocks became general, astronomers could place little 
or no reliance on their clocks, and consequently it was 
always necessary to fix the moment of an observation 
by a simultaneous time determination. For this pur- 
pose Tycho Brahe employed altitudes observed with 
quadrants ; but he remarks that they are not always 
of value, for if the star is taken too near the meridian 
the altitude varies too slowly, and if too near the 
horizon the refraction (which at that time was very 
imperfectly known) introduces an element of uncer- 
tainty. He therefore preferred azimuths, or with the 
large ‘‘ armillary spheres’’ which played so important 
a part among his instruments he measured hour-angles 
or distances from the meridian along the equator.‘ 
Transits of stars across the meridian were also observed 
with the meridian quadrant, an instrument which is 
alluded to by Ptolemy and was certainly in use at the 
Mardgha (Persia) observatory in the 13th century, but 
of which Tycho was the first to make extensive use. 
It appears, however, that he chiefly employed it for 
determining star-places, having obtained the clock 
error by the methods already described. 

In addition to these methods, that of ‘‘ equal alti- 
'tudes’’ was much in use during the 17th century. 
That equal distances east and west of the meridian 
correspond to equal altitudes had of course been known 
as long as sun-dials had been used; but, now that 
quadrants, cross-staves, and parallactic rules® were 
commonly employed for measuring altitudes more 
accurately, the idea naturally suggested itself to deter- 
mine the time of a star’s or the sun’s meridian passage 
‘by noting the moments when it reached any particular 
| altitude on both sides of the meridian. But Tycho’s 

lan of an instrument fixed in the meridian was not 
orgotten, and from the end of the 17th century, when 
Roemer invented the transit instrument, the observa- 
tion of transits across the meridian became the prin- 
cipal means of determining time at fixed observatories, 
sa the observation of altitudes, first by portable 
quadrants, afterwards iy rk sextants, and dur- 
ing the 19th century by portable alt-azimuths or 
theodolites, has been used on journeys. During the 


2 For astronomical purposes the ancients made use of mean- 
time hours—dpae ionuepwwai, hore equinoctiales--into which they 
translated all indications expressed in civil hours of varying 
lene ares xatpixai, hore temporales, Ptolemy counts the mean 

a m noon. 

? Cousin, Le livre de la grande table Hakémite, Paris, 1804, p. 100. 

4 See his Epistol# astronomice, p. 73. 

6 See NAVIGATION, vol. xvii. pp. 275 and 277. 
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last fifty years the small transit instrument, with what | declination in the interval between the observations. Call- 


is known as a “‘ broken telescope,’’ has also been much 
employed on scientific expeditions ; but great caution 
is necessary in using it, as the difficulties of getting a 
perfectly rigid mounting for the prism or mirror which 
reflects the rays from the object-glass through the axis 
to the eye-piece appear to be very great, for strange 
discrepancies in the results have often been noticed. 
The gradual development of astronomical instruments 
has been accompanied by a corresponding development 
in timekeepers. From being very untrustworthy, 
astronomical clocks are now made to great perfection 
by the application of the pendulum and by its com- 
pensation, while the invention of chronometers has 
placed a portablé and equally trustworthy timekeeper 
in the hands of travellers. 

We shall now give a sketch of the principal methods 
of determining time. 


In the spherical triangle ZPS between the zenith, the 
pole, and astar the side ZP=90° — ¢ (¢ being the latitude), 
PS=90°—64 (d being the declination), and ZS or Z=90° 
minus the observed altitude. The angle ZPS=t is the 
star’s hour-angle or, in time, the interval between the 
moment of observation and the meridian passage of the 
star. We have then 

cos Z — sin @ sin 6 
cos t= —- 
cos ¢ cos 6 


’ 


which formula can be made more convenient for the use of 
logarithms by putting Z-++ ¢-+- 6 = 2S, which gives 
cpt sin(S — ¢) sin(S — 6). 
be cos S cos(S— Z) 

According as the star was observed west or east of the 
meridian, ¢ will be positive or negative. If a be the right 
ascension of the star, the sidereal time —t- a, a as well as 
6 being taken from an ephemeris. If the sun had been ob- 
served, the hour-angle ¢t would be the apparent solar time. 
The altitude observed must be corrected for refraction, and 
in the case of the sun also for parallax, while the sun’s 
semi-diameter must be added or subtracted, according as 
the lower or upper limb was observed. The declination of 
the sun being variable, and being given in the ephemerides 
for noon of each day, allowance must be made for this by 
interpolating with an approximate value of the time. As 
the altitude changes very slowly near the meridian, this 
method is most advantageous if the star be taken near the 
prime vertical, while it is also easy to see that the greater 
the latitude the more uncertain the result. If a number 
of altitudes of the same object are observed, it is not neces- 
sary to deduce the clock error separately from each observa- 
tion, but a correction may be applied to the mean of the 
zenith distances. Supposing n observations to be taken at 
the moments 7), To, 73, ..., the mean of all being J, and 
calling the z corresponding to this Z, we have 


dZ 1 d2Z : 
a=Zta (Ti — To) 5h 2 det (Ti—T)?* ; 
dZ 1@Z 
m= Zt ae (Th — To) + 5 Gye Ta— To)? 5 


and so on, ¢ being the hour-angle answering to Zp. As 
x(7T'— Ty) =0, these equations give 
_ateatest.. 1 dZ(T%— M?+(h—%H?+.... 
a ANRTET SPAS. FLT MARES 8) FENG oh oem ©! 


n n 
—atatest... @Z E2 sin?}(T— To). 
— n dt n 


But, if in the above-mentioned triangle we designate the 
angles at Zand S by 180°— A and p, we have 


* sin zsin 4 = cos 6 sin t; 


sin z cos A = — cos ¢ sin 6 + sin @ cos 6 cos t; 
and by differentiation 
d°Z__ cos ¢ cos 6 cos A cos p 
int? oe) eee ean : 
in which A and p are determined by 
ein an C08 6 and sin p= ain cos %. 


With this corrected mean of the observed zenith distances 
the hour-angle and time are determined, and by compari- 
son with 7 the error of the timekeeper. 

The method of equal altitudes gives very simply the 
clock error equal to the right ascension minus half the sum 
of the clock times corresponding to the observed equal 
altitudes on both sides of the meridian. When the sun is 
observed, a correction has to be applied for the change of 


| pole star. 


ing this interval 2t, the correction to the apparent noon 

| given by the observations z, the change of declination in 
half the interval Ad, and the observed altitude h, we have 

sin h=sin ¢ sin(d — Ad) ++ cos ¢ cos (6 — Ad) cos (t +- x) 

| and sin h=sin ¢ sin(é-+- Ad) + cos ¢ cos (6+ Ad) cos (t— 2), 

whence, as cos x may be put —1, sin <=, and tanAd = da, 


a= — (ant — tandag 


sin ¢ tan t 
which, divided by 15, gives the required correction in 
seconds of time. Similarly an afternoon observation may 
be combined with an observation made the following 
morning to find the time of apparent midnight. 

The observation of the time when a star has a certain 
azimuth may also be used for determining the clock error, 
as the hour-angle can be found from the declination, the 
latitude, and the azimuth. As the azimuth changes most 
rapidly at the meridian, the observation is most advanta- 
geous there, besides which it is neither necessary to know 
the latitude nor the declination accurately. In the article 
GropkEsyY (vol. x. p. 149) it has been shown how the observed 
time of transit over the meridian is corrected for the devia- 


| tions of the instrument in azimuth, level, and collimation. 


This corrected time of transit, expressed in sidereal time, 
should then be equal to the right ascension of the object 
observed, and the difference is the clock error. In observa- 
tories the determination of a clock’s error (a necessary 
operation during a night’s work with a transit circle) is 
generally founded on observations of four or five “clock 
stars,” these being standard stars not near the pole, of 
which the absolute right ascensions haye been determined 
with great care, besides observation of a close cireumpolar 
star for finding the error of azimuth and determination of 
level and collimation error.! . 

Observers in the field with portable instruments often 
find it inconvenient to wait for the meridian transits of 
one of the few close circumpolar stars given in the ephem- 
erides. In that. case they have recourse to what is known 
as the method of time determination in the vertical of a 
The alt-azimuth is first directed to one of the 
standard stars near the pole, such as a or 6 Urs Minoris, 
using whichever is nearest to the meridian at the time. 
The instrument’ is set so that the star in a few minutes 
will cross the middle vertical wire in the field. The spirit- 
level is in the meantime put on the axis and the inclination 
of the latter measured. The time of the transit of the 
star is then observed, after which the instrument, remain- 
ing clamped in azimuth, is turned to a clock star and the 
transit of this over all the wires is observed. The level is 
applied again, and the mean of the two results is used in 
the reductions. In case the collimation error of the instru- 
ment is not accurately known, the instrument should be 
reversed and another observation of the same kind taken. 


The observations made in each position of the instrument 
are separately reduced with an assumed approximate value 
of the error of collimation, and two equations are thus 
derived from which the clock error and correction to the 
assumed collimation error are found. This use of the 
transit or alt-azimuth out of the meridian throws consider- 
ably more work on the computer than the meridian obser- 
vations do, and it is therefore never resorted to except 
when an observer during field operations is pressed for 
time. The formule of reduction as developed by Hansen 
in the Astronomische Nachrichten (vol. xlviii. p. 113 sq.) are 
given by Chauvenet in his Spherical and Practical 

(vol. ii. p. 216 sq., 4th ed., Philadelphia, 1873). The sub- 
ject has also been treated at great length by Déllen in two 
memoirs, Die Zeithestimmung vermittelst des tragbaren 
gangs-instrument im Verticale des Polarsterns (St. Petersburg, 
1863 and 1874, 4to). ; 


Longitude.—Hitherto we have only spoken of the 
determination of local time. But in order to compare 
observations made at different places on the Saties 
of the earth a knowledge of their difference of longi- 
tude becomes necessary, as the local time p 
portionally with the longitude, one hour correspondi 
to 15°. Longitude can be determined either geodeti- 
cally or astronomically. The first method 
the earth to be a spheroid of known dim 
Starting from a point of departure of which th 
tude has been determined, the azim 
meridian (as determined astronomically) an 
tance of some other station are measured. T 
transit circle w 


1The probable error of a clock 
from one star with the Dunsink 
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station then serves as a point of departure to a third, 
and by repeating this process the longitude and lati- 
tude of places at a considerable distance from the 
original starting-point may be found. Referring for 
this method to the articles Earru (FIGURE OF THE), 
GEODESY, and SURVEYING, we shall here only deal 
with astronomical methods of determining longitude. 

The earliest astronomer who determined longitude 
by astronomical observations seems to have been 
Hipparchus, who chose for a first meridian that of 
Rhodes, where he observed; but Ptolemy adopted a 
meridian laid through the ‘‘Insule Fortunate” as 
being the farthest known place towards the west.! 
When the voyages of discovery began the peak of 
Teneriffe was frequently used as a first meridian, until 
a scientific congress, assembled by Richelieu at Paris 
in 1630, selected the island of Ferro for this purpose. 
Although various other meridians (e.g., that of 
Uranienburg and that of San Miguel, one of the 
Azores, 29° 25’ west of Paris) continued to be used 
for a long time, that of Ferro, which received the 
authorization of Louis XIII. on 25th April, 1634, 
gradually superseded the others. In 1724 the longi- 
tude of Paris from the west coast of Ferro was found 
by Louis Feuillée, who had been sent there by the Paris 
Academy, to be 20° 1’ 45’”; but on the proposal of 
Guillaume de Lisle (1675-1726) the meridian of Ferro 
was assumed to be exactly 20° west of the Paris 
observatory. Modern maps and charts generally give 
the longitude from the observatory of either Paris or 
Greenwich according to the nationality of the con- 
structor; the Washington meridian conference of 
1884 has recommended the exclusive use of the me- 
ridian of Greenwich. On the same oceasion it was also 
recommended to introduce the use of a ‘‘ universal 
day,”’ beginning for the whole earth at Greenwich mid- 
night, without, however, interfering with the use of 
local time.? 

The simplest method for determining difference of 
longitude consists in observing at the two stations 
some celestial phenomenon which occurs at the same 
absolute moment for the whole earth. Hipparchus 
pena out how observations of lunar eclipses could 

used in this way, and for about fifteen hundred 
ears this was the only method available. When 

EGIOMONTANUS (q.v.) began to publish his ephem- 
erides towards the end of the 15th century, they fur- 
nished other means of determining the longitude. Thus 
Amerigo Vespucci observed on 23d August, 1499, 
somewhere on the coast of Venezuela, that the moon 
at 7" 30" P.M. was 1°, at midnight 54° east of Mars; 
from this he concluded that they must have been in 
conjunction at 6" 30", whereas the Nuremberg ephem- 
eris announced this to take place at midnight. This 
gave the longitude of his station as roughly equal to 

hours west of Nuremberg. The instruments and 
the lunar tables at that time being very imperfect, the 
longitudes determined were very erroneous; see NAVI- 
GATION (vol. xvii. p. 275), to which article we may 
also refer for a history of the long-discussed problem 
of finding the longitude at sea. The invention of the 
telescope early in the 17th century made it possible to 
observe eclipses of Jupiter’s satellites; but there is to 
a great extent the same drawback attached to these 
as to lunar eclipses, that it is impossible to observe 
with sufficient accuracy the moments at which they 
occur. 

Kelipses of the sun and occultations of stars by the 

_ moon were also much used for determining longitude 
before the invention of chronometers and the Gictsie 


1 This was probably first done in the first century by Marinus 


a of 
2 ect was chiefly dictated by a wish to facilitate the 
Raines telegraph and 1 wes trafic. In the United States, 
where the large extent of the country in longitude makes it im- 
le to use the time of one meridian, four standard meridians 
re a in 1883, viz., 75°, 90°, 105°, 120° west of Greenwich, 
8 ks showing “ Eastern, Central, Mountain, or Pacific 
are exe ares. seven, or eight hours slower than a 
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telegraph offered better means for fixing the longitude 
of observatories. These methods are now hardly ever 
employed except by travellers, as they are very infe- 
rior as regards accuracy. For the necessary formule 
see Chauvenet’s Spherical and Practical Astronomy, 
vol. i. pp. 518-542 and 550-557. 

We now proceed to consider the four methods for 
finding the longitudes of fixed observatories, viz., by 
(1) moon culminations, (2) rockets or other signals, (3) 
transport. of chronometers, and (4) transmission of 
time by the electric telegraph. 


1. Moon Culminations—Owing to the rapid orbital motion 
of the moon the sidereal time of its culmination is different 
for different meridians. If, therefore, the rate of the moon’s 
change of right ascension is known, it is easy from the 
observed time of culmination at two stations to deduce 
their difference of longitude. Let the right ascension of 
the moon a and its differential coefficients be computed for 
the Greenwich time 7, and let the culmination be observed 
at two places whose longitudes from Greenwich are \ and 
\’, the time of observation being 7-+-¢ and T-+-#' Green- 
wich time, or in local time 7-++t-+A=6 and T+?’ --) 
= 6'; we have then 

F 2 
6 _-9= (1! slice + s(t? eee 
and, as the difference of longitude is \’Y—\—(6’—¢)—(t'/— 2), 
we have only to determine t/—¢# from the first equation. 
This is simply done by a suitable selection of 7. Calling 
T--4(t+t')=T’, we have to put 7’/—3(t/—t) and T’- 
4 (t/—t) for T-+tand T+’. Itis then easy to see that 

; oe Ge Ghisike * 3 Pa 

6 6=(t' —t) at a4'* t) di?’ 
and, solving this equation by first neglecting the second term 
on the right side and then substituting the value of t/—t, 


e’—e_ 1 vt 
da/dt 24\ daj/dt | dt® 


In order to be as much as possible independent of instru- 
mental errors, some standard stars nearly on the parallel 
of the moon are observed at the two stations; these “ moon- 
culminating stars” are given in the ephemerides in order 
to secure that both observers take the same stars. As 
either the preceding or the following limb, not the centre, 
of the moon is observed, allowance must be made for the 
time the semi-diameter takes to pass the meridian and for 
the change of right ascension during this time. This method 
was proposed by Pigott towards the end of the 18th century, 
and has been much used; but, though it may be very ser- 
viceable on journeys and expeditions to distant places where 
the chronometric and telegraphic methods cannot be em- 
ployed, it is not accurate enough for fixed observatories. 
This is due, not only to the difficulties attending the observa- 
tion (the difference of personal error in observing the moon 
and stars, the different apparent enlargement of the moon 
by irradiation in different telescopes and under different 
atmospheric circumstances, ete.), but chiefly to the large 
coeflicient with which 6’—@ has to be multiplied in the final 
equation for ’—. Errors of four to six seconds of time 
have therefore frequently been noticed in longitudes 
obtained by this method from a limited number of ob- 
servations, the longitude of the Madras observatory was 
for many years assumed to be 55 21™ 3.77%, but subse- 
quently by a telegraphic determination this was found to 
be 4.378 too great. / : 

2. Signals.—In 1671 Picard determined the difference of 
longitude between Copenhagen and the site of Tycho Brahe’s 
observatory by watching from the latter the covering and 
uncovering of a fire lighted on the top of the observatory 
tower at Copenhagen. Powder or rocket signals have been 
in use since the middle of the 18th century; they are now- 
adays never used for this purpose, although several of the 
principal observatories of Europe were connected in this 
manner early in the 19th century.* ny 

3. Transport of Chronometers.—This means of determining 
longitude was first tried in cases where the chronometers 
could be brought the whole way by sea, but the improved 
means of communication on land led to its adoption in 1828 
between the observatories at Greenwich and Cambridge, 
and in the following years between many other observato- 
ries. A few of the more extensive expeditions undertaken 
for this object deserve to be mentioned. In 1843 more than 
sixty chronometers were sent sixteen times backwards and 
forwards between Altona and Pulkowa, and in 1844 forty 


Pigeon 9 


thus found in that term, t/—t= 


-chronometers were sent the same number of times between 


3 For instance, Greenwich and Paris in 1825 (Phil. Trans., 1826). 
The result, 6m 21.6%, is only about 0.6* too great. 
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Altona and Greenwich.! In 1844 the longitude of Valentia | 
on the southwest coast of Ireland was determined by trans- | 
porting thirty pocket chronometers via Liverpool and 
Kingstown and having an intermediate station at the latter 
place. The longitude of the United States naval observa- 
tory has been frequently determined from Greenwich. The | 
following results will give an idea of the accuracy of the | 
method.? 


Previous to 1849, 373 chronometers........ ...54 8m 12,528 


Expedition of 1849, Bond’s discussior 11.20s | 
se “« Walker's - os ae 12.068 | 
S “ Bond's second result... ....-...+ 12.268 0,208 
“ 1855, 52 chronometers, 6 trips, Bond, 13.408+-0.198 


The value now accepted from the telegraphic determina- 
tion is 54 8" 12.09". The probable errors of the results for | 
Pulkowa-Altonaand Altona-Greenwich were supposed to be | 
0.039% and +-0.042%. It is of course only natural that the un- 
certainty of the results for the trans-Atlantic longitude 
should be much greater, considering the length of time which | 
elapsed between the rating of the chronometers at the observ- 
atories of Boston (Cambridge, Massachusetts) and Liverpool. 
The difficulty of the method consists in determining the 
“travelling rate.” Each time a chronometer leaves the sta-_ 
tion A and returns to it the error is determined, and conse- | 
quently the rate for the time occupied by the journeys 
from A to B and from B to A and by the sojourn at B. 
Similarly a rate is found by each departure from and return | 
to B, and the time of rest at A and Bis also utilized for 
determining the stationary rate. In this way a series of 
rates for overlapping intervals of time are found, from which 
the travelling rates may be interpolated. It is owing to 
the uncertainty which necessarily attaches to the rate of a 
chronometer during long journeys, especially by land, 
where they are exposed to shaking and more or less violent 
motion, that it is desirable to employ a great number. It 
is scarcely necessary to mention that the temperature cor- 
rection for each chronometer must be carefully investigated, 
and the local time rigorously determined at each station 
during the entire period of the operations. 

4. Telegraphic Determination of Longitude—This was first 
suggested by the American astronomer S. C. Walker, and 
owed its development to the United States Coast Survey, 
where it was employed from about 1849. Nearly all the 
more important public observatories on the continent of | 
Europe have now been connected in this way, chiefly at | 
the instigation of the “ Europaiische Gradmessung,’’ while 
the determinations in connection with the transits of Venus 
and those carried out in recent years by the American and 
French Governments have completed the cireuit of the 
greater part of the globe. The telegraphic method com- 
pares the local time at one station with that at the other 
by means of electric signals. Ifasignal is sent from the. 
eastern station A at the local time 7, and received at the 
western station Bat the local time 7}, then, if the time 
taken by the current to pass through the wire is called a, 
the difference of longitude is 


A=T—T +; 


and similarly, if a signal is sent from B at the time 72 and 
received at A at 73, we have 
A\= 73; — Th — 2, 

from which the unknown quantity # can be eliminated. 

The operations of a telegraphic longitude determination 
can be arranged in two ways. Either the local time is 
determined at both stations and the clocks are compared 
by telegraph, or the time determinations are marked sim- 
ultaneously on the two chronographs at the two stations, so 
that further signals for clock comparison are unnecessary. 
The first method has to be used when the telegraph is only 
for a limited time each night at the disposal of the observers, 
or when the climatic conditions at the two stations are so 
different that clear weather cannot often be expected to 
oceur at both simultaneously, also when the difference of 
longitude is so considerable that too much time would be 
lost at the eastern station waiting for the arrival of the 
transit record of one star from the western station before 
observing another star. The independent time determina- 
tion also offers the advantage that the observations may be 
taken either by eye and ear or by the chronograph, and 
that the signals may be either audible beats of a relay or 
chronographie signals, the rule being to have observations 
and signals made by similar operations. The best way of 
using audible beats of a relay is to let the circuit pass 
through an auxiliary clock, which from second to second 
alternately makes and breaks the current, the making of 


* 1 Asa great many of the chronometers used in 1844 were made 
by Dent and were of superior excellence, a smaller number was 
considered sufficient. 

2 Gould, Transatlantic Longitude, p. 5, Washington, 1869, 
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the current being rendered audible by the tapping of the 
relays at both stations. If, now, the auxiliary and the 
observing clocks are regulated to a different rate, the coin- 
cidences of the beats of the relay with those of the obsery- 
ing clock can be noted with great accuracy, from which 
the difference between the two observing clocks is found. 
It has been proved by experience that the degree of accu- 


| racy with which the clock comparison can be made by one 
| coincidence is exactly equal to that of one chronograph 


signal, the probable error being in both cases about + 0.015*. 
It should, however, be mentioned that the interval betweeu 
two consecutive coincidences cannot be made less than two 
minutes, whereas the chronograph signals may be given 
every second, and, as the observations made with the chro- 
nograph are also somewhat more accurate than those made 
by eye and ear, the chronograph should be used wherever 
possible. The other method, that of simultaneous registra- 
tion at both stations of transits of the same stars, has also 
its advantages. Each transit observed at both stations fur- 
nishes a value of the difference of longitude, so that the 
final result is less dependent on the clock rate than in the 
first method, which necessitates the combination 6f a series 
of clock errors determined during the night to form a value 
of the clock error for the time when the exchange of signals 
When using this method it is advisable to select 
the stars in such a manner that only one station at a time 
is at work, so that the intensity of the current can be read- 
justed (by means of a rheostat) between every despatch 
and receipt of signals. This attention to the intensity of 
the current is necessary whatever method is employed, as 


‘the constancy of the transmission time (z in the above 


equations) chiefly depends on the constancy of the current. 
The probable error of a difference of longitude deduced 
from one star appears to be § . 


for eye and ear transits ++ 0,088, 
for chronograph transits ++ 0.07*; 


while the probable error of the final result of a carefully 
planned and well executed series of telegraphic longitude 
operations is generally between + 0.015* and + 0.0258, 

It is evident that the success of a determination of longi- 
tude depends to a very great extent on the accurate deter- 
mination of time at the two stations, and great care must 
therefore be taken to determine the instrumental errors re- 
peatedly during a night’s work. But, in addition to the 
uncertainty which enters into the results from the ordinary 
errors of observation, there is another.source of error which 
becomes of special importance in longitude work, viz., the 
so-called personal error. The discovery of the fact that all 
observers differ more or less in their estimation of the time 
when a star crosses one of the spider lines in the transit in- 


' strument was made by Bessel in 1820;* and, as he happened 


to differ fully a second of time from several other observers, 
this remarkably large error naturally caused the phenome- 
non to be carefully examined. Bessel also suggested what 
appears to be the right explanation, viz., the co-operation 
of two senses in observing transits by eye and ear, the ear 
having to count the beats of the clock while the eye com- 
pares the distance of the star from the spider line at the last 
beat before the transit with the distance at the first beat 
after it, thus estimating the fraction of second at which the 
transit took place. It can easily be conceived that one 
person may first hear and then see, while to another these 
sensations take place in the reverse order; and to this pos- 
sible source of error may be added the sensible time re- 
quired by the transmission of sensations through the nerves 
to the brain and for the latter to act upon them. As the 
chronographic method of observing dispenses with one sense 
(that of hearing) and merely requires the watching of the 
star’s motion and the pressing of an electric key at the mo- 
ment when the star is bisected by the thread, the personal 
errors should in this case be much smaller than when the 
eye and ear method is employed. And it is a fact that in 
the former method there have never occurred errors of 
between half and a whole second such as have not unfre- 
quently appeared in the latter method. 

In astronomical observations generally this personal error 


does not cause any inconvenience, so long as only -ob- 
server is employed at a time, and unless the amount of the 
error varies with the declination or the magnitude of the 


star; but when absolute time has to be determined, as in 
longitude work, the full amount of the personal 


equation 
between the two observers must be carefully ascertained 
and taken into account. And an observer’s error has often 


3 Albrecht, Bestimmung von Liingendifferenzen mit 
trischen Telegraphen, Pp Leipsic, 1869, 4to. 

4 Maskelyne had in 1795 noticed that one of his 
served transits more than half a second later than hi 


was su p= to arise from some wrong metho 
aig y the assistant, and the matter was — 
nto. 4 


TIMOLEON. 


been found to vary very considerably not only from year 
to year but even within much shorter intervals ; the use of 
a new instrument, though perhaps not differing in con- 
struction from the accustomed one, has also been known to 
affect the personal error. Fora number of years this latter 


circumstance was coupled with another which seemed per- | 


fectly incomprehensible, the personal error appearing to | 
vary with the reversal of the instrument, that is, with the 

position of the illuminating lamp east or west. But in 

1869-70 Hirsch noticed during the longitude operations in 

Switzerland that this was caused by a shifting of the re- 

flector inside the telescope, by means of which the field is 

illuminated, which produced an apparent shifting of the | 
image of the spider lines, unless the eye-piece was very ac- 
curately focused for the observer’s sight. The simplest and 
best way to find the equation between two observers is to | 
let one observe the transits of stars over half the wires in | 
the telescope, and the other observe the transits over the | 
remainder, each taking care to refocus the eye-piece for | 
himself in order to avoid the above-mentioned source of | 
error. The single transits reduced to the middle wire give | 
immediately the equation ; and, in order to eliminate errors | 
in the assumed wire-intervals, each observer uses alter- 

nately the first and the second half of the wires. Another 

method is in vogue at Greenwich, where each observer with 

the transit circle from a series of stars determines the clock 

error and reduces this to a common epoch (0h sid. time) by | 
means of a clock rate found independently of personal error. 
The differences between the clock errors thus found are 
equal to the personal equations. This method cannot, how- 
ever, be recommended, as the systematic errors in the right 
ascensions of the stars and any slight variation of the clock | 
rate would affect the personal equation ; the first method is 
therefore generally used in longitude work. It isadvisable 
to let the observers compare themselves at the beginning, 
middle, and end of the operations and, if possible, at both | 
the instruments employed. A useful check on the results 

is afforded by simultaneous experiments with one of the 

instruments contrived by C. Wolf, Kaiser, and others 

(sometimes called “ time collimators” by which the abso- 

lute personal error of an observer can be determined. 

Thongh differing much in detail, these instruments are all 

constructed on the same principle ; an artificial star (a lamp 

shining through a minute hole in a screen mounted on a 

small carriage moved by clockwork) passes in succession 

across a number of lines drawn on oiled paper, while an 

electric contact is made at the precise moment when the 

star is bisected on each line by the carriage passing a num- 

ber of adjustable contact makers. The currents thus made 

register the transits automatically on a chronograph, while 

the observer, viewing the apparatus through his telescope, 

can observe the transits in the usual manner either by eye 

and ear or by, chronograph, thus immediately finding his 

personal error. On the continent these contrivances have 

<5 niet been used to educate pupils learning to observe, 

and experience has repeatedly shown that a considerable 

personal error can be generally somewhat diminished 

through practice. 


Literature —General treatises on spherical astronomy, such as 
Briinnow’s Lehrbuch der sphiirischen Astronomie (3d ed., Berlin,1871; 
translated into English and several other languages) and Chau- 
venet's Manual, treat very fully of the numerous methods of de- 
termining time by combination of altitudes or azimuths of sey- 
eral stars. The best handbook of telegraphic longitude work is 
Albrecht’s already mentioned ; but any one engaging in practical 
work of this kind should consult the accounts of the numerous 
longitude determinations carried out during recent years, par- 
ticularly the Publicationen des kin. preussischen geoddtischen Insti- 
tuts; one ty ai Determination of Differences of Longitude by Officers 
of the Uni ‘ates Navy (Washington, 1880); Telegr. Determ. of Lon- 
gitudes in Mexico, Central America, and on the West Coast of South 
America Sd nee 1885) ; the Reports of the United States Coast 
and etic Survey ; vol. ix. of the Account of the Great Trigono- 
metrical Survey of India; and vol. iii. of Dun Echt observatory 
Publications. A discussion of all the investigations on personal 
errors up to 1875 was published by Dreyer in Proc. R. Irish Acad., 
2d series, vol. ii., 1876, pp. 484-528. (J. L. E. D.) 


of a band of mercenary soldiers, took posses- 
the acropolis and made himself practically a 
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military despot and master of the city, Timoleon, after 
an ineffectual protest, let him be struck down by his 
brother-in-law and one or two other friends who had 
joined in his remonstrance.'' By the public opinion 
of Corinth generally his conduct was approved as pa- 
triotic; but the curses of his mother and the cold 
looks of some of his kinsfolk and acquaintances drove 
him from the city into the solitude of the fields, and 
there, it would seem, for some years he pined away, 
hating life and even bent on ending it by voluntary 
starvation. He must have reached middle life when, 
in 344 B.c., envoys came from Syracuse to Corinth to 
appeal to the mother-city for relief from the intestine 
feuds and foreign mercenaries under which the Syra- 
cusans, and all the Greeks of Sicily, suffered. Car- 
thage, too, their old and bitter foe, after some years 
of quiet, was again bestirring herself and intriguing 
with the local despots. Corinth could not refuse her 
help, though her chief citizens declined the responsi- 
bility of attempting to establish a settled government 
in the factious and turbulent Syracuse. By a sort of 


| Divine inspiration, says Plutarch (7im., 3), Timoleon, 


being named by an unknown voice in the popular as- 
sembly, was chosen by a unanimous vote to undertake the 
mission. He sailed for Sicily with a few of the leading 
citizens of Corinth and asmall troop of Greek mercena- 
ries. On arriving at Rhegium he found that his move- 
ments were watched by a Carthaginian squadron, actin 
under the advice of a Syracusan, Hicetas, who ha 
made himself master of Leontina and aimed at sup- 
planting with Carthaginian aid the younger Dionysius, 
still nominally tyrant of Syracuse, but actually in pos- 
session only of the island citadel. Hicetas, while 
seeming to favor Corinthian intervention, was really 
working with Carthage on behalf of the tyrants. 
Timoleon, however, slipped away from the Carthagin- 
ian watch and landed at Tauromenium (Taormina), 
where he had a very friendly reception. At Adranum, 
an island town, to which he came by invitation from a 
arty among the citizens, he surprised Hicetas, and 
rove him back, with his troops utterly defeated, to 
Syracuse. The Sicilian Greeks now rallied round him, 
and the following year (343) saw the surrender of 
Dionysius and Timoleon master of the entire city. 
Hailed by the citizens as a heaven-sent deliverer, he 
at once began the work of restoration, bringing in a 
multitude of new settlers from the mother-city and 
from Greece generally, and establishing a popular goy- 
ernment on the basis of the laws of Diocles, which 
had been forgotten under the Dionysian régime. The 
impress of Timoleon’s reforms seems to have lasted to 
the days of Augustus. The tyrants, too, in the other 
Sicilian cities were put down, and his old enemy 
Hicetas went back to Leontini, where he lived asa 
private though powerful citizen. He made one more 
attempt to overthrow Timoleon, and induced Carthage 
to send (340-339) a great army, which landed at Lily- 
beeum (Marsala). The Syracusans could hardly be 
brought to face the invader; but with a miscellaneous 
levy of about 12,000 men, most of them mercenaries, 
Timoleon marched westwards across the island into the 
neighborhood of Selinus and won a great and decisive 
victory on the Crimisus. The Carthaginian host is 
said to have outnumbered Timoleon’s army in the 
proportion of seven to one. The general himself led 
on his infantry in person (Plut., 7%m., 27), and their 
enemy’s discomfiture was completed by a blinding 
storm of rain and hail driven straight in their faces 
(Diod., xvi. 79). This victory gave the Greeks of 
Sicily many years of peace and safety from Carthage. 
Carthage made, however, one more effort and des- 
patched some mercenaries to prolong the conflict be- 
tween Timoleon and the tyrants. But it soon ended 
(338 B.c.) in the defeat of Hicetas, who was taken 
risoner and put to death, and in a treaty which con- 
fined the dominion of Carthage in Sicily to the west 


1 (This account of the deed is Plutarch’s. There are differing 
statements by Diodorus and Corn, Nepos.—Am. ED.] 
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of the Halycus (Platani). Timoleon, having put down | 
the despots and given freedom to the Greek cities of 
Sicily, retired into private life, though he remained | 
practically supreme not only at Syracuse but through- 
out Sicily. This island, notwithstanding the many 
elements of discord which political revolution, with 
the return of exiles and the influx of new settlers, 
must have brought in, seems to have been during 
Timoleon’s lifetime tranquil and contented. There are 
some characteristic stories told of his last days. 
Although blind, he used to come in his car into the 
assembly in the theatre and give his opinion, which 
was commonly accepted by a unanimous vote. An 
officious person once insisted on his giving the ordinary 
bail in a lawsuit; but he replied that he had himself 
always been the consistent champion of law and of 
legal rights for them all. Again, when his military 
strategy was unfavorably criticised, he expressed his 
gratitude to heaven that he had won for the Syracu- 
sans the privilege of liberty of speech. He died in 
337, and was buried at the cost of the citizens of 
Syracuse, who erected a grand monument to his mem- 
ory in their market-place. 


Plutarch’s Life of Timoleon and portions of Diodorus Sicu- 
lus are our chief sources of original information. There is 
an admirable and most interesting account of his life and 
work in chap. Ixxxy. of Grote’s History of Greece. 


TIMON of ‘Athens, a noted misanthrope, lived 
during the Peloponnesian War. He is more than 
once alluded to by Aristophanes and other comedians 
of the Attic stage. Plutarch takes occasion to intro- 
duce a short account of his life in the biography of 
Mark Antony (ch. 70), and he gives his name to one 
of Lucian’s dialogues. Shakespeare probably derived 
his knowledge of Timon mainly from Plutarch; but 
the Timon of Shakespeare resembles the Timon of 
Lucian in so many points that some critics think 
Shakespeare (or whoever wrote the first sketch of the 
play) must have had access to the dialogue in ques- 


tion. 

TIMON of Phiius, the well-known sillograph and 
skeptic philosopher, flourished about 280 B.c. He 
studied philosophy under Stilpo the Megarian and 
Pyrrho of Elis, the famous skeptic. Thereafter he 
spent some time in Chalcedon, where he made a for- 
tune by teaching and lecturing. The rest of his life 
was passed chiefly at Athens, where he died at an 
advanced age. ' 


The writings of Timon, if we may trust Diogenes Laer- 
tius (ix. ch. 12), were exceedingly numerous both in prose 
and in verse: besides the =f\\o, he is asserted to have 
written epic poems, tragedies, comedies, satyric dramas, 
and other varieties. But he is best known as the author of 
the ¥/A\o or sarcastic hexameter verses written against the 
Greek philosophers, They were divided into three books; 
in the first the author spoke in his own person, while in 
the second and third Xenophanes of Colophon replied to 
inquiries addressed to him by Timon about early and late 
philosophers. From the fragments that remain (about 140 
lines or parts of lines, printed in Mullach, Frag. Phil. Grec., 
i. pp. 84-98) we see that Timon possessed some of the quali- 
ties of a great satirist together with a thorough command 
of the hexameter; but there is no trace of any loftier aim 
than to awaken derisive laughter. Philosophers are “ ex- 
eessively cunning murderers of many wise saws” (ver. 96) ; 
the only two whom he spares are Xenophanes, “ the modest 
censor of Homer’s lies” (vy. 29), and Pyrrho, against whom 
“no other mortal dare contend” (vy. 126). Besides the Sé\dor 
we have some lines preserved from the ’IvdaAyoi, a poem in 
elegiac verse, which appears to have inculcated the tenets of 
skepticism, and one or two lines or parts of lines which 
cannot be with certainty assigned to either poem. 


TIMOR, an island of the East Indian Archipelago, 
the easternmost and largest of the lesser Sundanese 
group, stretching southwest and northeast for 300 
miles between 8° 40’ and 10° 40’ 8. lat. and 123° 307 
and 127° E. long. It has a mean breadth of 60 miles, 
_ an area of over 11,000 square miles, and a population 
roughly estimated at about 500,000. Timor lies in 


TIMON—TIMOR LAUT. 


deep water a little to the west of the hundred-fathom 
line, which marks in this direction the proper limit 
of the shallow Arafura Sea, flowing between it and 
northern Australia. It differs considerably from the 
other members of the Sundanese group both in the lie 
of its main axis (southwest and northeast instead of 
west and east), and in the great prevalence of old 
rocks, such as schists, slates, sandstones, carboniferous 
limestones, and other more recent sedimentary forma- 
tions, and in its correspondingly slighter voleanie char- 
acter. It comes, however, within the great voleanic 
zone which sweeps in a vast curve from the northern 
extremity of Sumatra, through Java and the other 
Sundanese islands, round to Amboina, Tidor, Ternate, 
Jilolo, and the Philippines. There appear to be at 
least two quiescent ond other extinct cones, and the 
surface is everywhere extremely rugged and mountain- 
ous, with numerous irregular ridges from 4000 to 8000 
feet high, forming altogether a very confused oro- 
graphic system. Mount Kabalaki in the eastern dis- 
trict of Manufahi rises above 10,000 feet (H. O. 
Forbes) ; the culminating point appears to be Mount 
Allas (11,500 feet) near the south coast. Owing to the 

revalent dry easterly winds from the arid plains of 
North Australia, Timor, like Ombay, Flores, and 
other neighboring islands, has a much drier climate, 
with a correspondingly poorer vegetation, than Java, 
and has few perennial streams, and no considerable 
rivers. Hence, apart from almost untouched and un- 
surveyed stores of mineral wealth, such as iron, cop- 
per, and gold, which occur apparently in considerable 
quantities at several points, the island is poor in 
natural resources. The uplands, however, viele good 
wheat and potatoes, while the woodlands, which no- 
where form veritable forests, contain much excellent 


sandalwood. This and a noted breed of hardy ponies 


form the chief articles of export. Owing doubtless to the 
zone of deep water flowing between Timor and the 
Arafura Sea, the fauna of Timor presents, beyond a 
marsupial cuscus, scarcely any Australian types. The 
few mammals, such as a deer, a civet, a pig, a shrew, 
and monkeys, as well as the birds and insects, resemble 
ordinary Malayan forms as met with in Java and more 
especially in Celebes and the Moluccas. In its natural 
history, as well as its physical constitution and oceanic 
surroundings, Timor is thus entirely separated from 
Australia and should perhaps be grouped with 
Celebes, Buru, Ceram, and Tilolo as the surviving 
fragments of a Miocene continent intervening between 
— and Australia, but at no time connected with 
either. 


The bulk of the population is certainly Papuan, but 
intermingled in the most varied proportions with Malayan, 
Indonesian, and other elements ; hence it presents an extra- 
ordinary diversity of physical types, as is clearly shown by 
the portraits figured in H. O. Forbes’s Naturalist’s Wander- 
ings in the Eastern Archipelago. The natives, still mainly 
independent of their nominal Dutch and Portuguese rulers, 
are divided into a large number of more or less hostile 
tribes, speaking as many as forty distinct Papuan and 
Malayan languages or dialects. Some are extremely rude 
and still addicted to head-hunting, at least during war, 
and to other barbarous practices. In their wma-luli, or 
sacred (tabooed) enclosures, rites are performed resembling 
those of the Pacific islanders. 

Politically Timor is divided between Holland and Portu- 
gal, the Dutch claiming the western section of 4500 square 
miles and 200,000 inhabitants, the Portuguese the eastern of 
nearly 6500 square miles and 300,000 inhabitants; the re- 
spective capitals, centres of government, and outports are 
Kupang at the western extremity and Deli on the north- 
east coast. But there are a large number of practically 
independent petty states, as many as forty-seven in the 
Portuguese territory alone, where they take the name of 
“yenos,” or kingdoms, under absolute “leoreis” or king- 
lets. The Dutch section forms with Sumba, Sayu, Rotti, 
and the surrounding islets a residency administered pulse 

—_ 


Dutch resident stationed at Kupang, which has a 
tion of 8000, 


TIMOR LAUT (‘‘Seaward Timor’’), 
TENIMBER, an insular group in the East 


TIMOTHEUS—TIMUR. 


chipelago, forming the central and largest link in a 
double chain of islands which stretches from Timor 
through Kei and Aru to New Guinea. It lies nearly 
midway between Timor and Aru, and forms, not one 
continuous mass, as used to be supposed, but a group 
of three large islands,—Yamdena in the centre, sepa- 
rated by Wallace Channel from Larat in the north 
and by Egeron Strait from Selaru in the south, besides 
a cluster or chain of islets on the west and north sides. 
From one of these the name Zenimber appears to have 
been extended to the whole group, which stretches 
for about 100 miles southwest and northeast, nearly 
parallel with Timor, from which, however, it differs 
altogether in its physical constitution. H. O. Forbes, 


who surveyed Wallace Channel and the northern dis- | 


tricts in 1882, describes it as a low coralline group sel- 
dom rising above 100 feet, except at Kgeron Strait, 
where the cliffs are 400 feet high, and at Laibobar, 
apparently a volcanic islet on the west side, which has 
an extinet crater 2000 feet high. Thereare no streams, 
and the poor soil, covered with a typically coral island 
flora, yields little beyond maize—the staple food— 
manioc, sweet potatoes, tobacco, some sugar-cane, 
cotton, anda little rice. 

in a wild state, a marsupial cuscus, some bats, the 
beautiful scarlet lory, new or rare varieties of the 
ground-thrush, honey-eater, and oriole. The birds 
seem to have come mainly from New Guinea, the in- 
sects from Timor, and a few of both from Australia. 


The aborigines are evidently Papuans, with a language 
like that of the Kei Islanders; but there is a large inter- 
mingling of Malayan and perhaps Indonesian elements. 
They are a fine race, often over 6 feet, and, like all Papuans 
noted for their artistic sense, which is shown especially in 
their wood and ivory carvings. In other respects they are 
pagans in a low state of culture, mostly divided into hos- 
tile communities and addicted to piracy. The group belongs 
to the Dutch, who havea “ post-holder” stationed at Rita- 
bel on the west coast of Larat, a trading station of the 
Bughis from Celebes. 


TIMOTHEUS, a distinguished Athenian general, 
was a son of Conon, who restored the walls of Athens. 
To the military qualities of his father he added a love 
of letters, which found scope in his friendship with 
Isoerates. The considerable fortune which he inherited 
from his father seems to have been exhausted by him 
in the public service. In 375 B.c. the Athenians, then 
at war with Sparta, sent Timotheus with a fleet to the 
Tonian Sea, where he gained over Cephalonia and 
secured the friendship of the Acarnanians and of 
Alcetas, king of the Molossians. He also made him- 
self master of Corcyra, but used his victory with a 
moderation which won the goodwill of the conquered. 
At the same time he defeated a Spartan fleet at Alyzia 
on the Acarnanian coast. In 373 he was appointed to 
the command of a fleet destined for the relief of Cor- 
eyra, then beleaguered by the Spartans. But his ships 
were not fully manned, and to recruit their strength he 
first cruised in the Aigean. The delay excited the in- 
dignation of the Athenians, who brought him to trial ; 
but, thanks to the exertions of his friends, Jason, 
tyrant of Pherze, and Alcetas, king of the Molossians, 
both of whom came to Athens personally to plead his 
cause, he was acquitted, but removed from the com- 
mand, Iphicrates being appointed in his room. Being 
reduced to great poverty—for he had pledged his pri- 
vate sea | in order to put the fleet in an efficient 
state—he left Athens and took service with the king 
of Persia. We next hear of him in 367 or 366, when 
he was sent by the Athenians with an armament. to 


support Ariobarzanes, satrap of Phrygia. But finding 


that the satrap was in open revolt against Persia, Timo- 


Samos, which was occupied by a Persian garri- 
He took it after a ten months’ siege (365 B.c.). 
north, he then captured Sestus, Crithote, 
) Potidza, Methone, Pydna, and many more 

In 358 or 357, when Eubcea was in danger of 


theus abstained from helping him and turned his arms 
against 


a 


The fauna includes buffaloes | 
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falling into the hands of Thebes, the Athenians, in 
response to a spirited appeal of Timotheus, crossed 
over into the island and expelled the Thebans in three 
|days. In the course of the Social War, which broke 
| out shortly afterwards, Timotheus was despatched with 
| Iphierates, Menestheus, son of Iphicrates, and Chares 
'to put down the revolt. The hostile fleets sighted 
each other in the Hellespont ; but a gale was blowing, 
and Iphicrates and Timotheus decided not to engage. 
| Chares, disregarding their opposition, lost many ships, 
and in his despatches he incriminated his colleagues so 
bitterly that the Athenians recalled them and put them 
on their trial for having taken bribes from the enemy 
to betray the fleet. The accusers were Chares and 
Aristophon. The former was an officer of notoriously 
| bad character; the latter had himself stood in the 
dock no less than seventy-five times. Iphicrates was 
/not above browbeating the jury, who accordingly ac- 
| quitted him and his son. Timotheus, who conde- 
scended to no such means of securing an acquittal, was 
condemned to pay a very heavy fine. Being unable 
to pay, he withdrew to Chalcis. The time and place 
‘of his death are not mentioned by ancient writers. 
The Athenians afterwards did what they could to 
repair the wrong they had done to Timotheus by remit- 
ting the greater part of the fine to hisson Conon, by 
burying his remains in the Ceramicus, and by raising 
statues to his memory in the agora and the acropolis. 


Our materials for the life of Timotheus are very imper- 
fect, and the chronology is insome pointsuncertain. The 
chief authorities are Isocrates, Or., xv.; Xenophon, Hellen- 
ica, v.and vi.; Diodorus, xv. and xvi.; Cornelius Nepos, 
Vit. tim. ; and Polyznus, Strat., iii. 10. Other scraps are to 
be gleaned from the orators, Plutarch, etc. The speech 
Against Timotheus which has come down to us under the 
name of Demosthenes is probably not by the orator. It is 
chiefly interesting as illustrating the straits to which Timo- 
theus was reduced by his sacrifices in the public cause. 


TIMOTHEUS, a celebrated Greek musician and 
poet, was a native of Miletus, and died, according to 
the Parian marble, in 357 or 356 B.c., at the age of 
ninety. He added one or more strings (the number is 
uncertain) to the lyre, whereby he incurred the dis- 
pleasure of the conservative Spartans. The few frag- 
ments of his poems are collected by Bergk in his 
Poetee Lyrici Greeet. 

TIMOTHY, or Trmoraeus (Acts xvi. 1, xvii. 14, 
ete.), a Lycaonian, the son of a Gentile father but of 
a Jewish mother, Eunice (2 Tim. i. 5), became a dis- 
ciple of Paul at the time of his visit to Derbe and 
Lystra, and in deference to Jewish feeling was circum- 
cised. He accompanied the apostle on many of his 
journeys, and was employed by him on important 
missions (1 Thess. iii. 2; 1 Cor. iv. 17, xvi. 10). His 
name is associated with that of Paul in the opening 
salutations of both epistles to the Thessalonians, the 
second epistle to the Corinthians, and those to the 
Philippians and Colossians. He was therefore with 
Paul at Rome. At a later date he is mentioned in 
Heb. xiii. 23 as having undergone imprisonment but 
been released. For the epistles of Paul to Timothy, 
see PASTORAL Epistixs (vol. xviii. p. 353). On the 
basis of them he is traditionally represented as bishop 
of Ephesus, and tradition also tells that he suffered 
under Domitian. His martyrdom is celebrated on the 
24th January. The apocryphal Acta Timothei (Greek 
and Latin) have been edited by Usener (Bonn, 1877) ; 
compare Lipsius, Apokr. Apostelgeschichten, ii. 2 


(1884). 

TIMUR. Titer Bey or Titer Lane (Timur i 
Teng), “the lame Timur’’—vulgarized into 'TAMER- 
LANE—the renowned Oriental of ep was born in 
1336 at Kesh, better known as Shahr-i-Sabz, “‘ the 
green city,’’ situated some 50 miles south of Samar- 
kand in Transoxiana. His father Teragai was head 
of the tribe of Berlas. Great-grandson of Karachar 
Nevian (minister of Jagatai, son of Jenghiz Khan, 
and commander-in-chief of his forces), and distin- 
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guished among his fellow-clansmen as the first convert | 


to Islamism, Teragai might have assumed the high 
military rank which fell to him by right of inheritance ; 
but like his father Burkul he preferred a life of retire- 
ment and study. Under the paternal eye the educa- 
tion of young Timtr was such that at the age of 
twenty he had not only become an adept in manly out- 
door exercises but had earned the reputation of being 
an attentive reader of the Koran. At this period, if 
we may credit the Memoirs (Malfizdt), he exhibited 
proofs of a tender and sympathetic nature. 

About 1358, however, he came before the world as 
a leader of armies. His career for the next ten or 
eleven years may be thus briefly summarized from the 
Memoirs. Allying himself both in cause and by fam- 
ily connection with Kurgan, the dethroner and de- 
stroyer of Kezan, chief of the Jagatai, he was deputed 
to invade Khorasan at the head of a thousand horse. 
This was the second warlike expedition in which he 
was the chief actor, and the accomplishment of its 
objects led to further operations, among them the sub- 
jection of Khwarizm and Urganj. After the murder 
of Kurgan the contentions which arose among the 
many claimants to sovereign power were arrested by 
the invasion of Tughlak Timtir of Kashgar, a descend- 
ant of Jenghiz. Timur was despatched on a mission 
to the invader’s camp, the result of which was his own 
appointment to the government of Méwardé’lnahr 
(Transoxiana). By the death of his father he was also 
left hereditary head of the Berlas. The exigencies of 
his quasi-sovereign position compelled him to have re- 
course to his formidable patron, whose reappearance 
on the banks of the Sihon created a consternation not 
easily allayed. M4ward'lnahr was taken from Timur 
and entrusted to a son of Tughlak ; but he was defeated 
in battle by the bold warrior he had replaced at the 
head of a numerically far inferior force. ‘Tughlak’s 
death facilitated the work of reconquest, and a few 
years of perseverance and energy sufficed for its ac- 
complishment, as well as for the addition of a vast 
extent of territory. During this period Timiir and 
his brother-in-law, Hosain—at first fellow-fugitives 
and wanderers in joint adventures full of interest and 
romance—became rivals and antagonists. At the close 
of 1369 Hosain was assassinated and Timtr, having 
been formally proclaimed sovereign at Balkh, mounted 
the throne at Seatac the capital of his domin- 
ions. 

The next thirty years or so were spent in various 
wars and expeditions. He not only consolidated his 
rule at home by the subjection of intestine foes, but 
sought extension of territory by encroachments upon 
the lands of contemporary potentates. His conquests 
to the west and northwest led him among the Mongols 
of the Caspian, and to the banks of the Ural and 
Volga; those to the south and southwest compre- 
hended almost. every province in Persia, including 
Baghdad, Kerbela, and Kurdistan. To this time 
belong the vestiges of his presence that still remain, 
such as the ruined monastery at Keghut near the Aras 
(Araxes), the cleft stone in the church at Dayiru ’L 
‘Omar (M’ar Jibrail) near Mardin, and the ruinless 
sites of such ancient cities as Zaranj in Sistan In 
1398, when 'Timtir was more than sixty years of age, 
Farishta tells us that, “informed of the commotions 
and civil wars of India,”’ he ‘‘ began his expedition into 
that country,’’ and on 12th September “arrived on 
the banks of the Indus.”’ His passage of the river and 
upward march along the left bank, the reinforcement 
he provided for his grandson Pir Mohammed (who 
was invested in Multan), the capture of towns or vil- 
lages accompanied, it might be, with destruction 
of the houses and the massacre of the inhabitants, 
the battle before Delhi and the easy victory, the tri- 
umphal entry into the doomed city, with its outcome 
of horrors,—all these circumstances belong to the an- 
nals of India. In April, 1399, some three months 
after quitting the capital of Mahmiid Tughlak, Timur 
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was back in his own capital beyond the Oxus. It need 
scarcely be added that an immense quantity of spoil was 
conveyed away. According to Clavijo, ninety captured 
elephants were employed merely to carry stones from 
certain quarries to enable the conqueror to erect a 
mosque at Samarkand. The war with the Turks 
which succeeded the return from India was rendered 
notable by the capture of Baghdad, Aleppo, and Da- 
mascus, and especially by the defeat and imprison- 
ment of Sultan Resrentt This was Tinnir’s last cam- 
paign. Another was projected against China, but the 
old warrior was attacked by fever and ague when en- 
camped on the further side of the Sihon (Syr-Daria) 
and died at Atrar (Otrar) on the 17th February, 1405, 
Markham, in his introduction to the narrative of Clay- 
ijo’s embassy, states that his body ‘‘ was embalmed 
with musk and rose water, wrapped in linen, laid in 
an ebony coffin, and sent to Samarkand, where it was 
buried.’’ ‘Timur had carried his victorious arms on 
one side from the Irtish and the Volga to the Persian 
Gulf and on the other from the Hellespont to the 
Ganges. 


Timir’s generally recognized biographers are—‘Ali Yaz- 
di, commonly called Sharifu ’d-Din, author of the Persian 
Zafarnéma, trauslated by Petis de la Croix in 1722, and from 
French into English by J. Darby in the following year; 
and Ahmed ibn Mohammed ibn Abdallah, al Dimashki, al 
‘Ajmi, commonly called Ibn ‘Arabshah, author of the Ara- 
bie ‘Ajaibu’l Makhinkdt, translated by the Dutch Orientalist 
Golius in 1636. In the work of the former, as Sir William 
Jones remarks, “the Tartarian conqueror is represented as 
a liberal, benevolent, and illustrious prince”; in that of 
the latter he is “ deformed and impious, of a low birth and 
detestable principles.” But the favorable account was 
written under the personal supervision of Timir’s grand- 
son, Ibrahim, while the other was the production of his 
direst enemy. Few indeed, if any, original annals of this 
class are written otherwise than to order, under patronage, 
or to serve a purpose to which truth is secondary. Among 
less reputed biographies or materials for biography may be 
mentioned a second Zafarndma, by Maul4nd Nizamu ’d-Din 
Shanab Ghazdni (Nizim Shdmi), stated to be “the earliest 
known history of Timiar, and the only one written in his 
lifetime”; and vol. i. of the Matla‘u’s-Sa‘dain—a choice 
Persian MS. work of 1495—introduced to Orientalists in 
Europe by Hammer, Jahrbiicher, Dorn, and (notably) Qua- 
tremére. There are also the Memoirs ( Malfaizdt) and Insti- 
tutes (Tuzukat), of which an important section is styled De- 
signs and Enterprises (Tadbirat wa Kangaéshahaé). Upon the 
genuineness of these doubt has been thrown. The cireum- 
stance of their alleged discovery and presentation to Shah 
Jahan in 1637 was of itself open to suspicion. Alhazen, 
quoted by Purchas in his quaint notice of Timir, and re- 
ferred to by Sir John Malcolm, can hardly be accepted as a 
serious authority. His assumed memoir was printed for 
English readers in 1597 by William Ponsonby under the 
title of a Historie of the Great Emperor Tamerlan, drawn from 
the ancient monuments by Messire Jean du Bec, Abbot of Morti- 
mer ; and another version of the same book is to be found 
in the Histoire du Grand Tamerlan, by De Sainctyon, pub- 
lished at Amsterdam in 1678. But, although the existence 
of this Alhazen of Jean de Bec has been believed by many, 
the more trustworthy critics consider the history and his- 
torian to be equally fictitious. 

Reference may be made to two more sources of informa- 
tion. (1) Supposed likenesses of Timtr are to be found in 
books and in the splendid collection of Oriental manuscripts 
and drawings in the British Museum. One contained in 
the Shah Jahén Nama—a gorgeous specimen of illuminated 
Persian manuscript and exquisite caligraphy— represents 
a most ordinary, middle-aged Oriental, with narrow black 
whisker fringing the cheek and meeting the tip of the 
chin in a scanty, pointed beard ; a thin moustache sweeps 
in a semicircle from above the upper lip; the eyebrow over 
the almond-shaped eye is marked but not bushy. But it 
were vain to seek for an expression of genius in the coun- 
tenance. Another portrait is included in a set of sketches 
by native artists, some of which, taken probably from life, 
show great care and cleverness. Timér is here displayed 
as a stoutish, long-bodied man, below the middle-height, in 
age and feature not unlike the first portrait, but with 
thicker and more straggling hair, and distincter, th 
not more agreeable character in the facial expression, 
not a sign of power, genius, or any elements of gran de 
celebrity. The uncomfortable figure in the Bodleian Libre 
does not give much help. Sir Johu Malcolm has 
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some pains to invest his portrait of Timur with individu- 
ality. But an analysis of his results leaves the reader in 


more perplexity than satisfaction at the kind of informa- | 
tion imparted, and he reverts insensibly to the sources from | 


which his instructor has himself been instructed. (2) As 
regards plays, in Marlowe’s Tamburlaine Timi is described 
as tall of stature, straightly fashioned, large of limb, having 
joints strongly knit, long and sinewy arms, a breadth of 
shoulders to “‘ bear old Atlas’s burden,” pale of complexion, 
and with “amber hair wrapp’d in curls.” The outline of 
this description might be from Sharifu ’d-Din, while the 
colors are the poet’s own. A Latin memoir of Tamerlane 
by Perondinus, printed in 1600, entitled Magni Tumerlanis 
Seytharum Imperatoris Vita, describes Timfr as tall and 
bearded, broad-chested and broad-shouldered, well-built 
but lame, of a fierce countenance, and with receding eyes, 
which express cruelty and strike terror into the lookers-on. 
But Jean du Bee’s account of Timir’s appearance is quite 
different. Now Tamburlaine was written in 1586. The first 
English translation of Jean du Bee is dated in 1595, the Life 
by Perondinus in 1600, and Petis de la Croix did not intro- 
duce Sharifu ’d-Din or ‘Ali Yazdi to European readers till 
1722. The dramatist must have heard of Timir in other 
quarters, equally reliable it may be with those available in 
the present stage of Oriental research. At the beginning 
of the 18th century Timfr was represented in Rowe’s Tum- 
erlane as a model of valor and virtue. The plot, however, 
has little to do with history, and is improbable and void 
of interest. By Matthew Gregory Lewis again “ Timour” 


is depicted as the conventional tyrant of a gorgeous melo- | 


drama, slaying, burning, slaughtering, and committing 


every possible atrocity until checked by violent death and | 


a poetical climax. 
Apart from modern European savants and historians, and 
the more strictly Oriental chroniclers who have written in 


Persian, Turkish, or Arabic, the following authorities may | 


be cited: Laonicus Chalcondylas, Joannes Leunclavius, 
Joachimus Camerarius, Petrus Perondinus, Lazaro Soranzo, 
Simon Mairlus, Matthew Michiovius. A score or so of other 
mames are given by Samuel Purchas. See also Clements 
Markham’s Clavijo, in the Hakluyt Society’s publications ; 
White’s edition of Davy’s translation of the Institutes (1783) ; 
Stewart’s translation of the Malfézdét ; Malcolm’s History 
of Persia; and Trans. Roy. Soc., 1885. (F. J. G.) 


TIN (Lat. stannwm, whence the chemical symbol | 


**Sn’’; atomie weight = 117.6, O = 16), being a 
component of bronze, was used as a metal thousands 
of years prior to the dawn of history. But it does not 
follow that prehistoric bronzes were made of metallic 
tin. When the unalloyed metal was first introduced 
cannot be ascertained with certainty. All we know is 
that about the Ist century the Greek word xacoitepog 
designated tin, and that tin was imported from Corn- 
wall into Italy after, if not before, the invasion of 
Britain by Julius Cesar. From Pliny’s writings it 
sppents that the Romans in his time did not realize 
the distinction between tin and lead; the former was 
called plumbum album or candidum to distinguish it 
from plumbum nigrum (lead proper). The word 
stannum definitely assumed its present meaning in the 
4th century (H. Kopp). 

Grains of metallic tin occur as a subordinate admix- 
ture in the gold ores of Siberia, Guiana, and Bolivia. 
Of tin mineral compounds (which are not numerous) 
tinstone, SnO,, is the most important; besides it only 
tin pyrites, which, according to Rammelsberg, exists 
in two varieties, FeCuSnS, and ZnFeCu,Sn.8s, need 


be named here. : \ ; } 
Tinstone or Cassiterite.—This native oxide of tin, 
SnO,, forms hard quadratic crystals of specific 


ve 
gravity 6.8. The pure mineral is colorless, and 
it is very scarce; most specimens are brown owing 
to the presence of ferric or manganic oxide. The faces 
of the crystals exhibit Siemon lustre. There is also 
another native form, known as “‘ wood tin,”’ occurring 
- in roundish masses with a fibrous radiating fracture. 
a ore is found in veins or layers within the older 
ine rocks and slates. Being much more highly 
against the action of water and carbonic acid 
its matrix, the ore often presents itself’ in loose 

as part of the sand of rivers (stream tin). The 
known deposit of tinstone is that of Cornwall, 
it occurs in granite and in the ‘‘killas’’ (a kind 
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'of metamorphic clayish slate), associated with wolf- 
ramite, apatite, topaz, mica, tourmaline, arsenide of 
iron, and other minerals. Cornish tin ore is charac- 
teristically rich in arsenic. Minor Kuropean deposits 
oceur in the Erzgebirge, in Brittany, and in Galicia 
(Spain). A very considerable deposit of pure ore 
(chiefly stream tin) exists in the island of Banea; and 
in Malacca tinstone is found. Other relatively abun- 
dant deposits occur in Bolivia and Peru, and in 
| Queensland and New South Wales (lately discovered), 
| Metallurgy.—In the extraction of tin from tinstone 
ore the first step is to pound the crude ore and wash 
| away the lighter gangue with water (see MreraLLurey, 
vol. xvi. p. 64). ‘The washed ore is ‘‘ roasted ’’ to burn 
away the arsenic and sulphur and to convert the iron, 
originally present in the heavy and compact form of 
| pyrites or arsenide, into light friable oxide, which is 
|removed by a second washing process. If much oxide 
of copper is contained in the product, it is extracted 
/with dilute sulphuric acid, and from the solution is 
recovered by precipitation with metallic iron (see Cop- 
PER, vol. vi. p. 310). The purified ore, known as 
| ** black tin,’ goes to the smelting furnace. During 
the roasting process the ore must be constantly agi- 
tated to prevent caking. and to bring the arseniferous, 
etc., parts to the surface. To save manual labor, 
Oxland and Hocking have constructed a mechanical 
roaster. It consists of a slanting tube of boiler-iron, 
coated inside with fire-brick. The lower end opens 
into the fire-place; the upper communicates with a 
set of chambers for the condensation of the white 
arsenic produced. The washed ore, after being dried 
on the top of the chamber, is run thence by a funnel 
into the pipe, which is made to rotate about its axis 
from three to eight times per minute. Before the ore 
has travelled far down the arsenie and sulphur catch 
fire, and by the time it reaches the bottom it is fully 
roasted. It falls into a receptacle below the level of 
the fire. Of the impurities of the ore the wolframite 
(tungstate of iron and manganese) is the most trouble- 
some, because on account of its high specific gravity 
it cannot be washed away as gangue. ‘T'o remove it, 
Oxland fuses the ore with a certain proportion of car- 
bonate of soda, which suffices to convert the tungsten 
into soluble alkaline tungstate, without producing 
noteworthy quantities of soluble stannate, from the 
oxide of tin; the tungstate is easily removed by treat- 
ment with water. 

Smelting.—The purified ore is mixed with about 
one-fifth of its weight of anthracite smalls, the mixture 
being moistened to prevent it from being blown off by 
the draught, and is then fused on the sole of a reverb- 
eratory furnace for five or six hours. The slag and 
metal produced are then run off and the latter is cast 
into bars; these are in general contaminated with iron, 
arsenic, copper, and otherimpurities. ‘To refine them, 
the bars are heated cautiously on an inclined hearth 
when relatively pure tin runs off, while a skeleton of 
impure metal remains. The metal run off is further 
purified by poling, ¢.e., by stirring it with the branch 
of a tree,—the apple tree being preferred traditionally. 
This operation is no doubt intended to remove the 
oxygen diffused throughout the metal as oxide, part of 
it perhaps chemically by reduction of the oxide to 
metal, the rest by conveying the finely diffused oxide 
to the surface and causing it to unite there with the 
oxide scum. After this the metal is allowed to rest for 
a time in the pot at a temperature above its freezing 

oint and is then ladled out into spgat forms, care 
fain taken at each stage to ladle off the top stratum. 
The original top stratum is the purest, and each suc- 
ceeding lower stratum has a greater proportion of 
impurities ; the lowest consists largely of a solid or 
semi-solid alloy of tin and iron. 

To test the purity of the metal, the tin-smelter heats 
the bars to a certain temperature just below the fusing 
point, and then strikes » eo with a hammer or lets 
them fall on a stone floor from a given height. If th 
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tin is pure it splits into a mass of granular strings. 
Tin which has been thus manipulated and proved in- 
cidentally to be very pure is sal 

quality goes by the name of block tin. Of the several 
commercial varieties Banca tin is the purest ; it is in- 
deed almost chemically pure. Next comes English 
grain tin. For the preparation of chemically pure tin 
two methods are employed. (1) Ganunataelly pure 
tin is treated with nitric acid, which converts the tin 
proper into an insoluble hydrate of SnO,, while 
the copper, iron, ete., become nitrates; the oxide is 
washed first with dilute nitric acid, then with water, 
and is lastly dried and reduced by fusion with black 
flux or cyanide of potassium. (2) A solution of pure 
stannous chloride in very dilute hydrochloric acid is re- 
duced with a galvanic current. According to Stolba, 
beautiful crystals of pure tin can can be obtained as fol- 
lows. A platinum basin, coated over with wax or paraflin 
outside, except a small circle at the very lowest point, 
is placed on a plate of amalgamated zine, lying on the 
bottom of a beaker, and is filled with a solution of pure 
stannous chloride. The beaker also is cautiously filled 
with acidulated water up to a point beyond the edge 
of the platinum basin. The whole is then left to it- 
self, when erystals of tin gradually separate out on the 
bottom of the basin. 


Properties of Pure Tin —An ingot of pure tin is pure white 
(except for a slight tinge of blue); it exhibits considerable 
lustre and is not subject to tarnishing on exposure to normal 
air. The metal is pretty soft and easily flattened out under 
the hammer, but almost devoid of tenacity. That it is 
clastic, within narrow limits, is proved by its clear ring 
when struck with a hard body under circumstances permit- 
ting of free vibration. The specific gravity of ingot tin is 
7.293 at 13° C. [55.4° F.] (Matthiessen). A tin ingot, though 
seemingly amorphous, has a crystalline structure, consisting 
of an aggregate of quadratic octahedra; hence the charac- 
teristic crackling noise which a bar of tin gives out when 
being bent. This structure can be rendered visible by super- 
ficial etching with dilute acid. As the minuter crystals 
dissolve more quickly than the larger ones, the surface as- 
sumes a frosted appearance (moirée métallique), not unlike 
that of a frozen window-pane in winter time. Its erystal- 
line structure must account for the striking fact that the 
ingot, when exposed for a sufficient time to very low tem- 
peratures, (to — 39° C, [—38° F.] for 14 hours), becomes so 
brittle that it falls into powder under a pestle or hammer; 
it indeed sgmetimes crumbles into powder spontancously. 
At ordinary temperatures tin proves fairly ductile under the 
hammer, and its ductility seems to increase as the tempera- 
ture rises up to about 100°C, [212° F.]. Atsome temperature 
near its fusing point it becomes brittle (vide supra), and 
still more brittle from — 14° C. [6.8° F.] downwards. This 
behavior of the metal may probably be explained by as- 
suming that in any tin crystal the coeflicient of thermic 
expansion has one value in the direction of the principal 
axis and another in that of either of the subsidiary axes. 
From 0° to 100° [32° to 212° F.] the two coefficients are 
practically identical ; below —14° [6.8° F.] and from some- 
where above 100° C. (212° F.] upwards they assume different 
values ; and, as the several crystals are oriented in a lawless 
fashion, this must tend to disintegrate the mass. Tin fuses 
at 232.7° [450.86° F.] (Persoz); at a red heat it begins to 
volatilize slowly ; at 1600° to 1808° C. [2912° to 3286.4° F.] 
(Carnelley and Williams) it boils. The hot vapor produced 
combines with the oxygen of the air into white oxide, SnOs. 

Industrial Applications—Commercially pure tin is used 
(principally in Germany) for the making of pharmaceutical 
apparatus, such as evaporating basins for extracts, infusion 
pots, stills, ete. It is also employed for making two varieties 
of tin-foil,—one for the silvering of mirrors (see MIRROR, 
vol. xvi. p. 523), the other for wrapping up chocolate, toilet 
soap, tobacco, etc. The mirror foil must contain some copper 
to prevent it from being too readily amalgamated by the mer- 
cury. For making tin-foil the metal is rolled into thin 
sheets, pieces of which are beaten out with a wooden mallet. 
As pure tin does not tarnish in the air and is proof against 
acid liquids, such as vinegar, lime juice, ete., it is utilized for 
culinary and domestic vessels. But it is expensive, and tin 
vessels have to be made very heavy to give them sufficient 
stability of form; hence it is generally employed merely as 
a protecting coating for utensils made essentially of cop- 
per or iron. The tinning of a copper basin is an easy oper- 
ation. The basin, made scrupulously clean, is heated over 
a charcoal fire to beyond the fusing point of tin. Molten 
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tin is then poured in, a little powdered sal-ammoniac added, 
| and the tin spread over the inside with a bunch of tow. 
The sal-ammoniac removes the last unavoidable film of ox- 
ide, leaving a purely metallic surface, to which the tin ad- 
heres firmly. For tinning small objects of copper or brass 
(i.e., pins, hooks, etc.) a wet-way process is followed. One 
part of cream of tartar, two of alum, and two of common 
salt are dissolved in boiling water, and the solution is boiled 
with granulated metallic tin (or, better, mixed with a little 
stannous chloride) to produce a tin solution; and into this 
the articles are put at a boiling heat. Im the absence of 
metallic tin there is no visible change ; but, as soon as the 
metal is introduced, a galvanic action sets in and the articles 
get coated over with a firmly adhering film of tin. Tinning 
wrought iron is effected by immersion. The most important 
form of the operation is making tinned from ordinary sheet 
iron (making what is called “ sheet tin”). The iron plates, 
having been carefully cleaned with sand and muriatic or 
sulphuric acid, and lastly with water, are plunged into 
heated tallow to drive away the water without oxidation 
of the metal. They are next steeped in a bath, first of 
molten ferruginous, then of pure tin. They are then taken 
out and kept suspended in hot tallow to enable the surplus 
tin to run off. The tin of the second bath dissolves iron 
gradually and becomes fit for the first bath. To tin cast-iron 
articles they must be decarburetted superficially by ignition 
within a bath of ferric oxide (powdered hematite or similar 
material), then cleaned with acid, and tinned by immersion, 
as explained above. By far the greater part of the: tin 
produced metallurgically is used for making tin alloys, the 
majority of which have been treated of in preceding arti- 
cles; see LEAD, vol. xiv. p. 378; PEWTER, vol. xviii. p. 738; 
BRONZE, vol. iv. p. 330; PHosPHORUS, vol. xviil. p. 827. 
Tin Compounds.—The most important of these may be ar- 


ranged into two classes, namely, stannous compounds, Sn Xe, 
and stannic compounds, SnX,, where X stands for Cl, Br, 
40, etc. Stannous compounds are, in general at least, char- 
acteristically prone to pass into the stannic form by taking 
up additional Xz in the form of oxygen, chlorine, ete. 

Stannous Chloride, , SnClz.—This can be obtained pure only 
by heating pure tin in a current of pure dry hydrochloric 
acid gas. It is a white solid, fusing at 250° C. [482° F.] and 
volatilizing at a red heat in nitrogen, a vacuum, or hydro- 
chloric acid, without decomposition. The vapor density below 
700° C. [1292° F.] corresponds to Sn2Cl,, above 800° C. [1472° 
F.] to nearly SnClz (Von Meyer and Zublin). The chloride 
readily combines with water into an easily soluble crystal- 
lizable hydrate (“tin erystals”), This is made without 
difficulty by dissolving tin in strong hydrochloric acid and 
allowing it to crystallize. For its industrial preparation 
Nollner passes sufficiently hydrated hydrochloric acid gas 
over granulated tin contained in stoneware bottles and 
evaporates the concentrated solution produced in tin basins 
over granulated tin. The basin itself is not attacked. 
The crystals contain one H2O according to Berzelius, while 
Marignac finds two; probably both are right. The eryStals 
are very soluble in cold water, and if the salt is really pure 
a small proportion of water forms a clear solution; but on 
adding much water most of the salt is decomposed, with the 
formation of a precipitate of oxy-chloride— 


2SnCly + 3H20 = 2HCl + Sn20Cle.2H20. 


According to Michel and Kraft, one litre of cold saturated 
solution of tin crystals weighs 1827 grammes and contains 
1333 grammes of SnCk. The same oxy-chloride is produced 
when the moist crystals, or their solution, are exposed to 
the air; by the action of the atmospheric oxygen 


O + 3SnCl = Sn2ChkO +- SnCly. 


Hence all tin crystals as kept in the laboratory give with | 
water a turbid solution, which contains stannic in addition 

to stannous chloride. The complete conversion of stannous 
into stannic chloride may be effected by a great many 
reagents,—for instance, by chlorine (bromine, iodine) 
readily ; by mercuric chloride, HgCl, in the heat, 
precipitation of calomel, HgCl, or metallic merev 

ferric chloride in the heat, with formation of f 3 § 
FeCl; by arsenious chloride in strongl 
solutions, with precipitation of chocolate-brown 
arsenic. All these reactions are available as 
stannosum or the respective agents. In opposition to stan- 
nous chloride, even sulphurous acid (solution) beha as 
an oxidizing agent. If the two reagents are mix 
cipitate of yellow stannic sulphide is produced. 
intention 


ite 


The stannic oxy-chloride readily i 
the expense of the hydrochloric acid, which 
ent, and the H»S decomposes one-half of 
SnCl, with formation of SnS:, A strip | 
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when placed in a solution of stannous chloride precipitates 
the tin in crystals and takes its place in the solution. 
Stannous chloride is largely used in the laboratory as a re- 
ducing agent, in dyeing as a mordant. 

Stannous Oxide.—This as a hydrate is obtained from a | 
solution of stannous chloride by addition of carbonate of 
soda; it forms a white precipitate, which can be washed 
with air-free water and dried at 80° C. [176° F.] without 
much change by oxidation. If the hydrate is heated in 
carbonic acid, the black anhydride SnO remains (Otto). 
Precipitated stannous hydrate dissolves readily in caustic 
potash ley; if the solution is evaporated quickly, it suffers 
decomposition, with formation of metal and stannate, 

2Sn0 + K20 = SnO2K20-+ Sn. 


If it is evaporated slowly, anhydrous stannous oxide crys- 
tallizes out at a certain stage (Otto). Dry stannous oxide, 
if touched with a glowing body, catches fire and burns into 
binoxide, SnOz. Stannous oxalate when heated by itselfin 
a tube leaves stannous oxide (Liebig). 

Stannic chloride, SnCl,, is obtained by passing dry chlorine 
over granulated tin contained in a retort; the tetrachloride 
distils over as a heavy liquid, from which the excess of 
chlorine is easily removed by shaking with a small quantity 
of tin filings and re-distilling. It is a colorless fuming 
liquid of specific gravity 2.269 at 0° [32° F.] (Pierre) and | 
2.234 at 15° ©. [59° F.] (Gerlach), is fluid at —29° C. 
[—20° F.], and boils at 115.4° C. [239.7° F.] under 753.1 
mm. pressure (Pierre), The chloride unites energetically 
with water into crystalline hydrates (ex. SnCl,,3H20), 
easily’soluble in water. It combines readily with alkaline 
and other chlorides into double salts: thus SnCl,-+2KCl 
=SnCleKo, analogous to the chloro-platinate; another ex- 
: ample is the salt SnCle(NH4)2, known industrially as “ pink 
salt,’ because it is used as a mordant to produce a pink 
color. The plain chloride solution is similarly used. It is 
usually prepared by dissolving the metal in aqua regia. 

Stannic Oxide, SnOz.—This, if the term is taken to include 
the hydrates, exists in a variety of forms. (1) Tinstone 
(see above) is proof against all acids. Its disintegration 
for analytical purposes can be effected by fusion with caustic 
alkali in silver, with the formation of soluble stannate, or 
by fusion with sulphur and carbonate of soda, with the 
formation of a soluble thio-stannate, SnSe-+--xNaeS. (2) A 
similar oxide is produced by burning tin in air at high 
temperatures or exposing any of the hydrates to a strong 
red heat. Such tin-ash, as it is called, is used for the polish- 
ing of optical glasses. (3) Meta-stannic acid (H2OSn20, gen- 
erally written H,)Sn50i5, to account for the complicated com- 
position of metastannates, e.g., the soda salt HgNa2Sn5015) 
is the white hydrate produced from the metal by means of 
nitric acid. Itis insoluble in water and in nitric acid and 
apparently so in hydrochloric acid; but if heated with this 
last for some time it passes into a hydrochlorate, which, 
after the acid mother liquor has been decanted off, dissolves 
in water. The solution when subjected to distillation be- 
haves pretty much like a physical solution of the oxide in 
hydrochloric acid, while a solution of ortho-stannic acid in 
hydrochloric acid behaves like a solution of SnCly in water, 
i.e., gives off no hydrochloric acid and no precipitate of 
hydrated SnOz. (4) Ortho-stannic acid is obtained as a white 
precipitate on the addition of carbonate of soda or the 
exact quantity of precipitated carbonate of lime to a solu- 
tion of the chloride. This hydrate, SnOzH2O, is readily 
soluble in acids forming stannic salts, and in caustic potash 
and soda, with the formation of ortho-stannates. Of these 
stannate of sodium, NagSnOz, is produced industrially by 
heating tin with Chili saltpetre and caustic soda, or by 
fusing very finely powdered tinstone with caustic soda in 
iron vessels. A solution of the pure salt yields fine prisms 
of the composition NazSnO;-+-10H20, which effloresce in 
the air. The salt is much used as a mordant in dyeing and 
ealico-printing. Alkaline and other stannates when treated 
with aqueous hydrofluoric acid are converted into fluo- 
stannates (e.g., KeSnO, into KeSnF), which are closely 
analogous to, and isomorphous with, fluo-silicates. 

*Sulphides.—If tin is heated with sulphur the two unite 
very readily into stannous sulphide, SnS, a lead-gray mass, 
- which under the circumstances refuse to take up more 
_ sulphur. But, if a mixture of tin (or, better, tin amalgam), 
sulphur, and sal-ammoniac in proper proportions be heated, 
stannic sulphide, SnSz, is produced in the beautiful form 
of aurum musivum (mosaic gold),—a solid consisting of 
_ golden yellow, metallic lustrous scales, It is used chiefly | 
a yellow “bronze” for plaster-of-Paris statuettes, etc. 
 Analysis.—Tin compounds when heated on charcoal with 
»onate of soda in the reducing blowpipe flame yield 
and a towne Abba of white SnO.. The reduction, 
yer, succeeds better with cyanide of potassium as 2 
“Stannous salt solutions yield a brown precipitate of 


ya 
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SnS with sulphuretted hydrogen, which is insoluble in cold 
dilute acids and in real sulphide of ammonium, (NH4)2S; 
but the yellow, or the colorless reagent on addition of sul- 
phur, dissolves the precipitate as SnS» salt. The solution 
on acidification yields a yellow precipitate of this sulphide. 


Stannic salt, SnCly, solutions give a yellow precipitate of 


| SnSz with sulphuretted hydrogen, which is insoluble in cold 
| dilute acids but readily soluble in sulphide of ammonium, 


and is re-precipitated therefrom as SnSe on acidification. 
Only stannous salts (not stannic) give a precipitate of 
calomel in mercuric chloride solution. A mixture of stan- 
nous and stannic chloride, when added to a_ sufficient 


| quantity of solution of chloride of gold, gives an intensely 


purple precipitate of gold purple (purple of Cassius),—a 
compound which, although known for centuries, is to this 
day little understood chemically. It behaves on the whole 
like a compound of Sn20; with AuwO. The test is very 
delicate, although the color is not in all cases a pure purple. 
(w. D.) 

_TINAMOU, the name given in Guiana to a certain 
bird as stated in 1741 by Barrere (France Equinowiale, 
p. 138), from whom it was taken and used in a more 
general sense by Buffon (/Zist. Nat. Oiseaux, iv. p. 
502). In 1783 Latham (Synopsis, ii. p. 724) adopted 
it as English, and in 1790 Cider i. p. 633) Latinized 
it Zinamus, as the name of a new and distinct genus. 
The ‘‘Tinamou”’ of Barrere has been identified with 
the ‘‘Macucagua”’ described and figured by Mare- 
grave in 1648, and is the Zinamus major of modern 
authors.! 

Buffon and his successors saw that the Tinamous, 
though passing among the Huropean colonists of 
South America as ‘‘ Partridges,’’ could not be asso- 
ciated with those birds, and Latham’s step, above 
mentioned, was generally approved. The genus he 
had founded was usually placed among the Gallina, 
and by many writers was held to be allied to the Bus- 
tards, which, it must be remembered, were then 
thought to be ‘‘Struthious.’’ Indeed the likeness of 
the Tinamou’s bill to that of the Ruxa (vol. xx. p. 
519) was remarked in 1811 by Illiger. On the other 
hand L’Herminier in 1827 saw features in the Tina- 
mou’s sternum that in his judgment linked the bird to 
the Rallidee. In 1830 Wagler (Nat. Syst. Amphibien, 
etc., p. 127) pieced the Tinamous in the same Order 
as the Ostrich and its allies; and, though he did this 
on very insufficient grounds, his assignment has turned 
out to be not far from the mark, as in 1862 the great 
affinity of these groups was shown by Prof. Parker’s 
researches, which were afterwards printed in the Zoo- 
logical Transactions (v. pp. 205-232, 236-238, pls. 
xxxix.—xli.), and was further substantiated by him in 
the Philosophical Transactions (1866, pp. 174-178, pl. 
xv.). Shortly after this Prof. Huxley in his often- 
quoted paper in the Zoological Proceedings (1867, pp. 
425, 426) was enabled to place the whole matter in a 
clear light, urging that the Tinamous formed a very 
distinct group of birds which, though not to be re- 
moved from the Carinate, presented so much resem- 
blance to the Ratite as to indicate them to be the bond 
of union between those two great divisions.2. The 
group, from the resemblance of its palatal characters 
to those of the Emeu (vol. viii. p. 157), Dromeeus, he 
called Dromeognathe, and his decision, if not his 
name, has since been widely accepted. 


The Tinamous thus—by whatever name we call them, 
Dromxognathe, Tinami, or Crypturi—will be seen to be of 
great importance from a taxonomer’s point of view, though 
in regard to numbers they are comparatively insignificant. 
In 1873 Messrs, Selater and Salvin in their Nomenclator (pp. 
152, 153) recognized nine genera and thirty-nine species, 
since which time about half a dozen other species may have 
been described ; but in 1880 Schlegel (Mus. Pays-Bas, viii., 
Monogr. 41, pp. 1-51) would only admit five genera and 
thirty-one species—the latter because it was the number 
possessed by the Leyden museum. They are peculiar to 


1 Brisson and after him Linngeus confounded this bird, which 
Wea pee never seen, with the TRUMPETER gv.). 

2M. Alix also has from an independent investigation of the 
osteology and myology of Nothura major come to virtually the 
ae conclusion (Journ. de Zoologie, iii. pp. 169 and 252, pls. viii.- 
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the Neotropical Region—four species only finding their way 
into southern Mexico and none beyond. Some of them in- 
habit forests and others the more open country; but setting 
aside size (which in this group varies from that of a Quail 
to that of a large common Fowl) there is an unmistakable 
uniformity of appearance among them as a whole, so that 
almost anybody having seen one species of the group would 
always recognize another. Yet in minor characters there 
is considerable difference among them; and first of all the 
group may be divided into two sub-families, the first, 
Tinamine, having four toes, and the second, Tinamotidine, 
having but three—the latter containing, so far as is known, 
but two genera, Calopezus and Tinamotis, each consisting of 
a single species, while the former, according to Messrs. 
Selater and Salvin (ut supra), may be separated into seven 
genera, two being Tinamus and Nothocercus, characterized 
by the roughness of their posterior tarsal scales, the others, 
Crypturus, Rhynchotus, Nothoprocta, Nothura, and Taoniscus, 
having smooth legs. 


To the ordinary spectator Tinamous have much the 
look of Partridges, but the more attentive observer 


. 


will notice that their elongated bill, their small head 
and slender neck, clothed with very short feathers, give 


them a different air. The plumage is generally incon- 
spicuous : some tint of brown, ranging from rufous to 
slaty, and often more or less closely barred with a 
darker shade or black, is the usual style of coloration; 
but some species are characterized by a white throat or 
a bay breast. The wings are short and rounded, and 
in some forms the feathers of the tail, which in all are 
hidden by their coverts, are soft. In bearing and gait 
the birds show some resemblance to their distant rela- 
tives the Ratite, and Mr. Bartlett shows (Proc. Zool. 
Society, 1868, p. 115, pl. xii.) that this is especially 
seen in the newly-hatched young. He also notices the 
still stronger Ratite character, that the male takes on 
himself the duty of incubation. The eggs are very 
remarkable objects, curiously unlike those of other 
birds ; and, as before stated (Brrps, vol. iii. p. 671), 
their shell’ looks as if it were of highly-burnished 
metal or glazed porcelain, presenting also various colors, 
which seem to be constant in the particular species, 
from pale primrose to sage-green or light indigo, or 
from chocolate-brown to pinkish orange. All who 
have eaten it declare the flesh of the Tinamou to have 
a most delicate taste, as it has a most inviting appear- 
ance, the pectoral muscles being semi-opaque. 

their habits not much has been told. Darwin (Jowrnal, 


1 Herr von Nathusius has described its microscopie structure 
(Journ. fiir wissensch. Zoologie, 1871, pp. 330-355). 
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| chap. iii.) has remarked upon the silliness they show 
| in allowing themselves to be taken, and this is wholly 
| in accordance with what Prof. Parker observes of their 
| brain capacity, and is an additional testimony to their 
| low morphological rank. At least one species of Tina- 
mou has bred not unfrequently in confinement, and an 
interesting account of what would have been a success- 
ful attempt by Mr. John Bateman to naturalize this 
| species, Rhynchotus rufescens, in England, at Bright- 
lingsea in Essex, appeared in the The Field (23d Feb., 
1884, and 12th Sept., 1885). The experiment unfor- 
tunately failed owing to the destruction of the birds 
by foxes. (A. N.) 
| TINDAL, Marrarw (1656-1733), one of the ablest 
/and most popular of the English deists, the son of a 
‘clergyman, was born at Beer Ferris, Devonshire, in 
1656. He studied law at Lincoln College, Oxford, 
-where he came under the influence of the High 
'Churchman George Hickes, dean of Worcester; and 
in his twenty-second year he was elected fellow of All 
Souls College, and held his fellowship till his death. 
About 1685 he saw ‘‘ that upon his High Church no- 
tions a separation from the Church of Rome could not 
be justified,’’ and accordingly he joined the latter. 
But, discerning the baselessness and absurdity of 
Rome’s claims, he returned to the Church of England 
at Kaster 1688. In 1694 he published an Essay of 
Obedience to the Supreme Powers, in which he justi- 
fied the Revolution against notions of passive obedience 
and jus divinum ; in 1697 an Essay on the Power of 
the Magistrate and the Rights of Mankind in Matters 
of Religion, an able vindication of liberty of conscience, 
though he allows no right of toleration to *‘ atheists ”’; 
and in 1698 an essay on The Liberty of the Press, a 
vigorous exposure of the proposal to appoint licensers 
of the press and a powerful plea for the ee discussion 
of religion. The first of his two larger works, 7'he 


\ Romish and all other priests who claim an indepen- 


N cent power over it, part i., appeared anonymously in 


1706 (2d ed., 1706; 3d, 1707; 4th, 1709). The book 
was regarded in its day as an extremely forcible de- 
fence of the Erastian theory of the supremacy of the 


state over the church, and at once provoked a storm 


of counter-argument and abuse on the part of those 
who maintained the independent rights and authority 
of the church. The law also was invoked against it, 
and, after several attempts to proscribe the work had 
failed, one against the author, publisher, and printer 
suceeeded on 12th December, 1707, and another against 
a bookseller for selling a copy the next day. The 
prosecution did not prevent the issue of a fourth edi- 
tion and gave the author the opportunity of issuing 
A Defence of the Rights of the Christian Church, in 
two parts (2d ed., 1709). The book continued to be 
the subject of denunciation for years, and Tindal be- 
lieved he was charged by Dr. Gibson, bishop of Lon- 
don, in a Pastoral Letter, with having undermined 
religion and promoted atheism and infidelity, —a 
charge to which he replied in an anonymous tract, An 
Address to the Inhabitants of London and Westmin- 
ster, a second and larger edition of which appeared in 
1730. In this tract? he makes a valiant defence of the 
deists and of the use of reason in religious matters. 
and anticipates here and there his Christianity as Old 
as the Creation ; or the Gospel a Republication of the 
| Religion of Nature, London, 1730 (2d ed., 1731 bid, 
1732 ; 4th, 1733), which was regarded by friends an 

foes alike as the ‘‘ Bible”’ of deism. It was oat 
‘only the first part of the whole work, and the secon 

| though written and entrusted in manuscript to a friend, 
never saw the light. . It was said that Dr. Gibson pre- 
vented its publication. The first part made a great 
noise, and the answers to it were numerous, the most 
able being by Dr. James Foster (1730), Dr. John Cony- 


2 A Second Address to the Inhabitants, ete., with replies to om 
the critics of that book, bears the same date, 1 hou 
of the works it refers to appeared in 1731. * 
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beare (1732), Dr. John Leland (1733), and Bishop 
Butler (1736). It was translated into German by 3 
Lorenz Schmidt (1741), and from it dates the influence 
of English deism on German theology. It is by this 


book that Tindal is now chiefly remembered ; but he | 


had probably adopted substantially the principles it 
expounds before he wrote his essay of 1697. 
jected to be called a simple deist, and claimed the 


He ob- | 


name of ‘Christian deist,’’ as he held that true | 


Christianity is identical with the eternal religion of 
nature. He died at Oxford on 16th August, 1733. 


The religious system expounded in Tindal’s Christianity 
as Old as the Creation, unlike the earlier system of Lord 
Herbert of Cherbury, was based on the empirical principles 
of Locke’s philosophy. It assumed the traditional deistic 
antitheses of external and internal, positive and natural, 


revelations and religions, and perpetuated at the same time | 


the prevalent misconceptions as to the nature of religion 
and revelation. The system was, moreover, worked out by 
the purely a priori method, with all but a total disregard of 
the facts of religious history. It starts from the tremen- 
dous assumptions that true religion must, both from the 
nature of God and the nature of things, be eternal, universal, 
simple,and perfect; it maintains that this religion can con- 
sist of nothing but the simple and universal duties towards 
God and man, the first consisting in the fulfilment of the 
second,—in other words, the practice of morality. The 
author’s moral system is somewhat confused and incon- 
sistent, but is essentially utilitarian. From such princi- 
ples it follows necessarily that the true revealed religion 
ean be nothing more nor less than a republication of the 
religion of nature or reason, and that, if Christianity is the 
nage religion, it can only be that republication, and must 
/ as old as the creation. The special mission of Chris- 
tianity, therefore, was simply to deliver men from the 
superstition which had in course of time got mixed up 
with the religion of nature. True Christianity conse- 
quently must bea perfectly “ reasonable service” ; arbitrary 
and positive precepts can form no true part of it; revelation 
and reason can neyer disagree; reason must be supreme, 
and the Scriptures as well as all religious doctrines must 
submit to its tests; and only such writings can be regarded 
as Divine Scripture which tend to the honor of God and the 
good of man. Thus tested, much in the Old and the New 
Testaments must be rejected as defective in morality or 
erroneous in fact and principle. The strength of Tindal’s 
a was the underlying conviction of the essential 
armony between man’s religious and rational nature, and 
consequently of the rationality of Christianity. Its weak- 
ness was that, like the whole religious philosophy of the 
time, it was founded on a total misconception of the nature 
of religion and of revelation, and on as complete a disre- 
gard of the course of man’s religious development. Weak 
points in it were ably exposed by Foster, Conybeare, Butler, 
and others ; butits radical errors needed for their complete 
exposure the higher conceptions of religion and religious 
history which were originated by Lessing, Schleiermacher, 
and Hegel. ; 
See Leland, View of the Principal Deistical Writers (London, 
1798) ; Lechler, Geschichte des Englischen Deismus (Stuttgart, 1841); 
ical Review, November, 1864; Hunt, Religious Thought in 
England from the Reformation to the End of Last Century (London, 
1870-73) ; Leslie Step «eg Gh ny Thought in the Kighteenth 
cog hf (London, 1876-80) ; A. S. Farrar, Bampton Lecture (1862), 


TINGHAE. See Cuusan. 

TINNE, ALEXANDRINE (1839-1869), African 
traveller, born at the Hague on 17th October, 1839, 
was the daughter of an English merchant and his wife, 
Baroness van Steengracht-Capellen. Her father died 
when she was five years old, leaving her the richest 
heiress in the Netherlands. After travelling in Norway, 
Italy, and the East, and visiting Egypt, when she 
ascended the Nile to near the equator, Mademoiselle 
Tinné left Europe again in 1861 for a prolonged so- 
_journ in the Nile regions. Accompanied by her 
mother and her aunt, she set out from Cairo on 9th 

january, 1862. After a short stay at Khartoum, the 
y ascended the White Nile as far as Gondokoro 
explored a part of the Sobat, returning to Khar- 
m in November. Baron von Heuglin and_Dr. 
udner having meantime joined the ladies at Khar- 

, the whole party set out in February, 1863, to ex- 

the Bahr-el-Ghazal. The limit of navigation at 


ol 


the Bahr-el-Homr was reached on 10th March. From 
Lake Kek a journey was made overland, across the 
Bahr Jur and southwest by the Bahr Kosango, to 
Jebel Kosango, on the borders of the Niam-Niam 
country. During the journey all the travellers suf- 
fered severely. Steudner died in April and Madame 
Tinné in June, and after many fatigues and dangers 
the remainder of the party reached Khartoum in July, 
1864. Mademoiselle Tinné returned to Cairo by 
Berber and Suakim. The geographical and scientific 
results of the expedition, largely into a new country, 
were highly important, as will be seen in Heuglin’s 
narrative in Petermann’s Mittheilungen (Krg.-hft, Nov. 
15, 1865), and in his own Jravels in the Region of the 
White Nile (1869). At Cairo Mademoiselle 'Tinné 
lived in somewhat Oriental style during the next four 
years, visiting Algeria, Tunis, and other parts of the 
Mediterranean. In January, 1869, she started from 


Tripolis with a caravan, intending to proceed to Lake 


Tchad, and thence by Wadai, Darfur, and Kordofan 
to the Upper Nile. In July, however, on the route 
from Murzuk to Rhat, she was murdered by her 
escort. 

Besides the references already given,see John A. Tinné’s 


Geographical Notes of an Expedition in Central Africa by three 
Dutch Ladies, Liverpool, 1864. 


TINNEVELLI, or TINAVELLY, a district of British 
India in the Madras presidency, lying between 8° 97 
and 9° 56’ N. lat. and 77° 16’ and 78° 277 EK. long. It 
has an area of 5381 square miles, and a coast-line of 
nearly 100 miles. Madura district bounds it on the 
N. and N.E., on the 8. and 8.E. the Gulf of Mannar, 
and on the W. the southern Ghats. ‘Tinnevelli is a 
large plain, with an average elevation of 200 feet, 
sloping to the east with slight undulations. Along the 
western boundary the mountains rise to 4000 feet ; but 
they send out no spurs into the district, nor are there 
any isolated hills. The district is watered by nu- 
merous short streams, the principal being the TAmbra- 
parni (length 80 miles). In the north the scenery is 
unattractive and the soil poor; in the south red sandy 
soil prevails, in which little save the Palmyra palm 
will grow. But along the banks of the rivers are rice- 
fields and a variety of trees and crops. Many shoals 
oceur near the shore, and in the northeast numerous. 
rocks and reefs. The hills which divide Tinnevelli 
from Travancore are chiefly granite and gneiss; and 
along the coast stretches the broad belt of alluvium 
common to the whole east coast of India, and in it are 
many salt marshes, divided by sand-dunes from the 
sea. Several veins of cale spar cross the district from 
east to west, and the beds of all the rivers are more 
or less encrusted with a deposit of lime. The district. 
contains many ancient and magnificent buildings ; but. 
the most interesting antiquities are the large sepulchral 
earthen urns of prehistoric races which have been 
found at several places, especially along the course of 
the Témbrapanf, and which contain bones, pottery of 
all sorts, beads and bronze ornaments, iron weapons, 
implements, etc. As the seat of Dravidian civilization 
Tinnevelli possesses more antiquarian interest than 
any other part of Madras. The climate is very hot. 
and dry except at the season of the monsoons ; the 
average annual rainfall throughout the district is less. 
than 25 inches. Tinnevelli possesses several roads, 
but no canals. The South Indian Railway enters the 
district five miles north of Virudupatti and runs to 
Tuticorin (77 miles) ; a branch line (18 miles) connects 
this last town with Tinnevelli. 


In 1881 the population numbered 1,699,747 (males 825,887, | 
females 873,860), of whom 1,468,977 were Hindus, 89,767 
Mohammedans, and 140,946 Christians. Tinnevelli has 
twelye towns with over 10,000 inhabitants each, viz., 
TINNEVELLI (see below); Srivilliputur, 18,256; Palam- 
cotta, 17,964; Tuticorin, 16,281; Kulase Kharapatnam, 
14,972 ; Sivagiri, 13,632; Viravanallur, 12,318 ; Rajapalayam, 
12,021; Tenkdsi, 11,987; Kdyalpatnam, 11,806; Kallada- 
kdrchi, 10,936; and Sivakasi, 10,833. Out of the total area. 
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of 5381 square miles 1403 are uncultivable waste. In 
1885-86 cereals, chiefly rice and spiked millet, or kambu, 


the staple food of the district, occupied 842,741 acres, pulses | 


192,341, oil seeds 78,127, and cotton 206,717. The total area 
of forest is roughly estimated at 1500 square miles. 
corin is the only port of any importance. The chief ex- 
ports are cotton, coffee, jaggery, chillies, etc. ; sheep, horses, 
cattle, and poultry are also sent to Ceylon. There is a con- 
siderable inland trade with Travancore. The pear] fishery 
on the coast is now unimportant. Coastal navigation is 
dangerous. In 1885-86 the total revenue of the district 


was £365,744 [$1,777,515.84], of which the land-tax yielded | 


£305,850 [$1,486,431]. 

The early history of Tinnevelli is mixed up with that 
of Madura and Travancore. Down to 1781 it is a confused 
tale of anarchy and bloodshed. In that year the nawab of 
Arcot assigned the revenues to the East India Company, 
whose officers then undertook the internal administration 
of affairs. Several risings subsequently took place, and in 
1801 the whole Carnatic, including Tinnevelli was ceded to 
the British. Tinnevelli is now the most Christian district 
of all India, both Roman Catholic and Protestant. 


TINNEVELLL, chief and largest town of the above 
district, is situated 14 miles from the left bank of the 
Tambraparni in 80° 43’ 47’7 N. lat. and 77° 437 49/7 
E. long. The town was rebuilt about 1560 by Vis- 
vanitha, the founder of the Nfyakkan dynasty of 
Madura, who erected many temples, etc., among them 
the great Siva temple. ‘Tinnevelli is an active centre 
of Protestant missions in South India. In 1881 the 
saree was 23,221 (10,963 males and 12,258 fe- 
male 

TINTORETTO. See Rogustt. 

TIPPERAH, a district of British India, in the 
Chittagong division of the lieutenant-governorship of 
Bengal, situated between 23° 0% and 24° 167 N. lat. 
and 90° 36’ and 91° 39’ E. long., with an area of 2491 
square miles. It is bounded on the N. by Maimansinh 
and Sylhet, on the 8. by Noakalf, on the W. by the 
river Meghna, separating it from Maimansinh, Dacca, 
and Bakarganj, and on the E. by the state of Hill 
Tipperah. The district presents a continuous flat and 
open surface, with the exception of the isolated Lélméi 
— (100 feet), and is for the most part laid out in 
well cultivated fields, intersected in all directions by 
rivers and khals (creeks), which are partially affected 
by the tides. 
light and sandy; but in the higher parts a dee 
alluvial soil alternates with bands of clay and sand. 
The principal rivers are the Meghna, which is navi- 
gable throughout the year for boats of 4 tons burden, 
and the Gumti, Dakatia, and Tités, which are also 
navigable for craft of 4 tons for a considerable por- 
tion of their course. There are many marshes or 
bhils. The principal road is the grand trunk (63 
miles), which traverses the district from east to west. 
The wild animals include elephants, tigers, leopards, 
wild boars, jackals, and buffaloes. The climate is 
mild, agreeable, and healthy. 


The population of the district in 1881 was 1,519,338 (males 
770,893, females 748,445); of these Hindus numbered 
511,025, Mohammedans 1,007,740, and Christians 199. There 
are only two towns with more than 10,000 inhabitants 
each viz., Comillah (13,372) and Brdéhmdanbdria (17,438). 
Comillah is the chief town of the district’ and is situated 
on the south bank of the Gumti, in 23° 28’ N. lat. and 91° 
14’ E. long. Rice is the staple crop of the district ; wheat 
and barley, Indian corn and millet, pease, gram, and several 
other pulses are also cultivated, as well as betel-leaf and 
betel-nut, sugar-cane, tobacco, ete. The chief-exports are 
rice, jute, and betel-nuts; and the principal imports, sugar, 
timber, cotton goods, cocoa-nut oil, bamboos, spices, salt, 
tobacco, ete. In 1885-86 the net revenue of the district 
amounted to £181,481 ($881,997.66), the land-tax contribut- 
ing £102,866 ($499,928.76). Tipperah came under the East 
India Company in 1765; but more than a fifth of its present 
area was under the immediate rule of the raja of Hill 
Tipperah, who paid a tribute of ivory and elephants. At 
that time Tipperah formed part of Jaldélpur; but in 1822 it 
was separated, and since then great changes have been made 
in its boundaries. With the exception of a serious raid in 


1860 by the Kukis or Lushdis, nothing has disturbed the | ing, being 114,149 in 1876 and 127,478 in 18 


peace of the district. 


Tuti- | 
"| Clare, and Galway. Its greatest length north to south, 


In the lowlands the soil is uniformly | 


TINNEVELLI—TIPPERARY. 


TIPPERARY, an inland county of Ireland, in the 
province of Munster, is bounded N.W. by Galway 
VE. by King’s county, E. by Queen’s county and 
Kilkenny, S. by Waterford, and W. by Cork, Limerick, 


from the confluence of the Little Brosna and the 
Shannon to the Knockmealdown Mountains is_70 
miles, and its greatest breadth west and east 40. The 


| area is 1,061,731 acres, or about 1659 square miles. 


The surface is extremely varied and picturesque. 
The Knockmealdown Mountains on the southern border 
(2609 feet) are principally of clay slate formation. 
To the north of this range are the picturesque Galtees, 
composed of Silurian strata overlaid by Old Red Sand- 
stone (Galtymore 3015 feet). To the east bordering Kil- 
kenny, are the Slieveardagh Hills composed of coal- 
stone shales and sandstones, and near Templemore 
the Devil’s Bit, Mountains, with a curious gap on the 
summit. In the northwest there is a Silurian and 
sandstone group (Keeper Hill 2265 feet). The greater 
part of the county isa gently undulating plain, Bante 
ing to the central Carboniferous limestone plain of 
Treland. From the rich level country the rock of 
Cashel, also composed of limestone, rises with great 
boldness and abruptness. ‘Tipperary has only one 
river, the Suir, which has its source in the Devil’s Bit 
Mountains, and flows southwards by Templemore, 
Thurles, Cahar, and Clonmel. The Nore, which also 
rises in the Devil’s Bit Mountains, soon passes into 
Queen’s county, and the Shannon forms part of the 
western border. A spur of the Leinster coal-field, 
the most important in Ireland, runs into Tipperary, 
extending to Cashel, a distance of 20 miles with an 
average breadth of 5 miles. All the measures are 
represented. The productive portion of the field is at 
Killenaule. It consists of a narrow trough ranging 
in a northeast direction, the beds dipping towards the 
axis at a high angle. he coal is anthracite and the 
seams are thin, the workable portion being of limited 
extent. In the lower measures are marine fossils, and 
plant impressions are numerous. Copper is obtain- 
able at Lackamore and at Hollyford near Thurles, but 
only in small quantities. There is a vein of lead at 
Shallee, and zine has recently been dug in considerable 

uantities at Silvermines on the north side of the 

eeper Mountains. Manganese, malachite, galena, 
and barytes are also obtainable. There are slate quar- 
ries at Killaloe. Between Caher and Clonmel are 
extensive deposits of fine pipe-clay. The Mitchels- 
town stalactite caverns, discovered accidentally in 1833, 
attract a large number of visitors. 

Agriculture.—Tipperary ranks among the best agricultural _ 
districts of Ireland. The subsoil in the lower grounds is 
limestone, which is overlaid by a rich calcareous loam, 
capable of yielding the finest crops. The centre of the 
county is occupied by the Golden Vale, the most fertile 
district in Ireland, which stretches from Cashel to the town 
of Limerick. On the higher districts the soil is light and 
thin, partaking much of the character of the clay slate and 
sands on which it rests. Detached portions of the Bog of 
Allen encroach on the northeastern parts of the county. 


|The total number of holdings in 1885 was 23,763 of which 


14,369 were under 30 acres in extent,—4841 between 15 and 
30 acres, 4444 between 5 and 15, 2861 between 1 and 5, and 
2223 less than lacre. Of the total area 24.8 per cent. was 
under crops, including meadow and clover, 57.9 under grass, 
1 fallow, 2.5 plantations, 4.9 bog and marsh, 6.4 barren 
mountain land, and 3.4 water, roads, fences, ete. The area 
under corn crops decreased from 85,883 acres in 1876 to 
73,753 in 1885, the decrease having taken place since 

the areas in the previous years having been kab 
uniform. The area under wheat decreased from yr 
acres in 1882 to 5474 in 1885, and that of oats from 57,332 
to 50,196. But the area under barley, for which distillation 
causes a steady demand, rose from 13,551 acres in 1876 to 
17,998 in 1885. The area under green crops fests also 
a tendency to decrease ; the total area in 1885 was 58,8: 
acres, 33,042 being under potatoes, 19,196 a9 
mangolds and beetroot, and 4499 other green 
area under meadow and clover has been ste: 


number of horses in 1885 was 27,365, of which 


TIPPERARY—TIRABOSCHILI. 


used for agriculture ; the number of cattle 254,488, of which 
80,508 were milch cows, the manufacture of butter occupying 
considerable attention ; of sheep 203,798, pigs 80,475, goats 
13,011, and poultry 681,239. 


proprietors owning 1,042,457 acres of an annual value of 


£676,683 ($3,288,679.38), the average value of the land | 


being nearly 13s. ($3.16) per acre. The following possessed 
upwards of 10,000 acres each: Viscount Lismore, 34,945 ; 
Lord Dunalley, 21,081; G. K. 8. M. Dawson, 19,093; Lady 
Margaret Charteris, 16,617; Marquis of Ormonde, 15,765 ; 
Viscount Hawarden, 15,272; N. Buckley, 13,260; earl of 
Cionmel, 11,098; and A. Moore, 10,200. 


Manufactures.—A few persons are employed in mining, | 


but the occupation of the inhabitants is chiefly agricultural. 
‘There are a considerable number of meal and flour mills. 

Railways.—The county is remarkably well supplied with 
railways. A branch of the Great Southern and Western 
runs from Roscrea to Nenagh, where it joins a branch of the 
Limerick and Waterford, which in its progress southeast- 
wards from Limerick crosses the southern corner of the 
county by Limerick Junction, Tipperary, Caher, and Clon- 
mel. The main lineof the Great Southern and Western to 
Cork and Killarney crosses the centre of the county by 
Templemore, Thurles, and Limerick Junction. A branch 
of the Limerick and Waterford connects Thurles with 
Clonmel. 

Administration and Population.—Tipperary is divided into 
a north and south riding, each consisting of six baronies. 
For parliamentary purposes it is separated into four divis- 
ions—East, Mid, North, and South—each returning one 
member. It contains 193 parishes and 3253 town lands. 
It is in the Leinster circuit. Assizes for the north riding 


are held in Nenagh and for the south riding in Clonmel. | 


Quarter sessions are held at Cashel, Clonmel, Nenagh, 
Roscrea, Thurles, and Tipperary. There are twenty-four 
petty sessions districts and parts of six others. The county 
is within the Cork military district. Ecclesiastically it 
belongs to the dioceses of Cashel, Emly, Killaloe, and Lis- 
more. Since 1841 the population has decreased more than 
one-half. From 435,553 in that year it fell to 216,718 in 
1871 and to 199,612 in 1881. The following towns in 1881 


d over 4000 inhabitants each, viz., Clonmel (partly | 


in Waterford), 9325; Tipperary, 7274; Carrick-on-Suir 
(partly in Waterford), 6583 ; Nenagh, 5422; and Thurles, 
4850. The number of persons who could read and write was 
115,185, who could read only, 24,386 ; the remainder—60,041 
—were unable to read or write. There were 248 persons 
who spoke Irish only and 23,558 able to speak Irish as well 
as English. 

History and Antiquities—Anciently Tipperary was in- 
eluded in the territory of the Tuatha Dé Danann, and 
afterwards probably of the clan of Degaid. Henry IL. 
who landed at Waterford in October, 1172, received at 
Cashel the homage of Donald O’Brien, king of Thomond. 
It was made a county by King John in 1210; in 1328 Edward 
III, made it a county palatine in favor of the earl of Or- 
anonde; and, though the king shortly afterwards resumed 
‘his regal prerogative, the county was regranted in 1337. 
In 1372 the grant was confirmed to James, second earl of 
Ormonde, the lands belonging to the church retaining, 
however, a separate jurisdiction,—a division which con- 
tinued till the Restoration. In 1617 James I. took the county 
palatine into his own hands. It was, however, restored in 
1661 to James, twelfth earl and first duke, whose regalities 
were further made to include the portions of the county 
formerly under ecclesiastical jurisdiction. On the attainder 
of James, second duke, in 1715 the jurisdiction reverted to 
the crown. There are two round towers within the county, 
—one at Roscrea and the other on the rock of Cashel. Of 
‘the old castles there are few important examples. That 
built by the first earl of Ormonde at Thurles has now dis- 
appeared. On the rock of Cashel there are a massive guard 
tower and some remains of the ancient wall. 
hold of Caher, now occupied as a barrack, is still in good 

reservation. At Roscrea one of the towers of the castle 
it by King John still remains, and the stronghold of the 
Ormondes, erected in the reign of Henry VIII., forms the 
4lepét attached to the barracks. The ecclesiastical ruins on 


the rock of Cashel are among the most remarkable in Ire- | 


land. They consist of a cathedral in the Pointed style of 
the 13th century, partly destroyed by fire in 1495; a curi- 
ous Saxon chapel, ascribed to Cormac MacCullinan, arch- 


_ bishop of Cashel (b. 831) ; the bishop’s palace ; the “ vicar’s 


oral-house,”—all on the summit of the rock; and Hore 
at its foot, founded for Benedictines in 1272. The 
of Holy Cross was founded in 1182 for Cistercian 
nks, and is one of the finest monastic ruins in Ireland. 
1e relic of the true cross, from which the abbey takes its 
1e, is in possession of the Catholic hierarchy of the dis- 
Von, XXTIT.—1186 


The strong- | 


According to the latest Jand- | 
owners’ Return (1876), the county was divided among 2372 | 
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| trict. The other principal ecclesiastical ruins are the pri- 
ory of Athassel, founded for Augustinian monks about 
1200; Fethard abbey, founded in the 14th century, now 
used as achapel; the gable and porch of the abbey of Ros- 
crea, founded by St. Cronan in the 7th century; and a por- 


| tion of the Franciscan friary founded in the same town in 


1490, 


TIPPERARY, a market town in the above county, 
is beautifully situated near the base of the Slieve-na- 
muck or Tipperary Hills, a branch of the Galtee range, 
on the Waterford and Limerick Railway, 3 miles 
southeast of Limerick Junction and 110 southwest of 
Dublin. It contains a handsome Protestant church, a 


' Catholic chapel, an endowed grammar-school, a town- 


hall, and a new corn and butter market. Owing to 


its situation in the centre of a fine agricultural dis- 
| trict, it enjoys considerable prosperity, and its butter 
‘market ranks next to that of Cork. 


The town is of 
great antiquity, but first acquired importance by the 
erection of a castle by King John, of which there are 
now no remains. A monastery founded for Augustin- 


_ians by Henry ITI., which has also disappeared, gave 


asecond impulse to its growth. Formerly it was a 
corporation from a grant made in 1310 by Edward IT., 
but is now governed by commissioners under provision 
of the Town Improvement Act of 1854. The popula- 
tion in 1871 was 6638, and in 1881 it was 7274. 

TIPPOO SAHIB (1749-1799), sultan of Mysore, 
was the son of Hyprr Att (q.v.), and was born in 
1749. Hereceived a careful Mohammedan education, 
and was instructed in military tacties by the French 
officers in the employment of his father. In 1767 in 
the invasion of the Carnatic he commanded a corps 
of cavalry, and he subsequently distinguished himself 
in the Mahratta War of 1775-79. On the outbreak 
of the first Mysore War in 1780 he was put at the 
head of a large body of troops, with which he achieved 
several successes; in particular he entirely defeated 
Brathwaite on the banks of the Colerun in February, 
1782. He succeeded his father in December, 1782, 
and in 1784 concluded a treaty of peace with the 
English. In the same year he assumed the title of 
sultan. In 1787-88 hesubjugated the Nairs of Mala- 
bar, and in 1789 provoked English invasion by ray- 
aging the territories of the rajah of Travancore. 
When the English entered Mysore in 1790, he retali- 
ated by a counter invasion, but he was ultimately com- 
pelled by Cornwallis’s victory at Arikera, near Seringa- 
patam, to purchase peace by the cession of the half. 
of his dominions (16th March, 1792). The English 
having deemed it necessary to renew hostilities in 
March, 1799, he was in less than two months shut up 
in Seringapatam and accidentally killed during the 
ae (4th May, 1799.) See Inp1A, vol. xii. pp. 
842-3. 

TIPTON, a town of England, in Staffordshire, is 
situated in the valley of the Stour, on the London 


‘and North-Western Railway, 4} miles southeast of 
| Wolverhampton and 121 northwest of London. 


It is 
built in a somewhat scattered and irregular manner, 
with coal-pits and iron and other works interspersed. 
Branches of the Birmingham Canal supply it with 
water communication. It depends chiefly on its iron 
manufactures, especially of a heavy kind, and has 
numerous large furnaces and rolling-mills. Tts princi- 
al goods are rails, engine-boilers, tubes, fenders, and 
re-irons. It also possesses works for making iron 
bridges and _ stations, cement-works, brick-works, and 
maltings. There are no public buildings of impor- 
tance. Tipton has six churches. The parish church 
is of very ancient date, and its registers go back to the 
Ree cote Formerly the town was sometimes called 
ibbington. It is under the government of a local 
board formed in 1866. The population of the urban 
sanitary district (area, 2697 acres) in 1871 was 29,445, 
and in 1881 it was 30,013. 
TIRABOSCHI, Grrotamo (1731-1794), the first 


‘historian of Italian literature, was born at Bergamo 
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on 18th December, 1731. He studied at the Jesuit 
college at Monza, entered the ‘order, and was ap- 
pointed in 1755 professor of eloquence in the univer- 
sity of Milan. ere he produced (1766-68) Vetera 
Humiliatorum Monumenta (3 vols.), a history of the 
extinct order of the Umiliati, which gave him at once 
a distinguished place in literature. 
1770 librarian to Francis III., duke of Modena, he 
turned to account the copious materials there accu- 
mulated for the composition of his Storia della Letter- 
atura Italiana. This vast work, in which the progress 
of Italian literature from the time of the Etruscans to 
the end of the 17th century is traced in detail, occu- 
pied eleven assiduous years, 1771-82, and the thirteen 
quarto volumes Barbodyins it appeared successively at 
Wadena during that period. A second enlarged edition 
(16 vols.) was issued from 1787 to 1794, and was suc- 
ceeded by many others, besides abridgments in Ger- 
man, French, and English. Tiraboschi died at Modena 
on 3d June, 1794, leaving a high reputation for virtue, 
learning, and piety. 

Tiraboschi wrote besides Biblioteca Modenese (6 vols,, 1781- 
86) ; Notizie de’ Pittori, Scultori, Incisori, ed Architetti Modenesi, 
(1786); Memorie Storiche Modenesi (5 vols. 1793-94); and 
many minor works. He edited the Nuovo Giornale dei Let- 
terati @ Italia (1773-90), and left materials for a work of 
great research entitled Dizionario Topografico-Storico degli 
Stati Estensi (2 vols. 4to, Modena, 1824-25). 


TIRESIAS, a famous Theban seer of Greek legend, 
was a son of Everes and Chariclo, and a descendant 
of Udeeus, one of the men who had sprung up from 
the serpent’s teeth sown by Cadmus. He was blind, for 
which various causes were alleged. Some said that the 
gods had blinded him because he had revealed to men 
what they ought not to know. Others said that 
Athene (or Artemis) blinded him because he had seen 
her naked ; when his mother prayed Athene to restore 
his sight, the goddess instead purged his ears so that 
he could understand the speech of birds and gave him 
a staff wherewith to guide his steps. Another story 
was that on Mount Cyllene (or on Cythzrum) he saw 
two snakes coupling ; he killed the female and became 
himself a woman. Seven years afterwards he saw the 
same sight, and killing the male became himself a 
man again. When Zeus and Hera disputed whether 
more pleasure was enjoyed by the male or the female 
sex, they referred the question to Tiresias, as he had 
experience of both. He decided in favor of the 
female sex, and Hera in hér anger blinded him ; but 
Zeus gifted him with long life and infallible divination. 
He lived for seven or, according to others, nine gener- 
ations. In the war of the Seven against Thebes he 
foretold to the Thebans that they would be victorious 
if Meneeceus offered himself in sacrifice. In the war 
of the Epigoni he advised the Thebans to flee. They 
fled, and he with them ; but coming to the Tilphusian 
well he drank of it and died. According to others, 
Tiresias was taken prisoner by the victorious Argives 
and died while they were taking him to Delphi. The 
Argives took his daughter Manto (or Daphne) pris- 
oner and sent her to Apollo at Delphi, where, being as 
skilled a seer as her father, she gave oracles. A dif- 
ferent version of the legend of Tiresias was given by 


the elegiac poet Sostratus (reported by Eustathius on | 


Od., x. 492). According to him, Tiresias was origi- 
nally a girl, but had been changed into a boy by 


Apollo at the age of seven; after undergoing several | P 


more transformations from one sex to the other, she 
(for the final sex was feminine) was turned into a 
mouse and her lover Arachnus into a weasel. Tire- 
sias’s grave was at the Tilphusian spring; but there was 
a cenotaph of him at Thebes, where also in later times 
his ‘‘observatory,’’ or place for watching for omens, 
was pointed out. He had an oracle at Orchomenus, 
but during a plague it became silent and remained so 
in Plutarch’s time. According to Homer, Tiresias 
was the only person in the world of the dead whom 
Proserpine allowed to retain intelligence. He figured 


Nominated in| 
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in the great paintings by Polygnotus in the Lesche at 
Delphi. The story of his transformation into a woman 
is perhaps to be explained by the custom of medicine- 
men dressing like women, which prevails in Borneo, 
Patagonia, Kadiak (off Alaska), and probably else- 
where. 

TIRHUT or Trrwoor, a district of British India, 
was formerly the largest and most populous in Bengal. 
'On Ist January, 1875, it was divided into the two 
‘districts of Darbhangah and Muzaffarpur. For the 
latter, see Muzarrarpur. The former with an area 
of 3335 square miles, lies between 25° 30’ and 26° 407 
|N. lat. and 85° 34’ and 86° 46’ E. long., and is 
| bounded on the N. by Nepal, on the E. by Bhagalpur, 
'on the S. by Monghyr, and on the W. by Muzaffar- 
|pur. The population of Darbhangah in 1881 was 
2,633,447 (males 1,295,788, females 1,337,659); of 
these Hindus numbered 2,323,979, Mohammedans 
308,985, and Christians 325. Its chief towns are 
Darbhangah, the capital, with 65,955 inhabitants ; 
Madhubani, 11,911; and Rusera, 11,578. The total 
revenue of Darbhangah district in 1885-86 amounted 
to £157,037 [$763,199.82], of which the land revenue 
yielded £80,442 [$390,948.12]. 


The alluvial tract of country formerly known as Tirhut is 
varied by undulations, with groves, orchards, and woods. 
The principal rivers are the Ganges, Gandak, Béghmati, 
Tiljugd, and Karai, which are rarely navigable, except 
during the rainy season, when they are mostly rapid and 
dangerous. Tirhut produces all sorts of crops, rice being 
the principal; others are wheat, barley, maize, oil-seeds, 
etc.; opium and tobacco are largely grown for export. The 
chief industries include the manufacture of indigo, salt- 
petre, coarse cloth, pottery,and mats. The Tirhut State 
Railway runs from Mokameh on the left bank of the 
Ganges through Darbhangah and Muzaffarpur districts 
northwest into Champaran district as far as Bettia. A ferry 
over the Ganges at Mokameh connects it with the East 
Indian Railway. There are two branches, one extending 
from Muzaffarpur southwest to Hajipur (to be connected 
with the Bengal and North-Western Railway at Sonapur 
by a bridge over the Gandak), the other (226 miles open for 
traffic in March, 1886) from Samastipur via Darbhangah to 
Janjarpur, from which it will extend eastwards to Parta- 
bganj,a mart upon the Kosi river near the Nepal frontier. 


TIRLEMONT (Flem. Thienen), a town of Bel- 
gium, in the province of Brabant, 293 miles by rail to 
the east of Brussels, on the Great Geete. e old 
walls, dismantled since 1804, are nearly 6 miles in 
circuit, but enclose a large extent of arable and garden 
ground. The streets are regular, and there are some — 
spacious squares ; the market-place contains the town- 
hall, recently restored, and the church of Notre 
Dame du Lac, founded in 1298, enlarged in the 15th 
century, but still unfinished. The church of St. Ger- 
main dates partly from the 9th century. The indus- 
tries of the place include the making of steam-engines, 
brewing, distilling, soap-making, tanning, and various 
woollen and cotton manufactures. The population in 
1876 was 13,296. 


Tirlemont was once a much larger and more flourishing 
town than it now is; it has suffered much in war and was 
taken by the French in 1635, by Marlborough in 1705, and 
again by the French in 1793. John Boland the famous 
editor of the Acta Sanctorum, was born here in 1596. 


TIRYNS, the Tipure recyidecoa of Homer (IL, ii. 
559), was a small Peloponnesian city, in the pone 
eriod of the Achzean race, long before the Dorian 
immigration. It stood on asmall rock in the marshy 
plain of Argolis, about 3 miles from the sea, and was 
fabled to have been founded by King Proetus, the 
brother of Acrisius, who was succeeded by the hero 
Perseus. It was the scene of the early life of Hera- 
cles, who is hence called Tirynthius. The massive 


aks, p. 32 sq.; Carl Bock, Head Hunters of Bi 
\Descréntion of Pa ;_ Trans, 
Ethnogr. 


TIRYNS. 


walls were said to have been the work of Cyclopean 
masons. Its period of greatest splendor was during 
the llth and 10th centuries B.c., but the city con- 
tinued to exist till about 468 B.c., when it was de- 
stroyed through the jealousy of the inhabitants of the 
neighboring Argos,’ who had not assisted in the final 
defeat of the Persians at Platzea.' 


a 
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Fic. 1.—Plan ofthe palace in the upper part of Tiryns. 1. Main gate in 
2. Inner gate, approached between massive walls. 
5. Court (avAn) of the men, sur- 


the outer wall. 
Main propyleum. 4. Inner propyleum. 
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wall was probably not more than 10 or 12 feet high above 
the ground, so the masonry acts as a retaining wall to a 
considerable depth of earth which covers the rock (see Fig. 
2 below). The wall is built of very large hammer-dressed 
blocks, some as much as 10 feet long by 3 feet 3 inches 
or 3 feet 6 inches wide, with smaller ones to fill up the in- 
terstices. The whole was bedded, not in mortar, but in 
clay, which has mostly been washed out of the joints; 
originally the surface was probably protected with 
a coating of stucco. The only important gateway, 
which was on the east side, away from the sea, prob- 


ES 
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Fic, 2.—Section through the outer wall of the city at 20 
in Fig. 1. A, Outer base of wall. B. Inside level of city. 
C. Intermediate platform for the garrison. D. Chambers 
opening on to it, with roof formed of projecting courses 
of stone in large blocks. E. Top of main wall, paved 
with clay, level with the inside. F. Wooden columns 
on existing stone bases, forming a porticus or covered 
walk along the top of the wall. G. Outer wall of the 
colonnade built of brick, now missing. H. Probable roof 
of the colonnade of wood, covered with beaten clay. 


ably resembled the “lion gate” at Mycene. The 
other entrances are mere slits in the wall. One of 
these and the chief gate are shown in Fig.1. Inter- 
nally the area of the city was divided by cross walls 


8. OG 
into three parts at successive levels. The lowest 


rounded by a colonnade on three sides; the altar to Zeus Herceus is by 
the entrance. 6. Aigovea, portico of the men’s megaron. 7. IIpédopuos, 
inner porch. 8. Men’s megaron, with roof supported on four columns, 
and the circular hearth in the middle. 9, Bath-room and small gadAdapor. 
10, 10. Chambers round the great court. 11, 11. Guard chambers by the 
main propyleum. 12. Passage (Aavpy) from the main propyleum to the 
women’s part. 13, 13. Courts of the women. 14. Women's megaron. 15, 
Chambers (@aAauor) in the women’s part. 16. Passage from women’s part 
to the rock-cut stairs. 17. Small postern door in the semicircular bastion, 
approached by flight of rock-cut steps. 18, 18. Massive outer wall of city. 
19. Inner wall to guard the entrance passage. 20. Part of outer wall, 
with intermediate passage and rows of chambers, as shown in Fig. 2. 


and middle divisions have not yet been excavated ; 
the upper part at the south end of the rock was com- 
pletely exposed in 1884-85 by Schliemann and Dérp- 
feld, and the almost complete plan of the various 
structures clearly made out. This division contains 
the palace of the ruler of Tiryns, a building which 
shows careful and skilful construction, elaborate 
decoration, and a well-arranged plan, suitable to the 
wants of a wealthy autocratic chief, who lived in a 
manner which partly recalls the luxury of an Oriental 


king, and also resembled the feudal state of a medie- 


Excavations made in 1884-85 by Schliemann and | val baron, surrounded by a crowd of vassals. From the main 


Dérpfeld over part of the rock on which Tiryns stood | gate, 


have exposed a most interesting building, quite unique 
as an example of a Greek palace of the 11th or 10th) 
century B.C., and of special interest from the way in| 
which it closely illustrates the Homeric palaces of Alci- | 
nous and Odysseus, and throws a new light on scenes 
<a es the slaughter of the suitors (Od., xxi. and 
XxXii. ). 


The rock on which Tiryns is built is of an irregular oval 

| shape, about 330 yards long by 112 at the widest part, and 
is surrounded by a very massive wall, varying from 30 to 40 

feet in thickness and averaging when complete about 50 feet 

in height, measuring from its base outside. Inside, the 


; ? Homer (J1., ii. 559) speaks of the Tirynthians as subject to 


‘O08. 

thee Diod., iv. 10; Paus., ii. 25; and Herod., vi. 83, ix. 28. Schlie- 
mann (Tiryns, London, 1886) and Mahaffy (in Hermathena, Dub- 
lin), however, deny the truth of this statement, believing that 
Tiryns to exist some centuries earlier, in spite of the 
strong evidence given by the inscription on the bronze column 
(now in Constantinople), formed by three twisted serpents, 
which once supported the golden tripod dedicated to Apollo out 


tat that battle ; moreover, recent discoveries have brought 
light remains of an important building of about 600 B.c. 


of the spoils from Platea. Tiryns occurs in the list of allied states 


which was defended by a tower, astrong passage led be- 
tween the outer wall and an inner one to an inner gate, 
thence to a propyleum or double porch, with two wooden 
columns on each side,’ adjoining which were chambers for 
guards. Then came another similar, butsmaller propyleum, 
and opposite to that was the entrance of the great court 
(ava), nearly 53 by 70 feet, in which stands the altar to Zeus 


| Herceus, with a circular pit beneath it to catch the victims’ 


blood. This court was surrounded by wooden columns 
supporting a roof, like a mediwval cloister; on the south 
side are chambers for attendants (@a\dyo.), On the north 
side is the great hall (néAapov*), with an outer portico sup- 
ported by two columns (di@ovea) and an inner vestibule 
(xpédouos) with three doors.® The hall isabout 40 by 30 feet, 
with a circular hearth-stone in the centre (écria or écxdpa), 
Four columns supported the roof, the central part of which 


8 The arrows in Fig. 1 show the way from the city gate to the 
palace court and hall. 

4 The women’s hall is also called the megaron ; see Od., xviii. 
198. 
5 The mpddonos is mentioned by Homer (J/., ix. 473, and Od., iv. 


| 302) ; but in the palace of Odysseus the aigovea seems to have been 


the only vestibule to the megaron. In several respects the 
palace of Tiryns is more magnificent than that of Odysseus, 
whose hall was paved with clay, not concrete as at Tiryns; see 
Od., xxi. 122, where Telemachus ap¢i 8 yaiaw évage, after cutting 
a trench to fix the row of axes. 
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probably rose above the rest like a medieval “lantern”; |The importance of these early textual studies was that 


and in this there was probably a door leading out to the 
flat roof round it—possibly the dpc0@dpy of Homer (Od., xxii. 
126), through which one of the suitors escaped and so got 
arms from the treasury or armory, which was on an upper 
floor (see Od., xxii. 142 and xxi.5), On the west side of 
the hall are a number of small chambers (@a\dapo:) for the 
unmarried men, and a bath-room about 12by 10 feet, with 


its floor formed of one great slab of stone, sloped so as to | 


drain out at one side through a pipe which passes through 
the wall. The women’s part of the house is of equal im- 
portance to that of the men, and has its hall and two open 
courts with pillars. It is approached in a very circuitous 
way,! either by a passage (Aatpn) leading from a side door 
in the main propyleum or by another long passage which 
winds round the back of the men’s hall, and so leads by a 
long flight of steps, cut in the rock, to the little postern 
door in the semicircular bastion. The many small rooms 
in this part of the palace were probably the bedrooms of 
the women and married couples of the chief's family. A 
staircase at 16 led to an upper floor, like the «tat opndh 
of Od, xxi.5. The circuit wall round the palace is more 
strongly constructed than the rest. On the south side it is 
built in two offsets, forming a level platform for the garri- 
son halfway up. In the upper and thinner part of the wall 
two narrow passages at different levels are formed in its 
thickness. They are roofed by projecting courses of stone 
in large blocks. The wall on the east side has a similar 
intermediate platform, on to which open a series of small 
chambers formed in the mass of the upper wall (see Fig. 2). 
At the top level the wall was covered by a colonnade of 
wood pillars resting on circular stone blocks. This sup- 
ported a flat roof and was open to the inside of the city. 
The back of the colonnade was built of brick, and is now 


missing, as are all the brick parts of the city, owing to the | 


bricks having been only sun-dried. 

The methods of construction employed in the Tiryns 
palace are of the highest interest. The foundations and 
about 3 feet of the walls above the ground are made of large 
blocks of stone bedded in clay; above this the wall was of 
brick, sun-dried, and covered with stucco. The upper story 
was probably of wood. Some of the thresholds of the doors 
were massive blocks of stone (Adtvos odds); others were of 
wood (dptives oddés), Wood was also used for all the col- 
umns, doorposts, and ante (rapacrades), and in some cases 
the walls of the rooms were lined with wood, carefully 
fixed by dowels, the holes for which still exist.2 The doors 
had pivots of bronze revolving in well-fitted bronze cup- 
like sockets let into the thresholds. In the megaron and 
other rooms the floors are of good concrete, decorated with 
a simple series of incised lines, colored blue and red. The 
stucco of the internal wall is decorated with bold and very 
effective patterns—birds and scroll-work of semi-Oriental 
style; in many cases the motives are obviously taken from 
textile ornaments, as in the most archaic style of vase 
painting. One example of rich and costly decoration re- 
mains—part of a frieze of white alabaster, sculptured in 
relief with rosettes and interlacing patterns, and studded 
with jewel-like pieces of blue glass or enamel, the Opryxds 
cvdvowo of Od. vii. 87.3 Further excavations in the lower 
parts of the city will probably bring to light the dwellings 
of the citizens who garrisoned the place. The great bulk 
of the Tirynthians must have lived in houses outside the 
citadel, but under the shelter of its protection, just as in 
mediswval Italy villages grew up round the castles of any 
powerful lord.* (J. H. M.) 


TISCHENDORF,’ Lopeaorr Friepricn Kon- 
STANTIN (1815-1874), an eminent Biblical critic, the 
son of a physician, was born on 18th January, 1815, 
at Lengenfeld, near Plauen, in the Saxon Voigtland. 
From the gymnasium at Plauen he passed in 1834 to 
the university of Leipsic, where he was mainly influ- 
enced by Winer, and began to take special interest in 
New Testament criticism. In 1840 he qualified as uni- 
versity lecturer in theology with a dissertation on the 
recensions of the New Testament text, the main part 
of which reappeared in the following year in the pro- 
legomena to his first edition of the New Testament. 


1 The way to the harem in a modern Oriental house is similarly 
made as circuitous as possible for the sake of privacy. 

* The marks of the wooden wall linings are specially clear in 
the little bath-room. 

® The genuineness of this line has been questioned, but appa- 
rently without much reason. 
; = modern Italian castello means a ‘‘ village” as well as a 
‘ castle.” 

5 In 1869 he became Konstantin von Tischendorf, having been 
raised to a place in the hereditary nobility of Russia, 


| tended critical expeditions. 


they convinced him of the absolute necessity of new 
and exacter collations of MSS., and to this work he 
now gave himself. Above all he desired to go to 
Rome; but lack of help and money compelled him to 
turn first towards Paris, where he remained from Oc- 
tober, 1840, till January, 1843, busy with the treasures 
of the great library, eking out his scanty means by 
making collations for other scholars, and producing 
for Didot several editions of the Greek New Testa- 
ment, one of them exhibiting the form of the text 
corresponding most closely to the Vulgate. The great 
triumph of these laborious months was the decipher- 
ment of the palimpsest Codex Ephraemi Reseriptus, 
of which the New Testament part was printed before 
he left Paris and the Old Testament in 1845. His 
success in dealing with a MS. much of which had 
been illegible to earlier collators brought him into note 
and gained public and private support for more ex- 
From Paris he had paid 
short visits to Holland (1841) and England (1842), In 
1843 he visted Italy, and after a stay of thirteen months 
went on to Egypt, Sinai, Palestine, and the Levant, 
returning by Vienna and Munich.® From Sinai he 
brought a great treasure, forty-three leaves of what is 
now known as the Codex NSinaiticus (x). For the 
time he kept the place of discovery a secret, hoping to 
return and procure the rest of the book, and the frag- 
ments were published in 1846 as the Codex Friderico- 
Augustanus, a name given in honor of the king of 
Saxony. He now became professor in Leipsie and 
married (1845). His teaching was apparently not very 
remarkable ; but his vacations were often oceupied b 

fruitful critical journeys, and in 1853 and 1859 he oka 
a second and a third voyage to the Kast. In the last 
of these, in which he had the active aid of the Rus- 
sian Government, he at length got access to the re- 
mainder of the precious Sinaitic codex, and persuaded 
the monks to present it to the ezar, at whose cost it 
was published in 1862. To gain for critical study a 
manuscript in point of age second only to the famous 
Vatican Bible was a splendid triumph, but Tischen- 
dorf’s Eastern journeys were rich enough in other less 
sensational discoveries to deserve the highest praise.’ 
Side by side with his industry in collecting and collat- 
ing MSS., Tischendorf pursued a constant course of 
editorial labors, mainly on the New Testament, until 
he was broken down by overwork in 1873. He died 
on 7th December, 1874, at Leipsic. 


The great edition, of which the text and apparatus ap- 
peared in 1869 and 1872,8 was called by himself editio viii. ; 
but this number is raised to twenty or twenty-one if mere 
reprints from stereotype plates and the minor editions of 
his great critical texts are included; posthumous prints 
bring up the total to forty-one. Four main recensions of 
Tischendorf’s text may be distinguished, dating respectivel 
from his editions of 1841, 1849, 1859 (ed. vii.), 1869-72 ( 
viii.). The edition of 1849 may be regarded as historically 
the most important from the mass of new critical material 
it used; that of 1859 is distinguished from Tischendorf’s 
other editions by coming nearer to the received text; in 
the eighth edition the testimony of the Sinaitie MS. re- 
ceived great (probably too great) weight. The readings of 
the Vatican MS. were given with more exactness and cer- 
tainty than had been possible in the earlier editions, and 
the editor had also the advantage of using the published 
labors of Tregelles. Whatever judgment may be passed on 
Tischendorf’s critical tact and power, the apparatus of this 
final edition will not soon be superseded, and sums up a 
vast series of most important services to Biblical study. 

Much less important was Tischendorf’s work on the 
Old Testament. His edition of the Roman text, with the 
variants of the Alexandrian MS., the Codex Ephraemi, and 
the Friderico-Augustanus, was of service when it appeared 


6 See his Reise in den Orient, Leipsic, 1845-46. 
7 The MSS. brought to Europe on the first two 
catalogued in the A Sacra et Profana ; 
larged 1861). See also the Monumenta Sacra fi ei] 
and Nova Collectio of the same ag ee The third ve 
Nova Coll. gives the results of his last Eastern 

8 The prolegomena remained unfinished at 
being supplied by C. R. Gregory. 


TISIO—TITANIUM. 


in 1850, but being stereotyped was not greatly improved in | 
subsequent issues. Its imperfections, even within the lim- 

ited field it covers, may be judged of by the aid of Nestle’s | 
appendix to the sixth issue (1880). Besides this may be 

mentioned editions of the New Testament Apocrypha (Acts | 
of Apostles, 1851; Gospels, 1853, 2d ed. 1876; Apocalypses, 

1866), and various minor writings, in part of an apologetic | 
character, such as Wann wurden unsere Evangelien verfasst? | 
(1865) and Haben wir den echten Schrifttext der Hvangelisten und 
Apostel ? (1873). 


TISIO, or Tist, BENVENUTO (1481-1559), commonly 
called [L GAROFALO, a painter of the Ferrarese school. | 
He was born in 1481 at Garofolo, in the Ferrarese ter- 
ritory, and constantly used the gillyflower (garofalo) | 
as a symbol with which to sign his pictures. He took | 
to drawing in childhood, and was put to study under | 
Domenico Panetti (or Laneto), and afterwards at Cre- 
mona under his maternal uncle, Niccold Soriani, a 
painter of credit, who died in 1499; he also frequented | 
the school of Boccaccio Boccaccino. Removing to 
Rome, he stayed fifteen months with Giovanni Baldini, 
acquiring a solid style of draughtsmanship, and finally 
to Mantua, where he remained two years with Lorenzo 
Costa. He then entered the service of the marquis 

neesco Gonzaga. Afterwards he went to Ferrara, 
and worked there four years, showing diligence and 
delicacy without much severity or elevation of style. 
Attracted by Raphael’s fame, and invited by a Fer- 
rarese gentleman, Geronimo Sagrato, he again removed 
to Rome, and found the great painter very amicable ; 
here he stayed two years, rendering some assistance in 
the Vatican frescos. From Rome family affairs recalled 
him to Ferrara ; there Duke Alphonso I. commissioned 
him to execute paintings, along with the Dossi, in the 
Villa di Belriguardo and in other palaces. Thus the 
style of Tisio partakes of the Lombard, the Roman, 
and the Venetian modes. He painted extensively in 
Ferrara, both in oil and in fresco, two of his principal 
works being the Massacre of the Innocents (1519), 
in the churchof S. Francesco, and the Betrayal of 
Christ (1524), accounted his masterpiece. For the 
former he made clay models for study and a lay figure, 
and executed everything from nature. Both in the 
Ferrarese territory and in Rome his pictures of small 
dimensions are very numerous. He continued con- 
stantly at work until in 1550 blindness overtook him, 
—an aflliction which he bore with patience, being a 
man of pleasant friendly disposition and of devout 
feeling. In the later years of his work he painted on 
all feast-days in monasteries for the love of God. He 
had married at the age of forty-eight and died at Fer- 
rara_on 6th (or 16th) September, 1559, leaving two 
children. 


Garofalo combined sacred inventions with some very 
familiar details. A certain archaism of style, along with a 
strong glow of color, suffices to distinguish from the true 
method of Raphael even those pictures in which he most 
closely resembles the great master, and this is sometimes 
very closely. He wasa friend of Giulio Romano, Giorgione, 
Titian, and Ariosto; in a picture of Paradise he painted 
this poet between St. Catherine and St. Sebastian. In youth 
he was fond of lute-playing and also of fencing. He ranks 
as the best of the Ferrarese painters; his leading pupil was 
Girolamo Carpi. The Adoration of the Magi, in the church 
of St. George near Ferrara, and a Peter Martyr, in the 
Dominican church, Ferrara (sometimes assumed to have 
been done in rivalry of Titian), are among his principal 
works not already mentioned. The Palazzo Chigi and the 
Palazzo Borghese contain numerous examples, and the Lon- 
don National Gallery four, one of them being a Madonna 
a Christ enthroned, with St. Francis and three other 
saints. 


_ TITANIUM (atomic weight'= 48.08, O= 16), 
signates in chemistry a relatively rare element, 
hich is customarily classed with the metals, although 


t comes nearer in its character to silicon than to any 


of the ordinary metals. Its discovery as an element 
was due to William Gregor, who found in the mineral | 


i to T. E. Thorpe’s researches, published in 1883, 


| declared them to be metallic titanium. 
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menaccanite a new earth, which was regarded as the 
oxide of a new metal, menachin. Independently of 
him Klaproth in 1793 discovered a new metal in rutile 
and called it titanium; he subsequently found that it 
was identical with Gregor’s element. The latter name 
was, however, retained. ‘Titanium, although pretty 
widely diffused throughout the mineral kingdom, is not 
found in abundance. The commonest titanium mineral 
is rutile (TiO,) ; anatase and brookite, though mineral- 
ogically different from rutile and each other, are forms 
ot the same binoxide. 


Metallic titanium is little known. In 1822 Wollaston ex- 
amined a specimen of those beautiful copper-like crystals 
which are occasionally met with in iron-furnace slags, ‘and 
This view had cur- 
rency until 1849, when Wohler showed that the crystals are 
a compound, Ti( NC): ++ 38TisNe, of a cyanide and a nitride of 
the metal. Real titanium was made by Wéhlerand Deville 
in 1857 by heating to redness fluo-titanate of potassium (see 
below) in vapor of sodium in an atmosphere of dry hydro- 
gen, and extracting the alkaline fluoride formed by water. 
The metal thus produced had the appearance of iron as ob- 
tained by the reduction of its oxide in hydrogen. When 
heated in air, it burns brilliantly, with the formation of 
binoxide. Its most curious property is the readiness with 
which it unites with nitrogen gas into a nitride. The exact 
composition of this nitride is not known; but when heated 
in hydrogen it loses part of its nitrogen as ammonia, and 
becomes TisNeé, a metallic-looking yellow solid, and this 
when heated in nitrogen gas passes into higher nitrides, 
which are again available for the production of ammonia. 
Tessié du Mothay in 1872 proposed to utilize these reactions 
for the production of ammonia from atmospheric nitrogen. 
Of other titanium compounds the most important are those 
formed on the type of TiX,4, when X = Cl, Br, or 40, ete. 

The binoxide TiO, exists as rutile. One method of pre- 
paring a purer oxide from the mineral is to fuse it, very 
finely powdered, with six times its weight of bisulphate of 
potash in platinum, then extract the fuse with cold water, 
and boil the filtered solution for along time. Titanic oxide 
separates out as a white hydrate, which, however, is gen- 
erally contaminated with ferric hydrate and often with 
oxide of tin, SnOz. A better method is Wohler’s. He fuses 
the finely powdered mineral with twice its weight of car- 
bonate of potash in a platinum crucible, pounds the fuse, 
and treats it in a platinum basin with aqueous hydrofluoric 
acid. The alkaline titanate first produced is converted into 
erystalline fluo-titanate, TiFsKe, which is with difficulty 
soluble, and is extracted with hot water and filtered off. 
The filtrate, which may be collected in glass vessels if an 
excess of hydrofluoric acid has been avoided, deposits the 
greater part of the salt on cooling. The crystals are col- 
lected, washed, pressed, and recrystallized, whereby the 
impurities are easily removed. The pure salt is dissolved 
in-hot water and decomposed with ammonia to produce a 
slightly ammoniacal hydrated oxide; this, when ignited in 
platinum, leaves pure TiO: in the form of brownish lumps, 
the specific gravity of which varies from 3.9 to 4.25, accord- 
ing to the temperature at which it was kept in igniting. 
The more intense the heat the denser the product. The 
oxide is fusible only in the oxy-hydrogen flame. It is in- 
soluble in all acids, except in hot concentrated sulphuric, 
when finely powdered. Supposing the excess of vitriol to 
have been boiled away, the residue, after cooling, dissolves 
in cold water. The solution, if boiled, deposits its titanic 
oxide as a hydrate called meta-titanic acid, because it differs 
in its properties from ortho-titanie acid, obtained by decom- 
posing a solution of the chloride in cold water with alkalies. 
The ortho-body dissolves in cold dilute acids; the meta- 
body does not. If titanie oxide is fused with excess of 
alkaline carbonate it expels COz parts of carbonic acid for 
TiO: parts of itself. The salt RxOTiO2 is decomposed by 
water with the formation of a solution of alkali free of 
titanium, and a residue of an acid titanate, which is in- 
soluble in water but soluble in cold aqueous mineral acids. 

The chloride TiCl, is obtained as a distillate by heating to 
dull redness an intimate dry mixture of the binoxide and 
ignited lampblack in dry chlorine. The reaction may be 
carried out in a hard glass tube. For methods of purifica- 
tion we refer to the handbooks of chemistry. The pure 
chloride isa colorless liquid of 1.7604 specific gravity at 0° C. 
[32° F.], boiling at 136.4° [277.5] under 753.3 mm. pressure 
(T. E. Thorpe). It fumes strongly in moist air. When 
dropped very cautiously into cold water it dissolves into a 
clear solution, which, however, when boiled, deposits most 
of its oxide in the meta-hydrate form. There are, at least, 
two lower chlorides of titanium,—one of the composition 
Ti2Clg and another of the composition TiCl, both solids and 
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both extremely prone to pass into titanic compounds. A | sacred pe me We find it in Greece (as at Athens), 


solution of the tetrachloride in water, as well as of the | and in Nici 


soluble hydroxide in dilute acid generally, when kept in 
contact with metallic zinc, is reduced to one of the lower 
chlorides with development of a violet color. With regard 


to the detection of titanium we need not add much to what | 


we have already given incidentally. Acid solutions of TiOz 


are not precipitated by sulphuretted hydrogen ; but sulphide | 


of ammonium acts on them as if it were ammonia, the H.S 
being liberated. Oxide of titanium when fused with micro- 
cosmic salt (i.e., NaPOs) in the oxidizing flame yields a bead 
which is yellowish in the heat but colorless after cooling. 
In the reducing flame the bead becomes violet, more readily 
on the addition of tin; in the presence of iron it becomes 
blood-red.. Titanic oxides when fused on charcoal, even 
with cyanide of potassium, yield no metal. 


TITANS, powerful beings of Greek mythology, the 
children of ky and Earth. According to Hesiod, the 
male Titans were Oceanus, Coeus, Crius, Hyperion, 
Tapetus, and Cronus ; the female were Thea, Rhea, 
Themis, Mnemosyne, Phoebe, and Tethys, to whom 
Apollodorus adds Dione. For the rebellion of the 
Titans against their father Sky (Uranus), the success 
and reign of Cronus, and the final consignment of the 
Titans to Tartarus by. Zeus, see MyrHoLoay, vol. 
xvii. p. 161, and SATURN, vol. xxi. p. 335 sq. 
TITHES. It has been explained in SAcRIFICE 
(vol. xxi. p. 147) that among ancient peoples sacrificial 
gifts frequently assume the character of a tribute 
in kind, paid to the deity in acknowledgment of the 
fruits of the land, or the increase of fects attributed 
to his blessing. At first this tribute is not measured 


or enforced by law: the gift is a voluntary one, the | 


magnitude of which may be fixed by a vow, or in- 
fluenced by public opinion as to what is reasonable, 
but is not prescribed by any stated authority having 

ower to exact what is prescribed. In the oldest 

ebrew legislation sacrificial gifts to Jehovah (first- 
lings and first-fruits) are demanded ; but apart from 
the consecration of the firstlings, which is imperative 
(Exod. xxii, 29 sq., xxxiv. 19 sqg.), the amount is not 
fixed. In Deuteronomy (xiv. 22 sqq.), on the other 
hand, the tithe or tenth of corn, wine, and oil is re- 
quired in addition to the firstlings of the flock and the 
herd. This precept, written down in the 7th century 
B.C., is plainly no innovation, but rests on older usage 
(ep. Gen. xxviii. 22; Amos iv. *4);- the new point 
emphasized is not that tithes must be paid, but that 
they must be consumed at the central, instead of a 
local, sanctuary (Deut. xii. 6, 11, xiv. 23 sqq.), appar- 
ently at the great autumn feast or Feast of TAaBER- 
NACLES (q.v.).1 Such a tithe is still nothing more 
than the old offering of first-fruits (bikhartm) made 
definite as regards quantity, and it was only natural 
that as time went on there should be some fixed 
standard of the due amount of the annual sacred 
tribute.* The establishment of such a standard does 
not necessarily imply that full payment was exacted ; 
in Gen. xxviil. 22 Jacob vows of his own free will to 
pay tithes, just as the Arabs used to vow the tithe of 
the increase of the flock (schol. on Harith Moall., 1. 
69, ed. Arnold). The Arab did not always fulfil his 
vow,-and there was no force to make him do so. But, 
however inexactly it may often have been paid, the 
proportion of one part in ten seems to have been ac- 
cepted in many ancient nations as the normal measure 
of sacred tribute paid from the gains of husbandry, 
trade, or even of war.* The tithe, in fact, appears to 
have been a common form of tax upon the produce 
of land or other revenues, for civil as well as for 


1 Cp, Deut. xxvi. with 1 Sam. i, 21 (Sept.), and Jerome on Ezek. i. 
3; and see Wellhausen, Prolegomena, p. 94 (Eng. tr., p. 92 sq.), 

2 In Deuteronomy, accordingly, the first-fruits (binictortin} are 
not mentioned ; the tithe takes their place. The word translated 
“first-fruits” in Deut. (réshith) isa small gift to the priests, a mere 
basketful (xviii. 4, xxvi. 2 sq.). 

3 For instances see Spencer, De Legibus Hebrxorum, lib. iii., cap. 
10,21. Among the Semites in particular note the tithe paid by 
the Carthaginians to the Tyrian Melkarth (Diod., xx. 14), and the 
tithe of frankincense paid in Arabia to the god Sabis (Pliny, H.N., 
xii. 32; and comp. W. R. Smith, soap of Israel, P. 382 8q.), 
tithe of cattle appears in Lydia (Nic. Damasc., fr. 24). 


y and Asia, under the Roman empire; but 
its special home was in the East. It was exacted on 
agricultural products and flocks by Hebrew kings (1 
Sam. viii. 15, 17), and on imports by the monarchs 
of Babylon (Aristotle, Gcon., ed. Berlin, p. 1352b). 
Aristotle gives the tithe on fruits of the soil the first 
place among the revenues of satraps (Jbid., p. 1345b), 


/and it still forms an important element in the fiscal 


system of Mohammedan states. It will be observed 


that the proportion of one in ten has been applied in 


the East, and in antiquity generally, to imports of 
very different kinds, and in Mohammedan taxation we 
find the name retained in cases where much less than 
atenth is actually taken. In like manner Aristotle 
(ut supra) makes dJexat7 a mere synonym of éxddpiov, or 
tax on produce; the proportion of one to ten, it would 
seem, was so commonly taken in antiquity as the 
basis of ad valorem taxes that any such tax or tribute 
might be called a tithe. As regards the sacred tithe 
of the Hebrews, a distinction is drawn in Deuteronomy 
between the ordinary annual tithe, which may not 
have been a full tenth, and the ‘‘whole’’ or ‘‘ full 
tithe,’’ paid once in three years (Deut. xiv. 28, xxvi. 
12), which the legislator directs to be stored at home, 
and spent in feeding the poor. 


From Amos iv. 4 it is sometimes inferred that in the 8th 
century B.c. the sacrificial tithe, presented at a sanctuary, 
was triennial. But when the prophet, mocking the false 
zeal of the people, says, “ Bring your sacrifices every morn- 
ing and your tithes every three days” (not “years,” as E. 
V.), he hardly implies more than that occasions of sacrifice 
were three times as frequent as tithe-day, and so alludes to 
the fact that there were by old usage three annual feasts 
and one annual tithe. A triennial sacrificial tithe is in- 
conceivable when it is remembered that the tithe is only 
an extension of the first-fruits, The triennial tithe in 
Deuteronomy seems to be rather an innovation necessary 
in the interest of the poor, when sacrificial feasts were 
transferred to the central sanctuary, and ceased to benefit 
the neighbors of the offerer, who had a prescriptive claim 
to be considered on such occasions (comp. 1 Sam, xxv. 8 
sqq.; Neh. viii. 10; Luke xiv. 13). , 


The priests of the sanctuaries had of old a share in 
the sacrificial feasts, and among those who are to share 
in the triennial tithe Deuteronomy includes the Levites, 
i.e., the priests of the local sanctuaries who had lost 
their old perquisites by the centralization of worship. 
After the return, and before the work of Ezra, when 
Deuteronomy was still the law of the new Israel, but 
the Leyites had become subordinate ministers of the 
temple, and required a more regular provision, the 
‘“‘whole tithe’’ was naturally fixed on for this pur- 
pose; but, instead of remaining in the hands of the 
tithe-payers to be doled out in charity, it was stored 
in the temple. Such, at least, was the plan proposed, 
though from Mal. iii. 8 sgqg. it appears that it was 
very imperfectly carried out. As Malachi speaks in 
Deuteronomic phrase of the “ whole tithe,” the In 
ment to the Levites was perhaps still only triennial ; 
and, if even this was difficult to collect, we may be 
sure that the minor sacrificial tithe had very nearl 
disappeared. The indifference complained of in Mal 
i. was in great part due to the fundamental changes in 
the religion of Israel, which made private altar gifts 
and feasts almost meaningless. On the other hand. 
the provision of regular support for the priests and 
Levites, the ministers of the public ritual, was now all 
important, and received special attention from Hara 
and Nehemiah (Neh. x. 37 sqq., xiii. 10 sqq.). They 
effected it by enforcing the new law of the Haye 
code (Num. xviii. 21 sqq.), in which it is tepals i 
down that the tithe is a tribute paid to the Levites, 
who in turn pay a tithe of it to the priests. The plain 
intention of the priestly code is to allow the old tithe 
of Deuteronomy to drop; but the harmonistie i 
pretation of the later scribes was to the effect th 
tithes were to be paid every year, and a third t 
the poor, on every third year (Tob. i... 


TITHES. 


Ant., iv. 8, 222). The last change in the system was 
the appropriation of the Levitical tithe by the priests, 
which apparently was effected by John Hyrcanus, 
though a tradition glaringly inconsistent with Nehe- 
miah ascribes it to Ezra (Mishnah, ‘‘ Ma‘aser Sh.,’’ v. 
15; ‘‘Sota,’’ ix. 10, and Wagenseil’s note).! 

(Ww. B. 8.) 


Tithes in Law. 


Tithes were generally regarded up to the 17th century as 
existing jure divino, and as having been payable to the sup- 
port of the church ever since the earliest days of Chris- 
tianity. History, as Selden showed in his learned and ex- 
haustive treatise (History of Tithes, 1618), does not bear out 
this view. In the words of Hallam, “ the slow and gradual 
manner in which parochial churches became independent 
appears to be of itself a sufficient answer to those who 
ascribe a great antiquity to the universal payment of 
tithes.” 
was enjoined by ecclesiastical writers and by councils of 
the church ; but the earliest authentic example of anything 
like a law of the state enforcing payment appears to occur 
in the Capitularies of Charlemagne at the end of the 8th or 


Long before the 8th century payment of tithes | 


| tithes to his vicar, or a vicar to his rector. 
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Edw. VI. c. 13. They are also divided from other points 
of view into ordinary and extraordinary,—the latter being 
a tithe at a heavier rate charged on hop and market 
gardens,—and into great and small, as a rule those which 
go to the rector and vicar respectively. In general great 
tithes are predial, small are mixed and personal, It is not 
everything that is tithable; exemptions are claimable 


| either from the nature of the property or the privilege of 


the owner. Stone, lime, and such other substances as are 
not of annual increase are exempt. So are creatures ferx 
nature. Exempt by privilege are the crown by its preroga- 
tive, and spiritual corporations in accordance with the 
maxim recognized equally by canon and common law, 
ecclesia decimas non solvit ecclesie. Thus a rector pays no 
On the same 
principle it is a ground of exemption that lands were an- 
ciently the property of the privileged orders (at the time 
of the dissolution of monasteries, the Cistercians and Hos- 
pitallers), or were lands of the greater monasteries dis- 
charged from tithe by 31 Hen. VIII. c. 13. Exemption 


|/may also be claimed by redemption, by substitution of a 


beginning of the 9th century. Tithes were by that enact- | ; 
' land or some other real recompense), by a modus (that is, a 


ment to be applied to the maintenance of the bishop and 
clergy, the poor,‘ and the fabric of the church. 
of time the principle of payment of tithes was extended far 
beyond its original intention. Thus they became trans- 
ferable to laymen and salable like ordinary property, in 
spite of the injunctions of the third Lateran council, and 
they became payable out of sources of income which were 
not originally tithable. The canon law contains numerous 
and minute provisions on the subject of tithes. The 
Decretum forbade their alienation to lay proprietors, de- 
nounced excommunication against those who refused to 


eedents.2 The Decretals contained provisions as to what 
was and what was not tithable property, as to those privi- 


leged from payment, as to sale or hypothecation to laymen, | 


as to priority over state taxes, etc.6 Various questions 
which arose later were settled by Boniface VIII... The 
council of Trent enjoined due payment of tithes, and ex- 
communicated those who withheld them. 

In England the earliest example of legal recognition of 
tithes is, according to Selden, a decree of a synod in 786.9 
Other examples before the Conquest occur in the Fedus 


pay, and based the right of the church upon Scriptural pre- | 


In course | 


| 


| 


Bifredi et Guthruni and the laws of Athelstan, Edgar, and | 


Canute.!° The tripartite division of tithes does not appear 
to have been recognized in England by any genuine legal 
enactment except as what Mr. Freeman calls “a counsel of 
perfection.” The earliest mention of tithes in statute law 
_ proper is in the Statute of Westminster the Second in 1285, 
ec. 5 of which deals with the patron’s writ de advocatione 
decimarum, From that date until the present year (1887) 
there have been a large number of Acts dealing with tithes, 
—the earliest which is still law being 2 Hen. IV. e. 4, 
making it an offence to purchase a bull from the pope for 
| the discharge of land from tithes. The law has only at- 
tained its present condition by slow degrees, and by the 
combined effect of statutes and judicial decisions. The 
effect of the Tithe Commutation Act of 1836 has been to 
make most of the old law of merely historical interest, as 
in the course of the commutation all the questions of law 
as to prescription, exemptions, etc., would have been duly 
considered by the commissioners before the rent-charge 
was finally apportioned. 

Tithes in English law are of three kinds.—predial, arising 
immediately from the soil, as of corn; mixed, arising from 
things nourished by the soil, as of milk or wool; personal, 
as of the profits of manual occupations or trades. The 
right to the last was considerably restricted by 2 and 3 


1 A cattle tithe is demanded in Levit. xxvii. 32, and spoken of 
in 2 Chron, xxxi. 6. It is doubtful if this was ever acknowledged 
in practice. See Kuenen, Godsdienst, ii. 269 sq., and Wellhausen, 
op. cit., v. 1,22 (Eng. tr., p. 155 sq.), who argue that the passage 
in Leyiticus is a later addition. The tendency of the Pharisees 
was ek tithe on AS! ters and to make a self-righteous 
boast of this (Matt. xxiii. 23; Luke xviii. 12). 

2 It was his denial of the divine right of tithes that brought 
the wrath of the Star Chamber upon the author. He was 
to retract an opinion too liberal for the time, See SELDEN, 
Hallam, Middle . 

See Dante, Par. 


Ages, ii. 
xii 93, “ decimas sunt pau; m Dei.” 
Pein Te 
ati + o9m bk. iii. 7. 8 Sess. xxv. 12. 
: 8. 
grant said to have been made by #thelwulf in 855, to 
1 the general payment of tithes in England has been com- 
a not to rest on satisfactory evidence; see 
[ Supplemental Notes, p. 180. 
> Rev. rris in National Boulen, November, 1886. 
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‘allowed the same, and so became lex terrz.’”!2 


'though they are charged on copyhold lands. 


rent-charge, by a real composition (that is, an agreement 
between the incumbent and the landowner, with the con- 
sent of the ordinary and patron, for the discharge from 
payment of tithe by means of satisfaction by giving of 


partial discharge owing to some customary method of 
tithing or modus decimandi), or by prescription under 2 and 
3 Will. 1V.¢.100. Tithes in extra-parochial places belonged 
at ceminon law to the crown, except by custom. Tithes 
are incorporeal hereditaments (see REAL EsTaTrs), and may 
be dealt with like any other real estate of that nature. 
Thus they are, if in lay hands, tenements which may be 
entailed or leased, are subject to dower and curtesy, are 
assets for the payment of debts, and are (whether in lay 
hands or not) within the Statute of Limitations. They do 
not, however, issue out of the land like rents, but are col- 
lateral to it. Accordingly tithes are always freehold, even 
Tithes are 
presumed to go to the parson of the parish. This presump- 
tion may be rebutted by proof that some or all the tithes 
go to the vicar, where the rector is in holy orders, or to a lay 
impropriator. It is said that about a third part of the 
tithes in England is in the hands of laymen. At one time 
arbitrary consecration of tithes was allowed,—that is, pay- 
ment to any priest at the will of the tithe-payer. This was 
forbidden by a decretal epistle of Innocent III., about 1200. 
“This epistle decretall,” says Coke, “ bound not the subjects 
of this realm, but the same being just and reasonable they 
A vestige of 
the arbitrary consecration perhaps exists in the rarely oc- 
curring right of the parson of one parish to a portion of 
the tithes of another. Tithes are payable by all persons 
alike, whether members of the Church of England or not. 
Special enactments deal with their recovery from Roman 
Catholics and Quakers. Up to 1836 tithes were paid in 
kind, unless where any other method of payment applied 
in a particular case, such as a modus in the nature of a 
pecuniary compensation, or a pecuniary payment under the 
terms of a public or private Act, as in the city of London 
by 37 Hen. VIII. c. 12, 22 and 23 Car. II. c. 15, and other 
Acts. Even before 1836, however, the bulk of the tithes 
had been commuted, but such commutation was in ordinary 
cases good only during the tenure of a particular incum- 
bency, and did not bind the incumbent’s successors. The 
Act of 1836 merely completed and gave legislative sanction 
to a tendeney which had been long on the increase, 

The etfect of the Tithe Commutation Act, 1836 (6 and 7 
Will. IV. c. 71, frequently amended since), was to substitute 
for the tithe paid in kind or the fluctuating commuted 
tithe a rent-charge—commonly called the tithe rent-charge 
—equivalent to the market value from time to time on a 
septennial average of the exact quantities of wheat, barley, 
and oats which made up the legal tithes by the estimate in 
1836. Excepted from the operation of the Act are (unless 
where there is a special provision approved by the com- 
missioners) tithes of fish or of fishing, or any personal 
tithes other than those of mills, or any mineral tithes, or 
payments or rent-charges in lieu of tithes in London and 
other places, resting on the authority of local Acts. The 
Act has not been wholly successful in its working. By the 
transfer of estates, and by changes in local agriculture, the 
old estimates are no longer fairly applicable in all cases. 
The commutation has been, on the whole, to the advantage 
of the landowners, for the tithe remains fixed while the 
rental of land since 1836 has risen, according to Sir James 
Caird, from 33 millions to 52 millions [$160,380,000 to $252,- 
720,000] per annum. Commutation under the Act is either 


122 Inst., 641. , 
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by a voluntary agreement, confirmed by the tithe commis- 
sioners,! or by an award of the commissioners. The 


machinery for determining the tithe for any given year is | 


as follows: the Board of Trade is to cause the average 
prices per imperial bushel of each sort of British corn to 
be computed from the summaries sent by the inspectors of 
corn returns, obtained from the averages stated by the in- 
spectors, and published in the London Gazette weekly, 


quarterly, and yearly, and a septennial average is to be | 


obtained from the sum of the annual averages divided by 


seven (45 and 46 Vict. c. 37, superseding sect. 56 of the Act | 


of 1836). The rent-charge is computed on the basis of one- | 
third for wheat, one-third for barley, and one-third for 
oats. The respective prices were originally fixed by 7 
Will. IV. and 1 Vict. c. 69,8. 7 (as altered by the London 
Gazette of 9th December, 1837), at 7s. 14d. [$1.72;%] for 
wheat, 3s. 114d. [96y4¢.] for barley, and 2s. 9d. [.67c.] for oats 
per bushel. The prices for 1887 were 4s. 11d. [$1.19}], 3s. 
10d. [98¢e.], and 2s. 74d. [.63;4¢.] respectively. Owing to this 
fall in prices tithe rent-charge which stood at £100 [$486] | 


in 1836 was worth in 1887 only £87 8s. 10d. [$424.97]. 

After the coming into force of the Act of 1836 all lands | 
were discharged from tithe, and the tithe rent-charge was | 
substituted, payable by equal half-yearly payments, each | 
1st of July and 1st of January. A tenant paying the rent- 
charge is to be allowed the same in account with his land- 
lord. The charge thus ultimately falls upon the landlord, 
whether or not he pays it in the first instance to the tithe- 
owner. Land may be given instead of a rent-charge where 
the tithe owner is an ecclesiastieal person. Garders or 
small tenements may be exempt from tithe by 3 and 4 Vict. 
e.15, Later Acts give a power of redemption of rent-charge 
in the case of land required for public purposes, settled 
land, ete. (9 and 10 Vict. c. 73; 23 and 24 Vict. ¢. 93; 41 
and 42 Vict. c. 42; 45 and 46 Vict. c. 38). Merger of the 


rent-charge is allowed by tenants in fee or in tail under 
the Act of 1836, and by persons having powers of appoint- 
ment, tenants for life, and owners of glebes under 1 and 2 
Vict. c. 64 and 2 and 3 Vict: c. 62, The mode of recovery 
of arrears provided by the Act of 1836 was a new one. Up 
to that time arrears could not be distrained for, unless in 
exceptional cases. The remedy of the parson was a suit 
for subtraction of tithes, which, by 2 and 3 Edw. VI. ec. 13, 
could only be brought in a spiritual court. The remedy of 
the lay holder was a suit or action in any temporal court 
by 32 Hen. VIII. c.7. Itis provided by the Act of 1836 
that, if the rent-charge be in arrear for twenty-one days, 
the person entitled to it may, after ten days’ notice in writ- 
ing, distrain upon the lands liable to the payment of it. If 
it be inarrear for forty days,and there be no sufficient 
distress on the premises, a writ of habere facias possessionem 
may issue, directing the sheriff to summon a jury to assess 
arrears. Not more than two years’ arrears can be recov- 
ered by either means. It appears from these sections of the 
Act that the charge binds the land alone, and that there is 
no personal liability of either landlord or tenant. Though 
the charge is on the land, it is not on the inheritance, and 
it has been recently decided that arrears are not recoverable 
by sale of the lands out of which the rent-charge issues. 
The assessment of the rent-charge on wastes, common or 
Lammas lands, coppice wood, turnips, cattle agisted, etc. 
and the commutation of corn rents created by local Acts,, 
are the subject of special provisions. The Act of 1836 and 
later Acts provided for the division of the charge upon hop 
grounds, orchards, fruit plantations, and market gardens 
into the ordinary and extraordinary charge, the latter to be 
a rate per acre in addition to the ordinary charge. The 
extraordinary tithe applies only while theland is eulti- 
vated asa hop ground, ete., and in case of new cultivation 
comes into operation gradually, the full rate not being 
levied at once. Theincident of the extraordinary tithe 
having been found an impediment to agriculture, especially 
in Kent, the Extraordinary Tithe Commutation Act, 1886 
(49 and 50 Vict. c. 54), was passed as a remedy. It provides 
that no extraordinary tithe is to be charged upon any land 
newly cultivated after the passing of the Act. With regard 


to land subject at the passing of the Act to extraordinary 
tithe, the Act enables the land commissioners to certify the 
capital value of the extraordinary tithe on each farm or 
parcel of land, the land to be charged in lieu of the tithe 
with the payment of an annual rent-charge equal to 4 per 
cent on the capital value. The owner orany other person. 
interested in the land may redeem the charge at its capital 
value. Tithe rent-charge is subject by the Act of 1836 to 
all parliamentary, parochial, and county rates,and is an 
hereditament within the Poor Rate Act of the same year 


1 By the Settled Land Act, 1882, the tithe commissioners have, 
with other bodies, been merged in the land commissioners con- 
stituted by the Act. 


TITHONUS. 


(6 and 7 Will. IV. c. 96). The latter Act further enacts 
that in estimating the net annual value of ratable hered- 
itaments, the rent is to be estimated free, inter alia, of tithe 
commutation rent-charge, if any.? 

Scotland.—The terms “ tithes” and “teinds” are both in 
use but the latter is the more common. Teindsare either 
drawn in kind, valued or redeemed. Originally they were 
all drawn in kind, asin England, but their commutation 
or redemption was the subject of many Acts of the Scot- 
tish parliament, especially those passed in 1633, the practi- 
cal effect of which has been to make a fixed burden on the 
land take the place of a fluctuating payment, and to sub- 
stitute a payment of one-fifth of the rent for one-tenth of 
the produce. In the first instance all teinds went to the 
church ; but, when at the Reformation the crown became 
proprietor of the church lands, grants Were made by it to 
the lords of erection or titulars of the tithes, laymen hold- 
ing of the crown. The Act 1587, c. 29,annexed the church 
lands to the crown, with certain exceptions in favor of lay 
holders and others. All bishop’s teinds and those formerly 
part of the revenue of the chapel royal are now crown 
property. The Church Patronage Act of 1874 does not affect 
the right to teinds of a patron or titular. Teinds in lay hands 
are subject to the burden of providing a suitable provision for 
the minister, the stipend being fixed by the Court of Teinds. 
All lands are subject to teinds except those which before 
the Reformation were feued cum decimis inclusis et nunguam 
antea separatis, so that the grantee held land and teinds 
together. In order to prove such an exemption, the person 
claiming under a decime incluse title must show that the 
lands and teinds belonged to a monastery, that the lands 
were never teindable, that they were novalia, or reclaimed 
by the monks themselves, that the title bears that the lands 
are held cum decimis inclusis, etc., and that it is previous to 
1587. The judges of the Court of Session sit as commission- 
ers of teinds,—a jurisdiction especially preserved by art. 
xix, of the Act of Union,—and exercise wider powers than 
any existing body in England, as they possess at once the 
jurisdiction of a court of justice and of the English land 
commissioners. The constitution and procedure of the 
Court of Teinds is regulated by 48 Geo. III. ¢. 138 and 
subsequent Acts.® 

Treland.—Many Acts of the Irish parliament deal with 
tithes, both generally and locally, the earliest being 33 Hen. 
VIII. ¢. 12, based upon the English Act, 28 Hen. VIII. c. . 
20. After the “tithe war” at the beginning of the 19th 
century, a tithe composition payable by the occupier was 
fixed by 4Geo. IV. c. 99. In 1838 an annual rent-charge 
equal in amount to three-fourths of the tithe composition 
was substituted for the latter by 1 and 2 Vict. c. 109. The 
rent-charge is recoverable by distress where the person 
liable is the occupier, in other cases by action in the High 
Court of Justice, or by civil bill in claims under £20 
[$97.20]. The Irish Church Act, 1869 (32 and 33 Vict. e¢. 42), 
vests all tithe rent-charge then belonging to clergy of the 
Irish Church in the commissioners of church temporalities 
in Ireland. By that Act and the amending Act, 35 and 36 
Vict. c. 90, the commissioners are enabled to purchase the 
surrender or assignment of any subsisting lease of tithe 
rent-charge made by an ecclesiastical person or corporation 
and to sell any rent-charge vested in them to the owner of 
the land charged therewith for a sum equal to twenty-two 
and a half years’ purchase.’ (J. WT.) 


TITHONUS, a character of Greek mythology, a 
son or, according to others, a brother of Laomedon, 
king of Troy. He was beloved by Kos (the Morning), 
who carried him away and dwelt with him at the limit 
of the world, by the Ocean stream. Eos begged of 
Zeus that her lover might live forever, and her request 
was granted ; but she forgot to ask immortal youth for 
him, so he shrivelled up into a hideous old man, whom 


Kos kept shutup in a chamber. At last Tithonus 
prayed to be rid of the burden of old age and was 
turned into a grasshopper. Eos had two sons 


—Memnon, king of Aithiopia, and Emathion. 


2 See in addition to the authorities already cited, 
it des Lois, bk. xxxi. ¢.12; Prideaux, Tithes ; Tele 
Tithes; Shelford, On the Tithe Commutation Acts ; Phillimore, Ec- 
clesiastical Law, vol. ii., 1483; Stephen, Comm., vol. ii. bk. iv. pt. 
ii. ch. iii. ae. 
8 See Selden, History of Tithes, c. vii. s,9; G.J. Bell, 
#2 837, 1147 ; W. Bell, Law Dict. and Digest, “ Teinds.” 
4 [The Mormon Church in Utah exacts tithes but th 
uired elsewhere in the United States, Tithes we! 
in Prenaee and other European countries at 
French revolution. Byan old French law, sti 
are collected in the Canadian provin 


la 


Wl it 
ce of Que 


e 


TITIAN. 


non was killed before Troy by Achilles ; but the legend 
is later than the //iad, which does not mention it. As 
to Eos herself, her name is etymologically identical 


with the Sanskrit wsh and the Latin awrora, both | 


meaning ‘‘ morning.’ According to Hesiod, Kos was 
a daughter of Hyperion and hea, and sister of the 
Sun and Moon. omer represents her arising every 
morning from the couch of Tithonus to earry light to 
gods and men, drawn in a chariot up the sky by her 
swift steeds Lampus and Phaethon. 
epithet in Homer is “‘ rosy-fingered,”’ the meaning of 
which is disputed. Besides Tithonus she loved Orion 
till Artemis shot him with an arrow in Ortygia. She 
also loved and earried off the youthful hunter Ceph- 
alus; he was already married to Procris, to whom, in 
spite of his infidelity, he was afterwards reconciled. A 
peculiar form of the Cephalus legend is given by 
Apollodorus (iii. 14, 3) : Cephalus, a son of Hermes 
and Herse, was carried off by Eos, and from their 
union in Syria sprang Phaethon. By Astreeus, Eos 
became the mother of the Morning Star and all the 
starry host. 


With regard torepresentations in art, the combat between 
Achilles and Memnon was figured on the chest of Cypselus 
(Pausanias, v. 19, 1), and it appears on early Greek vases of 
Melos, Corinth, and Chalcis. There was a group of Eos 
tarrying off Cephaluson the roof of the Stoa Basileios at 
Athens, and the same scene was represented on the throne 
at Amycle (Paus., i. 3,1; iii.18,12). Italso appears on 
vases, and formed an acroterion group on the temple at 

Delos. Eos in her chariot is represented on vases. 


See Roscher, Ausfiilirliches Lexikon der griech. u. rém. Mythologie, 
p. 1252 sq. 


TITIAN (1477-1576). Tiziano Vecellio, or Vecelli, 
one of the greatest painters of the world, and in es- 
pecial the typical representative of the Venetian school 
was commonly called during his lifetime ‘‘ Da Cadore,”’ 
from the place of his birth, and has also been desig- 
nated ‘‘T] Divino.’ The country of Cadore, in the 
Friuli, barren and poor, is watered by the Piave tor- 
rent poured forth from the Carnie Alps, and is at no 
great distance from Tyrol. Titian, therefore, was not 
in any sense a Venetian of the lagoons and Adriatic, 
but was native toa country, and a range of association, 

reeption, and observation, of a directly different 

ind. Venice conquered Friuli at a date not very 
remote from the birth of Titian; and Cadore, having 
to choose between Venetian and imperial allegiance, 
declared for the former. Approaching the castle of 
Cadore from the village Sotto Castello, one passes on 
the right a cottage of humble pretensions, inscribed 
as Titian’s birth-place ; the precise locality is named 
Arsenale. The near mountain—all this range of hills 
being of dolomite formation—is called Marmarolo. At 
the neighboring village of Valle was fought in Titian’s 
lifetime the battle of Cadore, a Venetian victory which 
he recorded in a painting. In the 12th century the 
count of Camino became count also of Cadore. He 
was called Guecello ; and this name descended in 1321 


to the gore (or mayor) of Cadore, to the stock to 
which the painter belonged. Titian, one of a family 


of four, and son of Gregorio Vecelli, a distinguished 
“era and soldier, and of his wife Lucia, was born 
in ; 

It used to be said that Titian, when a child, painted 
upon the wall of the Casa Sampieri, with flower-juice, 
a Madonna and Infant with a boy-angel; but modern 
connoisseurs say that the picture is a common work, 

of a date later than Titian’s decease. He was still a 
child when sent by his parents to Venice, to an uncle’s 
house. There he was placed under an art-teacher, 
who may perhaps have been Sebastiano Zuccato, a 

_mosaicist and painter now forgotten. 


came a pupil 

rhile, "earl the master considered him too off- 
nd in work. Here he had the opportunity of 
ing many fine antiques. His last instructor was 
i Bellini; but Titian was not altogether satis- 


Her common | 


He next be- | 
Gentile Bellini, whom he left after a, 
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fied with his tutoring: The youth was a contempo- 
rary of Giorgione and Palma (Vecchio); when is 
period of pupilage expired, he is surmised to have 
entered into a sort of partnership with Giorgione. A 
fresco of Hercules on the Morosini Palace is said to 
have been one of his earliest works; others were the 
Virgin and Child, in the Vienna Belvedere, and the 
Visitation of Mary and Elizabeth (from the convent 
of S. Andrea), now in the Venetian academy. In 
1507-8 Giorgione was commissioned by the state to 
execute frescos-on the re-erected Hondaco de’ Tedeschi. 
Titian and Morto da Feltre worked along with him, 
and some fragments of Titian’s paintings, which are 
reputed to have surpassed Giorgione’s, are still dis- 
cernible. According to one account, Giorgione was 
nettled at this superiority, and denied Titian ad- 
mittance to his house thenceforth. Stories of jeal- 
ousies between painters are rife in all regions, and in 
none more than in the Venetian,—various statements 
of this kind applying to Titian himself. One should 
neither accept nor reject them uninquiringly ; counter- 
evidence of some weight can be cited for Vecelli’s 
vindication in relation to Moroni, Correggio, Lotto, 
and Coello. Towards 1511, after the cessation of the 
League of Cambrai—which had endeavored to shatter 
the-power of the Venetian republic, and had at any 
rate succeeded in clipping the wings of the lion of St. 
Mark—Veecelli went to Padua, and painted in the 
Seuola di 8. Antonio a series of frescos, which con- 
tinue to be an object of high curiosity to the students 
of his genius, although they cannot be matched against 
his finest achievements in oil painting. Another 
fresco, dated 1523, is St. Christopher carrying the in- 
fant Christ, at the foot of the doge’s steps in the 
ducal palace of Venice. From Padua Titian in 1512 
returned to Venice; and in 1513 he obtained a 
broker's patent in the Fondaco de’ Tedeschi, termed 
‘*La Sanseria’’ or ‘‘Senseria’’ (a privilege much 
coveted by rising or risen artists), and became 
superintendent of the Government works, bein 

especially charged to complete the paintings left 
unfinished by Giovanni Bellini in the hall of the 
great council in the ducal palace. He set up an 
atelier on the Grand Canal, at S. Samuele,—the 
precise site being now unknown. It was not until 
1516, upon the death of Bellini, that he came into 
actual enjoyment of his patent; at the same date an 
arrangement for painting was entered into with Titian 
alone, to the exclusion of other artists who had here- 
tofore been associated with him. ‘he patent yielded 
him a good annuity—120 crowns [$126.04]—and ex- 
empted him from certain taxes,—he being bound in 
return to paint likenesses of the successive doges of 
his time at the fixed price of eight crowns each. The 
actual number which he executed was five. Titian, it 
may be well to note as a landmark in this all but cen- 
tenarian life of incessant artistic labor and productive- 
ness, was now in the fortieth year of his age. The 
same year, 1516, witnessed his first journey to Ferrara. 
Two years later was produced, for the high altar of 


‘the church of the Frari, one of his most world re- 


nowned masterpieces, the Assumption of the Madonna, 
now in the Venetian academy. It excited a vast sen- 
sation, being indeed the most extraordinary piece of 
colorist execution on a great scale which Italy had yet 
seen. The signoria took note of the facts, and did not 
fail to observe that Titian was neglecting his work in 
the hall of the great council. 

Vecelli was now at the height of his fame; and 
towards 1521, following the production of a figure of 
St. Sebastian for the papal legate in Brescia - work 
of which there are numerous replicas), purchasers be- 
came extremely urgent for his productions. It may 
have been about 1523, after some irregular living and 
a consequent fever, that he married a lady of whom 
only the Christian name, Cecilia, has come down to 
us; her first child, Pomponio, was born in 1525, and 
two (or perhaps three) others followed. Towards 1526 
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he became acquainted, and soow exceedingly intimate, 
with Pietro Aretino, the literary bravo, of influence 
and audacity hitherto unexampled, who figures so 
strangely in the chronicles of the time. Titian sent a 
portrait of him to Gonzaga, duke of Mantua. <A 
great affliction befell him in August, 1530, in the 
death of his wife. He then, with his three children— 
one of them being the infant Lavinia, whose birth had 
been fatal to the mother—removed to a new home, 
and got his sister Orsa to come from Cadore and take 
charge of the household. The mansion, difficult now 
to find, is in the Biri Grande, then a fashionable 
suburb, being in the extreme end of Venice on the 
sea, with beautiful gardens and a look-out towards 
Murano. In 1532 he painted in Bologna a portrait 
of the emperor Charles V., and was created a count 
palatine and knight of the Golden Spur, his children 
also being made nobles of the empire,—for a painter, 
honors of an unexampled kind. 

The Venetian Government, dissatisfied at Titian’s 
neglect of the work for the ducal palace, ordered him 
in 1538 to refund the money which he had received 
for time unemployed ; and Pordenone, his formidable 
rival of recent years, was installed in his place. At 
the end of a year, however, Pordenone died; and 
Titian, who had meanwhile applied himself diligently 
to painting in the hall the battle of Cadore, was rein- 
stated. This great picture, which was burned with 
several others in 1577, represented in life-size the 
moment at which the Venetian captain D’Alviano, 
fronted the enemy, with horses and men crashing 
down into the stream. Fontana’s engraving, and a 
sketch by Titian himself in the gallery of the Uffizi in 
Florence, record the energetic composition. As a 
matter of professional and worldly success, his position 
from about this time may be regarded as higher than 
that of any other painter known to history, except 
Raphael, Michelangelo, and at a later date Rubens. 
In 1540 he received a pension from D’ Avalos, Mar- 
quis del Vasto, and an annuity of 200 crowns [$210.06] 
(which was afterwards doubled) from Charles V. on 
the treasury of Milan. Another source of profit— 
for he was always sufficiently keen after money—was 
a contract, obtained in 1542, for supplying grain to 
Cadore, which he visited with regularity almost 
every year, and where he was both generous and 
influential. This reminds us of Shakespeare and 
his relations to his birthplace, Stratford-on-Avon ; 
and indeed the great Venetian and the greater 
Englishman had something akin in the essentially 
natural tone of their inspiration and performance, 
and in the personal tendency of each to look after 
practical success and ‘‘the main chance”’ rather than 
to work out aspirations and pursue ideals. Titian had 
a favorite villa on the nei piemae Manza Hill, from 
which (it may be inferred) (e made his chief observa- 
tions of landscape form and effect. The so-called 
Titian’s mill, constantly discernible in his studies, is at 
Collontola, near Belluno. A visit was paid to Rome 
in 1546, when he obtained the freedom of the city, 
his immediate predecessor in that honor having been 
Michelangelo in 1537. He could at the same time 
have succeeded the painter Fra Sebastiano in his luera- 
tive office of the piombo, and he made no scruple of 
becoming a friar for the purpose; but this project 
lapsed through his being summoned away from Venice 
in 1547 to paint Charles V. and others in Augsburg. 
He was there again in 1550, and executed the portrait 
of Philip IL, which was sent to England and proved 
a potent auxiliary in the suit of the prince for the hand 
of Queen Mary. In the preceding year Vecelli had 
affianced his daughter Lavinia, the beautiful girl whom 
he loved deeply and painted various times, to Cornelio 
Sarcinelli of Pg she had succeeded her aunt 
Orsa, now deceased, as the manager of the household, 
which, with the lordly income that Titian made by 
this time, was placed on a corresponding footing. The 
marriage took place in 1554. She died in childbirth ° 


_to take the French throne, he called on Titian with a 
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in 1560, The years 1551 and 1552 were among those 
in which Titian worked least assiduously,—a cireum- 
stance which need excite no surprise in the case of a 
man aged about seventy-five. He was at the council 
of Trent towards 1555, of which his admirable picture 
or finished sketch in the Louvre bears record. He 
was never in Spain, notwithstanding the many state- 
ments which have been made in the affirmative. 
Titian’s friend Aretino died suddenly in 1556, and an- 
other close intimate, the sculptor and architect Sanso- 
vino, in 1570. With his European fame, and many 
sources of wealth, Vecelli is the last man one would 
suppose to have been under the necessity of writing 
quernlous and dunning letters for payment, especially 
when the defaulter a at was lord of Spain and 
of the American Indies; yet he had constantly to com- 
plain that his pictures remained unpaid for and his 

ensions in arrear, and in the very year of his death 
Perce he recites the many pictures which he had 
sent within the preceding twenty years without receiy- 
ing their price. In fact, there is ground for thinking 
that all his pensions and privileges, large as they were 
nominally, brought in but precarious returns. It has 
been pointed out that in the summer of 1566 (when he 
was elected into the Florentine academy) he made an 
official declaration of his income, and put down the 
various items apparently below their value, not naming 
at all his salary or pensions. Possibly there was but 
too much reason for the omission. 

In September, 1565, Titian went to Cadore and 
designed the decorations for the church at Pieve, 

artly executed by his pupils. One of these is a 
esis ton, another an Annunciation (now in 8. 
Salvatore, Venice), inscribed ‘‘ Titianus fecit fecit,’’ by 
way of protest (it is = against the disparagement 
of some persons who cavilled at the veteran’s failing 
handicraft. He continued to accept commissions to 
the last. He had selected as the place for his burial 
the chapel of the Crucifix in the church of the Frari ; 
and, in return for a grave, he offered the Franciseans 
a picture of the Pietd, representing himself and his 
son Orazio before the Saviour, another figure in the 
composition being a sibyl. This work he nearly fin- 
a ; but some differences arose regarding it, and he 
then settled to be interred in his native Pieve. Titian 
was ninety-nine years of age (more or less) when the 
plague,’ which was then raging in Venice, seized him, 
and carried him off on 27th August, 1576. He was 
buried in the church of the Frari, as at first intended, 
and his Piet& was finished by Palma Giovane. He 
lies near his own famous painting, the Madonni di 
Casa Pesaro. No memorial marked his grave, until 
by Austrian command Canova executed the monu- 
ment so well known to sightseers. Immediately after 
Titian’s own death, his son and pictorial assistant 
Orazio died of the same epidemic. His sumptuous 
mansion was plundered during the plage by thieves, 
who prowled about, scarce controlled. 

Titian was a man of correct features and handsome per- 
son, with an uncommon air of penetrating observation and 
self-possessed composure,—a Venetian presence worthy to 
pair with any of those “ most potent, grave, and reverend 
signors” whom his pencil has transmitted to posterity. 
He was highly distinguished, courteous, and winning in 
society, personally unassuming, and a fine speaker, enjoy- 
ing (as is said by Vasari, who saw him in the spring of 
1566) health and prosperity unequalled. The numerous 
heads currently named Titian’s Mistress might di 
us to regard the painter as a man of more than ’ 
relaxed morals; the fact is, however, that these titles are 
mere fancy-names, and no inference one way or the other 
can be drawn from them. He gave splendid entertain- 
ments at times; and it is related that, when Henry III. 
of France passed through Venice on his way from Poland 


train of nobles, and the painter presented him as a 
with all the pictures of which he inquired the price. — 
was not a man of universal genius or varied facu 

1 Out of a total population of 190,000 there perishe 
time 50,000. 
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accomplishment, like Leonardo da Vinci and Michel- 
angelo; his one great and supreme endowment was that of 
painting. 

Ever since Titian rose into celebrity the general verdict 
has been that he is the greatest of painters, considered 
technically. In the first place neither the method of fresco 
painting nor work of the colossal scale to which fresco 
painting ministers is here in question. Titian’s province 
is that of oil painting, and of painting on a scale which, 
though often large and grand, is not colossal either in 
dimension or in inspiration. Titian may properly be re- 
garded as the greatest manipulator of paint in relation to 
color, tone, Juminosity, richness, texture, surface, and har- 
mony, and with a view to the production of a pictorial 
whole conveying to the eye a true, dignified, and beautiful 


impression of its general subject-matter and of the objects | 


of sense which form its constituent parts. In this sense 
Titian has never been. deposed from his sovereignty in 
painting, nor can one forecast the time in which he will be 
deposed. For the complex of qualities which we sum up 
in the words color, handling, and general force and har- 


mony of effect, he stands unmatched, although in particular | 


items of forcible or impressive execution—not to speak of 
creative invention—some painters, one in one respect and 
another in another, may indisputably be preferred to him. 
He carried to its acme that great colorist conception of the 


Venetian school of which the first masterpieces are due to | 


the two Bellini, to Carpaccio, and, with more fully devel- 
oped suavity of manner, to Giorgione, Pre-eminent in- 
ventive power or sublimity of intellect he never evinced. 
Even in energy of action and more especially in majesty 
or affluence of composition the palm is not his; it is (so far 
as concerns the Venetian school) assignable to Tintoretto. 
Titian is a painter who by wondrous magic of genius and 
of art satisfies the eye, and through the eye the feelings,— 
sometimes the mind. 

Titian’s pictures abound with memories of his home- 
country and of the region which led from the hill-summits 
of Cadore to the queen-city of the Adriatic. He was almost 
the first painter to exhibit an appreciation of mountains, 
mainly those of a turreted type, exemplified in the Dolo- 
mites. Indeed he gave to landscape generally a new and 
original vitality, expressing the quality of the objects of 
nature and their control over the sentiments and imagina- 
tion with a force that had never before been approached. 
The earliest Italian picture expressly designated as “ land- 
scape” was one which Vecelli sent in 1552 to Philip II. 
His productive faculty was immense, even when we allow 
for the abnormal length of his professional career. In 
Italy, England, and elsewhere more than a thousand pic- 
tures figure as Titian’s; of these about 250 may be regarded 
as dubious or spurious. There are, for instance, 9 pictures 
in the London National Gallery, 18 in the Louvre, 16 in 
the Pitti, 18 in the Uffizi, 7 in the Naples museum, 8 in the 
Venetian academy (besides the series in the private meeting- 
hall), and 41 in the Madrid museum. 

Naturally a good deal ofattention has been given by artists, 
connoisseurs, and experts to probing the secret of how Titian 
managed to obtain such astonishing results in color and sur- 
face. The upshot of this research is but meagre ; the secret 
seems to be not so much one of workmanship as of faculty. 
His figures were put in with the brush dipped in a brown solu- 
tion, and then altered and worked up as his intention devel- 
oped. The later pictures were touched offrapidly, telling well 
from a distant view. He himself averred, that after his 
visit to Rome in 1546 he had greatly improved in art; and, 
in his very last days he said—certainly with the modesty 
of genius, perhaps also with some of the tenacity of old age 
—that he was then beginning to understand what painting 
meant. Inhis earlier pictures the gamut of color rests 
mainly upon red and green, in the later ones upon deep 
yellow and blue. The pigments which he used were noth- 
ing unusual; indeed they were both few and common. 
Palma Giovane records that Vecelli would set pictures 
aside for months, and afterwards, examining them with a 
stern countenanceas if they were his mortal enemies, would 
set to work upon them like a man possessed; also that he 
kept many pictures in progress at the same time, turning 
from one to the other, and that in his final operations he 
worked far more with finger than with brush. It has been 
said, and probably with truth, that he tried to emulate Pal- 
ma Vecchio in softness as well as Giorgione in richness. 
‘ elangelo’s verdict after inspecting the picture of 
anae in the Rain of Gold, executed in 1546, has often 
n quoted. He said, “ That man would have had no equal 
Part a done as much for him as nature.” He was think- 

| ayes “ Pity that in Venice they don’t learn how 

5 well.” As a draughtsman of the human figure 
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is reported to have studied anatomy deeply; but one can 
easily understand that he fell nota little short of the 
standard of Michelangelo, and even of other leading 
Florentines. He was ‘wont to paint in a nude figure 
with Venetian red, supplemented by a little lake in the 
contour and towards the extremities. He observed that 
a colorist ought to manipulate white, black, and red, and 
that the carnations cannot be done in a first painting but 
by replicating various tints and mingling the colors. He 
distanced all predecessors in the study of color as applied 
to draperies,—working on the principle (in which Gior- 
gione may perhaps have forestalled him) that red comes 
forward to the eye, yellow retains the rays of light, and 
blue assimilates to shadow. In his subject-pictures the 
figures are not very numerous, and the attitudes are 
mostly reserved ; even in bacchanals or battles the athletic 
display has more of facility than of furor. His architec- 
tural scenes were sometimes executed by other persons, 
especially the Rosas of Brescia. The glow of late after- 
noon, or the passionate ardor of early sundown, was much 
affected by Titian in the lighting of his pictures. Gener- 
ally it may be said that he took great pains in completing 
his works, and pains also in concealing the traces of labor, 
He appears to have had little liking for teaching, partly 
from distaste of the trouble, and partly (if we are to be- 
lieve biographers) from jealousy. He was quite willing, 
however, to turn to some account the work of his scholars ; 
it is related that on going out-of-doors he would leave his 
studio open, so that the pupils had a clandestine opportu- 
nity of copying his works, and if the copies proved of sal- 
able quality he would buy them cheap, touch them up, and 
resell them. 

Titian’s family relations appear to have been happy, ex- 
cept as regards his eldest son Pomponio. This youth, at 
the age of six, was launched upon the ecclesiastical career; 
but he proved wasteful and worthless, and Titian at last got 
so disgusted with him that he obtained the transfer to a 
nephew of a benefice destined for Pomponio. The fortune 
which he left was, after his decease, squandered by the ton- 
sured prodigal. The other son, Orazio, born towards 1528, 
who (as we have seen) assisted Titian professionally, became 
a portrait-painter of mark,—some of his likenesses, almost 
comparable with Titian’s own, being often confounded with 
his by owners and connoisseurs. He executed an important 
picture in the hall of the great council, destroyed by fire. 
He gave to alchemy some of the time which might have 
been bestowed upon painting. Several other artists of the 
Vecelli family followed in the wakeof Titian. Francesco 
Vecelli, his elder brother, was introduced to painting by 
Titian (it is said at the age of twelve, but chronology will 
hardly admit of this),and painted in the church of S. Vito in 
Cadore a picture of the titular saint armed. This was a 
noteworthy performance of which Titian (the usual story) 
became jealous; so Francesco was diverted from paint- 
ing to soldiering and afterwards to mercantile life. Mareo 
Vecelli, called Marco di Tiziano, Titian’s nephew, born in 
1545, was constantly with the master in his old age, and 
learned his methods of work. He has left some able pro- 
ductions,—in the ducal palace, the Meeting of Charles V. 
and Clement VII. in 1529; in 8. Giacomo di Rialto, an An- 
nunciation; in SS. Giovanni e Paolo, Christ Fulminant. 
A son of Marco, named Tiziano (or Tizianello), painted early 
in the 17th century. From a different branch of the family 
came Fabrizio di Ettore, a painter who died in 1580. His 
brother Cesare, who also left some pictures, is well known 
by his book of engraved costumes, Abiti Antichi e Moderni. 
Tommaso Vecelli, also a painter, died in 1620. There was 
another relative, Girolamo Dante, who, being ascholar and 
assistant of Titian, was called Girolamo di Tiziano. Various 
pictures of his were touched up by the master and are diffi- 
cult to distinguish from originals. Apart from members of 
his family, the scholars of Titian were not numerous ; Paris 
Bordone and Bonifazio were the two of superior excellence, 
Domenico Teoscopoli (or Domenico Greco) was employed by 
the master to engrave from his works. It is said that Titian 
himself engraved on copper and on wood, but this may well 
be questioned. 

We must now briefly advert to Titian’s individual works, 
taking them in approximate order of time, and merely 
dividing portraits from other pictures. Details already 
given indicate that he did not exhibitany extreme precocity ; 
the earliest works which we proceed to mention may ‘date 
towards 1505, In the chapel of S. Rocco, Venice, is his 
Christ Carrying the Cross, now greatly dilapidated, which 
was an object of so much popular devotion as to produce 
offerings which formed the first funds for building the 


y of severity and majesty of draughtsmanship, | Scuola di S. Rocco; in the scuola itself is his Man of Sorrows. 
| 


The singularly beautiful picture (see ScHooLs or PAINT- 
ING, vol, xxi. p. 467, Fig. 16) in the Borghese Palace in 


1 was not only competent but good and fine, and he | Rome, commonly named Divine and Human Love (by some 


‘ 
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Artless and Sated Love), bearssome obvious relation to the 
style of Palma Vecchio. 


this point is forthcoming. The Tribute Money (Christ and | 
the Pharisee), now in the Dresden gallery, dates towards | 
1508; Titian is said to have painted this highly finished 
yet not “niggling” picture in order to prove to some Ger- 
mans that the effect of detail could be produced without | 
those extreme minutie# which mark the style of Albert 
Direr. The St. Mark in the church of the Salute—the 
evangelist enthroned, along with SS. Sebastian, Roch, 
Cosmo, and Damiano—a picture much in the style of Gior- 
gione, belongs to 1512. Towards 1518 was painted, also | 
in the same class of style, the Three Ages, now in Bridge- 
water House,—a woman guiding the fingers of a shepherd 
on a reed-pipe, two sleeping children, a cupid, an old man 
with two skulls, and a second shepherd in the distance,— 
one of the most poetically impressive among all Titian’s 
works. Another work of approximate date was the Worship 
of Venus, in the Madrid museum, showing a statue of Venus, 
two nymphs, numerous cupids, hunting a hare, and other 
figures. Two of the London National Gallery pictures— 
the Holy Family and St. Catherine and the Noli Me} 
Tangere—were going on at much the same time as the great 
Assumption of the Madonna. In 1521 Vecelli finished 
a painting which had long been due to Duke Alphonso of 
Ferrara, probably the Bacchanal, with Ariadne dozing over 
her wine-cup, which isnow in Madrid. The famous Bac- 
chus and Ariadne in the National Gallery was produced 
for the same patron, in 1523. The Flora of the Uffizi, the 
Venus of Darmstadt, and the lovely Venus Anadyomene 
of the Bridgewater Gallery may date a year or so earlier. 
Another work of 1523 is the stupendous Entombment of 
Christ in the Louvre, whose depth of color and of shadow 
stands as the pictorial equivalent of individual facial ex- 
pression ; the same composition, a less admirable work, ap- 
pears in the ManfriniGallery. The Louvre picture comes 
from the Gonzaga collection and from the gallery of Charles 
I.in Whitehall. In 1530 Titian completed the St. Peter 
Martyr for the church of SS. Giovanni e Paolo; for this 
work he bore off the prize in competition with Palma Vec- | 
chio and Pordenone. Of all his pictures this was the most | 
daring in design of action, while it yielded to none in gene- 
ral power of workmanship and of feeling. It showed the 
influence of Michelangelo, who was in Venice while Vecelli 
was engaged upon it. A calamitous fire destroyed it in 
1867 ; the copy of it which has taken its place is the handi- 
work of Cardi da Cigoli. To 1530 belongs also the Madonna 
del Coniglio (Louvre), painted for Gonzaga; to 1536 the 
Venus of Florence ; to 1538 the portraits of the Twelve 
Cesars, for Gonzaga; and to 1539 the Presentation of the 
Virgin in the Temple,—one of the conspicuous examples in 
the Venetian academy, yet not of the firstinterest or im- 
portance. About 1540 were done the forcible but rather | 
uninspired paintings for S. Spirito, Venice, now in the 
church of the Salute—Cain Killing Abel, the Sacrifice of 
Abraham, and David and Goliath ; in 1543 the Eece Homo 
of the Vienna gallery, where Aretino figures as Pilate. | 
The Venus and Cupid of Florence, the Venus of Madrid, 
and the Supper of Emmaus in the Louvre were still in 
hand, or just completed, when Titian was summoned to 
Augsburg in 1547. In 1554 he sent to Philip II. in England 
a second Danae and a Venus and Adonis. About the same 
time he sent to Charles V. a Trinity (or, as Titian himself 
termed it, Last Judgment), which represented the emperor, 
with his family and others, all in shrouds, praying to the 
Godhead ; Moses and various other personages are also por- 
trayed. This was the object upon which Charles continued 
to keep his eyes fixed until the film of death closed on 
them. Later pictures, from 1558 onwards, are the Mar- 
tyrdom of St. Lawrence, Christ Crowned with Thorns 
(Louvre), Diana and Acteon, Diana and Callisto, Jupiter 
and Antiope, the Magdalene, Christ in the Garden, and 
Europa,—the last six for Philip II.; of the two Diana sub- 
jects there are duplicates in London and in Vienna. Philip, | 
it will be observed, was equally ai fait with nudities and 
with sanctities. The Jupiter and Antiope, now much re- 
stored, is commonly called La Vénus del Pardo, having at 
first been in the Pardo Palace. The Magdalene here spoken 
of (1561) seems to be the picture now in the Uffizi of 
Florence ; Titian, in one of his letters, said that it was the 
most popular picture he had ever painted. In 1563 Vecelli 
offered to Philip II. his Last Supper, which had been in hand 
for six years; it was cut down in the Escorial to suit a par- 
ticular space, and offers now little noticeable beyond the 
fine grouping. The St. Jerome of the Brera Gallery in 
Milan, a work of wonderful energy, spirit, and force, 
especially for a more than octogenarian hand, was probably 
rather earlier than this; there is areplica of it in the Es- 
corial. One of the master’s latest pictures (1574-75) is in 


The story goes that Titian was | 
enamored of Palma’s daughter; but nothing distinct on | 
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Madrid, and commemorates the Battle of Lepanto; it is a 
work of failing power—but still the power of a Titian. Two 
of the mosaics in St. Mark’s church, Venice,—the Mark 
in pontificals, and the sword-sheathing angel on the right 
of the high altar,—are after Vecelli’s designs; but they are 
contrary to the true spirit of mosaic work, and the Mark in 
especial is a decided eyesore. 

We now turn to the portraits,—works so great in style, 
so stately, and in the best sense so simple in perception and 
feeling that, after allowing everything which can be said 
on behalf of some other masters of the craft, such as 
Raphael, Velazquez, Rubens, and Rembrandt, one is still 
compelled to say that Titian stands on the whole supreme. 
Among the highest examples are—Alphonso, duke of Fer- 
rara (Madrid); the same duke and his second wife Laura 
Dianti (Louvre), commonly called Titian and his Mistress ; 
Francis I. (Louvre), painted towards 1536, but not from 
direct sittings, for Titian never saw the French king; va- 
rious likenesses of himself, one of about 1542, and another 
of 1562; Paul III., also the same pope with his grandsons 
Cardinal Alessandro and Duke Ottavio (Naples),—the for- 
mer, done in about four weeks, was presented to the pon- 
tiff in May, 1543, and cost two gold ducats [$4.54]; Pietro 
Aretino (Pitti); Titian’s daughter Lavinia (with a fan in 
the Dresden gallery, with a jewelled casket in Lord Cow- 
per’s collection); the Cornaro Family (Alnwick Castle) ; 
L’Homme au Gant (Louvre), an unknown personage, youth- 
tul and handsome, the xe plus ultra of portraiture ; Sanso- 
vino, Eleonora duchess of Urbino, Francesco duke of Ur- 
bino, Catherine Cornaro queen of Cyprus (these four are in 
the Uffizi); Charles V. on horseback (Madrid); Cardinal 
Bembo (Naples), discovered in an uncared-for condition in 
1878, very unlike the portrait in the Barberini Gallery. 
The female portraits done by Titian are few, and are almost 
invariably of women of exalted rank. Of Ariosto, with 
whom Titian was intimate in Ferrara, though there may 
probably have been nothing approaching to a romantic 
friendship between them, the painter is said to haye done 
three portraits. Much uncertainty, however, besets this 
matter. One of the three appears as a woodcut in an edi- 
tion of the Orlando Furioso. A second, now at Cobham 
Hall, corresponds with the woodcut likeness, and is signed 
“Titianus F.’ The third, a work of admirable beauty, 
and a most fitting likeness of a poet, is in the National 
Gallery of London. It is difficult, however, to reconcile 
the features here with the other portraits, and some con- 
noisseurs do not admit that the work is really a Titian. 


Authorities.—For ong readers, the Life and Times of Titian by 
Crowe and Cavalcaselle (1877) has superseded all oe works, 
such as those of Sir Abraham Hume (1829) and Northeote (1830). 
Mr. Josiah Gilbert’s book, Cadore, or Titian’s Country (1860), pap 

lies many interesting side-lights on the subject. De) eh, te 
Freath's monograph (1885) is founded mainly on Crowe and Ca- 
valeaselle and on Gilbert, and forms a very convenient ers r 
dium. In Italian, see the usual authorities—Ticozzi, Ridolfi, 
Lanzi, etc. (W. M. R.) 


TITLES OF HONOR are words and phrases used 
for marking and distinguishing the rank or station of 
the persons to whom they are assigned and appropri- 
ated. Whatever may have been their actual or ver 
origin, it is certain that among nations which have 
made any considerable progress in civilization their 
immediate derivation has been in the t majority 
of cases from some kind of public office or employ- 
ment. As Mr. Freeman has pointed out,’ the prin- 
cipal exceptions to this rule are the merely complimen- 
tary additions which it is usual to accord in Europe 
and America to persons who have no ascertained place 
or precedence in the social scale. Among ourselves 
‘mister’? or ‘‘ master” (magister) and its feminine 
equivalents, and_on the Continent signor, sefior, and 
sieur (senior) and their feminine equivalents, are the 
leading examples. _They are employed simply to avoid 
the necessity of calling those to whom they are e 
by their proper names only, and are not indicative of 
any special rank or station. In France, however, 
maitre, which answers to our mister or master, is the 
professional designation of an avocat, and in England 

‘sir,’’ which answers to signor, senor, sieur, is 
the appropriate prefix to the Christian name and sur 
name of a baronet or a knight. Of the 
of dominus—don, donna, and dame—the las 
compounded like stew with the possessive 
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ordinary speech and appearing in madame as the fem- | from Cesar, which was common to the Western and the 


inine equivalent of monsiewr, much the same may be 
said as of the derivatives of magister and senior. And, 
although our word “‘ lord’’ has a special reference to 


the House of Lords, as the German Herr has to the | 
Herrenhaus in certain of its uses, it largely partakes | 


of the character which belongs to them. — Its deriva- 
tion is analogous to theirs, and within somewhat nar- 
rower limits it is almost as indiscriminately employed. 
More strictly lord and lady are the equivalents of 
baron and baroness, the fifth grade of the British 
peerage.’ But colloquially it is applied to all grades 
of the peerage except the first; and, though duchesses 
are not called ladies in society, dukes are unquestion- 
ably lords in their capacity as members of the second 
chamber of the legislature. Certain of the sons and 
daughters of peers are lords and ladies by courtesy, 
while the wives of baronets are legally and the wives 
of knights are conventionally called ladies, although 
the wives of knights are more accurately described as 
dames. But besides this we have our lord the king and 
our lady the queen, lord bishops, lord lieutenants, lord 
justices, lord advocates, lord mayors, lord provosts, 
ords of the council, lords of the treasury, lords of the 
admiralty, lords of manors, and a variety of other lords 
who have no necessary connection with the nobility. 
Lord and lady in fact are among the titles of honor which 
have never been historically associated with any par- 
ticular function. Lord was originally in Anglo-Saxon 
hlaford, probably a corruption of hla@fweard, “‘ the 
warden of bread.”’ Lady in Anglo-Saxon is hlefdige, 
and has also some connection with Aldf. either 
name uired by means of official association any 
definite signification beyond the more or less general 
ascription of superiority.? 

It is exceedingly difficult to distribute titles of 
honor into rigidly distinct categories. The following 
is as near an approximation as we are able to make. 


I. Supreme Sovereign Titles—Among titles implying sov- 
ereignty the first place is occupied by “emperor” and 
“king.” Under existing international arrangements the 
crowned heads of Europe take precedence according to the 
date of their accession, and their rank is precisely the 
same, whether their style is imperial or royal, But the 
proper meaning of emperor is the chief of a confederation 
of states of which kings are members, The German em- 
peror is an emperor in this sense, and he of course has 
precedence of the kings of Saxony, Bavaria, and Wurtem- 
berg, whose dominions are included in his empire. But 
neither he nor the emperors of Russia and Austria have 
any precedence as such of the queen of the United King- 
dom or the kings of Italy and Spain. Originally the title 
of king was superior to that of emperor, and it was to avoid 
the assumption of the superior title of rex that the chief 
magistrates of Rome adopted the names of Cesar, imperator, 
and princeps to signalize their authority. As imperator was 
the distinetive title of the ruler of the Western empire, so 
Bact\ets was the distinctive title of the ruler of the Eastern 
empire, and the Greek Basiects is the exact equivalent of 
the Latin rex. The emperor of the East was called atroxparwp 
as well as Bacr\etis, But BaciA\cds came to mean the same as 
imperator in so special a way that the word /4£ was borrowed 
to express what had grown to be the inferior dignity of king.* 
Under Charlemagne the imperial style of Rome and the 
royal style of Germany were united.* It was, however, 


1 “The baron alone among the ranks of peerage can hardly be 
ealled official, except so far as peerage itself is an office. His 
title rather marks a rank or class than an office; it does not at 
once point out even the memory of distinct functions like those 
of the duke, the marquis, or the earl" (Longman’s Mag., vol. ii. 


. 483). 
e 2 Miller, Lect. Sci. Lang. , 2d ser., p. 255. 
3 Freeman, ive Politics, pp. 161-162. 
_4The great triumph in the life of Charles the Great was 
hen the ambassadors of the Eastern emperor Michael ad- 
dressed him according to the full, imperial style (Eginhard, 
Annals, a, “Jaciegcant, ubi ad imperatorem venerunt... 
more suo, id est, Greca lingua, laudes ei dixerunt, IJmperatorem 
et Basileum appellantes’” (Freeman, Comparative Politics,p. 
Freeman notices also the t controversy concern- 
, especially the word Bas.rev’s, which 
r between the emperors Basil the 
the Second. See also John Lydus, 
8, on the distinction between rvpavvos, Bactrevs, 
discussed in Freeman, Comp. Pol., p. 445. 


De | mayor, being a French title, has his mayoress, just 


Eastern emperors alike, that the Teutonic word for em- 
peror—kaiser—was derived. Until recent times, in fact, 
no sovereign thought of calling himself emperor unless he 
claimed in some way to represent the Roman Cvsars. 
Down to the beginning of the 19th century a German em- 
peror who was not Roman emperor would have been an 
anomaly. At remote periods more than one of the West- 
Saxon kings called himself emperor_of Britain, and more 
than one king of Castile called himself emperor of the 
Spains. But these assumptions appear to have been merely 
intended as protests against the assertion of superiority 
over them by the Roman emperors, German or Greek. 
Later on the kings of Portugal called themselves emperor 
of the Indies. But that title, like the queen of the United 
Kingdom’s title of empress of India, was secondary only 
and did not affect their official designation in the hierarchy 
of European sovereigns, 

The title of king does not suggest any of the questions 
which have been raised by that of emperor. ‘ There is,” 
as Mr. Freeman says, ‘‘a common idea of kingship which 
is at once recognized, however hard it may be to define it. 
This is shown among other things by the fact that no diffi- 
culty is ever felt as to translating the word king and the 
words which answer to it in other languages.”’® Etymolog- 
ically indeed the Romance and Teutonic words for king 
have quite distinct origins. The Latin rex corresponds to 
the Sanskrit rajah, and meant originally steersman. The 
Teutonic king on the contrary corresponds to the Sanskrit 
ganaka, and “simply meant father, the father of a family, 
the king of his own kin, the father of a clan, the father of 
a people.’® In English there is no feminine form of king 
like kénigin, the feminine form of kénig in German. As the 
feminine equivalent of king, queen is used, which Prof. 
Max Miller says is “the old word for mother.” He also 
cites the translation of the Bible by Ulfilas in the 4th 
century to prove its meaning at that early period as wife or 
woman. The queen was in fact in a special sense “the 
woman,” or “the wife,” the highest of women and the 
highest of wives in the kingdom.’ King should properly 
describe the head of a nation in distinction from the head 
of a tribe, as emperor should properly describe the head of 
a confederation in distinction from the head of a nation. 
The idea of territorial sovereignty, of kingship over a land 
instead of over a people, grew up under the feudal system. 
In Britain it was unknown until long after the Norman 
Conquest, William the Conqueror, like Harold or Edward, 
was king of the English, and it was only from the reign of 
Henry II. that his successors were transformed into kings 
of England. The Eastern titles of sultan and shah are 
accepted as equivalent to those of emperor and king in the 
West. The sovereigns of China and Japan are called 
emperors both in common and in diplomatic parlance. 

Il. Honorary Religious Titles of Sovereigns—The German 
emperors were formerly styled “‘ defenders of the church,” 
while the kings of France were called “very christian 
majesty ” and “eldest sons of the church.” The queen of 
England is “ defender of the faith,” the emperor of Austria 
as king of Hungary “apostolic majesty,” the emperor of 
Russia as king of Poland “ orthodox majesty,” the king of 
Spain “ catholic majesty,” and the king of Portugal ‘“‘ very 
faithful majesty.” All these titles were originally con- 
ferred by the popes. But the queen of the United King- 


5 Freeman, Comp. Pol., p. 138, 

6 Max Miller, Lect. Sei. Lang., 2d ser., p 255. “ All people, 
save those who fancy that the name king has something to do 
with a Tartar khan or with a “ canning” or “cunning” man, are 
agreed that the English eyning and the Sanskrit ganaka both come 
from the same root, from that widely spread root whence comes 
our own cyn or kin and the Greek yévos. The only question is 
whether there is any connection between nfo and ganaka 
closer than that which is implied in their both coming from the 
same a Sap root. That is to say, are we to suppose that cynin, 
and ganaka are strictly the same word common to Sanskrit am 
Teutonic, or is it enough to think that cyning is an independent 
formation made after the Teutons had separated themselves from 
the common stock? ... Thedifference between the two deriva- 
tions is not very remote, as the cyn is the ruling idea in any case ; 
but if we make the word immediately cognate with ganaka we 
bring in a notion about ‘the father of his people’ which has no 
place if we simply derive cyning from cyn” (Freeman, Comp. Pol., 
pp. 450-451; see also his Norm. Conq., vol. i. p. 583, and Growth of 
the English Constitution, p. 171). ¢ 

7 “The king’s wife was called regina in Latin from the begin- 
ning; but there is no English word answering to lac we have 
not and never had any word like the German kénigin. The queen 
is simply queen (ewen), woman, Wife, the highest of wives in her 
husband’s dominions. So the earl's wife was simply the earl’s 
wife ; the Norman style of countess now came in to fill up what 
was thought a defect. So with all strictly Bngiish titles, knight, 
sheriff, portreeve, alderman; they have no feminines; in most 
eases the wife does not share her husband's dignity, But the 

as the duke 
has his duchess ” (Freeman on “ Titles,” in 's Magazine, 
vol. ii. p. 489). 
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dom and the emperor of Austria alone employ them as part | 
of their official description. 

Ill. Inferior Titles of Sovereignty. —Grand-dukes rank 
next to kings. Grand-duke was the original title of the 
ezars and was introduced into western Europe by Pope | 
Pius V., who created Cosimo de’ Medici grand-duke of | 
Tuscany in the last half of the 16th century. There are 
now seven reigning grand-dukes in Germany. Prince and | 
duke are titles also borne by the reigning chiefs of minor 
Germanic states. There are reigning princes of Monaco 
and Montenegro. The Eastern equivalents for these sub- 
ordinate titles are khedive, emir, khan, and bey. 

IV. Titles of Nobility—The titles of the greater nobility 
are prince, duke, marquis, earl or count, viscount, and 
baron, and most of them exist in all European empires and 
kingdoms. In the United Kingdom there are no princes 
outside the royal family. In Russia there are no dukes 
except the imperial grand-dukes and neither marquises nor 
viscounts. In Germany there are no viscounts. Among 
the titles of the lesser nobility or gentry baronet and esquire 
are peculiar to the United Kingdom. Knight, chevalier, 
and ritter are recognized throughout Europe, and as far as 
Persia and Japan. Of old time in Scotland baron, now 
represented by laird, was not a title of the greater nobility, 
and the same may be said of freiherr in Germany. The 
peculiar designations of the chiefs of some of the Scottish 
clans and Irish septs, as The Chisholm, The O’Donoghue, 
Cameron of Lochiel, Macgillicuddy of the Reeks, and 
others must also be included among titles of honor. It 
would be improper to prefix “ mister,” or to affix “ esquire,” 
to their names in addressing them either orally or in writ- 
ing, and their wives are always called madam. Pasha, bey, 
and effendi are the most familiar of the Eastern titles of 
nobility. The ecclesiastical titles of archbishop, bishop, 
dean, etc., and the military and naval titles of field-marshal, 
admiral, general, colonel, major, captain, ete., are common 
to all the countries of Europe, and are expressed by words 
in their several languages which are the precise equiva- 
lents of each other. But their incidentally dignified char- 
acter is so overshadowed by their essentially administrative 
character that they can be regarded as titles of honor only 
in the same sense as the titles of officers of state or justice. 

To the foregoing titles of honor may be added the large | 
assortment of complimentary epithets which are attendant 
on them, and which are used as alternatively descriptive of 
the persons by whom they are borne. The Roman Cesars 
were by decree of the senate called in Latin augustus, or 
sacred, which was rendered in Greek by ceBacrds, or adora- 
ble. They were also habitually styled divi, pius and felix, 
clemens, tranquillus, and sanctissimus. Augustalis majestas and 
dyia Baot\sta were among the styles of the Western and 
Eastern emperors respectively. Majesty, sacred majesty, 
or Cesarean majesty, was the peculiar title of the emperors, 
and it was not assumed by any of the other sovereigns of 
Europe until comparatively modern times. But it is said 
to have been adopted in France as early as the reign of 
Louis XI.; in England the first king who used it was 
Henry VIII. Before that the kings of England had been 
called grace and highness, and sometimes excellent grace 
and kingly highness. All empergrs are now imperial 
majesties, and all kings majesties, while grand-dukes, royal 
highnesses, and all inferior reigning potentates are high- 
nesses of one sort or another. Imperial or royal highness 
is the proper title of the sons and daughters of emperors | 
and kings, serene highness, or highness merely, being that , 
of the members of princely families. The German hoheit, | 
although it is commonly employed as the equivalent of 
highness or altesse, has a special signification of its own. 
It holds an intermediate rank between altesse royal or royal | 
highness and altesse sérénissime or serene highness, unless it | 
is qualified by the adjectives kaiserliche or kénigliche. For | 
many years, however, it has been appropriated to the less 
important reigning and the mediatized princely houses, to | 
distinguish them from the princely houses of new creation | 
and the mediatized countly houses, to whom the titles of 
durchlaucht and erlaucht are severally assigned. In the 
United Kingdom grace is the title of dukes and duchesses, . 
and lordship and ladyship of all other grades of the peer- 
age and the bearers of courtesy titles of superior rank to 
any one of them. Dukes and duchesses are styled most 
noble, marquises and marchionesses most honorable, and 
all other peers and peeresses, lords and ladies by courtesy ; 
privy councillors and the lord mayor of London are styled — 
right honorable. Honorable is the title of the younger 
sons of earls, the sons and daughters of viscounts and 
barons, and the judges of the High Court of Justice. Arch- 
bishops are most reverend, bishops right reverend, deans 
very reverend, archdeacons venerable, and all clergymen 
reverend. The pope is his holiness, and cardinals are | 
eminences, Viceroys, ambassadors, and governors are ex- | 
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cellencies. But we have not yet rivalled the nice grada- 
tions in the descending scale of illustres, spectabiles, claris- 
simi, perfectissimi, and egregii which characterized the 
official or administrative hierarchy of the later Roman 
empire. (F. DR.) 


TITMOUSE (Anglo-Saxon Mase and Tytmase, 
German Meise, Swedish Mes, Dutch Mees, French 
Mésange), the name? long in use for several species of 
small English birds, which are further distinguished 
from one another by some characteristic appellation. 
These go to make up the genus Parus of Linneeus, 
and with a very uncertain number of other genera 
form the Family Paride of modern ornithology. Its 
limits are, however, very ill-defined; and here only 
the species best known to English readers can be 
noticed. 


The first to be mentioned is that called from its compara- 
tively large size the Great Titmouse, P. major, but known 
also in many parts as the Oxeye,? conspicuous by its black 
head, white cheeks, and yellow breast, down which runs a 
black line, while in spring the cock makes himself heard by a 
loud love-note that resembles the noise made in sharpening 
asaw. It is widely distributed throughout the British Is- 
lands, and over nearly the whole of Europe and northern 
Asia. The next is the Blue Titmouse, Blue-Cap, or Nun, P. 
ceruleus, smaller than the last and more common, Its names 
are so characteristic as to make any description needless, 
A third common species, but not so numerous as either of 
the foregoing, is the Coal-Titmouse, P. ater, distinguished 
by its black cap, white cheeks, and white nape. Some in- 
terest attaches to this species because of the difference ob- 
servable between the race inhabiting the scanty remnants 
of the ancient Scottish forests and that which occurs 
throughout the restof Britain. The former is more brightly 
tinted than the latter, having a clear bluish gray mantle 
and the lower part of the back greenish, hardly either of 
which colors are to to be seen in the same parts of more 
southern examples, which last have been described as form- 
ing a distinct species, P. britannicus, But it is to be observed 


that the denizens of the old Scotch fir-woods are nearly 


midway in coloration between the dingy southern birds 
and those which prevail over the greater part of the Conti- 
nent. It would therefore seem unreasonable to speak of 
two species only: there should be either three or one, and 
the latter alternative is to be preferred, provided the exist- 
ence of the local races be duly recognized, Much the same 
thing is to be noticed in the next species to be mentioned, 
the Marsh-Titmouse, P. palustris, which, sombre as is its 
plumage, is subject to considerable local variation in its 
very extensive range, and has been called P. borealis in 
Scandinavia, P. alpestris in the Alps, and P. lugubris in south- 
eastern Europe, to say nothing of forms like P. baicalensis, 
P. camchatkensis, and others, whose names denote its local 
variations in northern Asia, while no great violence is ex- 
ercised if to these be tacked on P. atricapilla with several 
geographical races which inhabit North America. A fifth 
British species is the rare Crested Titmouse, P. cristatus, 
only found in limited districts in Scotland, though com- 
mon enough, especially in pine-woods, in many parts of 
Europe. 

It is impossible to state how many species of Parus exist, 
their recognition at present being wholly subjective to the 
view taken by the investigator of the group. Its latest 
monographer is Dr. Gadow (Cat. B. Br. Museum, viii. pp 
3-53), who recognizes forty-eight, besides several paper ore es. 
North-American ornithologists include some fifteen as inhab- 
itants of Canada and the United States; but searcely two 
writers agree on this point, owing to the existence of so 
many local forms. Of the species inhabiting the Indian 
and Ethiopian Regions there is no space here to treat, and 
for the same reason the presumably allied forms of Australia 
and New Zealand must be left unnoticed. During the 
greater part of the year the various species of the genus 
Parus associate in family parties in a way that has 
already described (Brrps, vol. iii., p. 664), and only 
up into pairs at the beginning of the breeding-season, — 
nests are nearly always placed in a hollow stump, and 


1 The prefix “ Tit,” by hoodlens writers often used alone, th 
equally ope to the Titlark (cf. Prert, vol. xix. p. 121), is 
haps cognate with the Greek ritis, which originally po 
small chirping bird (Ann. Nat. History, ser. 4, x. - 227), and has: 
diminutive form in the Icelandic e En 
least Scottish Titling. It is by false analogy that t! 
Titmouse is made Titmice; it should be Titmouses. A 
is very often added, as with many other familiar Ex 
and in this case it is ‘‘ Tom.” 7 . 

2 The signification of this name is obscure. It r 
correlated with a Swedish name for the bird—Talge 
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of a mass of moss, feathers, and hair, the last being worked 
almost into a kind of felt. Thereon the eggs, often to the 
number of eight or nine, are laid, and these have a trans- 
lucent white shell, freckled or spotted with rust-color. The 
first plumage of the young closely resembles that of the 
parents; but so far as is known, it has always a yellower 
tinge, very apparent on the parts, if there be such which 
in the adult are white. Few birds are more restless in dis- 
position, and if “irritability” be the test of high organization 
as a much bepraised systematist asserts, the Paride should 
stand very near the top of the list. Most of the European 
species and some of the North-American become familiar, 
haunting the neighborhood of houses, especially in winter, 
and readily availing themselves of such scraps of food, about 
the nature of which they are not particular, as they can 
get.' By gardeners every Titmouse is generally regarded 
as an enemy, for it is supposed to do infinite damage to the 
buds of fruit trees and bushes; but the accusation is wholly 
false, for the buds destroyed are always found to be those to 
which a grub—the bird’s real object—has got access, so that 
there can be little doubt that the Titmouse is a great bene- 
factor to the horticulturist, and hardly ever more so than 
when the careless spectator of its deeds is supposing it to be 
bent on mischief. 

Akin to the genus Parus, but in many respects differing 
from it, is Acredula, containing that curious-looking bird the 
Long-tailed or Bottle-Titmouse, with its many local races 
or species, which must be here passed over without a word. 
The bird itself, having its tail longer than its body, is un- 
like any other found in the northern hemisphere, while its 
nest isa perfect marvel of construction, being in shape 
nearly oval with a small hole in one side. The exterior is 
studded with pieces of lichen, worked into a firm texture 
of moss, wool, and spiders’ nests, and the inside is profusely 
lined with soft feathers—2379 having been, says Macgillvray, 
counted in one example. Not inferior in beauty or inge- 
nuity is the nest built by the Penduline Titmouse Agithalus 
pendulinus, of the south of Europe, which differs, however, 
not merely in composition but in being suspended to a 
bough, while the former is nearly always placed between 
two or more branches. 


The so-called Bearded Titmouse, Panurus biarmicus, 
has habits wholly unlike those of any of the foregoing, 
and certainly does not belong to the family Paride, 
though its real affinity has not yet been clearly shown. 
It was formerly found in many parts of England, es- 
pecially in the eastern counties, where it bore the name 
of Reed-Pheasant ;? but through the draining of meres, 
the destruction of reed-beds, and (it must be added) 
the rapacity of collectors it now only exists as a native 
in avery few localities. It is a beautiful little bird of a 
bright tawny color, variegated with black and white, 
while the cock is further distinguished by a bluish 
gray head and a black tuft of feathers on each side of 
the chin. Its chief food seems to be the smaller kinds 
of freshwater mollusks, which it finds among the reed- 
beds it seldom quits. 

The general affinities of the Paride seem to lie 
rather with the Sittide (cf. NurHatcn, vol. xvii. p. 
684) and the Tree-Creepers; and those systematists 
who would ally them to the Laniide (SuriKke, vol. 
xxi. p. 885), or still more interpose the last between 
the former Families, have yet to find grounds for so 
doing. (A. N.) 
THTUS. By this, his Roman praenomen, is usually 
known the eleventh of the Twelve Czesars, Trrus 

Fiavivus Sapinus VESPASIANUS, emperor from 79 to 
81 4.p. With his father Vespasian, who rose to em- 
pire from the camp, began the Flavian line of emperors, 
the last three Caesars. Titus was born in 40, the year 
the assassination of the fourth Cesar, Caius Cali- 
-gula, and was brought up in the household of Clau- 


| Hed spans oon Pe atoning rg ay es ote meg, \ he, little 
uble provide a pleasing spectacle by adopting the plan, prac- 
by tne late Mr. A. ie nox! of eanatng a lump of suet Ps tal- 
by a short string to the end of a flexible rod stuck aslant into 
ground close to the window of a sitting-room. It is seldom 
before a Titmouse of some kind finds the dainty, and once 
visits are made to it until every morsel is picked off. The 
of the birds as they cling to the swinging lure are very 
, and Pn but a Titmouse can suce in keeping a 
upon 
common names given to this bird are so ve spopeticabhy 
Sw, that ‘‘Silerella” (from siler, an osier) bestowed 
by Sir T. Browne, its original discoverer, cannot be re- 
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| dius, with that emperor’s son, Britannicus. There was 
a story that he was dining at Nero’s table when Brit- 
annicus was poisoned, and that he himself’ tasted the 
fatal cup, and had in consequence a serious illness. 
Some time afterwards he erected two statues to the 


|young prince's memory. LKducated in the imperial 
court, he was thoroughly trained in all elegant ac- 


complishments: he could speak Greek fluently, and 
| could compose verses; he was a proficient in music; 
he could write shorthand, and could imitate hand- 
writing so skilfully that he used to say that he 
might have been a most successful forger. He was 
very handsome, with a fine commanding expression, 
and a vigorous frame, well trained in all the exercises 
of a soldier. Asa young man he served with credit 
in Germany and in Britain, and he practiced at the 
bar. Soon he had the command of a legion, and 
joined his father in Syria; he took an active part in 
the Jewish War, capturing several important fort- 
resses, among them Tarichzez and Gamala. In 68 he 
went at his father’s bidding on a visit of congratula- 
tion to the newly proclaimed emperor, Galba; but, 
hearing of Galba’s death and of the general confusion 
in the Roman world, he returned to his father in 
Palestine, having in the meantime consulted the oracle 
of the Paphian Venus as to his prospects and received 
a favorable answer. In the following year Vespasian, 
who, through his son’s pleasing manner and adroit. 
management, had made a friend of Mucianus, the 
governor of Syria, became emperor, and left Titus to 
finally settle the Jewish war by the capture of Jeru- 
salem. ‘Titus conducted the siege of the city, which 
for some months was defended amid incredible horrors, 
with signal ability, and took and destroyed it in Sep- 
tember, 70. ‘Che army saluted their victorious general 
by the title of ‘‘imperator’’; in the East Titus was. 
now supreme, and practically emperor. On his return 
to Italy by way of Alexandria he fell in with that 
strange professor of mystical philosophy and magic, 
Apollonius of Tyana, and listened, it is said, to his 
pedantic talk and advice. As soon as he arrived at 
Rome there was the usual triumph for a decisive vie- 
tory, and both father and son shared it. On the arch 
of Titus, as it is called, erected some few years after- 
wards (see vol. xx. p. 851), may still be seen sculptured 
representations of Jewish captives and of the cap- 
tured trophies. Titus was now formally associated 
with his father in the government, with the title of 
Cesar, and during the nine remaining years of Ves- 
pasian’s reign he controlled the administration, and. 
was in fact emperor. He was anything but popular; 
he had the character of being luxurious, self-indul- 
gent, profligate, and cruel. Summary execution of 
obnoxious persons seems to have been not uncommon. 
There was a bad scandal too about his connection with 
the shameless Jewish beauty Berenice, the sister of the 
Agrippa of the Acts of the Apostles; both brother 
and sister followed Titus to Rome, and were allowed 
to reside in the imperial palace. Public opinion at. 
Rome was outraged, and Titus, though he had prom- 
ised Berenice marriage, felt obliged to send her back 
to the East. Vespasian died in 79, leaving his son a 
safe throne and a well-filled treasury. The forebodings. 
of the people were agreeably disappointed, for Titus, 
who, it was feared, would be a second Nero, was 
known as the “‘love and delight of mankind.” It is. 
possible that his popularity was in some degree due to 
the fears which the depravity of his brother Domitian, 
who, it was known, was to succeed him, had begun to 
excite; but he had the tact to make himself liked by 
all. He seems to have been thoroughly kindly and 
good-natured; he delighted in giving splendid pres- 
ents, and his memorable saying, ‘‘I have lost a day,”’ 
is said to have been uttered one evening at the dinner 
table when he suddenly remembered that he had not 
bestowed a gift on any one that day. 

Titus, like his father, spent money on great 
-works and in adding to the magnificence of 


ublic. 
me. 
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The Colosseum was completed and dedicated in his | 


reign, with combats of gladiators, shows of wild 
beasts, and sham sea-fights and representations of 
some of the great Greek naval battles. He gave the 
city what we should now call ‘‘a people’s palace ’’ in 
his splendid baths, which surpassed those of Agrippa 


and of Nero, and supplied the mob with every luxu- | 


* rious appliance free of cost. 


. 


.comp. vol. vi. p. 356). 


uring his reign, in 79, occurred the memorable 
eruption of Vesuvius which destroyed Herculaneum 
and Pompeii. The emperor visited the scenes of deso- 


lation and contributed liberally to the relief of the | 


distressed inhabitants. During his absence a fire raged 
for three days at Rome, in which the Capitol was 
burnt; then followed a pestilence, and again Titus not 
only helped freely with his purse, but took pains to 
acquaint himself with the sufferers and gave them his 
personal sympathy. Italy and the Roman world gen- 
erally were quiet and peaceful during this brief reign. 
The only fighting was in Britain under Agricola, who 
in the year 80 carried the Roman arms into Scotland 
as faras the Tay. In the following September Titus 
died, being in his fortieth year, after a reign of two 
years and rather more than two months. On his 
deathbed he said, so the story went, that there was 
but one thing of which he repented: this was com- 
monly supposed to point to his having spared to pun- 
ish his brother *Domitian, who had more than once 
plotted against his life, and whose succession to 
empire he must have felt would be a calamity for 
Rome. The verdict of history is on the whole favor- 
able to Titus, and perhaps deservedly so; but the 
general feeling throughout the Roman world after his 
death was that he had been fortunate in the briefness 
of his reign. 

An admirable account of this emperor will be found in 
Merivale’s History of the Romans under the Empire, ch 60, 

(Ww. J. B.) 

TITUS, one of the companions of St. Paul, was of 
Greek origin (Gal. ii. 3), and appears to have been 
among the apostle’s earliest converts ; he is first men- 
tioned (Gal. ii. 1) as having accompanied Paul, then 
in the course of his second missionary journey, from 
Antioch to Jerusalem. Here the Judaizing brethren 
desired that he should be circumcised ; but the liberty 
of the gospel was successfully maintained. He was 
afterwards sent by Paul from Ephesus to Corinth, 
with, it would seem, a letter, no longer extant, more 
than once referred to in'2 Corinthians (ii. 3, vii. 8; 
He rejoined the apostle with 
favorable reports from Corinth in Macedonia, and was 
again sent (from Philippi) with another epistle, proba- 
bly what isnow known as the second, to the Corin- 
thians, and charged with the further duty of promo- 
ting the proposed collection for poor Christians in 
Judea. This is, practically all that is known of him 
from the undisputed Pauline epistles. He is nowhere 
mentioned in the Acts. In the pastoral epistle with 
which his name is associated he is represented (Tit. i. 
5) as having been left by Paul in Crete to ‘‘ set in order 
the pee that are wanting, and ordain elders in every 
city.”’ e is expected afterwards to join Paul at 
Nicopolis (iii. 12). In 2 Tim. iv. 10 he is spoken of 
as having gone to Dalmatia. Tradition, obviously 
resting on the Epistle to Titus, has it that he died in 
Crete as bishop at an advanced age. 

TITUS, Episttr ro. See PasroraL EpIstiEs, 
vol. xviii. 1 353 sq. E 

TITUSVILLE, a city of the United States, in 
Crawford county, Pennsylvania, in 41° 38’ N. lat. and 
79° 42’ W. long., stands upon Oil Creek, in the 
midst of the oil region of northwestern Pennsylvania. 
Its predominant industries have reference to the’ pro- 
duction, refining, and transportation of petroleum. 
It has two railroads—the Dunkirk, Allegheny, and 
Pittsburg, and the Buffalo, New York, and Philadel- 
phia. The city had a population of 8639 in 1870 and 
of 9046 in 1880. } 


TITUS—TIVOLL 


Titusville, originally a small lumbering town, began its 

career of prosperity in 1859, when oil was discovered in this 
| region, and during the succeeding years it was the scene 
of very great activity. It was chartered in 1867, when at 
the zenith of its prosperity. Since that time it has settled 
down to a less feverish and more healthy growth. 


TIUMEN. See ‘l'yumen. 
TIVERTON, a borough of Devonshire, England, 


is finely situated in the midst of beautiful scenery at 


| the confluence of the Lowman and the Exe, 144 miles 


north of Exeter and 184 west-southwest of London. 
A branch line connects it with the Great Western, and 
the Exe Valley Railway with Exeter and Dulvyerton. 
The greater part of the town is on the left bank of the 
Exe ; the four principal streets are wide and regular. 
Since 1262, when Amicia, countess of Devon, caused a 
stream of water to be directed from Norwood to Tiver- 
ton, a distance of 5 miles, every street has had a con- 
stantly flowing supply. At points now spanned by 
bridges there were formerly two fords, one over the 
Exe and the other over the Lowman; hence Two- 
fordton and Twyfordton the former names of the town. 
There still remain the principal gateway and an oe- 
tagonal turret of the ancient castle (now a private resi- 
dence), built in 1106 by Richard de Riparus or Red- 
vers, first earl of Devon, and the chief residence of the 
Redvers till the execution of Henry Courtenay, mar- 
quis of Exeter, in 1539. The most ancient part of the 
church of St. Peter is the Norman doorway; the 


embattled western tower is 120 feet in height. For 
Blundell’s free grammar-school (1604) new buildings 
have recently been erected in the Tudor style. Amon 
other educational establishments are the school o 
science and art, the blue coat charity school (1714 ; 
re-established as a middle boys’ and middle girls’school 
in 1876), and the Chilcott free school (1611). The 
other principal public buildings are the market- 
house (1830-31), the infirmary (1852), the town-hall 
(1864), and several almshouses. Tiverton was for- 


‘merly famed for its woollen manufacture, introduced 


in the 14th century; its annual returns in 1612 were 
estimated at £300,000, [$1,458,000], about 8000 per- 
sons being employed in theindustry. It is now chiefly 
noted for its lace manufacture, established by John 
Heathcoat, the inventor of’ the bobbin net frame. 
The population of the municipal borough (area, 
17,491 acres) in 1871 was 10,024, and in 188] it was 
10,462. 


The town existed in Saxon times. In the reign of Edward 
the Confessor it was held by vassals or servants, and in 
Domesday it is entered as terra regis. In 1200 it had a mar- 
ket and three annual fairs. After the introduction of the 
woollen trade in 1353 it rapidly inereased, and Camden 
states that the trade had brought it “ much gain and glory.” 
The town and castle were taken by Fairfax in 1645. Tiver- 
ton suffered from the plague in 1591 (when it had 5000 in- 
habitants), and from fire in 1598, 1612, and 1731. It was 
incorporated by James I. in 1615; but in 1732 its charter 
was forfeited, and a second was not bestowed till 1737. The 
borough was deprived of parliamentary representation in 
1885. 


See Harding's History of Tiverton, 2 vols., 1845. 


TIVOLI (Lat. Tibur), a town of Italy, situated 17 
miles east-northeast of Rome on one of the spurs of — 
Monte Ripoli, 830 feet above the sea. Its position is 
very striking and beautiful; it stands partly at the 
edge of the lofty cliff over which the river Anio falls 
in a most imposing mass of water. The present 
of the fall is very different from what it was in ancient 
times, us the water has undermined and carried 
away great masses of the rock. In 1881 the popu- 
lation of the town was 9730, and of the commune 
10,297. 

Ancient Tibur was founded, according tothe] 
by the Roman poets, many centuries before Ro 
Siculi.. They were expelled by a Greek 
the son of Catillus, who became the e 


1 Dion., i. 16, and Plin., WH. N., xvi. 


TLAXCALA—TLEMCEN. 


Tibur.! During the early historic period Tibur, which stood 
on the borders of the Sabine territory, was always a bitter | 
enemy of Rome, and on many occasions allied itself to | 
various peoples, even the Gauls, in their attacks on the city. 
With the rest of Latium, Tibur was finally conquered by 
Rome ‘in 335 B.c., and’ on account of its constant enmity 
was treated with much severity, not being admitted to the 
Roman franchise till towards the close of the republican | 
period, Almost no mention of Tibur occurs during the 
time of the empire; but the town is recorded to have 
suffered severely during the Gothic invasion in the 6th} 
century. | 

Remains of its city wall stil! exist, built of squared blocks | 
of tufa; but the whole circuit is not clearly determinable. 
Even the site of the large and wealthy temple of Hercules 
is doubtful, which stood in an extensive temenos, contain- 
ing libraries and a porticus, where Augustus sometimes 
administered justice? At the edge of the cliff still stands 
a small circular temple, of doubtful dedication, which once 
had eighteen columns, and closely resembled that in the | 
Forum Boarium of Rome. Its cella walls are of concrete 
faced with opus reticulatum, and its columns of travertine ; 
it dates from about the time of Christ. . Its popular name is 
the “temple of the Sibyl.’’’ Close by is another small 
ees eho conty ie temple resembling that (so called) of 

ortuna Virilis in Rome. Remains of the circuit wall of 
the forum also exist, with a large apsidal projection, as well 
as an extensive crypto-porticus, faced with blank arcading 
and divided internally by a row of twenty-eight columns, 
Tibur was a favorite summer residence of many wealthy 
Romans under the empire, and especially of Horace and 
Meecenas.t One of the chief aqueducts of Rome, “ Anio 
vetus,” started from the Anio at Tibur. The ancient “lapis | 
Tiburtinus” (modern travertine) was so called from its 
chief quarries at Tibur, where it has been during long 
ages deposited by the water of the river Anio. 

Hadrian's villa, which stands at the foot of the Tibur 
spur of hill about 2 miles distant, is one of the most impor- | 
tant Roman remains in the world. Between 1870 and 1882 the 
greater part of its immense area was excavated ; the whole 
circuit was once no less than 8 miles. The scheme of this | 
wonderful group of buildings was the fancy of the rich and 
highly educated emperor Hadrian, who desired to repro- 
duce, within a short distance of Rome, a number of the 
chief Greek sites and buildings which he had visited in| 
different parts of the world. Besides his own palace he 
built a large stoa pecile, copied from that at Athens, an 
odeum, a lyceum, an academy (with its gardens, halls, and | 

_porticus), libraries, Latin and Greek theatres, a stadium, 
palestra, hippodrome, baths, and many temples. Large. 
gardens, divided into an artificial ‘“ Vale of Tempe,” “ Ely- 
sian Fields,” and “ Tartarus,” were watered by a winding 
stream named the “ Euripus.” In another place stood a 
“serapeum,” copied from that at Alexandria, and filled 
with pseudo-Egyptian statues and reliefs, many of which 
have been recently unearthed. Barracks for the preetorian 
guard and rows of dwellings for slaves completed this mag- 
nificent group of buildings. In many parts the existing 
remains are well preserved and in some cases the uses of 
the different buildings can be determined. The main walls 
are of concrete faced with mixed brick and opus reticula- 
tum, once wholly covered with magnificent Oriental mar- 
bles and crowded with five Greek and Greco-Roman sculp- 

_ ture; mosaic of marble and glass was lavishly used for 
floors, walls, and vaults, together with the most elaborate | 

_ painted decorations. A large number of fine works of art 
have been discovered here, such as the mosaic of “ Pliny’s 
doves” and the Faun in rosso antico now in the Capitol. | 
It is probable that the Venus de’ Medici came from this 

villa, together with many other statues found in the 16th 
century whose provenance is now forgotten. 


TLAXCALA (Tlascala, i.e., ‘‘ House of Bread’’), 
an historical city of Mexico, capital of the state of 
Tlaxeala, which nearly coincides with the old native 
republic of Tlaxcala, occupying the easternmost of the 
_ four sections into which the Anahuac plateau is here 
divided by ranges of hills, between 19° and 20° N. lat. 
‘The modern town, standing on the site of the old 
- Indian capital, lies (in 19° 19’ N. lat., 98° 6” W. long.) 
on the little river Papagallo (Atoyac, formerly Zah- 
, which flows between two hills at an altitude of 


‘or., Od., i. 18, 2; Ov., Fast., v. 74; Virg., 4in., vii. 670. 
Se ., Bell. Civ., v. 24; and Suet., Aug., 72. 
has aiso been cailed’ the temple of Vesta, but the real 
this last was on the other side of the river. 
Od., i. 7, 10, and ii. 6, 5. 
of the names given to different parts by the Roman 
: on mere conjecture. 
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considerably over 7000 feet, some 30 miles north of 
La Puebla and 170 by rail from Vera Cruz. ‘Tlaxcala 
was founded probably about the close of the 13th cen- 
tury, when the Tlaxcaltecs, a branch of the Nahuatl 
race closely akin to the Aztecs, withdrew from the 
western side of the central lacustrine district and estab- 
lished a powerful democratic state in a somewhat 
secluded, hill-encircled, but highly productive tract, 
90 miles in length by 70 in breadth, with a total area 
of over 1550 square miles. The Tlaxcaltecs, heredi- 
tary foes of the Aztecs, became, after a short resist- 
ance (September, 1519), the firm allies of the Span- 


‘iards, their co-operation contributing largely, if not 


mainly, to the overthrow of the Mexican empire. 
But the result was the enslavement of Tlaxcala itself, 
the general decay of the country, and the dispersion 
of most of the inhabitants by Cortes. Although now 


'reduced to a population of a little over 5000, or, in- 


cluding the commune, to 36,000, and with no monu- 
ments beyond a fine church, an old episcopal palace, 
and a town-hall, the city at the time of the conquest 


/ was a very large place, containing nearly as many in- 


habitants as the whole of the modern state (130,000). 
When oceupied by the Spaniards, its size and splendor 
excited the admiration of Cortes, who describes it in 
somewhat exaggerated language as ‘‘ much larger and 
much stronger than Granada, with as fine buildings 
and much more people than Granada had at the time 
it was captured, also much better supplied with the 
things of the earth’’ (Cartas, 67). It was disposed 
in four distinct quarters separated by high stone walls, 
each with a palace for the ruling chief, besides temples, 
and stone buildings for the nobles. But most of the 
other houses were low mud or adobe structures. In 
the daily market, which was said to be frequented by 
30,000 people, were exposed for sale the products of 
the surrounding country,—maize, maguey (extracted 
from the aloe), and chilli pepper; to these are now 
added wheat, barley, pease, lentils, and a great variety 
of fruits. 


A prominent feature of the landscape is the Sierra de 
Malintzi, or Malinche, that is, ‘“‘ Lord of Marina,’ a name 
given to Cortes after his alliance with the “heroine of the 
The Sierra (originally Matlacuezatl),, which 
rises grandly (more than 16,000 feet) above the plateau, 
takes a prominent place in Tlaxcaltecan mythology, owing 
to the peculiar shape of its summit, representing in rough 
outline the body of a native woman lying at full length in 
its grave and partly wrapped in its cerements. There are 
some woollen manufactures, centred chiefly in the capital, 
and also a few silver, copper, lead, and coal mines in the 
San Ambrosio and San Mateo ranges ; but the state is essen- 
tially agricultural, yielding large annual crops of maize and 
wheat, the total produce being valued at over £1,000,000 
[$4,860,000]. 


TLEMCEN, or TitimsAn, a town of Algeria, chef- 
lieu of an arrondissement in the department of Oran, 
lies 86 miles S.W. of Oran, 2625 feet above the sea, 


/on a terrace on the northern slope of a range of rocky 


hills (3430 feet). Its white minarets, towers, and 
battlements rise picturesquely above the surrounding 
verdure, which is nourished by numerous springs, and 
even in ancient days gave rise to the Roman name 
Pomaria. The various quarters are grouped around 
the principal mosque,—the Jewish to the southwest, 
the Moorish to the southeast, that of the merchants 
to the northeast, while the new town with the civic 
buildings lies to the northwest. Of the sixty-four 
mosques which existed at the period of the French 
conquest, several have disappeared. The great mosque 
has a minaret adorned with marble columns, and cased 
with mosaic of the most varied designs ; a fountain of 
alabaster stands in the alabaster-paved inner court ; 
and seventy-two columns support the pointed arches 
of the interior. The mosque of Abul Hasan, now 
used as a French and Arab school, has two series of 
arches, which rest on alabaster pillars, and the courts 
are ornamented by sculptures of great beauty and 
richness ; the delicately carved cedar ceiling bears traces 
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of polychromatic painting. The mosque of El-Halawi 
is specially interesting for the sculptured capitals of 
: n : : 

its magnificent alabaster columns. ‘Tlemcen, besides 


numerous other mosques, possesses a fine modern | 


Roman Catholic church in the Byzantine style and 
five synagogues. The military authorities occupy the 
Mehuar or citadel, built in 1145, which separates the 
Jewish and Moorish quarters, and was formerly the 
palace of the rulers of Tlemcen. Only the mosque 
and the battlemented wall, flanked by two towers, 
remain of its former magnificence. Among the an- 


tiquities preserved in the museum is the epitaph of | 
Boabdil, the last king of Granada, who died at’ 


Tlemcen in 1494. The vast basin under the old walls, 
now used as a reservoir (720 feet in length, 490 in 
width, and 10 in depth), was apparently made for 
naval exhibitions by the sovereigns of Tlemcen. 
barracks of the Spahis occupy all that remains of 


Kissaria, a settlement of Kuropean merchants from | 
Leather, sad- | 
ppers, arms, and woollen goods are | 
T 


Pisa, Genoa, Catalonia, and Provence. 
dles, Turkish sli 
manufactured in Tlemcen ; the production of oil and 
flour and market-gardening occupy Europeans and 
natives; good tobacco is also grown. There is an 
active trade in cattle, wool, grain, and fruit. A railway 


(37 miles) is being built (1887) to connect Tlemcen | 


with Rahgun, its port. In 1886 the population (na- 


tives, Europeans, and Jews) was 19,745 (26,395 in the | 


commune). 


The town was originally at Agadir ( Pomaria), to the east.of 
the present site, where Roman inscriptions have been found, 
At the time of the Arab invasion the district was held by the 
Beni Ifren tribe of Zendta Berbers, who ultimately founded 
here the sovereignty of the Beni Ya‘lé (1002-1080). In 


| any way, ejects the contents of its bladder. 


‘commonly regarded with loathing, an 


The, 


TOAD. 


'than the frog. In the toad, as in the frog, there are 
‘four digits anteriorly, five posteriorly. The warts of 
the toad’s skin contain large cutaneous glands, which 
secrete a thick yellowish fluid with acrid properties, 
‘capable of irritating and producing slight inflamma- 
tion on the human skin. The use of this secretion is 
|probably to protect the toad from being devoured by 
/carnivorous animals. Like other Amphibia, it has a 
large membranous bladder communicating with the 
terminal part of the intestine—the allantoic bladder, 
—in which fluid accumulates, probably from the 
kidneys, though the ureters do not open directly into 
the bladder. The toad, when handled or alarmed in 
Owing to 
these peculiarities and its appearance, the animal is 
d credited with 
far more poisonous properties than it possesses. In 
its breeding habits the toad resembles the frog: its 
eggs are fertilized externally at the moment of extru- 
sion, as in the frog, the parents resorting to the water 
for the purpose of reproduction. The ova are laid in 
spring, and are arranged, not in shapeless masses, but 
in a string containing a double series of eggs adhering 
by their gelatinous envelopes; the string extends to a 
length of three or four feet. The tadpoles are similar 
to those of the frog, but blacker; their metamorphosis 


1080 the Almoravid king, after besieging and sacking | 


the place, built a new town on the site of his camp, His 


successors reigned sixty-five years, when after holding | 


Agadir four years against the enemy, they were overcome 
by the Almohades, who massacred the inhabitants, rebuilt, 
enlarged, and repeopled the ruined town, and surrounded 
Tlemcen and Agadir with a common wall. Tlemcen now 
flourished greatly under the ‘Abd al-Wad, also a Zendta 
dynasty, who ruled first for the Almohades and after 1242 
as nominal vassals of the Hafsites of Tunis. In 1337 their 
power was temporarily extinguished by the Merinids, who 
built the town of Mansura, west of Tlemcen. They left 
some fine monuments of the period of their ascendency, 
which lasted twenty-two years. Once more, under the 
‘Abd al-Wad, from-1359 to 1553, Tlemcen enjoyed prosperity, 
when it had a population of 125,000, an extensive trade, a 
brilliant court, a powerful army, and its finest buildings 
were reared. The Spanish occupation of Oran struck a 
fatal blow at the European commerce of the town, which 
gradually lost all its territory to the Turks after they had 
seized Algiers. When the French entered Algeria the 
sultans of Morocco were worsted by the Kuluglis in their 
attempt to hold the town. In 1834, and again in 1837, 
Abd el-Kader sought to re-establish the ancient empire of 
Tlemcen, but the French definitely took possession in 
January, 1842. 


’ 


_ TOAD. This animal belongs to the Anurous division 

of the Amphibia, and toads and frogs are the only 
representatives of the Anura or Batrachia indigenous 
to Britain. ‘To an ordinary observer the toad is proved 
' to be an amphibian by its moist soft skin, an anuran 
or tailless amphibian by the want of a separate tail. 
The toad differs from the frog in the following points: 
It has no teeth on either of its jaws or on the roof of 
its mouth, while the frog has a series of fine teeth on 
the upper jaw and also teeth on the palate ; the tongue 
in both animals is attached in front and free behind, 
but that of the frog is forked at its free extremity, 
that of the toad is not ; the skin of the toad is rough 


with large protuberant warts, while that of the frog | 


is smooth; the body of the toad is more globular an 

puffy than that of the frog; the hind legs in the toad 
are shorter, and the posterior digits not so completely 
webbed, the animal being more terrestrial in its habits 


1 [The Rhinophrynide, comprising a single ge i American continent. No species is common to tl 
: “a te 4 nt, aaooniina ee aed ie great continents. The only other species rr 


America, has 


e tongue free in 
AM. ED.) 


;solid rock. 


takes place in the same manner, the three pairs of ex- 
ternal gills being first absorbed and replaced for a time 


_by internal gills, which are in their turn lost, the bran- 
chial slits being closed by the coalescence of the oper- 


cular membrane with the skin. The metamorphosis is 
complete inautumn. The toad is bean eee 
on flies and other insects and worms. It hibernates 
in winter, passing its period of torpidity in holes or 
burrows in the earth. The finding of toads in a state 
of hibernation has given rise to stories of their being 
found in the centre of trunks of trees or imbedded in 
The myth of the jewel in the head 
(Shakespeare) is probably founded on the brightness 
of the eyes, in which the iris is flame-colored. 

There are two kinds of toad in Britain —the Com- 
mon Toad, which is almost black in color, and the 
Natter-jack Toad, which is lighter, smaller, and has a * 
bright yellow line along the middle of the back. The 
pe ae of the common toad is 34 inches, of the natter- 
jack 2? inches. The male natter-jack possesses a blad- 
der or vocal sack beneath the throat communicating 
with the mouth, which acts as a resonator to its voice ; 
its ery is ‘‘ gluck-gluck.’’ The vocal sack is absent in 
the common toad, and only incompletely developed in 
the Green Toad of the Continent. . 

In zoological classification the toad belongs to the genus 
Bufo, first constituted by Laurenti in the Synopsis Reptilium, 
of which the following diagnosis is given in the Brit. Mus. 
Cat. Batr. Sal., 1882: 

Pupil horizontal. Tongue elliptical or pyriform, entire 
and free behind. Vomerine and maxillary teeth none. 
Tympanum distinct or hidden, seldom absent. Fingers 
free ; toes more or less webbed; the tips simple or dilated 
into small disks. Outer metatarsals united. Omosternum 
generally missing; if present cartilaginous ; sternum a car- 
tilaginous plate, sometimes more or less ossified along the 
median line. Diapophyses of sacral vertebra more or less 
dilated. Terminal phalanges obtuse or triangular. Distri- 
bution cosmopolitan, except Australia. 

Bufo vulgaris, Laurenti, the Common Toad, is thus distin- 
guished. Crown without bony ridges. First finger as long 
as or longer than the second. Parotids distinct. Tym 
num smaller than the eye. Toes half webbed; no 1 
fold ; subarticular tubercles of toes double. The species is 
widely distributed, occurring throughout Europe, Asia, and 
northwest Africa. : 

Bufo calamita, Laurenti, the Natter-jack Toad, Ff aaa 
| following differences from B. vulgaris : toes not half wi : 
‘tympanum rather indistinct; a tarsal fold. It is distributed 
throughout Europe. aoe a, 

_ According to Boulenger there are 77 species of Buf 
of which 35 are confined to the Old World, the res' 


Europe besides the two which are found in 
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viridis, Laurenti, which ranges throughout Europe, Asia, ; tobacco spread with marvellous rapidity throughout 


and North Africa.! . 


TOBACCO consists of the leaves of several species | 
of Nicotiana (nat. ord. Solanacew), variously pre- | 
pared for use asa narcotic. While it is principally 
manufactured for smoking, a large amount is also pre- | 
pared for chewing, and to a more limited extent it is 
taken in the form of snuff. Under one or other of these 
forms the use of tobacco is more widely spread than is 
that of any other narcotic or stimulant. 

Although the fact has been controverted, there can- 
History. not bea doubt that the knowledge of to- 
bacco and its uses came to the rest of the 
world from America. In November, 1492, a party sent 
out by Columbus from the vessels of his first expedi- | 
tion to explore the island of Cuba brought back in- | 
formation that they had seen people who carried a 
lighted firebrand to kindle fire, and perfumed them- 
selyes with certain herbs which they carried along with | 
them. The habit of snuff-taking was observed and 
described by Ramon Pane, a Franciscan, who accom- 
panied Columbus on his second voyage (1494-96), and 
the practice of tobacco-chewing was first seen by the 
Spaniards on the coast of South America in 1502. As 
the continent of America was opened up and explored, 
it became evident that the consumption of tobacco, 
especially by smoking, was a universal and immemo- 
rial usage, in many cases bound up with the most sig- 
nificant and solemn tribal ceremonies. 

The term tobacco appears not to have been a com- 
monly used original name for the plant, and it has 


all nations, and that in the face of the most resolute 
opposition of statesmen and priests, the 
b 


‘* counter- 

aste’’ of a great monarch, penal enactments of the 
most severe description, the knout, excommunication, 
and capital punishment. 


The species of Nicotiana number about fifty, but those of 


' which the leaves are used as sources of tobacco 


are few. With the exception of two species, Botany. 


| one native of New Caledonia, the other proper 


to Australia, they are all of American origin. They form 


_ two well-defined groups, the first of which is characterized 
| by the possession of an elongated corolla tube, red in color, 


' commercial tobacco. 


the plants having a single unbranched stalk which attains 
a height of from 5 to 7 feet; while to the second group be- 
long such as have a swollen corolla tube of a greenish-yel- 
low color, and a much-branched stem reaching a height of 
only from 2 to5 feet. The type of the first group is the 
Virginian Tobacco, N. Tabacum, while the best known rep- 


_ resentative of the second is the Green Tobacco, N. rustica. 


These two species, together with their numerous varieties, 
and with the Persian Tobacco, N. persica,—the source of the 
famous Tumbeki or Shiraz tobacco,—are the sole sources of 
N. Tabacum is the species from which 


| the tobaccos of Cuba, the United States, and the Philippine 


come to us from a peculiar instrument used for inhaling 
its smoke by the inhabitants of Hispaniola (San 
Domingo). Theinstrument, described by Oviedo 
Clistoria de las Indias Occidentales, Salamanca, 
1535), consists of a small hollow wooden tube 
shaped like a Y, the two points of which being 
inserted in the nose of the smoker, the other end 
was held into the smoke of burning tobacco, and 
thus the fumes were inhaled. is apparatus 
the natives called ‘‘ tabaco’’; but it must be said 
that the smoking pipe of the continental tribes 
was entirely different from the imperfect tabaco 
of the Caribees. Benzoni, on the other hand, 
whose Jravels in America (1542-56) were pub- 
lished in 1565, says that the Mexican name of the 
herb was ‘‘ tabacco.”’ 

The tobacco plant itself was first brought to 
Europe in 1558 by Francisco Fernandes, a physi- 


cian who had been sent by Philip IL. of Spain 


smoking it was initiated 


to investigate the products of Mexico. By the 
French ambassador to Portugal, Jean Nicot, 
seeds were sent from the Peninsula to the queen, 
Catherine de’ Medici. The services rendered by 
Nicot in spreading a knowledge of the plant 
have been commemorated in the scientific name 
of the genus Nicotiana. At first the plant was 
sup to possess almost miraculous healing 

wers, and was designated ‘* herba panacea,”’ 
‘herba santa,’’ ‘‘sana sancta Indorum”’; ‘‘ di- 
vine tobacco’ it is called by Spenser, and ‘‘ our 
holy herb nicotian’’ by William Lilly. 
plant came to Europe through Spain, the habit of 
i and spread through Eng- 
sh example. Lane, the first governor of 
n 1586, from that first American possession of the 
Ynglish crown, the implements and materials of 
smoking, which they handed over to Sir 
Haigh, Lane is credited with having been 
first English smoker, and through the influence 
1 example of the illustrious Raleigh, who ‘* tooke 
e of tobacco a little before he went to the scaf- 
” the habit became rooted among Elizabethan 

s. During the 17th century the indulgence in 


of the United States is the Be lentigino- 
tlantie coast to Texas.—Am, Ep, 


Tis Ralph 
Virginia, and Sir Rare Drake brought with them | 


| 
| 


Islands, and the Latakia of Turkey, are derived, and it is 
thus the source of not only the greater proportion of the 
tobacco of commerce but also the most highly prized and 
valuable of its varieties. N. rustica, originally a native of 
Brazil, is cultivated to a considerable extent in South Ger- 
many, Hungary, and the East Indies. 

The Virginian tobaeco-plant, N. Tabacum, is a coarse 
rank-growing annual, with asimple unbranched cylindrical 
stem which attains a height of 6 feet and upwards, termi- 
nating in a panicle of pink flowers. It has alternate 
simple oblong lanceolate leaves, those at the lower part of 


Fig. 1.—Flowering Top of N. Tabacum. 


While the | the stem being slightly stalked, and of large size, reaching 


to two feet in length, while the upper are semi-amplexicaul 
and of variable outline. The seeds are brown in color, 
with a rough surface, of minute size, and exceedingly 
numerous, as many as 40,000 having been counted on a 
single plant. The whole of the green parts of the plant 
are covered with long soft hairs which exude a viscid juice, 
giving the surface a moist glutinous feeling. The hairs are 
multicellular, and of two kinds, one branching and ending 
in a fine point, while the other, unbranched, terminates in 
a clump of small cells. Stomata occur on both surfaces of 
the leaves, and, with the peculiar hair structure, render the 
microscopic appearance of the plant highly characteristic. 
Tobacco will flourish over wide areas and in very dis- 
similar climates, butit is best suited for regions 
having a mean temperature of not less than Cultivation. 
40° F, and where early autumn frosts do not 
occur. It develops the most highly appreciated qualities in 


| tropical lands possessed of a comparatively dry climate. 


452 


Tobacco is a most exhausting crop, and requires rich and 
abundant manuring, the character of which exercises a 
distinct influence on the quality of the product. A crop 
grown under such widely different conditions of climate 


Fic. 2.—Microscopie Structure of Tobacco Leaf. 


and agriculture as is the case with tobacco must of necessity 
be subject to varied treatment both in cultivation and in 
curing, and here we can refer only to the general features 
of the growing and securing of the crop. 

In European cultivation, the tobacco-seed is sown in a 
hotbed about the end of March. The seed-beds are kept 
covered with damp straw or withered leaves till the seed- 
lings appear above the ground, after which the covering is 
removed, and to protect the young plants from frost, to 
which they are extremely sensitive, the bedsyare covered 
at night with mats. So soon as the plants can be handled, 
they are picked out in rows in a garden bed, where they 
remain protected from night frost till they have developed 
five or six leaves and have a height of 3 to 4 inches. They 
are then ready for transplanting, by preference in moist 
weather, into prepared drills 20 to 25 inches apart in the 
field. The transplanting is done about the end of May, or 
earlier in localities free from night frosts, and in dry 
weather the field is plentifully soused with liquid manure, 
The plants are carefully weeded and attended to, and the 
soil is frequently stirred with narrow hoes tintil the period 
when they show symptoms of flowering. This may be 
when they are only 3 feet high, or not until they have 
reached their proper height of 6 or 8 feet; but the flowers 
must not be allowed to form, except in the case of a few 
plants left purposely for seed. To obtain fine and strong 
leaves on the plant is the great object of the cultivator, 
and a fine tobacco plant ought to have from eight to twelve 
large succulent leaves. Cultivators commonly diminish 
the number of leayes by “topping” or breaking off the 
top, under the idea that the remaining ones will afford the 
strongest tobacco. Suckers or shoots near the root are 
carefully removed, and everything is done to concentrate 
the strength of the plant in the leaves. Every leaf injured 
. by insects is renioved, and the crop is watched until the 
leaves have a yellowish tint and begin to droop, when they 
are fit to be gathered. This is usually in September, so 
that the plants from the time of their insertion on the 
mounds, have occupied the ground four months, during 
which time they have been subject to many vicissitudes,— 
from the attacks of insects, from a disease called “ firing,” 
caused by the long continuance of very wet or very dry 
weather, and from the occurrence of autumn frosts while 
the crop is yet in the field. 

In the harvesting of the tobacco crop several distinct 
methods are followed. In ordinary European cultivation 


the ripe leaves are separated from the standing stalks in | 


the field. The three lower root-leaves are first stripped off 
and laid, face downward, around the root to wilt, after 
which they are bundled and carried to the barn. After- 
wards the remainder of the leaves are separated, working 
from the top downwards, and, similarly, they are spread on 
the ground till by wilting they lose their brittleness. They 
are then bundled and packed, tops. upward, closely on the 
floor of the barn for some time to sweat, by which the 
uniform ripening and subsequent favorable drying are 
promoted. The bundles are carefully watched to prevent 
overheating, which would blacken and injure the leaves. 
In the tobaceo-growing districts of the United States the 
entire plant is cut down in the field close to the ground, 
then the stalks are spitted on long rods or laths, care being 
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| taken to keep the leaves from touching each other, and on 
| these rods they are carried and hung in the barn or curing- 
, house for drying. 

The curing of the leaves which follows has for its objects 
| the drying and preservation of the tobacco, 
;and by a process of slow fermentation, the 
modification of certain of the leaf constituents, 
and the development of the characteristic aroma of the 
substance. Subject to various minor modifications, the 
process of curing is carried out either slowly by the air- 
cure process or rapidly by fire-curing. The European 
cultivators, who generally cure by the slow process, either 
spit the leaves through the middle on a long rod or string 
them on a cord, taking care to keep each leaf from touching 
its neighbor. These rods or cords of leaves are suspended 
in a barn or curing-shed in a way which allows the free 
circulation of the air, and at the same time brings the 
whole contents of the shed equally under the drying influ- 
ence of the air currents. When the weather is glear and 
dry, free circulation of the air is in every way promoted, 
but on humid days the moist air is excluded and sometimes 
artificial heat is required to prevent mildew and rotting of 
the leaves. Under favorable circumstances the tobacco 


Curing. 


will be dry and ready for further treatment in from six to 
eight weeks, and the leaves should then have a fine bright 
warm brown color. 

In the United States the quick-drying process by artifi- 
cial heat is employed principally for the preparation of 
export tobacco. Formerly the heat was obtained by means 
of an open charcoal fire within the curing-barn, but now 
the structure is heated by a system of flues which permits 
of the burning of any kind of fuel. For dark shipping 
tobacco, the entire plants, cut down close to the ground, 
are immediately housed, and at once dried off. Red ship- 
ping qualities are prepared by leaving the cut stems either 
in the field or hung on scaffolds in the barns for a few days 
to wilt and wither in the air, after which they are dried 
by artificial heat. In the treatment of both dark and red 
kinds the temperature within the barn is gradually raised 
till it reaches 170° F., and the drying is complete in from 
four to five days. 

By whichever way treated, the tobacco-leaf at this stage 
is brittle, and cannot be handled without crumbling to 
powder. The contents of the barn are therefore left till 
moist weather occurs, and then by the admission of at- 
mospheric¢ air the leaf blades absorb moisture and become 
soft and pliant. In this condition the leaves are stripped 
from the stems, sorted into qualities, such as “lugs,” or 
lower leaves, “ firsts,” and ‘‘ seconds.” ‘These are made up 
into “hands,” or small bundles of from six to twelve 
leaves. Each bundle is tied round with ase te leaf, 
and in this condition the tobacco is ready for bulking for 
fermentation. 

For fermentation the tobacco, whether in bundles, hands, 
or separate leaves, is piled up or bulked on the floor in a 
barn into a solid stack to the height of 5 or 6 feet. Within 
this stack a process of fermentation is quickly set up, and 
the temperature of the mass rises steadily till it reaches 
about 130° F. Great care is now taken to prevent over- 
heating, and to secure the uniform fermentation of all the 
tobacco. The pile is from time to time taken down and 
rebuilt, the tobacco from the top going to the bottom, and 
that exposed at the edges being turned in to the centre. In 
from three to five weeks the fermentation should be sufli- 
ciently carried out, and the leaves then have a nice uniform 
brown color. The cured stack may in this condition be 
piled up in store without fear of further fermentative 
activity, till, with increasing summer heat, it is subject 
to the May sweat, which renders further watchfulness 
necessary. 

The components of tobacco, like those of all vegetable 
matters, arrange themselves under the three 
heads of water, mineral acids and bases (which Chemistry. 
pass into the ash on combustion), and organic 
substances. According to an investigation carried out by 
Beauchef in Gay-Lussac’s laboratory, the amount of ash 
from 100 parts of matter dried at 100° C, [212° F.] is in the 
roots 6 to 8,in the stems 10 to 13, and in the ribs and 
leaves 18 to 22 per cent. The greater part of the ash con- 


sists of insoluble salts, principally carbonate of lime. The 
soluble part consists largely of potash salts (KCl, K2COs, 
K2S04), which may amount to from 5 to 35 per cent., and 
it is remarkable that tobacco contains no soda. In addition 
to the mineral salts proper, tobacco contains salts of 
ammonia and nitrates. In the leaf the pn ao ni- 
trates is greater in the rib than in the lam) In the 
former it may amount to as much as 10 7 
ing the nitric acid as KNOs). A 
(Ann. Chim. Phys., (3), x1. 479), the propor 
nitric acid in tobacco has nothing to do ¥ 


cent. 
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bility, that is, the length of time a lighted cigar will glow | 


spontaneously. This quality is a function chiefly of the 
potash present in combination with organic acids. An in- 
combustible tobacco, i.e., a tobacco which does not keep a 
glowing ash, contains its organic acids in the form of lime 
and magnesia salts. The explanation is that, while organic 
potash salts, being fusible, yield when heated a porous 
charcoal which glows readily, the corresponding infusible 


lime salts yield a compact charcoal which is far less com- | 


bustible. A combustible tobacco can be rendered incom- 
bustible by the incorporation of sulphate or chloride of 
ealcium or magnesium. By cultivation experiments in a 
potash-free soil, it has been ascertained that chloride of 
potassium used as a manure does not add to the organic 
potash salts in the leaves, but the sulphate, carbonate, and 
nitrate do give up their potash for the formation of organic 
salts. 

Subjoined is an enumeration of the proximate organic 
components of tobacco leaves, and their relative propor- 
tions in 100 parts, according to the numerous analyses 
made in the laboratories of the French state tobacco fac- 
tories: 

Nicotine, C,)HisNe, a liquidsvolatile alkaloid, from 1.5 
to 9 per cent. 
Essential oil,—according to Schloesing, an important 


element in the flavor of tobacco, although its propor- | 


tion is exceedingly small. 

Nicotianine, a solid camphor-like body to which, ac- 
cording to other authorities, the odor of tobacco is 
principally due. 

Malic and citrie acids, together 10-14 per cent., caleu- 
lated as anhydrides. 

Acetic acid, very little in fresh leaves, but increasing 
in their fermentation. 
cent. 

Oxalic acid, 1 to 2 per cent. 

Pectic acid, about 5 per cent. 

Resins, fats, and other bodies extractable by ether, 4 to 
6 per cent. 

Sugar, little in the leaves, more in the stems; ‘in the 
fermentation it disappears. 

Cellulose, 7 to 8 per cent. 

Albuminoids, calculated from the nitrogen not present 
as nicotine, nitrates, or ammonia, about 25 per cent. 

Excepting the nicotine, the several organic components 
of the leaves develop, roughly speaking, pari passu until 
fructification, when certain components are attracted to 
the fruit, suffering chemical changes while so moving. 
The nicotine determines the strength of a tobacco, but not 
its flayor or aroma. The manure supplied to a tobacco field 
does not increase the proportion of nicotine, but affects 
only the weight of the crop. The percentage of nicotine in 
the leaves may to some extent be modified in cultivation,— 
plants wide apart developing few leaves, but these thick, 

_ fleshy, and rich in nicotine, while closely packed plants 
throw out numerous but thin and membranous leaves 
having little nicotine. The proportion of nicotine present 
increases with the age of the plant. Schloesing found in 
leaves at various stages of growth the following percentage 
of nicotine: May 25 (very young leaves), 0.79; July 18, 
oy Aug. 6, 1.93; Aug. 27, 2.27; Sept. 8, 3.36; Sept. 25, 
4 


Regarding the changes which take place in the manu- 
factured leaf, we take the case of snuff, because with it the 
chemical changes are carried farthest, and yet, qualita- 
tively speaking, they are of the same nature as those which 
smoking tobacco undergoes. In the fermentation begun in 
curing and continued in the sauced leaf, the malic and 
citric acids and the nicotine undergo partial oxidation. 
The oxalate of lime and the pectates remain almost un- 
changed, and there are formed, of intermediate (not fully 
oxidized) bodies, ammonia, acetic acid, and black humic 
acid, the last giving to snuff its dark color. A little 
methyl-alcohol is also at the same time formed. At this 
stage the tobacco-leaf is acid in reaction; but after it is 
powdered, and again submitted for a prolonged period to a 
slow fermentation in air-tight boxes, it becomes decidedly 
alkaline by the ammonia, because, while acetic acid con- 
tinues to be formed and the ammonia and nicotine remain 
what they are, the malic and citric acids are progressively 
destroyed. Unless snuff contains free ammonia it is “ flat,” 
and destitute of pungency. 

As to the composition of tobacco smoke, numerous inves- 
ions have been made. Kissling (Ding. Polyt. Jour., 
cliv. 234-246), experimenting on cigars, found that a 
large proportion of the nicotine passes unaltered into the 
ke, Paling with a tobacco containing 3.75 per cent. 

of nicotine, he recovered from the smoke 52,02 per cent. of 
the total nicotine consumed, while in the uncowsumed re- 
m: of the tobacco the proportion of nicotine was in- 


In snuff it may rise to 3 per | 
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creased to 5.03 per cent. With a second sample of tobacco, 
having likewise 3.75 per cent. of nicotine, the smoke yielded 
only 27.83 per cent. of the total nicotine consumed, and 
the percentage in the uncousumed remains was raised to 
4.51, From a tobacco containing only 0.30 of nicotine he 
recovered 84.23 of nicotine in the smoke, The composition 
of tobacco smoke is highly complex, but beyond nicotine 
the only substances found in appreciable quantities are the 
lower members of the picoline series. 

The commercial varieties and the sources of supply of 
leaf-tobacco are exceedingly numerous. Special 
qualities of tobacco, as of wines, ete., belong to Commercial 
particular localities, outside of which they can- varieties. 
not be cultivated. These tobaccos are there- 
fore natural monopolies. Moreover, as is also the case with 
wines, the crops vary in richness and delicacy of flavor 
with the seasons of their growth, so that in certain years 
the produce is of much greater value than in others. Fur- 
ther, the properties of certain classes of tobacco render 
them specially suitable for cigar-making. Others are best 
fitted for smoking in pipes; and there are numerous quali- 
ties which are valuable for snuff-making. National tastes 
and habits again frequently determine the destination of 
tobacco. Thus heavy, strong, and full-flavored cigars and 
tobaccos are in favor in the United Kingdom, while on the 
Continent lighter and more brisk-burning qualities are 
sought after,.and the materials consumed in the kalians of 
Persia and the East are not suitable for use in the short 
pipes of the Western nations. 

Of cigar tobaccos the most valuable qualities in the 
world are cultivated in the northwest portions of the island 
of Cuba. The district of Vuelta Abajo is the source of the 
highest quality, after which comes the produce of Partidas 
and Vuelta Arriba. A large portion of the tobacco is made 
into cigars in the island, but considerable quantities are 
also exported to Europe and the United States for mixing 
with commoner qualities to give Havana character to the 
home-made cigars. In recent years a large export of to- 
bacco from Brazil, especially from the province of Bahia, 
has sprung up, most of which goes to Germany and Austria 
for cigar-making. The “seed-leaf” tobacco of Pennsyl- 
vania, Connecticut, and Ohio, grown from Havana seed, is 
devoted to cigar-making in the United States. In the 
East the most important cigar-tobacco region is the Philip- 
pine Islands, from which come the well-known Manila 
cheroots and cigars and a large quantity of leaf-tobacco of 
distinctive aroma. Immense quantities of cigar tobacco are 
also exported from Java and Sumatra, most of which passes 
through the markets of Amsterdam and Rotterdam. In 
the Madras presidency and in Burmah cigar tobacco is 
largely cultivated, the strong heavy qualities of which are 
well known to the British public in the Burmese, Lunka, 
and Dindigul cheroots. 

Of ordinary smoking tobacco, among the most esteemed 
qualities are Varinas or kanaster, grown in the districts of 
Varinas, Merida, Margarita, ete., in Venezuela. The name 
kanaster, which covers several varieties of tobacco from 
South America, is given on account of the wicker baskets 
(Span. canasta) in which the material is packed for export. 
The tobacco regions of the United States—Kentucky, Mary- 
land, Virginia, and Ohio—send great supplies of smoking 
leaf of various qualities into the European market, especially 
into the United Kingdom, which is almost exclusively sup- 
plied from these sources. Smoking tobaccos of the highest 
quality, rivalling indeed the cigar tobacco of Cuba in flavor 
and value, are grown in Turkey, and specially in the 
province of Salonica. The famous Latakia of the English 
smokers is produced in the province of Saida, in the north- 
ern part of Syria (see LATAKTA), and throughout Asiatic 
Turkey there is an extensive cultivation and export of 
smoking tobacco. 

In the manufacture of tobacco for smoking, we have to 
do with the numerous forms of tobacco used 
for smoking in pipes, embracing cut smoking 
mixtures, cake or plug, and roll or spun to- 
baeco. Under this heading come also the cigar 
and cigarette manufacture. 

The raw material in the warehouses is of various quali- 
ties: some is strong, rough, and harsh, and so is unfit for 
ordinary smoking; other samples are mild and fine, with 
aromatic and pleasant flavor, but devoid of strength. By a 
proper mixing and blending, the manufacturer is enabled to 
prepare the smoking mixture which is desirable for his 
purpose ; but certain of the rough, bitter qualities cannot 
be manufactured without a preliminary treatment by which 
their intense disagreeable taste is modified. The storing 
of such tobacco for a lengthened period matures and de- 
prives it of harshness, and the same result may be artifi- 
cially hastened by macerating the leaves in water acidula- 
ted with hydrochloric acid, and washing them ont with 
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pure water. 


The most efficient means, however, of improy- | are stored for sale. 


TOBACCO. 


Machinery is now employed for form- 


ing strong, ill-tasting tobacco is by renewed fermentation ing and moulding the fillings of cigars. 


artificially induced by moisture and heat. 

The manufacturer, having prepared his mixture of leaves, 
proceeds to damp them, pure water alone being 
used in the United Kingdom, whereas on the 
Continent and in America certain “sauces” 
are employed, which consist of mixtures of 
aromatic substances, sugar, liquorice, common salt, and 
saltpetre, etc., dissolved in water. The primary object is to 


Smoking 
mixtures. 


render the leaves soft and pliant; the use of the sauces is | 


to improve the flavor and burning qualities of the leaves 
used, 
opened out and smoothed, the midrib, if not already re- 
moved, is torn out, except when “bird’s eye” cut is to be 
made, in which mixture the midrib gives the peculiar 
“bird’s eye” appearance, The prepared tobacco, while still 


moist and pliant, is pressed between cylinders into a light | 


cake, and cut into fine uniform shreds by a machine analo- 
gous to the chaff-cutter. 
partly with the view of driving off moisture and bringing 
the material into a condition for keeping, but also partly to 
improve its smoking quality. The roasting is most simply 
effected by spreading it on heated slabs, on which it is con- 
stantly turned ; but such a method does not yield uniform 
results, and it exposes the workers to a most deleterious 
atmosphere and noxious fumes. A roasting machine is in 
use, which consists of a revolving drum in which the to- 
bacco is rotated, gradually passing from one end to the 
other, and all the time under the influence of a current of 
heated air passing through it. 

For roll, twist, or pigtail tobacco the raw material is 
damped or sauced as in the case of cut tobacco. 
The interior of the roll consists of small and 
broken leaf of various kinds, called “ fillers ;” 
and this is enclosed within an external cover- 
ing of large whole leaf of bright quality, such leaves being 
called “ covers.” The material is supplied to the twisting 
machinery by an attendant, and formed into a cord of uni- 
form thickness, twisted and wound on a drum by mechan- 
ism analogous to that used in rope-spinning. From the 
drum of the twisting machine the spun tobacco is rolled 
into cylinders of various sizes. These are enclosed in can- 
vas, and around the surface of each stout hempen cord is 
tightly and closely coiled. In this form a large number, 
after being cooked or stoved in moist heat for about twenty- 
four hours, are piled between plates in an hydraulic press, 
and subjected to great pressure for a month or six weeks, 


Roll 
tobacco. 


When uniformly damped, the leaves are separately | ‘ 
leaf, the more ambitious imitations being treated with va- 


The cut tobacco is now roasted, | 


‘during which time a slow fermentation takes place, and a | 


considerable exudation of juice results from the severe 
pressure. The juice is collected for use as a sheep-dip. 

Cake or plug tobacco is made by enveloping the desired 
amount of fillers within covering leaves of a 
fine bright color. A large number of such 
packages are placed in moulds, and submitted 
to powerful pressure in an hydraulic press, by 
which they are moulded into solid cakes. Both cake and 
roll tobacco are equally used for smoking and chewing; for 
the latter purpose the cake is frequently sweetened with 
liquorice, and sold as honey-dew or sweet cavendish. 

For cigar-making the finest and most delicately flavored 
qualities of tobacco are generally selected. A 
cigar consists of a core or central mass of fillers 
enveloped in an inner and an outer cover or 
robe. The fillers or inner contents of the cigar must be of 
uniform quality and so packed and distributed in a longi- 
tudinal direction that the tobacco may burn uniformly and 
the smoke can be freely drawn from end to end. For the 
inner cover whole leaf of the same quality as the fillers is 
used, but for the outer cover only selected leaves of the 
finest quality and color, free from all injury, are employed. 
The covers are carefully cut to the proper size and shape 
with a sharp knife, and, being damped, a pile of them 
smoothed out are placed together. In making cigars by 
the hand, the operator rolls together a sufficient quantity 
of material to form the filling of one cigar, and experience 
enables him or her to select very uniform quantities. This 
quantity is wrapped in the inner cover, an oblong piece of 
leaf the length of the cigar to be made, and of width suf- 
ficient to enclose the whole material. The cigar is then 
rolled in the hand to consolidate the tobaceo and bring it 
into proper shape, after which it is wrapped in the outer 
cover, a shaped piece made to enclose the whole in a spiral 
manner, beginning at the thick end of the cigar and work- 
ing down to the pointed end, where it is dexterously fin- 
ished by twisting to a fine point between the fingers. The 
finished cigars are either spread out in the sunlight to be 
dried, or, where that is impracticable, they are exposed to a 
gentle heat. They are then sorted into qualities according 
to their color, packed and pressed in boxes, in which they 
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Havaua cigars are, as regards form, classification, method 
of putting up, and nomenclature, the models followed by 
manufacturers of all classes of the goods. Genuine (“ le- 
gitimas”’) Havana cigars are such only as are made in the 
island ; and the cigars made in Europe and elsewhere from 
genuine Cuban tobacco are classed as “ Havanas.’’ Other 
brands of home manufacture contain some proportion of 
Cuban tobacco; and very good cigars may be made in 
which the name only of that highly-prized leaf is em- 
ployed. When we come to the inferior classes of cigars, it 
can only be said that they may be made from any kind of 


rious sauces designed to give them a Havana flavor. The 
highest class of Cuban-made cigars, called “ vegueras,” are 
prepared from the very finest Vuelta Abajo leaf, rolled 
when it is just half dry, and consequently neyer damped 
with water at all. Next come the “regalias,” similarly 
made of the best Vuelta Abajo tobacco; and it is only the 
lower qualities, “ ordinary regalias,’ which are commonly 
found in commerce, the finer, along with the “ yegueras,” 
being exceedingly high-priced. The cigars, when dry, are 
carefully sorted according to strength, which is estimated 
by their color, and classed in a scale of increasing strength 
as claro, colorado claro, maduro, and oscuro. They are pressed 
into the cigar boxes for sale, and branded with the name or 
trade mark of their makers. Cheroots differ from ordinary 
cigars only in shape, being either in the form of a truncated 
cone, or of uniform thickness throughout, but always 
having both ends open and sharply cut across. Cheroots 
come principally from Manila, but there are now large 
quantities imported into the United Kingdom from the 
East Indies and Burmab. 

Cigarettes consist of small rolls of fine eut ‘tobacco 
wrapped in a covering of thin tough paper 
specially made for such use. Originally cigar- 
ettes were entirely prepared by the smoker 
himself; but, now that the consumption of cigarettes 
has attained gigantic proportions, especially in France, 
they are very largely made with the aid of an elaborate 
system of automatic machinery. The machines eut the 
paper, gum its edge, measure out the proper quantity of 
tobacco, wrap it up, make the gummed edge adhere, cut the 
ends, and pack the cigarettes in boxes. 

The manufacture of snuff is the most complex, tedious, 
and difficult undertaking of the tobacco manu- 
facturer; but it is an art now of relatively 
little and of decreasing importance. The to- 
bacco best suited for snuff-making is thick fleshy leaf of a 
dark color, the finest qualities of snuff being made with 
dark Virginia leaf and the Amersfoort leaf of Holland ; 
but manufacturers work up many kinds with fragments 
from the making of smoking tobacco, midribs, ete. The 
varieties and qualities of snuff are many, the differences 
being dependent on the material employed, the sauces with 
which it is treated, and the method of manufacture. The 
sauces for snuff consist of solutions of common salt, with 
various aromatic substances according to the flavor desired 
in the finished snuff, and with occasional additions of pot- 
ash, sal-ammoniac, and other salts. The following is an - 
outline of the method adopted in making snuff on the great 
scale in the state manufacture of France. The tobacco 
leaves are moistened with about one-fifth of their weight 
of salt and water (sp. gr. 1.089), made up into blocks, and 
piled in large rectangular heaps, in quantities of 40 or 50 
tons. The temperature gradually rises to 140° F., and 
sometimes reaches 170°; but the heat must be regulated, 
or parts of the mass would become black as if charred. 
The heaps are made up in spring and autumn, and the fer- 
mentation is continued for five or six months, when the 
temperature remains stationary or begins to decline. The 
heap is then opened, and the tobacco is ground, by which 
means a pale brown dryish powder (rdpé sec) is obtained. 
This is mixed with about four-tenths of its weight of a so- 
lution of common salt, and is passed through a sieve, that 
the powder may be uniformly moistened. It is then packed 
in large open chests in quantities of from 25 to 50 1 
where it remains for nine or ten months, and under 
another férmentation, the temperature Bah: in the cen- 
tre of the mass to 120° or 130°. During this process the 
snuff acquires its dark color and develops its aroma. But 
it is not uniform in quality throughout, and is removed to 
a second chest, in such a way as thoroughly to mix all the 
different parts together, and, after the lapse of two months, 
it is again turned over; and the process is sometin 
peated a third time. When the snuff is +, the 
of the various chests are mixed together ina |; 
capable of holding 350 tons of snuff, where it 
about six weeks, and the whole mass bei 
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quality is sifted into barrels for the market. 


mouths. During these repeated fermentations about two- 
thirds of the nicotine is destroyed, the acidity of the snuff 
disappears, and the mass becomes distinctly alkaline, not- 
withstanding that acetic acid is continuously evolved. The 


destruction of malice and citric acids continues, and the | 
bases thereby set free saturate the acetic acid formed, leav- | 


ing free ammonia in the snuff. The properties of snuff are 


dependent on the presence of free nicotine, free ammonia, | 
and the peculiar aromatic principle developed in the fer- | 


mentation. 


The reduction of tobacco leaf to a snuff powder is a task | 


of considerable difficulty, owing to the gummy nature 
of the substance, which tends to coat and clog grinding 
surfaces. In early times the duly sauced and fermented 
leaves were made up into “carottes,’—tightly, tied up 
spindle-formed bundles, from the end of which the snuffer, 
by means of a “snuff rasp,” rasped off his own supply, and 
hence the name “ rdpé,” which we have still as “ rappee,” 
to indicate a particular class of snuff. The practice of ty- 
ing up the leaves in the form of carottes is still followed 
by makers of fine stuff, as the very slow fermentation which 
goes on within the bundles is favorable to the development 
of arich aroma. For pulverization, the leaves are first cut 
to shreds with a revolving knife, and then powdered either 
by a kind of mortar and pestle mill, or by falling stampers 
supplied with knife cutting edges, or more commonly they 
are treated in a conical mill, in which ‘both the revolving 
cone and the sides have sharp cutting edges, so that the ma- 
terial undergoes a cutting rather than a grinding action. 
The snuff from the mill is sifted, and that which remains on 
the sieve is returned to the mill, the remainder being passed 
on as répé sec for further treatment as described above. 
In nearly all civilized countries the cultivation of tobacco 
and its manufacture are conducted under state 
ory il supervision, and form an important source of 
“" publie revenue. In France, Austria-Hungary, 
Italy, and Spain the cultivation is a state monopoly, and in 
other countries the crop is subject to heavy excise duties. 
Since the time of Charles II. the growth of tobacco in 
England has been practically prohibited, the original legis- 
lative enactment to that effect having been passed with the 
view of encouraging trade with the young colony of Vir- 
ginia. When that motive ceased to have force the supposed 
difficulties of collecting the internal taxation still influ- 
enced the legislature to continue their prohibition, and 
consequently a penalty or prohibitive tax equal to sixteen 
hundred pounds per acre is exigible on the cultivation of 
tobacco in the United Kingdom. In Ireland the duty on 
the cultivation of tobacco was abandoned between 1822 and 
1830, and in that interval the cultivation grew till about a 
thousand acres were under the crop. In 1886 the govern- 
ment permitted the experimental cultivation of tobacco in 
England, under certain precautions and restrictions for the 
security of the revenue. Several proprietors in Kent, Nor- 
folk, and other counties grew experimental patches with 
such success as to warrant the continuance of the experi- 
ment and to prove the entire practicability of cultivating 
tobacco as an English agricultural crop. The climate is, 
however, so variable that, were all restrictions removed, 
and tobacco grown subject only to excise supervision for 
collecting an equitable tax, it is more than doubtful 
whether its growth would be asafe and profitable under- 
taking. 
The influence of tobacco on health and morals has, ever 
since its introduction into Europe, been a 
epesiciogical fruitful subject of controversy. On all grounds 
ne except as a medicine, it met the most uncom- 
promising sraoeitimn when it first became known; but it 
was precisely the expectations entertained regarding its 
medicinal virtues which were completely disappointed. 
Burton, in the Anatomy of Melancholy, gives strong expres- 
; to the two views: “Tobacco, divine, rare, superexcel- 
t tobacco, which goes far beyond all the panaceas, pota- 
ble gold, and philosopher's stones, is a sovereign remedy in 
diseases. A good vomit, I confess, a virtuous herb if it 
» well qualified, opportunely taken, and medicinally used ; 
it, as it is commonly abused by most men, which take it 
tinkers do ale, ’tis a plague, a mischief, a violent purge 
goods, lands, health,—hellish, devilish, and damned to- 
co, the ruin and overthrow of body and soul.” Burton’s 
1g—that tobacco in moderation is a good thing, while 
‘its ¢ ve use causes many physical and other evils— 
pathizers; but the difficulty is to define mod- 
2 ama Among modern authorities, Dr. Jon- 
“Tam not acquainted with any well- 
resulting from the habitual practice 
I Sir Robert Christison concludes, 
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The process | 
of manufacture occupies in all from eighteen to twenty | 
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an extraordinary power in removing exhaustion, listless- 
ness, and restlessness, especially when brought on by bod- 
ily or mental fatigue, and this property is the basis of its 
general use as an article of luxury.” Dr. E. A. Parkes 
sums up his observations thus: “ I confess myself quite un- 
certain. I ean find nothing like good evidence in books; 
too often a foregone conclusion, without any evidence to 
back it, is given. I think we must decidedly admit in- 
jury from excess; from moderate use I can see no harm, 
except if may be in youth.” On the other hand, it is as- 
serted by the opponents of tobacco, and by the anti-tobacco 
| societies, that the habitual use of this narcotic leads, espe- 
cially in the young, to decrease of bodily and mental vigor, 
and specially produces symptoms of anemia, palpitation, 
intermittent pulse, and other affections of the heart and 
circulation. It\is an admitted fact that a disease of the 
vision—tobacco amblyopia—is contracted by smokers, and 
is not uncommon among those using strong heavy prepara- 
tions, such as black twist. Allowing that such incidental 
evils may arise from eyen comparatively moderate indul- 
gence in tobacco, they are after all as nothing compared 
to the vast aggregate of gentle exhilaration, soothing, and 
social comfort, extracted from the Virginian weed. 

With the almost universal prevalence of the use of to- 
bacco, it must be obvious that the amount con- 
sumed yearly is very great. In the United 
Kingdom, which is much less a tobacco consuming country 
than the United States or many European countries, the 
consumption per head has steadily increased, as is shown in 
the accompanying table. 


Commerce. 


Total Per 
Consumption. Head. 
th. OZ. 
1821 15,598,152 11.71 
1831 19,533,841 | 12.80 
1841 22,309,360 |} 13.21 
1851 28,062,978 16.87 
1871 42,775,334 21.49 
1881 49,820,493 22.60 


The customs duty derived from imports of tobacco 
amounted in 1886 to £9,298,990 [$45,193,091.40], and there 
certainly is a considerable quantity of manufactured to- 
bacco smuggled into the kingdom which comes into no 
official record. In the United States the production of to- 
bacco was in 1840 219,163,319 tb, in 1850 199,752,655 tb, in 
1860 434,209,461 tb, in 1870 262,735,341 tb, and in 1880 472,- 
661,157 tb. During the ten years ending 1881 the average 
annual production was 472,000,000 th, cultivated on from 
600,000 to 700,000 acres, the value of the crops ranging from 
$40,000,000 to $45,000,000. In the same ten years 2,540,818,- 
001 th of leaf were exported, 1,897,606,249 th were manu- 
factured for home consumption, and the quantity consumed 
by growers was estimated to be equal to 280,000,000 tb. 

For Tobacco Pipe, see PIPE. 

The literature of tobacco is very extensive. The late Mr, Wil- 
liam Bragge of Birmingham published in 1880 a revised bibliog- 
raphy of the subject, Bibliotheca Nicotiana, extending to 248 
quarto pages. From such a mass of authorities it would be vain 
here to make selections, but mention may be made of Fairholt's 
capital gossiping work, Tobacco, its History and Associations (2d ed., 
1876). x modern standard works there may also be quoted Tie- 
demann’s Geschichte des Tabaks (1856) and Wagner’s Tabakeultur, 
Tabak- und Cigarren- Fabrication (1884). In the Tenth Census Re- 
port of the United States (1883), vol. iii., there are a series of elab- 
orate papers on the cultivation, manufacture, and statistics of 
American tobacco. . (J. PA.—W. D.) 


TOBAGO, the most southerly of the Windward 
group of British West Indian Islands (11° 97 N. lat., 
60° 12” W. long. } 20 miles northeast from Trinidad, is 
26 miles in length and 7} at its greatest breadth, with 
an area of 114 square miles (73,313 acres). Its formation 
is voleanic, and the physical aspect Ere and pic- 
‘turesque, with conical hills and ridges ; the main ridge 
is 1800 feet high and 18 miles long. There are several 

excellent harbors. The products are sugar, rum, mo- 
‘lasses, and fruits of various kinds, only the low ground 
being cultivated; production is not increasing. In 
1885 the revenue was £10,826 [$52,614. a and the 
expenditure £12,031 [$58,470.66],’ while the imports 
were £30,758 [$149,483.88], and the exports £26,414 
[$128,372.04]. The population in 1885 was 19,363 


} [Harzell’s Annual ia the exports of the same year as £38,487 
or $186,803.82—AM. Ep.] 
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(9368 males and 9995 females), principally of African | 


race, the whites being very few. Tobago has a small 


legislative council and an administrator under the | 
Its capital | 
is Scarborough (1200 inhabitants), on the southeast | 


Government of the Windward Islands. 


coast. 


Tobago was discovered by Columbus in 1498, and the | 
British flag was first planted in 1580, the island being then | 


oceupied by Caribs. It has subsequently been held by the 
Dutch and the French, but ultimately was ceded to the 
British crown in 1814. 


TOBIT, Tur Book or, one of the Old Testament 
apocrypha, relates with many marvellous circumstances 
the virtues, trials, and final deliverance of Tobit, a 
pious Israelite who was carried to Nineveh in the cap- 
tivity of the ten tribes, and, after rising into favor 
and wealth as a trader at the royal court, was reduced 
to poverty because he habitually buried those of his 
nation whom the tyrant slew and ordered to be cast 
forth unburied. Besides this he lost his eyesight 
through an accident. Reduced almost to despair, like 
Job, and taunted like Job by his wife (‘‘ where are thy 
alms and righteous deéds?’’), he yet puts his faith in 
God and prepares to die, but first resolves to send his 
son Tobias to Rhagze (Rai), in Media, to reclaim an 
old loan. Now his prayers are heard and his right- 
eousness rewarded, for Raphael, one of the seven 
angels that present the prayers of the saints before 
God, is sent in human form to conduct Tobias on his 
journey. Thus aided Tobias not only recovers his 
father’s money, but by killing a fish which attacks him 
as he washes his feet in the Tigris, becomes possessed 
of two invaluable drugs, its liver with the heart and 
its gall. By fumigation with the former he drives away 
the demon Asmodeus, who had slain the seven bride- 
grooms of a virtuous Jewish maiden, Sara of Heba- 
tana, his own kinswoman, and so wins a good wife, 
and with the gall he heals his father’s eyes. In spite 
of the akeued machinery and other puerilities, the 
story is ingeniously constructed, and the picture of 
Tobit’s piety is natural and touching, so that the whole 
is a very good exhibition of the weakness and the 
strength of Judaism as it was among the Israelites 
of the dispersion. 

The date of the book cannot be precisely deter- 
mined. It was written before the destruction of the 
temple (xiv. 5), and is cited by early Christian writers. 
On the other hand, it is in the highest degree probable 
that the Greek text is ori AB in which case the 
book can hardly be earlier than the 2d century B.c. 
A date about the middle of this century, or a little 
earlier, at the time of bitter conflict with the Greeks, 
seems to accord best with the tone of the book. The 
sympathy shown for the victims of tyranny, to whom 
burial was denied, acquires fresh meaning when com- 
pared with such a passage as 2 Mae. v. 10, and the 
prominence given to eschatological hopes in the closin 
verses fits a time when interest in the prophecies of 
Israel’s future glory was revived by the struggle for 
national independence in Judea. 

That Tobit was written by a Jew of the Eastern dis- 
persion (so e.g., Ewald, Gesch., iv. 269) will hardly be 
maintained by any one who accepts the Greek text as 
original. The book remained almost unknown to the 
Syriac church, a fact which tells strongly against the 
hypothesis of an Eastern origin ; and at the period to 
which the work can be best referred Egypt is the only 
probable place for a Jewish-Greek composition. The 
writer knows nothing about the geography of the East 
beyond a few names which every Jew must have 
heard,—the Tigris, which by an error common among 
the Greeks but hardly possible to an Oriental Jew, he 
regards as flowing between Nineveh and Media; 
Rhagz, which was a royal residence of the Parthians ; 
the tepiots city of Ecbatana ; and Elymais (ii. 10), 

1 See the arguments of Néldeke, Monats. Berl. Ak., 1879, p. 45 8q. 


This paper also contains the best discussion of the relation of the 
-varions texts of the book, - 
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which was associated with the disaster of Antiochus 
| Epiphanes. And in both forms of the Greek text 
(vi. 9 in the common text and vy. 6 in the longer) 
Rhagze is falsely represented as quite near Ecbatana.? 
Noldeke surmises, as others have done before him, that 
the ‘‘fish’’ which attacked Tobias was the Egyptian 
crocodile, and this conjecture is raised almost to cer- 
tainty when we read in Kazwini i. 132 that the smell 
of the smoke of crocodile’s liver cures epilepsy, and 
that its dung and gall cure leucoma, which was the 
cause of Tobit’s blindness.* Thus the cures of Sara 
and Tobit are natural (cf. the longer Greek text, vi. 4 
sg.) ; the angel’s help is necessary only to secure the 
medicaments and explain their use. 

But though the story may have been written in 
Egypt it contains Persian elements. There is no in- 
consistency in this, for the authors of Jewish Haggada 
generally borrowed the themes which they embel- 
lished, and that from very various quarters. In facet, 
at the close of our book there is a brief allusion to 
another story,* quite unknown to us, which the author 
evidently did not invent. The proof of a Persian ele- 
ment in the tale lies, not in the localities, but in the 
angelology and demonology. Asmodeus is the Iranian 
evil spirit Aeshma Daevai, and Raphael as the guar- 
dian of Tobias, has a strong resemblance to the Iranian 
Craosha. Such precise adaptations of Zoroastrian 
ideas were hardly the common property of Judaism 
at so early a date; they lead us to conjecture that the 
writer borrowed from an Iranian story.? And only in 
this way can we explain the appearance of the do 
who goes out and returns with Tobias and Raphael. 
This trait is so inconsistent with Jewish feelings to- 
wards the unclean animal that it is omitted in the 
Hebrew and Chaldee versions. But to the Iranians 
'the dog was not only a sacred animal, the protector 
'of herds and homes, but was the companion of the 
protecting spirit Graosha (Bundahesh, chap. xix.), to 
whom Raphael in our tale corresponds, 


The Greek text of Tobit is found in a shorter recension 
(the usual text) and in a longer form preseryed in the 
Codex Sinaiticus (published by F. H. Reusch, 4to, Bonn, 
1870). There are fragments of another form of the longer 
text in several cursives. All the forms are given in 
Fritzsche’s Libri Apocryphi, Leipsic, 1871. The shorter text, 
in the judgment of Fritzsche and Néldeke, is the earlier. 
The longer text is also represented by the Latin versions, 
the second part of the rare Syriac version (the first is 
from the hexaplar Greek), and two closely allied Jewish 
versions, the Aramaic (published by Neubauer, from a 
unique Midrash in the Bodleian, Oxf., 1878) and the Hebrew, 
first printed in Constantinople (1516), reprinted by Minster 
in 1542 (whence its common name Hebreus Munsteri) and 
included in Neubauer’s edition. The Aramaic seems to be 
a late form of the text known to Jerome, and of which he 
made use for the Vulgate Latin; it is certainly a transla- 
tion from the Greek. There are recent commentaries on 
Tobit by Fritzsche (Kurzaef. Handb. zu den Apocr., ii., Leip- 
sic, 1853). Reusch (Freiburg, 1857), Sengelmann (Ham- 
burg, 1857), and Gutberlet (Theissing, 1877). Ndéldeke’s 
paper already quoted is indispensable. For other litera- 
ture, see Schtirer, NTliche Zeitgesch., ii. 609. (Ww. R. 8.) 


TOBOLSK, a government of Western Siberia, 
having the Arctic Ocean on the N., Archangel, Vologda, 
Perm, and Orenburg on the W., Akmolinsk and 
Semipalatinsk on the S., and Tomsk and Yeniseisk on 
the E., is one of the largest provinces of the Russian 


empire, occupying nearly 7 per cent. (531,980 squé 
miles) of its total area. It borders on the Arctic Ocean, 


2 Noldeke shows that the same error in a less gross form ap- 
pears in both texts in Rg ix. The further bt Naggeae be 
of the longer text that Ecbatana lies in a plain oceurs in 
Diod., ii. 13, 6, in a passage dependent on Ctesias, from whom the 
addition may have been taken. pore 


3 Your similar statements as to the medical ae f the 
eos e {aquatic or terrestrial) oceur in Greek nd in 
writers. it we 


4 The story of Nadab and Achiacharus. The nan 
certain, and one text substitutes Aman (Haman) fo: 
the allusion is not to the book of Esther. 

5 Compare what is said under THousAND 
387) as to the probable influence of an Ir 
. book of Esther. 
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from the river Kara to the Bay of the Ghida, the 
broad peninsula of Yatmat projecting between the 
Kara Sea on the west and the Bay of the Ob; this 
last penetrates into the continent for more than 550 
miles, with a width of from 60 to 70 miles, and re- 
ceives another long and wide outlet—the bay of the 
Taz (Tazovskaya). Another wide bay of the Kara 
Sea—the Baidaratsk, or Kara Bay—runs up into the 
Yatmat peninsula from the northwest. The islands 
belonging to the government are few; Byelyi, at the 
extremity of Yalmal, and a few small ones along the 
west coast of the peninsula, as also in the Obi Bay, 
are for the most part ice-bound. This extensive prov- 
ince occupies the greater part of the lowlands of north- 
western Asia, which extend eastward from the Urals, 
and only in the far north does it include the eastern 
slopes of these mountains. The Pai-ho coast-ridge 
only touches Tobolsk with its southeastern extremity. 
The Urals proper which run southwest from the 
Kara Sea as far as to the Tell-péss group (5540 feet), 
and thence take a southerly direction, form the 
boundary between Tobolsk and Vologda as far as the 
scources of the Petchora (61° 30’ N. lat.), but farther 
south their eastern slopes are included in the Russian 
government of Perm, and only their lowest spurs, 200 
miles from the main ridge, belong to Tobolsk. The 
average height of the northern Urals is about 3000 feet, 
and several of their summits range from 3300 to 4000 
and even 4370 feet (Net-yu, in 68° N. lat.). The re- 
mainder of the government is of lowland character, 
hardly at any point rising above the sea by more than 
a few hundred feet, but these lowlands vary greatly in 
their different parts. They assume the character of 
grassy steppes or prairies in the south, of immense 
marshes sparsely covered with forest in the north, and 
of treeless tundras as the shores of the Arctic Ocean 
are approached. ‘The southern steppes, in their turn, 
may be subdivided into two distinct portions,—the 
Tobot and Ishim steppe in the west, and the Baraba in 
the east. The former, nearly 43,000 square miles in 
area, is one of the most fertile parts of the empire. 
One-third is under forest, and the remainder has a soil 
of very fertile black earth, which has the further ad- 
vantage of being sufficiently watered. The climate, 
fedbat is very severe, the mean annual temperature 
(30° to 34° F.) being such as is found only in the north 
of Sweden and in Archangel; but the warm summer 
(65° to 68° in July) and the amount of light received 
from a bright sky combine to make vegetation develop 
with a rapidity quite unknown to western Europe. 
This region now hasa population of more than 800,000, 
almost all Russians (only 14,000 aborigines), so that it 
may be said to be more thoroughly Russian than the 
Volga provinces. The area under crops every year is 
33 million acres, and the region promiseg to become a 
regular granary for Siberia and northeastern Russia. 
The second portion of the southern plains, which 
might be called the Baraba region, being mostly occu- 
pied by the Baraba steppe, covers about 55,000 square 
miles. Only its western borders belong to Tobolsk. 
Tt also is perfectly flat, and covered with recent de- 
posits; but, as there is no definite slope, the surface 
waters move slowly, and accumulate into a very large 
number of lakes and marshes. The climate is moister 
and the summer still shorter and less hot than in the 
preceding region. Forests, consisting ny of birch, 
are spread in clusters over its surface. The soil of 
this region also is very productive, but the fertile 

tches are separated by marshy grounds, and the 
em clouds of mosquitoes which float over it in sum- 
mer are a positive plague to both man and beast. The 
population numbers only 250,000, also almost all Rus- 
‘sians (only 4000 aborigines), and the area annually 
under crops is about 1,350,000 acres. To the north of 
the regions just specified is that occupied by the ad- 
ministrative districts of Tura, Tobolsk, and Tara, with 
area of about 110,000 square miles; this may be 

ribed as the taiga region. It is covered through- 
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out with impenetrable forests and quivering marshes 
—the dreadful wrmans, which are penetrated by man 
only for some 20 to 50 miles around the widely sepa- 
rated settlements. Immense cedar-trees, larches, firs, 
pines, birches, and maples grow very densely, and the 
underwood is so thick that a passage can be forced 
only with the aid of the hatchet, the difficulties being 
further increased by the layers of decayed wood and 
by the marshes. ‘To cross these, which are treacher- 
ously concealed under a swaying layer of grassy vege- 
tation, a kind of snow-shoe must be used even in the 
summer, and many can be crossed only in winter. Im- 
mense areas of the wrmans, especially on the Vasyu- 
gan, have never been visited by man; but still, from 
time to time a Russian settlement arises in the forests, 
mostly founded by Nonconformists in hiding, who 
freely receive all sorts of fugitives. The southwestern 
parts of this region are crossed by the Siberian high- 
way, and to this circumstance alone is it indebted for 
its population of nearly 450,000 (32,000 aborigines). 
Only 2 per cent. of this areais underculture. Farther 
north extend the tundras, where the average tempera- 
ture rapidly decreases from the 25° F’. found in the 
preceding region to 15°, 10°, and 7°. The frozen soil 
during the hottest part of the summer thaws only for 
a few inches beneath the surface. The frost sets in 
early, and a thick envelope of snow lowers the spring 
temperature. Forests cover the southern parts, but 
the trees become poorer, shorter, and thinner, and 
huddle into impenetrable thickets; while, farther 
north, only the creeping variety of birch and the dwarf 
varieties of willow hold their ground. Within the 
Arctic Circle the last traces of arboreal vegetation dis- 
appear, their northern limit being pushed south by the 
double bay of the Ob and the Taz, and by the prox- 
imity of the Kara Sea. 


Apart from the Urals, there are no traces of hard rock 
anywhere in Tobolsk. Down to its southern borders it is 
covered with Post-Pliocene deposits, which are met with as 
far as the water-parting between the Irtish and the Aral- 
Caspian depression. This range of flat hills rises a few 
hundred feet above the sea-level, and it seems to mark the 
limit of extension of the Post-Glacial gulf of the Arctic 
Ocean which covered western Tobolsk during the Glacial 
period. Contrary to Humboldt’s hypothesis, it remains, 
however, doubtful whether it was connected in Post-Glacial 
times with the Aral-Caspian Sea otherwise than by means 
of narrowstraits, which disappeared at any rate at an early 
stage in that geological period. 

The climate of Tobolsk is one of great extremes, the dif- 
ferences between the averages for the hottest and coldest 
months reaching as much as 70° F. The average tempera- 
tures at Berezoff, Narym, Tobolsk, and Ishim respectively 
are 24°, 28°, 31.8°, and 32° (January, — 8.3°, — 8°, —2°, and 
— 4°; July from 62° to 67°). Only 194 days at Ishim and 
153 at Berezoff have a temperature above 32°; and the Ob 
at Obdorsk continues ice-bound for 219 days (the Irtish 176 
days at Tobolsk). 

The government is watered by the Ob, which traverses it 
for more than 1300 miles, and is navigable throughout. It 
receives many tributaries, some of which are 200 to 350 
miles long, but flow through quite uninhabited regions. 
The Ittish, a left-hand tributary of the Ob, covers all the 
southern part of Tobolsk with its numerous tributaries. It 
waters Tobolsk for 760 miles, and is navigable for the whole 
of its length; it receives the great Tobot, about 420 miles 
long, also navigable, the Ishim, and a number of less im- 
portant streams; while the Tura, a tributary of the Tobot, 
is also a channel for navigation. The navigation lasts for 
nearly six months in the south. The first steamer on the 
Ob system was launched in 1845 and the second in 1860; 
since the latter date steam navigation has steadily devel- 
oped. 

erin some of them salt, occur in great numbers on the 
water-parting between the Irtish and the Aral-Caspian, and 
everywhere in South Tobolsk. Lake Tchany, the largest, 
covers 1265 square miles. All are being rapidly dried up, 
and even within the last hundred years they have under- 
gone great changes. Thus, in the group of lakes of Tchany. 
in the Baraba steppe, whole villages have arisen on ground 
that was under water in the earlier years of this century.! 
Immense marshes cover Tobolsk beyond 57° N. lat.,—the 


1 See Yadrintseff in Izvestia Russ. Geogr. Soc., 1886. 
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Vasyugan marshes in the east, the Kondinsk and Berezovsk 
marshes in the west, both joining farther north the tundras 
of the Arctic shores. 

The population reached 1,283,000 in 1882. Although re- 
cent immigrants, the Russians already constitute 94 per 
cent. of the aggregate population, and their numbers are 
steadily increasing by immigration, and partly also by the 
arrival of exiles. No fewer than 43,750 immigrants from 
Russia settled at Tobolsk between 1846 and 1878, but of late 
this figure has greatly increased. In 1879 as many as 59,134 
exiles were on the registers, but of these more than 20,000 
had left their abodes and disappeared. 
belong to the poorest class of population. According to M. 
Yadrintseff,! the native population of Tobolsk was repre- 
sented in 1879 by 29,150 Tartars and 8730 other Turkish in- 
habitants, chiefly in the south, 22,350 Ostiaks, chiefly on the 
Ob, 6920 Samoyedes in the north, and 6100 Voguls in the 
northwest; the total amounted to 74,220,—that is 6.1 per 
cent. of the aggregate population (1,206,000 in 1879). The 
OSTIAKS (q.v.) are in a very miserable condition, having 
come under heavy obligations to the Russian merchants, and 
being compelled to hand over to them nearly all the prod- 
uce of their hunting and fishing. The Tartar settlements 
in the south are prosperous, but not in the Tobolsk district, 
where their lands have been appropriated for the Russian 
settlers. Of the Russians nearly 35,000 are Nonconformists, 
according to official figures, but the number is greatly un- 
derstated. Many of the Samoyedes, Ostiaks, and Voguls 
are nominally Christians. The Russians and the Tartars, 
who chiefly inhabit South Tobolsk, mostly live by agricul- 
ture. Of the total area of land regarded as suitable for 
cultivation (28,400,000 acres), 15,600,000 are owned by the 
peasant communities. Summer wheat, rye, oats, barley, 
and some buckwheat are raised. Flax and hemp and to- 
bacco are cultivated in the south, where cattle-breeding also 
is extensively carried on. The ravages of anthrax, how- 
ever (see MURRAIN, vol. xvii. p. 64), are very severe, espe- 
cially in the marshy parts of the province. The indigenous 
inhabitants of the north had, in the same year, more than 
100,000 reindeer. Dogs are used in sledges in the far north. 
In the forest region the chief means of existence are found 
in the forests. The pursuit of bears, wolves, foxes, squir- 
rels, ermines, stags, elks, as also of sables and beavers (rap- 
idly disappearing), is a regular occupation with the Rus- 
sian peasants as well as with the indigenous inhabitants ; 
sledges and cars, mats, sieves, wooden vessels, and pitch 
and tar are also manufactured to a considerable extent in 
the villages (valued at about £150,000 [$729,000]). Cedar- 
nuts (from 5000 to 8000 ewts. every year) are gathered, 
partly for the sake of their oil. The fisheries of the Ob 
and the southern lakes are important; no fewer than 1700 
Ostiaks are engaged in themon the Ob. No less than 200,000 
ewts. of fish are annually caught in the district of Tara 
alone, and Surgut exports it to the value of £10,000 
[$48,600], while in the Narym region 10,000 cwts. of salt 
are used for preserving the fish. 

The industries are insignificant (chiefly tanning, distil- 
ling, and tallow-melting); iron-works and woollen cloth 
mills are still in their infancy. The export of cattle, hides, 
tallow, corn, flour, fish, and furs to Russia, both from To- 
bolsk and from the Kiyghiz steppe, is of some importance. 
Spirits are sent farther east, to Tomsk; while all kinds of 
manufactured wares are imported from Russia. The fairs 
of Irbit and Ishim are the chief centres for trade. 

The educational institutions are few. It is worthy of 
remark that of “secondary schools” (gymnasia and pro- 
gymnasia) there were in 1883 eight for girls, with 1065 schol- 
ars, and only four for boys, with 711 scholars; of primary 
schools there were 250, with 5844 boys and 1403 girls. 

Tobolsk is divided into ten districts (okrugs), the chief 
towns (with populations in 1883) being Tobolsk (20,130), 
Berezoff (1990), Ishim (7100), Kurgan (8570), Surgut (1460), 
Tara (8640), Turinsk (4650), Tyukatinsk (3900), Tyumen 
(14,300), and Yalutorovsk (4500). Of these towns only To- 
BOLSK and TYUMEN (q.v.) are really entitled to the designa- 
tion, the others being mere villages, of less importance 
than many others on the great Siberian highway which 
crosses the government from Tyumefi to Tomsk. 

(P. ‘A. Be)s 


TOBOLSK, capital of the above government, is 
situated on the right bank of the Irtish, near its june- 
tion with the Tobot. It is 1535 miles from Moscow, 
and since the alteration of the course of the great 
Siberian highroad from Tyumefi to Tomsk it has be- 
come an out-of-the-way place, and is no longer either 
capital of Western Siberia or even an administrative 


1 Siberia as a Colony (Russian). 


As arule the exiles | 


exiled to Siberia, stands close by. 


TOBOLSK—TOCQUEVILLE. 


}eentre for exiles, as it was formerly. Viewed from 
| the Irtish, the town has a picturesque aspect, with its 
kreml, or stone walls, built on a crag 200 feet high, its 
/twenty-one churches, and several elegant buildings. 
|The kreml, built under Peter I. by Swedish prisoners, 
in imitation of the kreml of Moscow, is 430 yards long 
by 200 yards in breadth, and contains two cathedrals 
erected towards the end of the 17th century. The 
‘bell of Uglitch, which rang the alarm when the ezare- 
vitch Dmitri was assassinated by order of Boris God- 
unoff, and therefore had its ‘‘ ear torn away,’’ and was 
The palace of the 
governor, the administrative offices, the seminary 
where the historian of Siberia, Slovtsoff, received his 
education, the gymnasium where Mendeléeff the 
chemist was trained, and the Marie school for girls, 
which now supplies Siberia with so many teachers, 
are in the upper part of the town, where broad grass 

spaces separate the wide streets paved with thic 

planks. A monument to Yermak, the rebel Cossack 
who conquered Siberia, stands in a prominent place ; 
and one of the sides of the large square on the crag is 
occupied by the immense prison, where more than 
2000 exiles are gathered during the period of naviga- 
tion. The lower part of the town stands on a sandy 
beach of the [rtish, and often suffers from floods. Its 
sanitary condition is very bad. The merchants of To- 
bolsk carry on a fairly brisk trade in corn from the 
south, salt from Semipalatinsk, timber and fish from 
the lower Ob. The population is almost stationary 
(20,130 in 1883, as against 15,500 in 1839 and 15,200 
in 1772). Some 12 miles to the southeast are the 
ruins of the ‘‘ fort of Kutchum,’’—the seat of the 
capital of Siberia, Isker, before the Russian conquest. 


Tobolsk was founded in 1587 by 500 Cossacks who left 
Tyumeii under Tehulkoff, and built a wooden fort at the 
mouth of the Old Tobot. During the next fifteen years 
several other forts were erected on the territory now occu- 
pied by Tobolsk. The Ostiaks and Samoyedes soon sub- 
mitted to Russian rule, but the Tartars and Bashkirs made 
frequent raids, so that a line of forts had to be built in the 
17th century from Orenburg to Ishim. In 1752 a new line 
of forts was erected some 150 miles farther south, and 
since that time Russian settlers have been able quietly to 
colonize the most fertile parts to the south of Tobolsk. 


TOCQUEVILLE, Atexts Henri Caoaries Cut- 
REL, CoMTE DE (1805-1859), was born at Verneuil on 
July 29, 1805. His family on the father’s side were 
of good descent, and distinguished both in the law 
and in arms, while his mother was the granddaughter 
of Malesherbes. Alexis de Tocqueville was brought 
up for the bar, or, rather, according to the division of 
that profession in France, for the bench, and became 
an assistant magistrate in 1830. A year later he ob- 
tained from she Government of July a mission to 
examine prisons and penitentiaries in America, and 
yroceeded thither with his lifelong friend Gustave de 

eaumont. He returned in somewhat less than two 


years, and published a report on the subject of his 
mission, but the real result of his tour was the famous 
De la Démocratie en Amérique, which appeared in 
1835, and very soon made his reputation. It was at 
once caught up by influential members of the Liberal 
party in England, which country Tocqueville soon 
after visited, and where he married an Englishwoman. 
Returning to France, and beginning life as a 
entleman at Tocqueville, he thought to carry out tl 

Boslish ideal completely by standing for the chamber 
of deputies. But, with a scruple which ted 
his character, he refused Government nomination 
from Molé, and was defeated. Later he was success- 
ful, and sat for several years both before and after the 
revolution of February, becoming in 1849 vice- 
dent of the assembly, and for a few months 
of foreign affairs. He was a warm supporter 
Roman expedition, but an equally warm oppor 
Louis Napoleon, and after being one of 
who were arrested at the coup d'état he ret 


| 


TODAS—TODMORDEN. 


public life. Twenty years after his first, he produced 
another book, Del’ Ancien Régime, which almost, if 
not quite, equalled its success. His health was never 
very strong, and in 1858 he broke a bloodvessel. He 
was ordered to the south, and, taking up his residence 
at Cannes, died there on the 16th of April, 1859. He 
had published some minor pieces during his lifetime, 
and his complete works, including much unpublished 
correspondence, were produced after his death in uni- 
form shape by De Beaumont. 


During the last twenty years of his life, and for perhaps 
half that time after his death, Tocqueville had an increas- 
ing European fame, which for the last ten or fifteen years 
has been stationary if not diminishing. Both phenomena 
are susceptible of explanation. Although he has been 
accused by some of his own countrymen of having “le style 
triste,” his manner, which is partly imitated from Montes- 
quieu, has considerable charm; and he was the first and 
has remained the chief writer to put the orthodox liberal 
ideas which governed European politics during the first 
half or two-thirds of the 19th century into an orderly and 
attractive shape. He was, moreover, as has been said, 
much taken up by influential persons in England,—Senior, 
John Stuart Mill, and others,—and he had the great advan- 
tage of writing absolutely the first book of reasoned politics 
on the facts of democratic government as observed in 
America. Besides all this he was, if not an entirely impar- 
tial writer, neither a fanatical devotee of democracy nor a 
fanatical opponent of it. All this gave him a very great 
advantage which he has not yet wholly lost. At the same 
time he had defects which were certain to make themselves 
felt as time went on, even without the alteration of the 
centre of liberal opinion which has taken place of late 
years. The chief of these was a certain weakness which 
can hardly be described in English by any word more dig- 
nified than the familiar term “ priggishness.” His corre- 


spondence with Molé above alluded to is an instance of this, | 
and it was also reflected on in various epigrams by coun- | 


trymen and contemporaries; one of these accuses him of 


having unluckily “begun to think before he had begun | tj, Russian army that the soldier of Sebastopol was 


inconsistency, declares that he “avait lair de savoir de. called to the front. 


to learn,” while another, with more real than apparent 


toute éternité ce qu’il venait d’apprendre.” His book on 
America, though undoubtedly a very remarkable piece of 
political deduction, has the drawback of proceeding on 
very insuflicient premisses and of trying to be too system- 
atic. His book on the Ancien Régime is also wanting in 
solid information, and commits the great error of assuming 
rather than proving that the Revolution of 1789 was a pro- 
ceeding of unmixed good, which delivered France from a 
state (not of unmixed eyil, for Tocqueville was too careful 
a student to imagine that, but) of evil exclusively caused 


by the existence of monarchical and aristocratic institu- | 


tions. In fact, the fault of both books is that their author 
is not a practical politician, a fault which is constantly 
illustrated and exhibited in his correspondence. He 
appears both in reading history and in conducting actual 
political business (of which, as has been seen, he had some 


experience) to have been constantly surprised and disgusted | 


that men and nations did not behave as he expected them | 


to behave. 


This excess of the deductive spirit explains at | 


once both the merits and defects of his two great works, | 


which will probably remain to some extent political clas- 
sics, though they are less and less likely to be used as prac- 
tical guides. 


TODAS. See Nitarrt Hits, vol. xvii. p. 522. 

TODLEBEN, or TorLeBen, Epuarp Ivanoyvien 
(1818-1884), Russian general, was born at Mittau, in 
Courland, on May 20, 1818. His parents, who seem 
to have been of ee descent, were of the mercan- 
tile class, and he himself was intended for commerce, 
but a strong instinct led him to seek the career of a 
military engineer. He entered the school of engineers 
at St. Petersburg in 1835, and passed from that into 
the army in 1838. In 1847 and the two following 
years he was employed, as captain of engineers, in the 


campaigns against Schamy] in the Caucasus, where he 
dirested the siege operations against the principal 
mountain fortresses. On the outbreak of war between 
- Russia and the Porte in 1853, he was placed at the 
head of the staff of General Schilder-Schuldner, by 
whom Silistria was besieged. This general being 
wounded, Todleben acted in his place until the siege 
was ri He was then transferred to the Crimea. 


with the native population. 
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| Sebastopol, while strongly fortified toward the sea, 


was almost unprotected on the land side. Todleben. 
though still only of colonel’s rank, became the ani- 
mating genius of the defence. By his advice the fleet 
was sunk, in order to blockade the mouth of the har- 
bor, and the deficiency of fortifications on the land 
side was made good before the allies could take advan- 
tage of it. The construction of earthworks and re- 
doubts was carried on with extreme rapidity, and to 
these was transferred, in great part, the artillery that 
had belonged to the fleet. In whatever direction the 
besiegers drew their lines, there Todleben met them 
with counterworks, until, with the arrival of heavy 
Russian reinforcements, the besiegers almost became 
the besieged. It was in these improvised operations 
by means of earthworks that ‘l'odleben’s peculiar 
power and originality showed itself; he was not a 
great military leader in the wider sense, nor was he 
the creator of a great permanent system of defence 
like Vauban. But for the special problems of Rus- 
sian warfare, both in 1854 and at a later epoch, he 
was exactly the man wanted. Until June, 1855, he 
conducted the operations of defence at Sebastopol in 
person ; he was then wounded in the foot, and at the 
operations which immediately preceded the fall of the 
fortress he was not present. When he recovered from 
his wounds he was employed in strengthening the 
fortifications at the mouth of the Dnieper, and also 
those of Cronstadt. In 1856 he visited England, 
where his merits were well understood. In 1860 he 
was appointed assistant to the grand-duke Nicholas, 
and he became subsequently chief of the department 
of engineers. For reasons which are not known he 
was given no command when war with Turkey began 
in 1877. It was not until the disasters before Pleyna 
had heaped discredit upon the incompetent leaders of 


Todleben saw that Plevna could 
not be taken by assault, and that it would be necessary 


/to reduce it by drawing works round Osman Pasha, 


and gutting him off from communication with the 
other Turkish commanders. In due time Plevna fell. 
Todleben then undertook the siege of the Bulgarian 
fortresses. After the conclusion of preliminaries of 
peace, he was placed in command of the whole Rus- 
sian army, and became responsible for the government 
and administration of the occupied districts. In the 
discharge of these duties he is said to have distin- 
guished himself by his combined firmness and good 
temper in dealing both with Turkish authorities and 
He received the highest 
military honors and commands when the war was 
over, and became governor of Odessa. But his 
health was broken; and after much suffering he died 
at a German watering-place in June, 1884. He was 
buried with great solemnity at Sebastopol. 
TODMORDEN, a market-town of England, partly 
in Lancashire but chiefly in the West Riding of York- 


shire, stands on the Calder, on the Rochdale Canal, 


and on the Lancashire and Yorkshire Railway, 13 
miles west of Halifax, 9 north of Rochdale, and 2074 
north-northwest of London. It lies in three valleys 
amidst scenery originally romantic, and still in part 
retaining that characteristic. The town-hall (1875) 
bridges the counties boundary, the Calder, enabling 
the magistrates to exercise jurisdiction in both coun- 
ties. Of the other buildings, the Unitarian church, 
the market-hall, the free endowed school, and the 
Unitarian free school may be mentioned. <A bronze. 
statue has been erected to John Fielden, to whose 
energy in developing the cotton manufacture the town 
owes much of its prosperity. The staple industry is 
the spinning and weaving of cotton, and there are 
also foundries and machine-works. The population 
of the township of Todmorden and Walsden (area 
7007 acres) in 1871 was 9333, and in 1881 it was 9237. 
In addition to this (situated wholly in Yorkshire), the 
urban sanitary district includes parts of Langfield and 
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Stansfield in Yorkshire, and of Cliviger in Lancashire, 
the total area being 15,690 acres, with a population in 
1871 of 21,764, and in 1881 of 23,862. 


As early as the reign of Edward III. Todmorden was in | 


the possession of the Radcliffes, a branch of the Radcliffes 
of Radcliffe Tower, but it was sold by them about the close 
of the 17th century. Todmorden Hall is an interesting 
old building of various dates. 


TODY, Pennant’s rendering (Gen. Birds, pp. 15, 
61) through the French Vodier of Brisson ( Ornitholo- 
gie, iv. p. 528) of the somewhat obscure Latin word 
Todus,’ not unhappily applied in 1756 by Patrick 
Browne (Civ. and Nat. Hise. Jamaica, p. 476) to a 
little bird remarkable for its slender legs and small 
feet, the ‘Green Sparrow” or ‘‘Green Humming- 
Bird”’ of Sloane ePoiibe, ii. p. 306). The name, 
haying been taken up by Brisson (/oc. c7t.) in 1760, 
was adopted by Linnzeus, and_ has since been recog- 
nized by ornithologists as that of a valid genus, though 
many species have been referred to it which are now 
known to have no affinity to the type, the Zodus viridis 
of Jamaica, and accordingly have since been removed 
from it. The genus Zodus was at one time placed 
among the Muscicapide (ef. FLycatcHEr, vol. ix. p. 
307); but Dr. Murie’s investigations (Proc. Zool. 
Society, 1872, pp. 664-680, pl. lv.) have conclusively 
proved that it is not Passerine, and is nearly allied to 
the Momotidee (cf. Mormot, vol. xvii. p. 9) and 
Alcedinidcee (cf. IKINGFISHER, vol. xiv. pp. 83-84), 
though it should be regarded as forming a distinct 


Tody (Todus viridis). 


(After Gosse.) 


Family Todide, peculiar to the Greater Antilles, each 
of which islands has its own species, all of small size, 
the largest not exceeding four inches and a half in 
length. 


1 In Forcellini's Lexicon (ed. De Vit, 1875) we find ‘‘ Todus genus 
parvissime avis tibias habens perexiguas.” Ducange in his 
Glossarium quotes from Festus, an ancient grammarian, “Toda 
est avis que non habet ossa in tibiis; quare semper est in motu, 
unde Todius (al. Todinus) dicitur ille qui velociter todet et 
movetur ad modum tode, et todere, moveri et tremere ad modum 
todx.” The evidence that such a substantive as Todus or Toda 
existed seems to rest on the adjectival derivative found in a 
fragment of a lost play (Syrus) by Plautus, cited by the same 
Festus. It stands “cum extritis caret rg talis, cum todillis 
(todinis] crusculis ;” but the passage is held by scholars to be cor- 
rupt. Among naturalists Gesner in 1555 gave currency (Hist. 
Animalium, iii. p. 719) to the word as a substantive, and it is found 
in Levin’s Manzpulus Vocabulorum of 1570 Bos Wheatley, 1867, col. 
225) as the equivalent of the English “Titmouse.” Dueange al- 
lows the existence of the adjective todinus, Stephanus 


Suggests | b 
that todi comes from rv7@0i, but his view is not accepted. The Seivelions they must in former days have inh 


verb todere may perhaps be Englished to “ toddle!” 


TODY—TOKAY. 


Of the species already named, 7’. viridis, Mr. Gosse (B. 
Jamaica, pp. 72-80) gives an interesting account. “Always 


| conspicuous from its bright grass-green coat and crimson- 


velvet gorget, it is still a very tame bird; yet this seems 
rather the tameness of indifference than of confidence; it 
will allow a person to approach very near, and, if disturbed, 
alight on another twig a few yards distant . . . commonly 
it is seen sitting patiently on a twig, with the head drawn 
in, the beak pointing upwards, the loose plumage puffed 
out, when it appears much larger than itis, It certainly 
has an air of stupidity when thus seen. But this abstraction 
is more apparent than real; if we watch it, we shall see 
that the odd-looking gray eyes are glancing hither and 
thither, and that ever and auon the bird sallies out upon a 
short, feeble flight, snaps at something in the air, and re- 
turns to his twig to swallow it.” Mr. Gosse goes on to 
describe the engaging habits of one that he for a short time 
kept in captivity, which, when turned into a room, imme- 
diately began catching all the insects it could, at the rate 
of about one a minute. The birds of this Family also show 
their affinity to the Kingfishers, Motmots, and Bee-eaters 
by burrowing holes in the ground? in which to make their 
nest, and therein laying eggs with a white translucent 
shell. The sexes differ little in plumage. 


All the four species of Zodus, as now restricted, 
present a general similarity of appearance, and, it may 
c presumed, possess very similar habits. The genus 
has been monographed by Mr. Sharpe (bis, 1874, pp. 
344-355) ; bat tie was unfortunately misled by an ex- 
ceptionally bright-colored specimen to add a fifth and 
bad species to those that exist—and even these, by 
some ornithologists, might be regarded as geographical 
races. The Cuban form is ‘il multicolor ; that of 
Hispaniola is 7. subulatus or dominicensis ; and that 
of Porto Rico, originally named in error 7. mexicanus, 
has since been called hypochondriacus. Apart from 
their structural peculiarities, one of the chief points 
of interest attaching to the 7odide is their limitation, 
not only to the Antillean Sub-region, but, as is now 
believed, to its greater islands. (A. N.) 

TOGA. See CosrumgE, vol. vi. p. 403. 

TOGO-LAND, one of the portions of the African 
continent under the protection of the German empire. 
It forms part of the territory on the west coast for- 
merly distinguished as the Slave Coast, and is bounded 
on the E. by Little Popo, on the 8. W. by the British 
Gold Coast Colony, and on the N.W. by the still in- 
dependent territory of the Anlo tribes. The coast-line 
is only 22 miles in Jength, and with an area of about 
500 square miles Togo-land is estimated to have a 
population of 40,000 souls. The great physical feature 
of the country is the Togo, Hakko or Avon lagoon 
which is cut off from the ocean by the narrow belt o 
sandy soil on which are situated Bagida, Porto Seguro, 
and Bay. ‘he town of Togo lies on the east side of 
the Togo lagoon, where it extends eastward to Little 
Popo Lake. The Jagoon is fed by a stream from the 
north, the Haho or Hakko, first discovered by John 
Duncan in 1846. 

See Hugo Zoller, Togoland; Petermann’s Mittheilungen 
(1886) ; and Scott. Geogr. Mag. (1886), all of which give maps. 


TOKAT, a decayed provincial town of Turkey, in 
the vilayet of Sivas, and capital of the upper basin of 
the Iris (Yeschil Irmak), is a poorly-built place 
of about 10,000 inhabitants, in a hot, narrow valley, 
dominated by the ruins of a Byzantine castle, and sur- 
rounded by gardens watered by the Iris. It was once 
an important commercial station, and has still copper 
foundries. Six miles up the valley are the puimpaithe 
Pontie CoMANA (q.v.). - 

TOKAY, or ToKAJ, a small town in the county of 
Zemplén, in the northeast of Hungary at the influx 
of the Bodrog into the Tisza, in 48° 7” N. lat., 21° 4” 
K. long. The slopes of the adjacent mountains of 
Hegyallya, which are of voleanie origin, produce ex- 
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cellent wine, several kinds of which are of perhaps the 
best, sweetest, and strongest quality in the world. 
Of these, however, none or hardly any come into the 
market, the wine usually sold under the name of Tokay 
not being a natural wine, and often not coming from 
the district at all. Tokay, along with about twenty- 
five neighboring villages, produces annually an average 
of 2,200,000 gallons. The vine culture has been 
greatly improved of late years by a company in Buda- 
pest. The timber trade, fishing, and export of fruits 
are also considerable. 
1880. 

TOKIO, formerly called Yepo, the present capital 


of the empire of Japan, is situated in 35° 417 N. lat. | 


and 139° 46’ E. long., at the head of the bay of the 
same name, on the southeast coast of Hondo (main- 
land), the largest of the group of Japanese islands. It 
is connected with the seaport of Yokohama by a rail- 
way 18 miles in length. ‘The bay of Tokio is shallow, 
and therefore not well suited for the navigation of 
large vessels. The wide river Sumida, also called 
lel (‘‘ great river’’) near its mouth, runs through 
the town. 
is divided into fifteen Aw (districts), of which thirteen 


Environs of Tokio. 


lie to the west and two to the east of the Sumida. 
Each ku is presided over by an official appointed 
by the Government, called the /u-chio (chief of the ku), 
and an assembly (Ku-Kwai) for local administrative 
purposes is elected every four years by the inhabitants. 
ese ku and six gun (suburban districts) collec- 
tively form the Tokio-Fu, and are under the general 
Pepttontence of the fu-chiji (governor). Matters 
affecting the interests of the whole fu are discussed 
by an assembly (Fu-Kwai) composed of representa- 
tives from all the ku and gun. Order is maintained 
by a well-organized body of police (3648 men in 1885) 
under the command of a ke/shisokan (chief-commis- 
sioner), who, like the fu-chiji, is responsible to the 
central government. Since the establishment of this 
system crime has very materially decreased. There is 
a fire brigade of 2000 men, which is connected with 

the police system, and renders effective service in 
checking the spread of the fires to which the town is 
peculiarly liable. Buildings of brick and stone have 
tely been erected in many parts of the town. The 
fifteen ku which form Tokio proper cover an area of 
4.01 square ri [c. 6 sq. m.], and the six gun 27,94 
re ri [166 sq. m.], the whole fu thus extending to 

32 square ri (about 190 square miles). The 
eater part of the town is flat, particularly near the 
nida, and is intersected by numerous moats and 
Is, which, with the bridges crossing them, form a 
nective feature. There are hills varying in height 


The population was 4479 in| 


For administrative purposes Tokio proper | 
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from 50 to 100 feet in the six districts of Hongo, 
| Koishikawa, Ushigome, Yotsuya, Akasaka, Azabu, 
‘and in part of Shiba. The numerous residences of 
the old daimios were the chief characteristics of the 
town, especially in the Kéjimachi-ku. Many of these 
have been demolished and Government offices erected 
on their sites; some have given place to new streets 
and houses; others, having survived the downfall of 
the shogunate, still remain surrounded by large gar- 
dens, which are celebrated for their elaborate rock- 
work, artificial lakes, and magnificent trees. Nearly 
in the centre of the Kéjimachi-ku, on an eminence, 
surrounded by moats, stood the residence of the 
shoguns, which was burnt down in 1872. An imperial 
palace is now in course of construction on this site. 
Outer moats connected with those already mentioned 
enclose the whole K6jimachi-ku and a greater portion 
‘of Kanda-ku; one of the moats terminates at the 
Sumida. The Nihonbashi, Kiobashi, and Kanda-ku, 
through which the QO-dori (main street) passes, are 
the business quarters of the town. The Nihonbashi 
(bridge of Japan), in the ku of the same name, also 
in the O-dori, is the centre from which all distances 
are calculated. Nearly all the principal buildings of 
the city—such as the Gwaimush6 (Foreign Office), 
the Naimush6é (Home Office), the Okurash6 (Ministry 
of Finance), the Monbush6 (Ministry of Education), 
and other Government offices, etc.—are situated in 
those four ku. Among the parks, those of Shiba and 
Uyeno rank first in size and beauty, the latter containing 
a large sheet of water. In 1868, when the imperial 
army entered the city, a body of men called the 
shogitai, loyal to the cause of Tokugawa, here made a 
last stand, and during the fighting the magnificent 
temple of Téyesau, on the hills of ‘lens: was burnt 
down. This part, as also the Mukojima (the embank- 
ment of the Sumida), and the Asukayama park, 
which is at some distance northwest of Uyeno, are 
celebrated for their sakura trees (species of cherry), 
which, when in full bloom, attract crowds of all 
classes. The famous temple of Kwannon (goddess of 
mercy) is in the Asakusa park, in which a continual 
fair is held, with the usual accompaniments of booths, 
shows, tea houses, ete. The districts of Fukagawa 
and Honj6 lie on the east bank of the river, and are 
connected with the rest of the town by five wooden 
bridges of considerable length ; they are intersected by 
numerous canals, and the streets there are regularly 
laid out. The means of communication are imper- 
fect ; the streets of Tokio are in general irregular, and 
many are so narrow that they are unsuitable for car- 
riages. The jinrikisha, a kind of chaise drawn by 
one or in some cases by two or more men, supplies 
their place toa great extent. The introduction of 
tramways in some parts of the town has had the good 
effect of diminishing the number of second-rate car- 
riages drawn by miserable horses. 

There are no reliable data as to the population of 
Yedo during the shogunate (see below). Owing to the 
influx caused by the periodical visits of the daimios 
with their numerous attendants, it probably exceeded 
one million during the early part of, the present cen- 
tury. At the abolition of the shogunate there was a 
marked decrease, but the returns of recent years 
(1,121,560 in 1881; 1,173,603 in 1883 ; 1,300,073 in 
1885) indicate a rapid increase. Of the 1,519,781 
who constituted the population in 1886, 1,211,357 are 
to be classed as belonging to the town proper, and 308,- 
424 to the six suburban districts. The sanitary condi- 
tion of the city leaves much to be desired, but exten- 
sive improvements are now being earried out. The 
general health, however, is good, and the enforcement 
of vaccination has virtually stamped out the scourge 


of small-pox. The deaths from cholera are occasion- 
ally very numerous, especially among the lower 
classes. : . 

A well-organized system of education exists, under 
the supervision of the ministry of education. In 1885 
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there were in the Tokio-Fu 658 public and private 
elementary schools, with 1563 teachers,—the cost of 
maintaining public schools being 145,152 yen (Japan- 
ese dollars [or $143,700.48]). In the same year the 
boys and girls of school age numbered 172,653, of 
whom 77,001, attended schools recognized by the 
Government. Kindergartens on the European system 
have been introduced. There are also the shihangakko 
(normal schools), the chugakko (middle schools), and 
schools, both Government and private, for special 
branches. In the district of Hongo is the imperial 
university, sub-divided into the four branches of law, 
science, medicine, and literature. Many of the 
students attain a high degree of proficiency. 


No mention is made of Tokio in Japanese history before 
the end of the 12th century. It appears to have assumed 
no importance till about 1457, when Ota Dokwan, a general 
in the service of Uyesugi Sadamasa, governor of Kama- 
kura, built a castle there. 
town fell into the hands of H6jé of Odawara, and subse- 
quently on his overthrow by Hideyoshi and Iyeyasu, the 
castle was granted to the latter, who was the founder of 
the shogun house of Tokugawa. In 1590 Iyeyasu made his 
formal entry into the castle of Yedo, the extent of which 
he greatly enlarged. From this date the real importance 
of Yedo commenced. The family of the Tokugawas fur- 
nished the shoguns (or tycoons) of Japan for nearly three 
hundred years, and these resided during that period at 
Yedo, Under them the town was vastly extended, land 
was reclaimed from the bay, canals were constructed, and a 
water-supply introduced, 
daimios (feudal lords) to reside at Yedo with their numer- 


ous retinues during a considerable portion of their lives, | 


and thus the prosperity of the town rapidly increased. 


At the restoration of the supreme authority of the emperor | 


in 1868 the shogunate was abolished, and the population of 
Yedo speedily decreased. A fresh vitality was again im- 
parted by the transfer of the court from Kioto,and the 
town then received its present name Tokio (eastern capi- 
tal). It has since been the seat of the imperial Govern- 
ment, and may be considered the centre of the political, 
commercial, and. literary activity of Japan. It is the 


channel through which the stream of European civilization | 


pours into the country, and all recent progress has there 
taken its rise. (RB: 8, L.) 


TOLAND, Joun (1670-1722), or Janus Junius, as 
his sponsors are said to have named him, usually de- 
scribed as a chief leader of the English deists, was 
born November 30, 1670 or 1671, in the north of Ire- 
land, near Londonderry. He was the son, perhaps 


illegitimate, of Catholic parents, and was brought up_ 
But in his fifteenth year he became a_ 


in their faith. ) 
zealous Protestant, and in 1687 he passed from the 


school at Redeastle to Glasgow university, recom- | 


mended by the magistrates of Redcastle ‘ for his af- 
fection to the Protestant religion.’? Thus early in life 
he became ‘* accustomed to examination and inquiry, 
and was taught not to captivate his understanding to 
any man or society.’’ After three years at Glasgow he 
entered the university of Edinburgh, taking his M.A. 
degree there June 30, 1690. He then spent a short 
time in some Protestant families in England, and with 
their assistance went to Leyden university, to qualify 
him for entering the Dissenting ministry. He spent 
about two years in Leyden, studying ecclesiastical history 
especially under the famous scholar Frederick Span- 
heim. At the expiration of that time he took up his 
abode, January 7, 1694, at Oxford, having good intro- 
ductions to Creech, Mill, and others. Here he made 
large use of the Bodleian Library, and soon acquired 
the reputation of being ‘*a man of fine parts, of great 
learning, and of little religion,” though there is no evi- 
dence to show that the last distinction was justly his due. 
His letters show that he then claimed to be a decided 
Christian, and that he was too orthodox to be classed 
with the Arians or the Socinians. At the same time 
the characteristic freedom and originality of his mind 
were displayed by his anticipation of subsequent doubts 
of the integrity of the book of Job, and the separation 
of the historical prologue and the speeches of Elihu 
from the original poem. While at Oxford he com- 


About thirty years later the | 


The shoguns compelled the} 
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| menced the book which called him into notoriety, and 
| became one of the standard ‘* deistical writings ’’—his 
| Christianity not Mysterious.’ 'The book gave great 
‘offence, and several replies to it were immediately 
published. The author was prosecuted by the grand 
jury of Middlesex the year of its publication; and, 
when he attempted to settle in Dublin at the beginning 
|of 1697, he was greeted with dangerous denunciations 
from the pulpits and elsewhere. He was soon prose- 
cuted before the court of King’s Bench, and on Sep- 
tember 9th his book was condemned by the Irish 
| parliament to be burned and its author to be arrested. 
He escaped the latter part of the sentence by flight to 
England. The title and the philosophical principles 
of Toland’s book were singularly kin to those of’ 
Locke’s famous work, The Reasonableness of Chiis- 
tianity, published the year before; and Locke’s oppo- 
nents seized the opportunity of fathering upon the 
philosopher the doctrines of his more heterodox and 
less guarded disciple. Thus Toland’s work became the 
‘occasion of the celebrated controversy between Still- 
ingfleet and Locke, in which Locke takes pains to show 
the difference between his position and Toland’s. To- 
land’s next work of importance was his Life of Milton 
(1698), in which, in connection with his exposure of 
the fictitious authorship of the Zikon Basilike, he 
found occasion to make reflections on ‘‘ the numerous 
supposititious pieces under the name of Christ and His 
apostles and other great persons.’’ This provoked the 
charge that he had called in question the genuineness 
of the New Testament writings, and he replied in his 
Amyntor, or a Defence of Milton's Life (1699), to which 
he added a remarkable list of what are now ealled 
apocryphal New Testament writings. In his remarks 
he relly opened up the great question of the history 
of the canon, towards the examination of which Stephen 
Nye, Jeremiah Jones, and Nathanael Lardner made in 
reply to him the first valuable contributions. The next 
year his Amyntor and Christianity not Mysterious were 
under discussion in both Houses of Convocation, and 
theUpper House declined to proceed against the author. 
In 1701 Toland spent a few weeks at Hanover as see- 
retary to the embassy of the earl of Macclesfield. and 
was received with favor by the electress Sophia in ae- 
knowledgment of his book Anglia Libera, a detence 
‘of the Hanoverian succession. On his return from the 
Continent he published a defence of himself, and of 
the bishops for not prosecuting him, Vindieius Liberius 
(1702), and several political pamphlets. The next year 
he visited Hanover and Berlin, and was again grac- 
iously received by the electress and her daughter Sophia 
Charlotte, queen of Prussia. On his return to Eng- 
land (1703) he published Letters to Serena, and after- 
wards acknowledged that the queen of Prussia was 
intended by the pseudonym. In these letters he an- 


1 The first edition, London, 1696, was anonymous; th 
published the same year, bore on the title-page his nam 
ceived a preface and some slight alterations; and th 
peared in 1702 with an appended Apology for Mr. Tol 
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projected history of the ancient Celtic religion and his 
chivalrous advocacy of the naturalization of the Jews. 
The last of his theological works were Nazarenus, or 
Jewish, Gentile, and Mahometan Christianity (1718), 
and Tetradymus (1720), a collection of essays on 
various subjects, in the first of which, ‘‘ Hodegus,”’ he 
set the example subsequently followed by Reimarus 
and the rationalistic school in Germany, of interpreting 
the Old Testament miracles by the naturalistic method, 
maintaining, for instance, that the pillar of cloud and 
of fire of Exodus was a transported signal-fire. 
last and most offensive book was his Pantheisticon 
(Cosmopoli, 1720). He died May 11, 1722, as he had 
lived, in great poverty, in the midst of his books, 
with his pen in his hand, and left behind him a char- 
acteristic Latin epitaph, in which he could justly 
claim to have been “ veritatis propugnator, libertatis 
assertor.”’ 


Toland is generally classed with the deists, butat the time 
when he wrote his first book, Christianity not Mysterious, he 
was decidedly opposed to deism, nor does Leland deal with 
that work as an exposition of deistical views. The design 


of the work was to show, by an appeal mainly to the tribunal | 


of Scripture, that there are no facts or doctrines of the “ gos- 
pel,” or “the Scriptures,” or “ Christian revelation ” which, 
when revealed, are not perfectly plain, intelligible, and rea- 
sonable, being neither contrary to reason nor incomprehensi- 
ble to it. The work undoubtedly aimed a blow at some of 
the dogmas of later Christian times, but it claimed to be ‘fa 
vindication of God’s revealed will against the most unjust 
imputations” which occasioned “so many deists and athe- 
ists.’ Toland’s line of argument is to show that the sup- 
position of the doctrines of the gospel being repugnant to 
clear and distinct ideas and common notions leads into 
absurdities and inevitable skepticism ; that the proof of the 


Divinity of Scripture is its self-evidencing power; that, | 


though men are dependent on Divine revelation for the 


knowledge of the most important truths, the truths must | 


themselves be plain and intelligible when revealed; that 
all the doctrines, precepts, and miracles of the New Testa- 
ment are perfectly intelligible and plain; that, though 
reason is disordered in the case of many men, the disorder 
is not in the faculty itself but in the use made of it; that 
in the New Testament “mystery” neyer means anything 
inconceivable in itself, but things naturally intelligible 
enough, which are either so veiled by figurative words or 
rites, or so lodged in God’s sole knowledge and decree, that 
they could not be discerned without special revelation ; that 
no miracle of the gospel is contrary to reason, for they were 
all produced according to the laws of nature, though above 
its ordinary operations, which were therefore supernaturally 
assisted ; that mysteries were first introduced into Chris- 
tianity by the early admission into the church of Levitical 
ceremonies and heathen rites and mysteries, and especially 
by mixing up heathen philosophy with the simple religion 
of Christ. The work was intended to be the first of three 
discourses, in the second of which he was to attempt a par- 


ticular and rational explanation of the reputed mysteries | 


of the gospel, and in the third a demonstration of the verity 
of Divine revelation against atheists and all enemies of 
revealed religion. But, like so many other of his numerous 
projects, this failed of execution, After his Christianity not 
Mysterious and his Amyntor, Toland’s Nazarenus was of chief 
importance, as calling attention to the right of the Ebionites 


to a place in the early church, though it altogether failed to | 


establish his main argument or to put the question in the 
true light. His Pantheisticon, sive Formula celebrande Sodali- 
tatis Socratice, of which he printed a few copies for private 


circulation only, gave great offence as a sort of liturgic serv- | 


ice made up of passages from heathen authors, in imitation 
of the Chureh of England liturgy. The title also was in 
those days alarming, and still more so the mystery which the 
euthor threw round the question how far such societies of 
pantheists actually existed. Poor Toland had been out- 
_ jawed by the churches of his day, and took a most imprudent 
delight in alarming and mystifying his persecutors. This 


and all his later works must be read from the point of view | 


_ first suggested by Herder ; “Who can refuse to see in To- 
land the man of wide reading and of clear intellect, and the 


with every fresh book he dipped his pen in a more biting 
acid 2?” 
Se Mosheim’s Vin 
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the best and most learned account we 

; “Memoirs of the Life and Writ- 

Des Maizeaux, prefixed to The 


His | 


earnest inquirer, although, as embittered by persecutions, | 
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Miscellaneous Works of Mr. John Toland, in 2 vols., London, 1747; 
Leland's View of the Principal Deistical Writers ; Herder's Adras- 
tea; Lechler's Geschichte des englischen Deismus; Isaac Disraeli’s 
Calamities of Authors ; Theological Review, November, 1864 ; Hunt’s 
article in Contemporary Review, vol. viii., and his Religious Thought 
in England ; Leslie Stephen's History of English Thought in Bigh- 
teenth Century ; Cairns’s Cunningham Lectures for 1880, On Toland’s 
relation to the subsequent Tiibingen school, as presented in his 
Nazarenus, see Theological Review, Oct., 1877 ; and on his relation to 


materialism, F. A. Lange's Geschichte des Materialismus, (J. ¥F. 8.) 


TOLEDO, a province of Spain, in New Castile, is 
bounded on the N. by Avila and Madrid, on the EK. by 
Cuenea, on the 8. by Ciudad Real, and on the W. by 
Caceres, and has an area of 5620 square miles. The 

surface is throughout lofty, and in a great part of its 
extent mountainous. ‘Towards the centre, indeed, there 
are extensive plains or tablelands, but the whole of the 
south and east is occupied by the Montes de Toledo, 
which separate the waters of the Tagus on the north 
from those of the Guadiana on the south. These 
mountains are of no great height; and they were once 
densely covered with forests, which have now been 
almost entirely cut down, although there are still 
| woods and groves of considerable extent on their lower 
slopes. Branches of this chain enclose the province 
on the east and west, and part of the range that 
stretches north of the Tagus approaches its north- 
westerfi frontier. ‘Toledo is well watered by the Tagus 
and its afluents,—the Tajuna, Jarama, Guadarrama, 
Alberche, and Tietar on the north, and the Algodoyr, 
Torcon, Pusa, Sangrera, and Cedron on the south. 
The Guadiana forms for a short distance the south- 
western frontier, and its tributary the Giguela waters 
the eastern part of the province. The country is rich 
‘in minerals, as yet almost entirely unworked, contain- 
ing veins of gold, silver, lead, iron, quicksilver, cop- 
‘per, and tin. Coal, alum, cinnabar, ete., are also 
found. The soil produces corn, pulse, potatoes, oil, 
wine, flax, oranges, lemons, chestnuts, and melons in 
fair abundance, but the trade in agricultural products 
is almost confined to the province itself. The number 
‘of sheep and goats is few, of horses and mules still 
less; while the only oxen are those used in agricul- 
ture. Bees and silkworms are kept in considerable 
‘number. Manufactures once flourished, but are now 
ina very low state,—silk and woollen cloth, earthen- 
| ware, soap, oil, chocolates, wine, rough spirit (aguar- 


| diente), guitar strings, and arms being almost the only 
articles made. ‘The province is traversed by three lines 
of railway,—that of Madrid-Seville-Cadiz in the east, 
'Madrid-Toledo-Ciudad Real through the centre, and 
_Madrid-Caceres-Lisbon in the north. There are 12 
partidos judiciales and 206 ayuntamientos; and three 
senators with eight deputies are returned to the cortes. 
The total population in 1885 was 332,000; the only 
towns with a population exceeding 10,000 are Toledo 
(20,251) and Parcs de la Reina (11,986). Someof 
the most brilliant fighting of the Peninsular War took 
place in Toledo and the neighboring province of Ca- 
ceres, the battle of Talavera de la Reina being fought 
on the 27th and 28th of July, 1809. 

TOLEDO, the capital of the above province, and 
once of the whole of Spain, stands upon a circle of 
seven hills, 2400 feet above the sea, and washed on 
three sides by the Tagus. It is 37 miles west-south- 
west of Madrid. The river is spanned by two fine 
stone bridges,—the Aleintara, a Moorish bridge of a 
single arch, giving entrance to the city from the east, 
and the other, that of San Martin, from the west, 
while between them the river makes a sweep south- 
wards. The place is enclosed on the land side by two 
walls, still in fairly perfect. condition,—the inner one 
being built by King Wamba in the 7th century, the 
outer by Alfonso VI. in 1109. The gates are numer- 
ous and well preserved, the most noteworthy bein 
the famous Puerta del Sol, the Puerta Visagra, an 
the Cambron. Some Roman remains (a circus, ete.) 
lie without the walls, on the plain to the northwest. 
The appearance of Toledo from a distance is imposing 
in the extreme, from its noble situation and the ter- 
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raced lines of its buildings ; but upon a riearer approach 


it reveals itself’ as dull and decayed enough, with little | 
or no traffic in the streets, and a strange silence brood- 


ing over all its ways. The houses are large, massive, 
and gloomy, generally Moorish in style, of the 12th, 
13th, and 14th centuries, with a great central patio 
(courtyard), and yielding abundant traces of Arabic 
decoration. The principal public square is the Zoco- 
dover. It forms tl 
pootide fairly wide street of the city leads to the cathe- 
ral. 
the finest monuments of art in Spain. Built upon 
the site of an ancient mosque, and commenced in 1227 
it was completed in 1492; and, though sacked over 
and over again,—finally by the French under La 
Houssaye in 1808,—it is still, with the exception, per- 
haps, of the cathedral of Seville, the richest and most 
magnificent foundation in the Peninsula. The ex- 
terior is unfortunately hidden to a great extent by 
mean surrounding buildings, but the fine western 
facade, with its two towers, one rising 325 feet, is effec- 
tive. The interior is somewhat dwarfed in appearance 
by the immense width. It is 404 feet long by 204 feet 
broad, and is divided. by 84 pillars into five naves, with 
central lantern and choir, and a complete series of side 
chapels. Most of these latter are late additions, of the 
15th and 16th centuries, and are very magnificent in 
detail. The 16th-century stained-glass windows, chiefly 
of Flemish work, are superb; and the treasury, reli- 
quaries, and library, notwithstanding their repeated 
despoilings, are not unworthy of the see which styles 
itself the ‘‘ first of all the Spains.’’ In the Muzarabie 
chapel the ritual known by that name is still performed 
daily. Within the precincts of the cathedral are 
interred the archbishops and cardinals Tenorio, Fonseca, 
Mendoza, Ximenez, the great constable Alvaro de 
Luna, and a long array of kings and heroes. The 
archbishop is primate of Spain, and has for suffragans 
Coria, Cuenca, Siguenza, and Palencia. Besides the 
cathedral Toledo still possesses a great number of fine 
churches and other religious buildings, together with 
numerous Moorish and Jewish monuments. The most 
important church is the 15th-century florid Gothic San 
Juan de los Reyes, built by Ferdinand and Isabella. 
The best Moorish work is to be found in the old Jewish 
synagogues of Santa Maria la Blanca and El Transito, 
in the mosques of Cristo de la Luz and Las Tornerias, 
in some private houses, and in the later churches of San 
Roman, Santo Tomé, Santiago, and Santa Leocadia. 
The patio and staircase of the hospital of Santa Cruz 
resent some of the finest Renaissance work extant. 
een from afar, the Alcazar, or royal palace, is one of 
the most conspicuous features of the city. It stands 
upon a commanding position overlooking the Tagus, 
and was originally built by King Wamba, but has 
been repeatedly altered and pulled about. It was 
almost entirely ‘rebuilt by Charles V. and_ Philip 
IL., under the architects Covarrubias and Herrera, 
and has lately been converted into a huge military 
academy. The city is provided with numerous ele- 
mentary schools, a public library, museum, town- 
hall, and several large hospitals. The well-known 
manufactory of swords is about a mile to the north- 
west, beyond the Cambron gate. It is in excellent 
order, and produces blades as perfect as ever, but is 
no longer of great importance, employing only about 
120 hands. 


Toledo existed in the time of the Romans, who conquered 
itin 193 B.c. They strengthened the fortifications, and built 
an aqueduct to supply the place with water. By the Goths, 
who captured the city in 467 A.p., these works were kept 
up and improved; and, under the Moorish domination, from 
714 to 1085, Toledo was second only to Cordova in rank and 
importance, with a population of 200,000 souls. Alfonso VI. 
of Castile and Leon recovered the stronghold in 1085; and 
under him and his successors it continued to flourish until 
the permanent establishment of the court at Madrid gave a 
deathblow to its prosperity. The population now is no more 
than 20,000. 


1e favorite promenade, and from it | 


The latter is the glory of Toledo, and one of | 
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TOLEDO, a city of the United States, the mg 
seat of Lucas county, Ohio, is situated in 41° 40% N. 
lat. and 83° 33” W. long., chiefly upon a peninsula 


| between the Maumee on the south and the Ottawa 


upon the north, just above their points of discharge 
into Maumee Bay, and 5 miles from Lake Hrie. A 
small part of it, formerly known as Maumee City, lies 
south of the Maumee. ‘Toledo includes an area of 
21.5 square miles within its corporate limits. The bay 
and river form an excellent harbor and roadstead. The 
harbor is easily made and is well sheltered, and the 
bottom affords good holding ground. Besides being 
open to the navigation of the Great Lakes, Toledo is 
the terminus of the Miami and Erie Canal, connecting 
it with Cincinnati (184 miles distant). Seventeen rail- 
road lines enter it, making it one of the principal rail- 
road centres of the country. The site of Toledo and 
the surrounding country are very level, and only 
slightly elevated above Lake Erie. The soil is very 
productive, and is highly cultivated, being largely 
devoted to market gardening. There are three public 
parks, having a total area of 41 acres. The city is 
well sewered. Water is obtained by pumping. The 
city, which is divided into eight wards, had in 1880 a 
opulation of 50,137. The number is probably now 
1887) not far from 65,000. In 1840, 1850, 1860, and 
1870 respectively the population was returned at 1224, 
3829, 13,768, and 31,584. 


Besides its large commercial interests, as one of the prin- 
cipal ports upon the Great Lakes, and its importance as one 
of the leading railroad centres of the country, Toledo holds 
high rank as a manufacturing city. The capital invested 
in this class of industries in 1880 exceeded $5,500,000, and 
the products were valued at double this sum. They em- 
ployed nearly 7000 persons, and paid in wages over two and a 
quarter millions of dollars. These industries are very varied 
in character, but consist largely in lumber manufactures, 
brewing, and iron and steel manufactures, 

The first settlement within what are now the corporate 
limits of Toledo was made, shortly after the war of 1812, 
upon the south bank of the Maumee. North of the river no 
settlements were attempted until 1832, when the villages 
of Port Lawrence and Vistula were commenced in what is 
now the heart of the city. In the following year they were 
united under the present name. The city was incorporated 
in 1837. In 1852 it was made the county seat, and in 1874 
its corporate limits were considerably enlarged. 


TOLL is a sum of money paid for the use and enjoy- 
ment of a privilege. In England it is now always or 
almost always a sum of money; but formerly tolls in 


kind were not unknown. An instance is afforded by 
the Act of 36 Geo. IIT. ¢. 85, substituting a money 
payment for tolls of corn in kind taken by millers, 


with an exception in favor of tolls taken by custom in 
soke mills. Such customary tolls, if any such now 
exist, are apereaey the only examples remaining of 
tolls in kind. The Weights and Measures Act, 1878, 
enacts that all tolls are to be charged and collected ac- 
cording to imperial weights and measures. 


The word toll, in its earliest use, appears to have signified 
a franchise enjoyed by lords of manors, and is defined by 
Glanvill as the liberty of buying and selling in one’s own 
land: “ tol, quod nos vocamus theloneum, scilicet libertatem 
emendi et vendendi in terra sua.” The word then became 
used to denote duties payable to the crown, especially on 
wool, generally with an inseparable epithet indicative of 
unpopularity. It thus took the form of “maletote” or 
“malum tolnetum,”! against which many early statutes 
were directed, from the Magna Carta of John till the final 
abandonment of the duty by Edward III. In modern 
lish law toll is either an incident of a FRANCHISE (am , as 
of a market or fair, or is independent of franchise. the 
latter case it is claimed by prescription, as toll traverse or 
toll thorough, or is created by Act of Parliament, as in the 
case of turnpikes, railways, harbors, navigable rivers, and 
canals, Toll traverse is paid for passing over a SS el 
bridge, or ferry. No consideration need be proved. Toll 
thorough is paid for the use of a highway. In this case, if 
charged by a private person, some cons Suc 4.) 


1 The same term was known in medieval Italy. Ya 


Serno, xi. 36, alludes to “ tollette dannose.” i 
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repair of the highway, must be shown, as such a toll is 
against common right. In one case, that of the Cornish cus- 
tom of tin-bounding, the right to tin tolls may depend upon 
custom, At common law a toll must be reasonable. The 
same principle appears in various Acts of Parliament. The 
Statute of Westminster the First, 3 Edw. I. ¢. 31, inflicts a 
penalty for taking excessive toll. The Railway Clauses 
Consolidation Act, 1845, and most special Acts of railway 
companies provide, by what are known as “ the Shaftesbury 
clauses,” for the equality of tolls, that is, that all persons 
and classes of goods shall under like circumstances be treated 
alike as to charges. A right of distress is incident to the 
right to impose tolls, but the distress cannot be sold unless 
an Act of Parliament expressly authorizes the sale. Tolls 
are rateable for the relief of the poor where they are appur- 
tenant to land, but not where they are extrinsic profits not 
arising from the possession of land. Exemption from tolls 
may be claimed by the prerogative, by grant or prescrip- 
tion, or by Act of Parliament. The king pays no toll, and 
may grant to another exemption from toll. The exemptions 
by Act of Parliament mainly affect persons in the public 
service, clergy on their parochial duty, and persons going 
to or returning from their usual place of religious worship. 
Most of the exceptions from turnpike tolls will be found in 
3 Geo. LV. c. 126. Turnpike tolls, bridge money, and cause- 
way mail were abolished in Scotland by the Roads and 
Bridges Act, 1878, as from the Ist June, 1883. In England 
there has been no such general abolition, but the abolition 
of tolls has been facilitated by several recent Turnpike Acts, 
and their entire disappearance is only a question of time. 

In the United States tolls are a subject for State legisla- 
tion, except in a few instances in which Acts of Congress 
have dealt with tolls in rivers and harbors (see Revised 
Statutes, tit. Ixiii’. 

The question of tolls was at one time an important one in 
international law. Tolls were exacted on certain straits 
and tidal rivers by virtue of the sovereignty of a particular 
state. Such tolls have mostly ceased or been redeemed. 
Notable instances were the Scheldt tolls and the Sound 
dues levied by Denmark. See NavicaTion Laws. 


TOLUCA, or ToLoccan, a city of Mexico, the | 
| volumes, in 1885. 


capital of the state of Mexico, on the Mexican National 
Railway, 45 miles southwest from the federal capital. 
It lies on the west side of the Anahuac tableland, at 
the foot of Mount San Miguel de Tutucuitlalpillo, at 
an elevation of 8653 feet above the sea, being the 
highest town in the republic next to the mining station 
of Ameca-meca (which is 8800 feet). Toluca had in 
1886 a population of about 12,000, and is usually 
described as a well-built flourishing town, with fine 
buildings and clean well-drained streets. But ‘I. M. 
Brocklehurst, who visited it in 1880, gives an unfavor- 
able impression of the place, which presented nothing 
attractive beyond the Portales, a fine areade running 
round a large block of central buildings, with a num- 
ber of good shops under the arches (Mexico To-day, p. 
222). There is also a good theatre, and in the Plaza 
de los Martires a well-executed white marble monu- 
ment to the patriot Miguel Hidalgo y Costilla. But 
the Carmen, Vera Cruz, and one or two other churches 
are dirty and tawdry, without presenting any strikin 
architectural features. The city is traversed by a fou 
stream flowing at the bottom ofa barranca or deep 
ravine, along whose banks are herded numerous swine 
ina half-wild state, which supply the hams and sau- 
sages fur which the place is noted. . Here also soap 
and wax candles are manufactured and supplied to 
the surrounding districts. In the southwest the 
Nevado de Toluca, an extinct snow-clad voleano with a 
flooded erater, rises to a height of 15,156 feet above 
sea level. 

Although Toluca appears to have been one of the earliest 
Toltec settlements in Anahuac, its foundation dating prob- 
ably from the 6th century, it has preserved no remains of its 
ancient grandeur, nor have any monuments been discovered 

in the district in any way comparable to those of Cholnla, 
Tula, Teotihuacan, and other ancient centres of Toltee cult- 

ure. According to M. Charnay, Toluca formed one of the 

chief starting points of the great migrations which, after 

_ the overthrow of the Toltee empire by the Chichimee irrup- 

tion in the 11th century, moved in two parallel streams 

southwards, converging at Copan and spreading their arts 

and industries over Chiapas, v 

t Cities of the New World, 1887, p. 125). 
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TOMATO. See Horticurture, vol. xii. p. 301. 

TOMPA, MinAty (= MicHart) (1817-1868), one 
of the best and tenderest Hungarian lyric poets, was 
born in 1817 at Rima-Szombat, in the county of 
Gomor, of very humble parentage, his father being 
village bootmaker. He studied law and: theology in 
Sdros-Patak, and subsequently at Budapest; but, feel- 
ing little inclination for the first-mentioned career, 
after many vicissitudes he, at the age of thirty, ac- 
cepted the post of Protestant minister in Beje, a small 
village in his native county, whence, in two years, he 
removed to Kelemér, and four ycars later to Hanva, 
in the county of Borsod, where he remained till his 
death in 1868. 


At the age of four-and-twenty Tompa published his first 
poems in the Athenzum, which soon procured for him a 
high reputation. His first volume, Népregék és Népmondék 
(“ Folk-Legends and Folk-Tales’’), in 1846, met with great 
success, and the same may be said of the first volume of his 
“ Poems” in 1847. In 1848 he took part in the war of in- 
dependence, acting as field chaplain to the volunteers of 
his county and seeing several battles; but the unfortunate 
close of that heroic struggle silenced his poetic vein for a 
considerable time, and when in 1852 and 1853 he gave vent 
to his patriotic grief in some masterly allegories on the 
state of oppressed Hungary, he was twice arrested by the 
Austrian authorities. After being released he published 
his Virdgregék (“ Legends of Flowers’’), a collection of 
poems of the highest order, showing great imagination and 
love of nature, and displaying the loftiest humanity and 
great meditative power. Soon after this he became op- 
pressed with melancholy and abandoned this branch of 
poetry. Indeed from this time he produced comparatively 
little. He published three volumes of sermous, “ which,” 
says his biographer, Charles Sz4sz, Protestant bishop of 
Budapest, ‘are among the best in Hungarian literature, 


| and will favorably compare with those of Robertson, Monod, 


or Parker.’ His collected poetical works, in six volumes, 
were published at Budapest in 1870, and again, in four 


TOMSK, a government of Western Siberia, extend- 
ing from the Chinese frontier to 60° N. lat., is bounded 
by Tobolsk on the N.W., by Yeniseisk on the N.E., 
by the Chinese province of Khobdo on the 8.E., and 
by Semipalatinsk on the S.W. Its area, 329,040 
square miles, is fully one and a half times that of 
France. The surface is most varied, including in the 
southeast the high alpine tracts of the Altai Moun- 
tains, with an elevated steppe which skirts these, and 
in the northwest and west the lowlands of the Irtish 
and the marshy tracts of the Ob. 

The Altai Mountains, which cover within the limits 
of the Russian empire an area of 53.000 square miles, 
or three times that of the whole of Switzerland, although 
visited by many geologists, still remain very imperfectly 
known, even as regards their orography. The country 
has been mapped only along the rivers and the course 
of a few foutpaths, and great confusion still prevails 
with reference to the directions of the different chains 
of the Altai and their mutual relations (compare SrBr- 
RIA). The best descriptions, however (including the 
most recent by M. Potanin),! indicate in that part of 
Asia the very same leading orographical features that 
are seen in the Tian-Shan Mountains farther south, 
and in the West Sayan range farther north. <A pla- 
tean with an average altitude of more than 4000 feet, 
watered by the tributaries of the upper Yenisei, all 
flowing in open valleys 3000 to 4000 feet above the sea, 
is known to rise in that part of northwestern Mongolia 
which is drained by the upper Yenisei and Selenga. 
The surface of this plateau is diversified by ridges, and 
by depressions like that of the Ubsa-nor—a relic of 
what was formerly a much larger lake. A lofty moun- 
tain chain, which has its rhe foot on the plateau 
and its northwest foot in the valley of the Us, fringes 
the plateau, and has all the characters of a border- 
ridge. The present writer has proposed to call this 
Erghik-shan. It runs from northeast to south- 


1 Jivopisnaya Rossiya, vol. xi.: Sketches of N. W. Mongolia, vols. 
i. and ili,; Addenda to Ritter’s Asia. 
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west along the Russo-Chinese frontier, and is pierced 
by a deep gorge through which flows the Yenisei. A 
belt, some 200 miles in width, of alpine tracts, made 
up of three or four chains parallel to the border ridge, 
fringes the outer border of the plateau, and fills up 
the Minusinsk region, ‘Thestructure of the hilly tracts 
(watered by the Kemtchik) between the Yenisei and the 
Altai remains quite unknown, no scientific man or to- 
pographer having ever visited it. But the very same 
orographical features as those already described re- 
appear in the Altai region. There is now no doubt 
that the backbone of the Altai is a huge and lofty 
border-ridge, the Sailughem, which includes the small 
alpine plateaus of Ukek, the upper Tchuya, and Juvlu- 
kul, and runs from southwest to northeast, being a 
continuation of the border-ridge of the West Sayan. 
Its flat dome-shaped summits rise to about 10,000 feet, 
and the small alpine plateaus just named range from 
7800 to 8200 feet in elevation. It has a very steep 
slope towards the northwest, 7.e., towards the broad 
valleys of the upper Bukhtarma and Tehuya, and a 
very gentle slope towards the southeast, and its south- 
eastern hillfuots are on the level of the plateau of 
Khobdo (from 4500 to 5000 feet). A broad alpine 
region spreads to the northwest of the border-ridge, 
but in the imperfect state of our knowledge it is 
difficult to discriminate the real directions of its chains. 
Nevertheless, another lofty chain, containing the snow- 
clad Alps of the Katuii (Katunskiye Byetki) and those 
of the Tehuya, and running also from southwest to 
northeast, parallel to the Sailughem border-ridge, can 
be distinguished in the labyrinth of confusedly seat- 
tered mountains seen on our present maps. Itis one of 
the most picturesque chains of the region, and contains 
the Byelukha peak, estimated at 11,000 feet, and the 
Alas-tu, of nearly the same height. It is pierced, 
however, by so many rivers, which rise on the north- 
west edge of the plateau, and find their way to the 
lowlands by a series of gorges, that its continuity could 
be easily overlooked. Farther to the northeast it joins, 
in the opinion of the present writer, the high chain on 
the left bank of the Kemtehik, which is continued by 
the picturesque Alps on the northern bank of the Us. 
A third system of mountain chains, also parallel to the 
above, can be distinguished in the succession of the 
Terektinsk Mountains, those which are pierced by the 
Tehulyshman and those which follow the right bank of 
the Abakan; while traces of a fourth plication of the 
rocks may be discovered in the Tigeritsk Mountains, 
those pierced by the Biya below Lake Teletskove, and 
the Kuznetskiy Atatau, on the left bank of the Abakan. 
A number of smaller, much lower, and shorter chains 
faintly appear as outer walls of this extensive alpine 
region. As for the Great Altai, or Altain-Nauru, our 
knowledge of which has been greatly increased by the 
recent exploratiéns of M. Potanin,! it may be regarded 
as a southwestern border-ridge of the Khobdo plateau, 
with its steep slope facing towards the wide Dzungarian 
depression, or rather to the broad trench of the Ulun- 
gur. Its direction is nearly at right angles to the 
above, running from northwest to southeast, like the 
Tarbagatai Mountains (see TURKESTAN), and it is con- 
tinued farther to the southeast by the Irdyn-ula and 
Artsa bogdo Mountains, which separate the eastern 
Gobi from the Tarim depression. It is most probable 
that upheavals, having the same northwestern direc- 
tion (which, according to M. Mushketoff, are in Central 
Asia more recent than the northeastern ones), have to 
a certain extent modified the old northeastern chains 
of the Altai, and complicated the chains of its alpine 
region. If so, the structure of the Altai would be 
very similar to that of the Turkestan mountains. A 
chain having a northwestern direction—the Salair 
Mountains—shoots off from the main ranges of the 
Altai, between the Tom and the Tchumysh; it is 
about 170 miles in length, with a width of nearly 60 


1 Sketches of N. W. Mongolia, St. Petersburg, 1883 (Russian). 
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miles, and contains the best silver mines of the region, 
as also several gold-washings. Its upheaval belongs 
to a more recent epoch than that of the Sailughem 
ridge, and (like the mountains of Turkestan, having a 
northwest direction) it is due to dioritie rocks. Inthe 
Kuznetsk depression it is covered with deposits of the 
Lower and tes Carboniferous, containing beds of 
coal. The Kuznetskiy Atatau, in which Humboldt 
saw one of his meridional upheavals, consists of a 
series of ridges running southwest to northeast, with 
further continuations within South Yeniseisk.? 


The alpine region of the Altai is most pieturesque ; most 
of its chains, rising over 8000 and 9000 feet, are snowclad, 
anda great glacier descends from the hollows under the 
Byelukha peak; several other less known glaciers oecur in 
the different “ byetkis” (snowelad chains). A thick forest 
vegetation clothes the mountain slopes, while beautiful 
valleys, often of great length, such as that of the Bukh- 
tarma (180 miles) or that of the Uimon and Koksu, offer 
on their fertile and well-sheltered floors most favorable 
conditions for agriculture. Several lakes are met with, 
some, like the Juvlu-kul and Kendykty-kul on the small 
alpine plateaus, at heights where only the dwarf birch 
grows and the polar marmot takes up its abode, while two 
others, Lakes Kotyvanskoye and Teletskoye, respectively 
1170 and 1600 feet above the sea, from their position amidst 
steep and picturesque mountains, recal] those of Geneva 
and Lucerne. 

The Altai flora is very rich. Although the European 
flora (including the beech) which clothed the Altai at a 
recent period has disappeared, and the Siberian flora in- 
vades its hillfoots from the northwest, while the steppe 
flora is advancing from the south, still in a zone ranging 
from 1000 to 6000 feet above the sea the botanist has to 
admire a flora rich in bright flowers, tall grasses, and 
shrubs, several of which are now common ornamental 
plants in European gardens; and the zoologist discovers in 
the Altai the meeting-place of the northern fauna (inelud- 
ing the reindeer) with that of the high Central-Asian 
plateau (including the tiger and the two-humped camel of 
Bactriana). 


A strip of elevated plains or grassy steppes, also 
about 200 miles in breadth, girdles the alpine region 
upon the northwest. Its outer border ean be roughly 
indicated by a line running northeast from Lake Gor- 
koye to Tomsk. They have an average altitude of 
from 700 to 1000 feet above the sea, and are covered 
with a luxuriant grass vegetation; the conditions for 
agriculture are excellent, and Russian villages are 
rapidly springing up. The southwest portion is 
known as the Kumandinsk steppe. An innumerable 
succession of small lakes—rivers in the process of for- 
mation—cover this steppe, where we haye a system of 
parallel undulations, resulting in tributaries of the Ob, 
all flowing northeastward with remarkable regularity. 

Beyond the high plains, that is, all over north- 
western Tomsk, are the lowlands, which may be sub- 
divided into two portions,—The Baraba steppe in the 
southwest (see ToBOLSK), and the marshy region of 
the Ob (the Vasyngan and Narym regions). The 
latter is one boundless marsh, a few settlements of 
native hunters occurring only along the rivers. The 
interior is for the most part inaccessible alike to boats 
and to human feet. Low hills, or rather swellings, in- 
tersect it, but even the highest points, barely 200 or 
300 feet above the sea, are covered with marshy 
forests. The forests themselves grow on marshy 
ground; but where the trees disappear one sees for 
hundreds of miles nothing but green flowery carpets, 
which, when trodden on, treacherously yield under the 
unwary traveller. Similar in character must have been 
the marshes in which the Siberian mammoths and 
rhinoceroses of the Quaternary epoch found their 
graves. Only the light and broad-hoofed reindeer, 
but not the elk, can cross them. This inhospitable 
region is inhabited only by Ostiaks, who have been 
driven into it by stress of circumstances, and support 
themselves partly by fishing and partly by hunting. 
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The Sailughem ridge, and the high Khobdo plateau as 
well, consists of granites, syenites, porphyries covered only 


with the oldest metamorphic slates belonging to the Archaic | 


formation (Huronian and Laurentian). ‘The structure of the 
outer chains of the Altai is more complicated. Their back- 
bone is also composed of granites, porphyries, and porphyrites 
covered with metamorphic slates which are intersected by 
layers of crystalline limestones, breccias, and veins of jade. 
Diorites, diabases, augitic porphyries, and hypersthenites 


also appear, but they are of a more recent origin. Silurian 
clay-slates are widely spread in the southern Altai. Devo- 


nian slates and limestones are also developed in the southern 
Altai, and the metalliferous deposits of Zmeinogorsk, Pe- 
trovsk, Riddersk, ete., belong to that age. Carboniferous 
dolomitic limestones and slates are widely spread both in 
the southern and northern Altai. After the Carboniferous 
epoch the southern Altai was not again submerged, while 
the northern Altai was covered by the Jurassic sea, and has 
thick Jurassic deposits containing a copious fossil flora and 
rich beds of coal. Basaltic eruptions, dating from the 
Jurassic period, have been found in the Salair Mountains. 
Thick diluvial deposits cover the whole area, and in many 
valleys are traces of immense former glaciers; in fact, the 
whole of the Sailughem ridge must at one time have been 
clothed with an ice-cap.? 

The southern Altai is rich in silver, copper, lead, and 
zinc; while in the Atatau are concealed its chief auriferous 
alluvial (or diluvial) deposits, iron-ores, and coal-seams. 
The mineral wealth of the Altai is really immense, but 
only a very few of the mines already known are worked. 
In 1881 4030 tb of gold, 14,820 tb of silver, 13,100 ewts. of 
lead, 6720 ewts. of copper, 240,000 cwts. of coal, 330,000 
ewts. of salt, and 30,000 cwts. of bitter salt were obtained. 
In the same year only 3000 ewts. of iron were manufactured, 
and that metal is still imported from the Urals. The jade, 
beautiful porphyries, and the like of the district, which are 
cut into works of art at the crown works of Kotyvai, are 
well known through the urns and vases shown at the St. 
Petersburg Hermitage. The mineral waters of the Altai 
are of high quality. 

Tomsk is watered mainly by the Ob and its tributaries, 
only its southeast corner draining into the Abakan, a tribu- 
tary of the Yenisei. The Ob, formed by the union of the 
Biya and Katuii, has within the government a course of 
more than 800 miles, and is navigated as far as Barnaut and 
Biysk. Its tributaries, the Tom (450 miles), the Vasyugan 
(530 miles), the Ket (230 miles), and the Tym (200 miles), 
are all navigable. The Tehutym and the Tchumysh are 
Of tributaries of the Irtish, the Bukh- 

tarma, the Om, the Uba, and the Tara are worthy of notice. 
As many as 1500 lakes have been counted on the maps, but 
this number is exceeded by the reality. Some of them are 
alpine; others dot the steppes or the marshy tracts. Lake 
Tchany, notwithstanding its rapid desiccation, still covers 
1265 square miles. Many brackish lakes, Kutundinsk, 
Kutchuk, ete., attain a great size, and some small salt lakes 
yield about 100,000 ewts. of silt. 

The climate is very severe, and has, moreover, the disad- 

vantage of being very wet in the northwest. The average 

yearly temperatures at Tomsk, Kainsk, and Barnaut are 
30.2°, 31°, and 32.7° (January, 4°, — 6.2°, and 3.7°; July, 
65.5°, 65.5°, and 62.2°). The Altai steppes, enjoying a 
much drier climate than the lowlands, are covered with a 
beautiful vegetation, and in the sheltered valleys corn is 
grown to heights of 3400 and 4250 feet. 

The population, which is rapidly increasing, in 1882 
reached 1,134,750. The Russians are ina large majority, 
the indigenous inhabitants numbering in 1879 only 63,600, 
or 6.6 per cent. of the aggregate population. They include 
23,600 Altaian Tartars, 5730 Teleutes, 17,020 Mountain 
Kalmucks (see Tartars'!, 10,000 Tomsk Tartars, 2920 
Samoyedes, and 4210 Ostiaks. The prevailing religion is 
Greek-Orthodox, but there are also some 50,000 Noncon- 

_ formists, 7320 Catholics, 2600 Jews, 10,700 Mohammedans, 
and about 28,000 pagans. 
Agriculture is the prevailing occupation. It is most 
uctive on the elevated plains of Tomsk, Mariinsk, 
Barnaut, Kuznetsk, and Biysk. . Cattle-breeding is mucl: 
developed, especially in the Kutundinsk steppe; and bee- 
keeping is an important source of wealth. Fishing and 
hunting are extensively carried on in the forest region. 
Mining occupies several thousands of men in the Altai. 
_ Manufactures are insignificant, the aggregate production 
_—thiefly from distilleries and tanneries—hardly amounting 
to £250,000 [$1,215,000]. Trade is actively carried on at 


- Tomsk and Barnaut, which are two great centres for the 


export aud import trade of Siberia with Russia. The 
~ ngel 
Mushketoff in P. ne Russia, vol, xi, 
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| Biysk merchants carry on exchange trade with Mongolia 


and China, There are eight gymnasia (696 boys and 569 
girls in 1883) and 225 primary schools (5680 boys, 1730 girls). 
The government is divided into six districts, the chief towns 
of which (with populations in 1884) are Tomsk (31,380 , 
Barnaut (17,180), Biysk (18,960), Kainsk (4050', Kuznetsk 
(7310), and Mariinsk (13,090). Narym (1600) also has 
municipal institutions; it is the centre for the administra- 
tion of the wide Narym region. Of the above towns only 
Tomsk and Barnaut have the aspect of European towns. 
Barnaut, capital of the mining district of the Altai, which 
belongs to the “ Cabinet of the Emperor,” is a wealthy city, 
with a mining school and laboratory, a botanic garden, a 
museum of mining and natural history, and a meteorological 
observatory. Kotyvaii, with a stone-cutting manufactory, 
has 12,250 inhabitants. Several mining villages are more 
important than the district towns: Zyryanovsk (silver- 
mine; 4500 inhabitants), Riddersk, Zmeinogorsk (6160), 
Suzunsk (5400), and Salairsk (3500). (P. A. K.) 


TOMSK, capital of the above government, is situated 
on the Tom at its confluence with the Ushaika, 27 
miles above its junction with the Ob, and 2377 miles 
from Moscow. It is one of the chief cities of Siberia, 
second only to Irkutsk in population and trade im- 
portance. The great Siberian highway from T'yumei 
to Irkutsk passes through Tomsk, and it is the ter- 
minus of the navigation by steamer from the Urals to 
Siberia. It has, moreover, communication by steamer 
with Barnaut and Biysk in the Altai. The position 
of Tomsk determines its character, which is not that 
of an administrative centre, like so many Russian 
cities, but that of an entrepot of wares, with many 
storehouses and wholesale shops. Before 1824 it was 
a mere village; but after the discovery of gold in the 
district it grew rapidly ; and, although the immense 
wealth that accumulated suddenly in the hands of a 
few proprietors of gold diggings was as rapidly squan- 
dered, it continued to maintain its importance, owing 
to the navigation on the Irtish and the Ob, which 
meanwhile had grown up. It is built on two terraces 
on the high right bank of the Tom, and is divided into 
two parts by the Ushaika. The streets are rather 
narrow and steep; many houses of the richer mer- 
chants are of stone, but rather heavy in appearance, 
and altogether the aspect of the streets is not attrac- 
tive. The best building is that of the future univer- 
sity, which is a spacions and elegant structure, with 
ample accommodation for library, museums, and clin- 
ical hospitals. The Government has not as yet given 
permission to inaugurate the building. A large 
cathedral, begun some five-and-twenty years ago by 
proprietors of gold diggings, collapsed afier considerable 
progress had been made, The industries are almost 
entirely confined to tanning and the manufacture of 
carriages. The trade is of great importance, Tomsk 
being not only a centre for traffic in local produce, in 
which sledges (50,000 every year) and cars are prom- 
inent items, but also for the trade of Siberia with 
Russia. The population in 1884 was 31,380. 

TONGA. See Frrenpiy Isianps. 

TONG-KING, T'una-Krxe, Tonquin, or, as it is 
ealled by the Annamese, DoNG-KING, con- 
sists of that portion of Annam between 
18° N. lat. aid the frontiers of the Chinese 
provinces of Kwang-se and Yun-nan, with an area of 
60.000 square miles. On the W. it is bounded by the 
Tran-ninh range, which forms the limit of the Lao 
states, and on the EK. by the sea. In shape it resem- 
bles, roughly speaking, an isosceles triangle, having 
its apex at its juncture with Annam and its base along 
the Chinese boundary. The name Tong-king, ‘‘ the 
eastern capital,’’ was originally applied to Hanoi, but 
was eventually adopted as that of the whole country. 
It is the same oaete as ToKI0 (q.v.). 

Geographically Tong-king is divided into three well- 
defined areas. First, there is the delta of the Song- 
koi (*' Red river’’) and its affluents, which, beginning 
at Sontay, widens out into the low lands which con- 
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stitute the most fertile district in Tong-king, and 
within which are situated the principal cities of the 
country. Here is grown the rice hin constitutes 39 
per cent. of the total exports from ‘Tong-king, 

which is reckoned in the Hong-Kong market to be 
equal in quality to the rice from Siam and superior to 
that from Cochin-China. During the rainy season 
this part of the country, with the exception of the 
embankments, is under water, but notwithstanding 
this the climate is fairly healthy, and the prevalence 
of fever and dysentery is not so great as might be ex- 
pected. From the delta northward and westward rise 
plateau districts, while westward of 103° E, long. there 
stretches a forest region about which very little is 


TONG- 


and | 


KING. 


Saigon furnished about $ per cent., and rather more 
than 2 per cent. represented the trade from Annam 
and elsewhere. The exports were in the following 
proportions: rice, 39 per cent.; raw silk and silk 
plece goods, 21; tin, 16; lacquer oil, 6; and miscel- 
laneous goods, 18. Of these 79 per cent. were shipped 
to Hong-Kong, 16 per cent. went to Saigon, ned the 
remaining 5 per cent. were distributed among the 
coast ports, 

The mineral wealth of the country is doubtless con- 
siderable, though so little has been done in the direction 
of working it that it is impossible to form any idea 
of its richness. According to Major-General Mesny, 
there are flourishing gold-fields in seventeen districts, 


known, but which is said by the natives to be in- 
habited only by savages and wild beasts. 

Politically the country is divided into sixteen prov- 
inces, of which the following seven are in the delta 
mentioned: Bac-ninh, Sontay, Hanvi, Hai-Dzuong, 
Hang-yen, Nam-Dinh, and Ninh-Binh. Five provinces 
constitute the upland districts, viz., Cao-Banh, Lang- 
son, Thai-Nguyen, Tuyen-Kwan, and Kwang-yen ; 
while the forests form the province of Hung-hoa. 
The main geographical feature in the country is the 
Song-koi, which, taking its rise near Tali Fu, in Yun- 
nan, enters T'ong-king at Lao-kai (‘‘the Lao boundary’’), 
and flows thence in a southeasterly direction to the 
Gulf of Tong-king. It was this river which mainly in 
the first instance attracted the French to Tong-king, as 
it was believed by the explorers that, forming the 
shortest route by water to the rich province of Yun- 
nah, it would prove also to be the most convenient and 
expeditious means of transporting the tin, copper, 
silver, and gold which are known to abound there. 
This belief has, however, proved fallacious. The | 
upper course of the stream is constantly impeded by 
rapids, the lowest being about 30 miles above Hung- 
hoa. Beyond this point navigation is impracticable 
during the dry season, and at all other times of the 
year goods have to be there transferred into flat-bot- 
tome boats built for the purpose. Within the limits 
of Yun-nan the navigation is still more difficult. 
Near Sontay the Song-koi receives the waters of the 
Black river, the Clear river, and other streams, and 
from that point divides into a network of waterways 
which empty themselves by countless outlets into the 
sea. 

Hanoi, the capital, is a fine city, and stands on the 
right bank of the Song-koi, at a distance of 80 miles 
from the sea. The commercial town extends along 
the water face for a distance of a mile and a half, 
while behind it stands the citadel, which encloses | 
within its walls the palace, the treasury, the court of 
justice, the royal pagoda, the prison, the barracks, 
public offices, and official residences. Embroidery 
and mother-of-pearl work are the principal industries 
of Hanoi, which never has been and probably never 
will be a great commercial centre. ut, notwith- 
staniing this, the population is said formerly to have 
numbered 150,000, a number which has of late years 
probably been reduced by at least one-third. 

Next in importance to Hanoi is Nam-Dinh, on one 
of the lower branches of the Song-koi. It is the 
centre of an extremely rich silk and rice district, and 
was before the war a great resort of Chinese mer- 
chants. But the chief place of trade is Hai-phong, 
on the Song-tam-bac Canal, 14 miles from the sea. 
This is the port of Tong-king, and its trade represents. 


while silver and copper mining oceupies a great deal 
of native and Chinese labor. Only very small quan- 
tities of these minerals, however, are produced in 
evidence. 

The population of Tong-king is estimated at about 
12,000,000, and consists of 'ong-kingese, Chinese, 
and an admixture of Lao from beyond the western 
frontier. The Tong-kingese belong to the Indo- 
Chinese stock. They are taller and a finer people 
than the Annamese, and they are more frivolous and 
excitable than their northern neighbors, the Chinese. 
Their intelligence is, generally speaking, of a very 
low order; they are dirty in their habits; and their 
natural timidity serves to make them deceitful. As 
traders they show little enterprise, and are quite 
unable to compete with the Chinese, into whose hands 
the commerce had, before the arrival of the French, 
entirely fallen. Their spoken language is allied to the 
Cambodian, while Chinese forms the medium of 
literary communication. 


The Chinese records carry the history of Tong-king as 
far back as the 22d century B.c., but, as the data are neither 
well authenticated nor particularly interesting, we need 
not dwell upon them. There is, however, one mention of 
Tong-king, or Yueh, as it was then ealled, in the 12th cen- 
tury B.c., which acquires importance from the facet that 
ambassadors from that country are said to have arrived at 
the Chinese court, bringing with them “south-pointing 
chariots.” These are supposed by some to have been mari- 
ner’s compasses, but it is difficult to pronounce any opinion 
on a statement so obscure. During the reign of Che 
Hwang-te (218 B.c.), the emperor who made himself famous 
by building the Great Wall of China and burning the 
books, a Chinese army invaded Tong-king and captured 
the town of Luliang, possibly the modern Hanoi. The 
occupation, however, was only temporary, and it was not 
until the rise to power of the Han dynasty that any serious 
attempt was made to subjugate the country. At that time 
a Chinese general Chaou T’o, who had established a prin- 
cipality consisting of the two modern provinces of Kwang- 
tung and Kwang-se, with his capital at Canton, invaded 


| Tong-king, but was defeated and driven out of the country 


by the.ruler, An-yang, whose vietories were achieved 
mainly by the help of a foreign “divine mechanie.” This 
man, whoever he may have been, seems to have been 
thrown aside after serving his immediate purpose; and, 
having thus deprived himself of his right hand, An-yang 
fell an easy victim when attacked hy a second army sent 
by Chaou T’o. On the subjugation of the empire by the 
Han sovereign, Chaou T’o’s principality was absorbed with 
the rest, and in 116 B.c. Tong-king became a dependency 
of China. 

But this connection brought no peace to the country, and 
for centuries rebellion followed on rebellion. A particular 
uprising in the 1st century is noticeable from two sisters, 
Chéng-Tséh and Chéng Urh, leading the rebel forces against 
the Chinese garrisons, with such success that the celebrated 
Ma Yuen had to be sent against the malcontents. After an 
arduous campaign Ma dispersed the rebels and captured and 


the foreign commerce of the country. In 1880, the) executed the two sisters, thus putting an end to the rebellion. 
last year of anything like normal trade, goods were The next fourteen centuries furnish a perpetual record of 
imported to the value of 5,467,315 franes [$1.055,-| wars and rumors of wars, the disconnected narrative of 
191.80], and the exports amounted to 7,507,528 franes which is generally uninteresting and sometimes unintel- 
[$1,448,952.90]. Of the imports 34 per cent. con-| arate pe bai od Lit Tol soja ae - bat ulike 
= to English cotton cree sake per cent. ther, he established some degree of peademniaaia 
or opium. il per cent. 0 Inese medicines, 9 per land, In the following century, however, the spirit 

cent. of Chinese water-pipe tobacco, 5 per cent. of tea, broke out, and one of his snecessors owed the mai 

and 20 per cent. of miscellaneous goods. From 97 to of his throne to the skill of his general N 

98 per cent. of these goods came from Hong-Kong. 


whom the title of hereditary viceroy was 


TONG-KING. 


conferred. 
authority in the district under his control and virtually 
separated Tong-king from Annam, holding the first under 
his own sway and leaving the southern portion of the 
country to the roi fainéant. 
two countries remained during the 17th century and part 
of the 18th, till a successor of Nguyen invaded Annam, 
captured the imperial city of Hué, and dethroned the king, 
Gia Long, who fled to Siam. The Siamese sovereign enter- 
tained the fugitive with hospitality, but declined to help 
him to recover his throne. It happened, however, that at 
this time (1787) the Jesuit establishment of Bangkok was 
presided over by Bishop Pigneaux de Betaine, who thought 
he saw in the political condition of Annam a means of 
establishing the power of France in the eastern portion of 
Indo-China. With this object he proposed to Gia Long that 
he should accompany him to Paris to enlist the aid of Louis 
XVI. for the recovery of his throne. This the king de- 
clined to do, but as a compromise he sent his eldest son. The 
young prince was cordially received by Louis, before whom 
the bishop laid the following reasons for the interference 
of France on behalf of Gia Long: “‘ The balance of political 
power in India appears at the present moment to be largely 
in favor of the English, and one may be justified in look- 
ing upon it as a matter of no little difficulty to restore the 
equilibrium. In my opinion the establishment of a French 
colony in Cochin-China will be the surest and most effica- 
cious means to the end. ... The most certain way of 
damaging the English in India is to ruin, or at any rate to 
weaken, her commerce in time of peace. Being situated 
nearer to China, we should undoubtedly absorb much of 
her trade. .. . In time of war it would be still more easy 
to stop all commerce between China and any hostile nation. 
... From such a coign of vantage it would be easy to 
interfere with the designs which the English evidently 
have of extending their frontier more to the east.” 

The embassy resulted in a treaty with Gia Long, by 
which the French king engaged to restore that monarch to 
his throne on condition that he accepted the virtual pro- 
tectorship of France-over Annam. But even before the 
initial steps towards the fulfilment of this contract could be 
earried out, the political uprising which finally brought 
the French king to the scaffold made all interference in 
the East impossible. In these circumstances the bishop 
determined to raise a sufficient force from the French and 
other adventurers who then frequented India and the 
neighboring countries, and, with an army so recruited, he 
landed in Annam. The Anuamese resistance was of the 
feeblest kind; the usurper’s power was broken at the first 
encounter, and Gia Long once again ascended his throne. 
As a reward for the services thus rendered to him, he 
extended a liberal protection to the Roman Catholic mis- 
sionaries and their converts, and engaged French officers 
to fortify his towns and to drill his troops. He soon found, 
however, that his new allies had more ambitious designs 
than could be satisfied by doing him service. He therefore 
withdrew his countenance from them, and emphasized his 
displeasure by leaving his throne away from his eldest son, 
who had pleaded his cause in Paris, and by giving it to his 
youngest son. This change of policy told, as was natural, 
with greatest force on the missionaries and their con- 
verts in the interior of the country. From 1833 to 1839 
eleven missionaries were put to death, and thousands, it is 
said, of the native Christians suffered martyrdom. Neither 
change of sovereign nor varying circumstances brought 
any relief to the persecuted Christians, until in 1859 the 
French Government determined to intervene on their be- 
half. In that year Admiral Rigault de Genouilly took 
Saigon by assault, and was attempting to open negotiations 
with the king of Annam, when the outbreak of the China 
war compelled him to satisfy himself with holding the 
captured town. So soon, however, as the Peking treaty 
was signed, the French resumed active operations in the 
neighborhood of Saigon and took possession of the prov- 
inees of Mitto and Bienhoa in Cochin-China. These vic- 
tories led to the conclusion of a treaty with the king, Tu 
Due, which, however, did not prevent the French from 
adding the provinces of Kinh-luong, Chandoc, and Ha-tien 
to their acquired territory. 

Having thus firmly established themselves in Annam, 
they began to turn their attention to Tong-king, attracted 
by the reported richness of its mineral wealth. They found 
a ready pretext for interfering in its affairs in the disturb- 
ances arising from the invasion of its northern provinces 

by the disbanded followers of the Tai-ping rebels. Acting 
on the rship which they professed to exercise over 
all the territories of Tu Due, they proposed to him that a 
nt expedition composed of French and Annamese troops 
be sent to quell the disturbances. On Tn Due de- 
to accede, the French admiral was on the point of 


This viceroy gradually assumed the supreme 
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starting “to protect’? Tong-king, when as before the out- 
break of war put an end to the enterprise. The events of 
1870 forbade any advance in the direction of Tong-king, 
but the return of peace in Europe was once more the signal 
for the renewal of hostilities in the East. The appearance 
of Garnier’s work on his expedition up the Mekong aroused 
again an interest in Tong-king, and the reported wealth of 
the country added the powerful motive of self-interest to 
the yearnings of patriotism. Already M. Dupuis, a trader 
who in the pursuit of his calling had penetrated into Yun- 
nan, and had thus discovered that the higher waters of the 
Song-koi were navigable, had visited Hanoi with a small 
force of desperadoes, and was attempting to negotiate for 
the passage up the river of himself and a cargo of military 
stores for the Chinese authorities in Yun-nan. Meanwhile 
Captain Senez appeared from Saigon, having received in- 
structions to open the route to French commerce. But to 
neither the trader nor the naval officer would the Tong- 
kingese lend a favorable ear, and in default of official per- 
mission Dupuis determined to force his way up the river. 
This he succeeded in doing, but arrived too late, for he 
found the rebellion crushed and the stores no longer wanted, 

On his return to Hanoi, Dupuis found that the opposition 
of the authorities had gathered strength during his absence. 
His arrival served to restore the position of the French, and, 
not wishing to make an open attack upon them, the Tong- 
kingese general wrote to the king, begging him to induce 
the governor of Saigon to remove the intruder, An order 
was thereupon issued calling upon Dupuis to leave the 
country. This he declined to do, and, after some negotia- 
tions, Garnier with a detachment was sent to Hanoi to do 
the best he could in the difficult circumstances. Garnier 
threw himself heart and soul into Dupuis’s projects, and, 
when the Tong-kingese authorities refused to treat with 
him except on the subject of Dupuis’s expulsion, he attacked 
the citadel on November 20, 1873, and carried it by assault. 
Having thus secured his position, he sent to Saigon for 
reinforcements, and meanwhile sent small detachments 
against the five other important fortresses in the delta 
(Hung-yen, Phu-ly, Hai-Dzuong, Ninh-Binh, and, Nam- 
Dinh), and captured them all. The Tong-kingese now 
called in the help of Liu Yung-fu, the leader of the “‘ Black 
Flags,” who at once marched with a large force to the scene 
of action. Within a few days he recaptured several villages 
near Hanoi, and so threatening did his attitude appear that 
Garnier, who had hurried back after capturing Nam-Dinh, 
made a sortie from the citadel. The movement proved a 
disastrous one, and resulted in the death of Garnier and of 
his second in command, Balny d’Avricourt. 

Meanwhile the news of Garnier’s hostilities had alarmed 
the governor of Saigon, who, having no desire to be plunged 
into a war, sent Philastre, an inspector of native affairs, to 
offer apologies to the king of Annam. When, however, on 
arriving in Tong-king Philastre heard of Garnier’s death, 
he took command of the French forces, and at once ordered 
the evacuation of Nam-Dinh, Ninh-Binh, and Hai-Dzuong, 
—a measure which, however advantageous it may have 
been to the French at the moment, was most disastrous to 
the native Christian population, the withdrawal of the 
French being the signal for a general massacre of the con- 
verts. In pursuance of the same policy Philastre madea 
convention with the authorities (February 6, 1874), by 
which he bound his countrymen to withdraw from the 
occupation of the country, retaining only the right to trade 
at Hanoi and Hai-phong, and agreed to put an end to Du- 
puis’s aggressive action. On the 15th of March a treaty 
was signed at Saigon. é 

For atime affairs remained in statu quo, but in 1882 Le 
Myre de Villers, the governor of Saigon, sent Riviére with 
a small force to open up the route to Yun-nan by the Song- 
koi. With a curious siniliarity the events of Garnier’s 
campaign were repeated, Finding the authorities intract- 
able, Riviere stormed and carried the citadel of Hanoi, and 
then, with very slight loss, he captured Nam-Dinh, Hai- 
Dzuong, and other towns in the delta. And once again 
these victories brought Liu Yung-fu and his Black Flags 
into the neighborhood of Hanoi. As Garnier had done, so 
Riviere hurried back from Nam-Dinh on news of the 
threatened danger. Like Garnieralso he headed a sortie 
against his enemies, and like Garnier he fell a victim to ~ 
his own impetnosity. 

. In the meantime the Annamese court had been seeking 
to enlist the help of the Chinese in their contest with the 
French. The tie which bound the tributary nation to the 
sovereign state had been for many generations slackened or 
drawn closer as circumstances determined, but never had 
it been entirely dissevered, and from the Annamese point 
of view this was one of the occasions when it was of para- 
mount importance that it should be acknowledged and 
acted upon. With much more than usual regularity, there- 
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fore, the king despatched presents and letters to the court | 
of Peking, and in 1880 he sent a special embassy, loaded 
with unusually costly offerings, and with a letter in which 
his position of a tributary was emphatically asserted. Far 
from ignoring the responsibility thrust upon him, the 
emperor of China ordered the publication of the letter in 
the Peking Gazette. The death of Riviére and the defeat of 
his troops had meanwhile placed the French in a position 
of extreme difficulty. The outlying garrisons, with the 
exception of Nam-Dinh and Hai-phong, were at once with- 
drawn to Hanoi, and that citadel was made as secure as 
circumstances permitted, The Black Flags swarmed round 
its walls, and the reinforcements brought by Admiral 
Courbet and General Bouet were insufficient to do more 
than keep them at bay. So continued was the pressure on 
the garrison that Bouet determined to make an advance 
upon Sontay to relieve the blockade. After gaining some 
trifling successes, he attacked Vong, a fortified village, but 
he met with such resistance that, after suffering consider- 
able loss, he was obliged to retreat to Hanoi. In the lower 
delta fortune sided with the French, and almost without a 
casualty Hai-Dzuong and Phu-Binh fell into their hands. 
These successes led to an ultimatum being sent to the king 
of Annam, in which were demanded the fulfilment of the 
treaty of 1874 and the acceptance of the protectorate of 
France over the whole of Annam, ineluding Tong-king. 
This document met with no favorable reception, and, as at 
this moment a reinforcement of 7000 men arrived from 
France, Courbet, determining to supersede diplomacy by 
arms, appeared with his fleet before Hué. He found that, 
though Tu Due was dead, his policy of resistance was main- 
tained, and he therefore stormed the city. After a feeble 
defence it was taken, and the admiral concluded a treaty 
with the king (August 25, 1883), in which the French pro- 
tectorate was fally recognized, the king further binding 
himself to recall the Annamese troops serving in Tong- 
king, and to construct a road from Saigon to Hanoi. 

Though this treaty was exacted from the king under 
pressure, the French lost no time in carrying out that part 
of it which gave them the authority to protect the country, 
and on the Ist September Bouet again advanced in the 
direction of Sontay. But again the resistance he met with 
compelled him to retreat, after capturing the fortified post 
of Palan. The serious nature of the opposition experienced 
in these expeditions induced the French commanders to 
await reinforcements before again taking the field. Mean- 
while, on the determination to attack Sontay becoming 
known in Paris, the Chinese ambassador warned the ministry 
that, since Chinese troops formed part of the garrison, he 
should consider it as tantamount to a declaration of war. 
But his protest met with no consideration. On the arrival 
of reinforcements an advance was again -made; and on the 
16th December, after some desperate fighting, Sontay fell. 

The immediate object of the French commanders was at 
this time to make themselves secure in the delta, and to 
inflict such chastisement on the Black Flags and their 
allies as would prevent their disturbing the peace of the 
garrisons. This could not be attained so long as Bac-Ninh 
remained in the hands of the enemy. Generals Négrier, 
Briére de l’Isle, and Millot accordingly marched against 
the town, and began to shell it. But it was already de- 
serted, and Millot entered the gates without striking a blow. 
Thus, while one part of the programme was fulfilled to the 
letter, the other part, which was to have sealed the fate of 
the garrison, failed conspicuously. In these circumstances 
it was thought advisable to push on along the great north- 
eastern road to China; and Négrier advanced about 30 miles 
towards Lang-son, captured a village there, and then re- 
turned to Bac-Ninh. 

Meanwhile Briére de l’Isle followed up that portion of 
the Bac-Ninh garrison which had escaped along the 
northern road in the direction of Thai-Nguyen. He cap- 
tured the fort of Yen-te, and marched on to Thai-Nguyen, 
where, as on so many occasions, there was a great display 
of martial ardor so long as the French were beyond firing 
distance, but the discharge of a few shells completely dis- 
comfited the defenders, who fled out of the north gate as 
the French marched in at the south. As Briére de l’Isle 
had positive orders not to hold the town, he burnt some of 
the buildings, and evacuated it. The Chinese troops im- 
mediately returned, and again were driven out a month 
later, only to return again on the withdrawal of the French., 
Once more, however, a column was sent against the city, 
which on this occasion was burnt to the ground. 

The whole of the lower delta was thus made secure in 
the hands of the French. Hung-Hoa (a town about 15 
miles northeast of Sontay) and Tuyen-Kwan (a fortified 
place about 40 miles farther north) both fell before the 
invaders, but from both the garrisons escaped practically 
unscathed. 


TONGUE—TONNAGE. 


In the meantime M. Fournier, the French consul at 
Tientsin, had been negotiating for peace, so far as China 
was concerned, with Li Hung-chang, and on May 17, 1884, 
had signed and sealed a memorandum by which the Chinese 
plenipotentiary agreed that the Chinese troops should 
evacuate the northern provinces of Tong king “ immédiate- 
ment.” This expression was undeniably vague, and the 
French general in Tong-king, impatient of delay, in June 
dispatched Colonel Dugenne at the head of a strong force 
to occupy Lang-son. The expedition was badly arranged ; 
the baggage train was far too unwieldy; and the pace at 
which the men were made to march was too quick for that 
scorching time of the year. They advanced, however, 
within 25 miles of Lang-son, when they suddenly came 
upon a Chinese camp. An irregular engagement com- 
menced, and, in the pitched battle which ensued, the 
Chinese broke the French lines, and drove them away in 
headlong flight. This brought the military operations for 
the season to a close. 

During the rainy season fevers of all kinds became 
alarmingly prevalent, and the number of deaths and of 
men invalided was very large. In the meantime, however, 
an expedition, led by Colonel Donnier, against the Chinese 
garrison at Chu, about 10 miles southeast from Lang-kep, 
was completely successful ; and in a battle fought near Chu 
the Chinese were defeated, with a loss of 3000 killed, the 
French loss being only 20 killed and 90 wounded. In the 
skirmishes which followed the French were generally vic- 
torious, but not to such a degree as to warrant any enlarge- 
ment of the campaign. 

The arrival in January, 1885, of 10,000 men having 
brought up the force under Briére de l’Isle to 40,000 he 
ordered an advance towards Lang-son. The difficulties of 
transport greatly impeded his movements, still the expedi- 
tion was successful. On the 6th February three forts at 
Dong-Song, with large supplies of stores and ammunition, 
fell into the hands of the French. Three days’ heavy 
fighting made them masters of a defile on the road, and on 
the 13th Lang-son was taken, the garrison having evacuated 
the town just before the entrance of the conquerors. With 
his usual energy Négrier pressed on in pursuit to Ki-hea, 
and even captured the frontier town of Cua-ai. But Briére 
de l’Isle had now to hurry back to the relief of Tuyen- 
Kwan, which had been attacked by a Chinese force, and 
Négrier was left in command at Lang-son. The withdrawal 
of Briére de l’Isle’s division gave the Chinese greater con- 
fidence, and, though for a time Négrier was able to hold 
his own, on the 22d and 23d of March he sustained a severe 
check between Lang-son and Thatke, which was finally 
converted into a complete rout, his troops being obliged to 
retreat precipitately through Lang-son to Than-moi and 
Dong-Song. Briére de ]’Isle reached Tuyen-Kwan on the 
3d of March, and found the Black Flags and Yun-nan 
braves strongly posted on the side of an almost inaccessible 
pass. After having sustained a succession of attacks for 
eighteen days, and seven actual assaults, the delight of the 
garrison at seeing Briére de I’Isle’s relieving foree may be 
imagined. It was while matters were in this position that 
Sir Robert Hart succeeded in negotiating peace between the 
two countries. By the terms agreed on (April 6, 1885), it 
was stipulated that France was to take Tong-king under 
its protection and to evacuate Formosa. The Chinese 
undertook at the same time to expend 80,000,000 franes 
[$15,440,000] on the construction of roads in South China, 

The future fortunes of the colony must depend greatly 
on the administrative ability of the governors selected to 
rule over it. The death of Paul Bert was in this respect a 
great loss to Tong-king. 


See France and Tong-King, by J. G. Scott, 1885; Tonkin, by C. B. 
Norman, 1884; Tungking, by W. Mesney, 1884. (R. K, D.) 


TONGUE. See Anatomy, vol. i. p. 786, and 
TASTE. 

TONNAGE, ReatsterR ToNNAGE, or INTER- 
NATIONAL REGISTER TONNAGE, is the unit on which 
the assessment of dues and charges on shipping is 
based. The system at present in foree is known as 
the Moorsom system. A register ton is 100 eubie feet 
of internal volume. Thus a vessel of 100,000 cubic 
feet of internal space within the points of measure- 
ments prescribed by the law is 1000 tons register. 
Vexsels are sometimes bought and sold under this 
unit. The tonnage rules, which are very full and 
elaborate, are contained in part ii. of the 
Shipping Act, 1854, sections 20 to 29 ine 
in section 9 of the Merchant Shipping Act, 
latter being a special section in reference t 


TONNAGE. 


tion from the gross tonnage in respect of crew space, 
which space must be fit fur the proper accommodation 
of men who are to occupy it to entitle to such dedue- 
tion. This enactmeut has led to great improvement 
in seamen’s quarters. 

Section 60 of the Merchant Shipping Act, 1862, 
rovides on the puint of international tonnage as fol- 
ows: “‘Ships belonging to foreign countries which 
have talanted the British system of tonnage need not 
be remeasured in this country.’’ The British system 
has been adopted by the following countries at the 
dates named: United States, 1865; Denmark, 1867 ; 

Austria-Hungary, 1871; Germany, 1873; France, 

1873; Italy, 1873; Spain, 1874; Sweden, 1875; 

Netherlands, 1876; Norway, 1876; Greece, 1878 ; 

Russia, 1879; Finland, 1877; Hayti, 1882; Belgium, 

Bs: Japan, 1884. It is also under consideration by 
ina. 

There are slight differences in the rules for deduc- 
tion for engine room in some of the countries, but 
owners or masters of foreign steamships, where this 
difference exists, may have the engine-rooms remeas- 
ured in the United Kingdom if they desire ; in other 
words, their net tonnage may be reduced to exact 
English measure. 

“he British system was also mainly adopted by the 
International Tonnage Commission saensiied at Con- 
stantinople in 1873, the rules of such commission 
forming the basis of dues levied on the ships of all 
countries passing through the Suez Canal. A speeial 
certificate is issued in the respective countries for this 
perpoee. The main point of difference from the 

ritish system is with respect to the deduction for 
engine room. 

There are three terms used in respect of the tonnage 
of ships.—namely, tonnage under decks, gross ton- 
nage, and register tonnage. 

n obtaining the gross measurement the space under 
the tonnage deck is first measured—sections 20 and 21 
(1), (2), and (3) ; then the space or spaces, if any, be- 
tween the tonnage deck (the tonnage deck is the second 
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percentage the net engine room—that is, the space 
exclusive of the coal bunkers—bears to the gross ton- 
nage, and varies in paddle- and screw-steamers as laid 
down in section 23 of the Act. 


Tn obtaining the tonnage under tonnage deck, ships are 
divided in respect of their length into five classes as follows: 


Class 1. Length 50 feet and under..............0000. into 4 equal parts. 
mS 123 “50 * and not exceeding 120 feet, 6 ¥ 
“ ba o 120 “ee Las oe 180 oe 8g “ 
“ 4. “oe 180 “ “ “oe 995 “ 10 “a 
2 eee og BUG UDWREOS ois. ceaueactcass veer 12 ee 


The following is an epitome of the rule for tonnage under 
the tonnage deck: 

Length is taken inside on tonnage deck, from inside of 
plank at stern to inside of midship stern timber or plank ; 
the length so taken, allowing for rake of bow and of stern 
in the thickness of the deck, and one-third of the round 
of beam, is to be divided into the prescribed number of 
equal parts (which determines the stations of the areas), 
according to the length of vessel, as above. 

Area 1 is at the extreme limit of the bow. Area 2 is at 
| the first point of division of the length. The rest are num- 
| bered in succession, the last being at the extreme limit of 
| the stern. 

Depths are taken at each point of division of the length, 
or station of each area, from the underside of the tonnage 
deck to ceiling at inner edge of timber strake, deducting 
therefrom one-third of the round of the beam. The depths 
so taken are to be divided into four equal parts, if midship 
depth should not exceed 16 feet ; otherwise into six equal 

arts. 
P Breadths are taken at each point of division of the depths 
and also at the upper and lower points of the depths, The 
upper breadth of each area is to be set down in its respec- 
tive column in a line with No. 1 (left-hand numerals), and 
the rest in succession. 

The number of columns for areas will vary according to 
the length, as in the several classes, and will be equal to 
the number of parts into which the length is divided plus 
one. 

The space or spaces between decks above the tonnage 
deck are dealt with by a similar formula. A mean hori- 
zontal area of the space, or each space if more than one, is 
found and multiplied by the mean height. 

The permanent closed-in spaces aboye the upper deck 


deck from below in all vessels of more than two decks | available for cargo, stores, passengers, or crew are meas- 


Length 112.75 Feet + 6 


18.791 Feet, 


Feet Feet. t, 
IOAN acne ses cococse *~ 12.65 12.3 11.85 
Common inter- . 
val eaceraon 3.162 3.075 2,962 
_ a 


the upper deck in all other vessels) and the upper 
—section 21 (5) of Act ; and finally the perma- 
_closed-in spaces above the upper deck available 


stores, passengers, or crew—section 21 (4) 
allowance for engine room is governed by the 
neers 


Depths + 4, the Middle Depth being less than 16 Feet. 


No. of | Multi- Bdths.| Pro- |Bdths Badths.| Pro- |Bdths. 1 y 0 s 0 
Baths. | pliers. he| Feet. duets.) Feet. |ducts.| Feet. ducts.| Feet. ducts.) Feet. ducts ar 2 4 | 186.17 744.68 
if 1 | 8 the) 19.35 | 19.35 | 20.2 | 20.2 "| 20.4" | 20.4 | 20.2°| 20.2 | 19.1 | 191 |S one) 8 2 | 230.21 460.42 
2 4 | stem | 18.85 | 75.4 | 20.4 | 81.6 | 20.5 | 82.0 | 20.35 | 81.4 | 18.65 | 74.6 8 4 4 | 226.86 905.44 
3 2 | mons. | 16.65 | 33.3 | 20.15 | 40.3 | 20.25 | 40.5 20.0 40.0 14.95 209 Pe 5 2 208.19 416.38 

1.85 | 47.4 | 19.6 | 78.4 | 19.85 | 794 | 17.8 | 71. .75 | 85. : 5. X 

5 i | ured | 7153 | “tas | "so | “Bo | ess | | 535 | 635} 1o | 10 | Ured} 7 | 3 | o | o 


the Common Interval between Areas, 


Area 7. 


Area 6... 


Cubie Content and Reg- 
ister Tonnage. 


Feet Feet. Feet. hreae 
14 10.9 Oya fh 0 kee tpi. 
No. of Multi- a duets 

2.85 2.725 Areas pliers. |oq' Fie, 


3107.88 


6.2614 common in- 
109575 1596 —_—_— terval be- 
197235 14364 1864728 tween areas. 
621576 
1864728 


19455.32-+-100 = 194.55 Tons 
under deck. 


ured in the same manner, by finding a mean area and mul- 
tiplying by a mean height. 

The measurement of net engine room is governed by the 
arrangement of the space, and is measured as a whole or in 
parts as may be required by its particular form. 

The above [table] is an example under, class 2, depth 
under 16 feet, of tonnage under tonnage de€k, 
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This formula is also applicable for finding displacement 
tonnage of ships, that is, the external displacement meas- 
ured by taking transverse areas to the height of the load 
water-line to find the cubit content, which content divided 
by 35 gives the displacement in tons weight, the difference 
between the light and load displacement representing the 
carrying powers of a vessel in tons. 

“The rule,” says Mr. Moorsom, “ is founded on the purest 
mathematical principles. It was first published in the 
Philosophical Transactions of the Royal Society of 1798 by 
Attwood, in his ‘ Disquisition on the stability of ships,’ who 
there describes it as one of those formule invented by 
Sterling for measuring spaces bounded by irregular curves, 
founded on Sir Isaac Newton’s discovery of a theorem—a 
discovery which the immortal author himself considered 
amongst his happiest inventions—by which the areas of 
all curvilinear spaces not geometrically quadrible nor 
discoverable by any known rules of direct investigation 
are so closely approximated as to amount to geometrical 
exactness.” 

Mr. Allan Gilmour at the middle of the present century 
expressed his opinion, after a careful consideration of the 
tonnage question, which was receiving much attention at 
that time owing to the law 8 and 9 Vict. cap. 89, which had 
been adopted in place of the old tonnage law 13 Geo. III. 
cap. 74, not giving satisfaction, that the “system framed by 
Mr. Moorsom will as it were compel every one to build 
strong, fast-sailing, and good seagoing ships, and that, in 
fact, it will stand as long as the world remains.” It will 
be admitted that great progress has been made in every 
way in British shipping of late years, and for this due 
praise must be given to the influence of the present ton- 
nage laws. (w. M*.) 


TONNAGE anp POUNDAGE were customs du- 
ties anciently imposed upon exports and imports, the 
former being a duty upon all wines imported in addi- 
tion to prisage and butlerage, the latter a duty imposed 
ad valorem at the rate of twelvepence in the pound 
[5 °/,] on all merchandise imported or exported. The 
duties were levied at first by agreement.with merchants 
(poundage in 1302, tonnage in 1347), then granted by 
parliament in 1373, at first for a limited period only. 
They were considered to be imposed for the defence 
of the realm. From the reign of Henry VI. until 
that of James I. they were usually granted for life. 
They were not granted to Charles I., and in 1628 that 
king took the unconstitutional course of levying them 
on his own authority, a course denounced a few years 
later by 16 Car. I. ¢. 18, when the. Long Parliament 
granted them for two months, _ After the Restoration 
they were granted to Charles II. and his two sueces- 
sors for life. By Acts of Anne and George I. the 
duties were made perpetual, and mortgaged for the 
public debt. In 1787 they were finally abolished, and 
other modes of obtaining revenue substituted, by 27 
Geo. III. ¢. 13. 


Poundage also signifies a fee paid to an officer of a court 
for his services, e.g., to a sheriff’s officer, who is entitled by 
28 Eliz. c. 4 to a poundage of a shilling in the pound [5°/,] 
on an execution up to £100, and sixpence in the pound 
[2}°/,] above that sum. 


TONQUA BEAN. The Tonqua, Tonka, or Tonquin 
bean, also called the coumara nut, is the seed of Dip- 
terix odorata, a Leguminous tree growing to a haat 
of 80 feet, native of tropical South America. The 
drupe-like pod contains a single seed possessed of a 
fine sweet *‘new-mown hay’’ odor, due to the pres- 
ence of a erystallizable principle called coumarin, to 
which also the dried stalks of Melilotus officinalis and 
the vernal grass Anthoxanthum odoratum owe their 
odor, Tonqua beans are used principally for scenting 
snuff and as an ingredient in perfume sachets and in 
perfumers’ ‘‘ bouquets.”’ 

TONQUIN. See Tona-K1na. 

TONSILLITIS. See Toroat Diseases. 

TONSURE. The reception of the tonsure, in the 
Roman Catholie Church, is the initial ceremony which 
marks admission to orders and to the rights and priv- 
ileges of clerical standing. It is administered by the 
bishop with an appropriate ritual. Candidates for the 
rite must have been confirmed, be adequately in- 


TONNAGE AND POUNDAGE—TONTINE. 


structed in the elements of the Christian faith, and be 
able to read and write. Those who have received it 
are bound (unless in exceptional circumstances) to re- 
new the mark, consisting of a bare circle on the crown 
of the head, at least once a month, otherwise they 
forfeit the privileges it carries. A very early origiu 
has sometimes been claimed fur the tonsure, but the 
earliest instance of an ecclesiastical precept on the 
subject occurs in can. 41 of the council of Toledo (633 
A.D.): ‘‘omnes clerici, detonso superius capite toto, 
inferius solam circuli coronam relinquant.’’? Can. 33 
of the Quinisext council (692) requires even singers 
and readers to be tonsured. Since the 8th century 
three tonsures have been more or Jess in use, known 
respectivély as the Roman, the Greek, and the Celtic. 
The first two are sometimes distinguished as the ton- 
sure of Peter and the tonsure of Paul ; in the latter 
the whole head was shaven, but when now practiced 
in the Hastern church this tonsure is held to be ade- 
uately shown when the hair is shorn close. In the 
eltic tonsure (tonsure of St. John, or, in contempt, 
tonsure of Simon Magus) all the hair in front ofa line 
drawn over the top of the head from ear to ear was 
shaven. 

TONTINE. This system of life insurance owes its 
name to Lorenzo Tonti, an Italian banker, born at 
Naples early in the 17th century, who settled in 
France about 1650. In 1653 he proposed to Cardinal 
Mazarin a new scheme he had devised for promoting 
a public loan. His plan was to the following: effect : 
A total of 1,025,000 livres [$197,825] was to be sub- 
scribed in ten portions of 102,500 livres each, by ten 
classes of subscribers, the first class consisting of per- 
sons under 7, the second of persons above 7 and under 
14, and so on to the tenth, which consisted of persons 
between 63 and 70. The whole annual fund of each 
class was to be regularly divided among the survivors 
of that class, and on the death of the last individual 
the capital was to fall to the state. This plan of opera- 
tions was authorized under the name of “tontine 
royale’’ by a royal edict, but this the parlement 
refused to register, and the idea remained in abeyance 
till 1689, when it was revived by Louis XIV., who 
established a tontine of 1,400,000 livres [$270,200] 
divided into fourteen classes of 100,000 livres each, 
the subscription being 300 livres ht Although 
the classes were not quite filled, this tontine was car- 
ried on till 1726, when the last beneficiary died,—a 
widow who at the time of her decease was deriving 
from this source an annual income of 73,500 livres 
[$14,185.50]. Several other Government tontines 
were afterwards set on foot; but in 1763 restrictions 
were introduced, and in,1770 all tontines at the time 
in existence were wound up. Private tontines contin- 
ued, however, to flourish in France for some years, 
ise ‘‘tontine Lafarge’’ having been opened as late as 
1791. 


The tontine principle has often been applied in Great 
Britain, chiefly to the purchase of estates or the erection of 
buildings for which the necessary funds could not be pro- 
cured by ordinary methods. The speculative element in 
the system has proved an attraction. The investor stakes 
his money on the chance of his own life or the life of his 
nominee enduring for a longer period than the other 
lives involved in the speculation, in which case he expects 
to wina large prize. The only thing which will serve to 
distinguish this from an ordinary lottery is the assumption 
that some may apply greater care or skill in the 


on 
of lives than others of the players. The tontine ne ple 
is nearly the converse of ordinary life assurance, where it 
is the man who dies early who obtains an advantage for his 
heirs at the expense of the long liver. But it has been 
occasionally introduced into life assurance in the distribu- 
tion of profits or surplus, and so far it tends to redress the 
inequalities of the original contract, the profits being as 

signed to the longest livers toa larger extent t 
common life assurance system. The tontine 
been brought into considerable prominence b 
can life offices (see INSURANCE, vol. xiii. p. 

is wanted to make the system fair is that « 
understand that in order to secure a dispro 
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TOOKE. 


of profits in the event of his surviving and keeping up his ential association, called ‘ 


policy he must make a corresponding sacrifice if he dies 
early or discontinues his insurance. 

TOOKE, Jonn Horne (1736-1812), an ardent 
politician and an erudite philologer, was the third 
son of John Horne, a poulterer in Newport Market, 
whose business the son, when a pupil at Kton with 
other boys of a more aristocratic position, in early 
lite happily veiled under the title of a ‘Turkey 
merchant.’’ He was born in Newport Street, Long 
Acre, Westminster, on 25th June, 1736. Some portion 
of his school days was passed, when he was about 
seven years old, in ‘‘an academy in Suho Square,”’ 
and when three years older he went to a school in a 
Kentish village. For a time (1744-46) he was at 
Westminster School, but the greater part of his edu- 
cation was got at Eton, and then under private tuition, 
first at Sevenoaks in Kent (1753) and then at Raven- 
stone in Northamptonshire. In 1755 he was entered 
at St. John’s College, Cambridge, and took his degree 
of B.A. in 1758, as last but one of the senior optimes, 
Beadon, his life-long friend, afterwards bishop of Bath 
and Wells, being among the wranglers in the same 
year. Strange to say, the object of all this care and 
expense found himself doomed to the drudgery of 
ushership at a boarding school at Blackheath, and the 
pleasures of his lot were not enhanced by his father’s 
strongly expressed desire that he should take orders 
in the Church of England. <A strange vacillation 
marked his career at this period, a vacillation proba- 
bly due to a constant struggle between his own ineli- 
nation and the wishes of his father. He was admitted 
to the diaconate of the church, and almost at the 
same time was entered at the Inner Temple. He 


studied for the bar for some time, mostly in the com- | 


pany of Dunning and Kenyon, and then was ordained 
as a priest of the national church by the bishop of Salis- 
bury. After this event his father obtained for him 
the next presentation to the small vicarage of New 
Brentford, to which Horne was duly admitted, and 
he retained its scanty profits until 1773. During a 
part of this time he was absent on a tour in France, 
acting as the bear-leader of a son of the miser Elwes. 
To his credit be it said that while he resided at Brent- 
ford he discharged with exemplary regularity all the 
duties of his profession, and that, reviving a practice 
of the previous century, he studied medicine for the 
benefit of his poorer parishioners. Under the excite- 
ment created by the actions of Wilkes and the blun- 
ders of his ministerial opponents, Horne plunged 
into politics with consuming zeal. The newspapers 
abounded with his productions, but his chief effort 
was a scathing pamphlet on Lords Bute and Mans- 
field, setting out the ‘‘petition of an Englishman.” 
In 1765 he again went abroad as tutor, and on this 
occasion he escorted to Italy the son of a Mr. Taylor, 
7 who lived near his Middlesex parish, a young man 
subject to fits of insanity. It was while passing 
through Paris on this tour that he made the personal 
acquaintance of Wilkes, and it was while at Montpel- 
lier, in Jannary, 1766, that a letter addressed by 
Horne to Wilkes laid ‘the seeds of that personal 
antipathy which afterwards grew so rapidly. In the 
summer of 1767 the travelled parson landed again on 
English soil, and, in spite of his latent distrust of the 
so-called ‘‘ patriot,”’ his exertions quickly obtained for 
Wilkes that seat fur the county of Middlesex which 
ensured his fortune. Horne was deeply concerned in 
all the proceedings of the corporation of London in 
support of the popular cause, and he advised, if he 
aid not actually draw up, the celebrated speech which 
Alderman Beckford addressed to his sovereign. As 
an incidental act in this struggle with the court and 
_ the majority of the House of Commons, Horne in- 
ieabded itself in a dispute with George Onslow, the 
member for Surrey, which culminated in a civil action, 
ulti y decided in Horne’s favor, and in the loss 
opponent of his seat in parliament. An influ- 
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‘the Society for Supporting 
the Bill of Rights,’ was founded, mainly through the 
exertions of Horne, in 1769, but the members were 
soon divided into two opposite camps of the thick and 
thin partisans of Wilkes and of those who refused 
to be labelled by the name of any combatant, and in 
1770 Horne and Wilkes broke out into open warfare, 

Into this controversy, carried on with that unflagging 
zeal which always springs from personal hatred, none 
will now care to enter; it benefited the fortunes of nei- 
ther of the combatants, and it damaged the success of 

the cause for which they had both labored energetically, 

In 1771 Horne obtained at Cambridge, though not with- 
out some opposition from members of both the political 
parties, his degree of M.A., and in the same year he 
embarked on a more laborious and costly undertaking, 

that of vindicating the right of printing an account 
of the debates in parliament, in which, after a pro- 
tracted struggle, between the ministerial majority and 
the civic authorities, the right was definitely established. 

The energies of the indefatigable parson knew no 
bounds. In the same year (1771) he crossed swords with 
Junius, and ended in disarming his masked antagonist. 

It is a curious corollary to this controversy that more 
than one speculator has identified him with Junius. 

Horne had now passed more than half the allotted span 

of life,‘and his only fixed income consisted of those 
scanty emoluments attached to a position which galled 
him daily. He resigned his benefice, and betook him- 
self to the study of the law and to his studies in 
philology. An accidental circumstance, however, 

occurred at this moment which largely affected his 
future. Ilis friend Mr. William Tooke had purchased 
a considerable estate south of the town of Croydon in 
Surrey, part of which seems to have consisted of 

Purley Lodge in Coulsdon. The possession of this 
property brought about frequent disputes with an 
adjoining landowner, and, after many actions in the 
law courts, the friends of Mr. Tooke’s opponent 
endeavored to obtain, by a bill forced through the 
Houses of Parliament, the privileges which the law 
had not assigned to him. Horne thereupon, by a bold 
libel on the Speaker, drew public attention to the case, 

and, although he himself was placed for a time in the 
custody of the sergeant-at-arms, the clauses which 
were injurious to the interests of Mr. Tooke were 
eliminated from the bill through the publicity which 
his conduct had given to the matter. Mr. Tooke’s 
gratitude knew no bounds; he declared his intention 
of making his friend the heir to his fortune, and, if 

the design was never carried into effect, Horne 
derived from the generous old man during his life-time 
large gifts of money. No sooner had this matter 
been happily settled than Horne found himself in- 
volved in a more serious trouble than any that had 
yet befallen him. For his conduct in signing the ad- 
vertisement soliciting subscriptions for the relief of 

the relatives of the Americans murdered by the king’s 
troops at Lexington and Concord, he was tried at the 
Guildhall in July, 1777, before Lord Mansfield, found 
guilty, and committed to the King’s Bench prison in 
St. George’s Fields, from which he only emerged after 
a year’s durance, and after a loss in fine and costs, 
amounting to £1200 [$5832]. Soon after his deliverance, 

as he had thrown off, as he thought, his clerical gown, 
he applied to_be called to the bar, but his application 
was negatived on the ground that his orders in the 
church were indelible. To return to the church was 
now impossible ; and Horne tried his fortune, but 
without success, In farming some land in Huntingdon- 
shire. Two tracts which were penned by him, one 
before and the other after his failure in practical life, 
exercised great influence in the country, one of them, 
criticising the measures of Lord North’s ministry, 
passed through numerous editions; the other set out 
a scheme of reform which he afterwards withdrew in 
favor of that advocated by Pitt. On his return from 
his voluntary banishment in Huntingdonshire, he be- 
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came once more a frequent guest at Mr. Tooke’s house 
of Purley, and in 1782 assumed the name of Horne 
‘Tooke, which is now invariably assigned to him. In 
1786 Horne Tooke conferred perpetual fame upon his 
benefactor’s country house by adopting as a second 
title of his elaborate philvlogical treatise of "E7ea 
IIrepéevra, the more popular though misleading title 
of The Diversions of Piplen: The treatise at once 


attracted attention in England and the Continent, was | 


universally read by the vulgar as well as the learned, 
and, while its conclusions, if not always carrying con- 
viction to the erudite, were deemed by them worthy 
of consideration as proceeding froma mind of exten- 
sive learning and singular acuteness, the fame given 
to Purley by the choice of the title gratified its owner. 
The first part was published in 1786, the second in 
1805. The best edition is that which was published 
in 1829, under the editorship of Richard Taylor, with 
the additions written in the author’s interleaved copy. 

Between 1782 and 1790 Tooke gave his support to 
Pitt, and in the election for Westminster, a constit- 
uency in which Fox was vitally interested, he threw 
all his energies into the ministerial cause. With Fox 
he was never on terms of friendship, and Samuel 
Rogers, in his Zible Tulle, asserts that their antipathy 
was so pronounced that at a dinner party given by a 

rominent Whig not the slightest notice was taken by 
‘ox of the presence of Horne Tooke. It wasafter the 
election of Westminster in 1788 that Tooke depicted 
the two rival statesmen in his celebrated pamphlet of 
Two Pair of Portraits. At the general election of 
1790 he came forward asa candidate for that distin- 
guished constituency in opposition to Fox and Lord 
Hood, but was defeated; and, though he again 
sought the suffrages of its voters in 1796, and his 
speeches at the hustings were never exceeded in 
ability, he was again at the bottom of the poll. Mean- 
time the excesses of the French republicans had un- 
hinged the minds of all sections of society in England, 
and the actions of the Tory ministry faithfully repre- 
sented the feelings of the country. orne Tooke was 
arrested early on the morning of 16th May, 1794, and 
conveyed to the Tower. His trial for high treason 
lasted for six days (October 17-23) and ended in his 
acquittal, the jury only requiring the short space of 
eight minutes to settle their verdict. The evidence 
which the crown could adduce in support of the 
charge proved to be of the slightest description, 
and the demeanor of the accused throughout the 
sroceedings furnished abundant proofs of the reso- 
fation of his mind and the force of his abilities. 
Ilis public life after this event was only distin- 

uished by one act of importance. Throngh the 
influence of Lord Camelford, the tighting peer, he 
was returned to parliament in 1801 fur the pocket 
borough of Old Sarum. No sooner was he returned 
to the House of Commons than Lord Temple en- 
deavored to secure his exclusion on the ground that he 
had taken orders in the church, and one of Gillray’s 
caricatures delineates the two politicians, Temple and 
Camelford, playing at battledore and shuttlecock, with 
Horne Tooke as the shuttlecock. The ministry of 
Addington would not support this suggestion, but a 
bill was at once introduced by them and earried into 
Jaw, which rendered all persons in holy orders ineligi- 
ble to sit in the House of Commons. The parliamen- 
tary life of the member for Old Sarum was preserved 
through one parliament, but at its expiration he was 
excluded for ever. 

The last years of Tooke’s life were spent in retire- 
ment in a house on the west side of Wimbledon Com- 
mon, and there he was visited by the leading members 
of the party of progress. The traditions of his Sun- 
day parties have lasted unimpaired to this day, and 
the most pleasant pages penned by his biographer 
describe the politicians and the men of letters who 
gathered round his hospitable board. His conversa- 
tional powers rivalled those of Dr. Johnson; and, if 


TOPAZ. 


|more of his sayings have not been chronicled for the 
benefit of posterity, the defect is due to the absence of 
}a Boswell. Through the liberality of his friends, his 
| last days were freed from the pressure of poverty, and 
/he was enabled to place his illegitimate son in a posi- 
tion which soon brought him wealth, and to leave a 


‘competency to his two illegitimate daughters. Illness 


seized him early in 1810, and for the next two years 
his sufferings were acute. He died in his house at 
Wimbledon on 18th March, 1812, and his body was 
buried with that of his mother at Ealing, the tomb 
which he had prepared in the garden attached to his 
house at Wimbledon being found unsuitable for the 
interment. An altar-tomb still stands to his memory 
in Kaling churchyard. A catalogue of his library was 
printed in 1813. 

The Life of Horne Tooke, by Alexander Stephens, is writ- 
ten in an unattractive style, aud was the work of an ad- 
mirer ouly admitted to his acquaintance at the close of his 
days. Its main facts are reproduced with more brightness 
in an essay by Mr. J. E. Thorold Rogers in the second 
series of his Historical Gleanings. Many of Horne Tooke’s 
Wittiest savings are preserved in the Table Talk of Samuel 
Rogers and §, T. Coleridge. (Ww. P. C.) 


TOPAZ. It appears that the stone described by 
ancient writers under the name of rordfco¢, in allusion 
to its occurrence on the island of Topaziun in the Red 
Sea, was the mineral which we now know as the 
chrysolite or PERtbovE (q.v.). The topaz of modern 
mineralogists was unknown to the ancients. ‘Topaz 
occurs either crystallized, in association with granitic 
rocks, or in the form of rolled pebbles in the beds of 


streams. The crystals are orthorhombie prisms, with 
a perfect cleavage parallel to the base, or transverse 
to the long axis of the prism. ‘This cleavage is recog- 
nized by the lapidary as the ‘‘grain’’ of the stone. 
It is notable that crystals of topaz are commonly 
hemimorphic; in other words, the prisms are ter- 
minated by dissimilar faces. This hemimorphism is 
associated with the property of pyroeleetricity (see 
MINERALOGY, vol. xvi. p. 391). The chemical com- 
position of the topaz has given rise to much diseus- 
sion, but the mineral is now generally regarded as a 
silicate of aluminium associated with the fluorides of 
aluminium and_ silicon. When strongly heated it 
suffers considerable loss of weight. Brewster, exam- 
ining the topaz microscopically, detected numerous 
fluid cavities, whence he concluded that it had been 
furmed in the wet way. Two of the fluids obtained 
from these cavities have received the names of brewster- 
linite and eryptolinite. Some of the finest topazes are 
almost colorless, and may be occasionally mistaken for 
diamonds. ‘The topaz, however, is inferior in hard- 
ness; it lacks ‘‘fire;’’ and it becomes electric when 
heated—a property not possessed by the diamond. 
Colorless topazes are known to French jewellers as 
gouttes d’ eau, and in Brazil as pingas d’ agoa—names 
which refer to the limpidity of the stone—while in 
England they pass in trade under the curious name of 
minas novas. The beauty of the stone is best de- 
veloped when in the form of a brilliant. The topaz is 
cut. on a leaden wheel by means of emery, and is 
polished with tripoli. Colored topazes are usually 
either yellow or blue. The pleochroism of the stone 
is very marked: thus the color of the sherry-yellow 
crystals from Brazil is resolved by the dichroiscope 
into brownish-yellow and rose-pink. The color is un- 


stable, the yellow topaz especially, being liable to 
suffer bleaching by exposure to sunlight. Hence the > 
fine series of crystals of Siberian topaz from the 
Kochscharow collection, now in the British Museum, 
is carefully protected from light by means of opaque 
asteboard caps. In 1750 a Parisian jeweller named 
Damells discovered that the yellow topaz of Brazil, 
when exposed to a moderate heat, assumed a rose- 
pink color. It is generally believed that all the pin 
topaz occurring in jewellery owes its tint to 
treatment. Formerly it was the practice to 
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stone in a sand-bath, but the change of color is now | 
generally effected by wrapping the stone in German 

tinder, which is then ignited. This ‘‘ burnt topaz’? is | 
sometimes known to jewellers as ‘‘ Brazilian ruby.’’ 
In like manner the blue topaz occasionally passes | 
under the name of ‘ Brazilian sapphire,’’ and the 
pale green as ‘“‘aquamarine’’—a name which is 
strictly applicable only tu the sea-green beryl. The. 
largest known cut topaz is a fine brilliant, weighing 
368 carats, and termed the *‘ Maxwell Stuart topaz.” 


The topaz is occasionally found in Britain, but usually 
in small crystals unfit for jewellery. It occurs in granite 
at St. Michael’s Mount in Cornwall, in Lundy Island, and 
in Arran, but the finest British specimens are obtained 
from the Highlands of Scotland. Ben-a-bourd, one of the 
Cairngorm group, yields good blue crystals. Topaz occurs | 
in colorless and blue crystals in the granite of the Mourne 
Mountains in Ireland; and microscopic crystals are not 
uncommon in certain other granites. The famous topaz- 
rock of the Schneckenstein, in Saxony, yields pale yellow 
crystals of great beauty as mineralogical specimens, but not | 
suited for cutting. The yellow Saxon topaz does not seem 
to change color on exposure to heat. Some of the finest 
topaz comes from near Odon Tchelon, in Siberia; while the 
well-known deep-yellow crystals of Brazil occur near Villa 
Rica (Ouro Preto). Fine topaz, pale blue and colorless, is 
found, as rolled crystals, in Tasmania and on Flinders) 
Island in Bass’s Strait. It also occurs in the tin-drifts of 
New South Wales; and beautifully-formed limpid crystals, 
of smal] size, accompany streaim-tin at Durango, in Mexico. 
Fine topaz fit for jewellery has recently been worked at | 
the Platte Mountain, near Pike’s Peak, Colorado. One 
stone, weighing 125 carats, has been described as being | 
“as fine a gem as America has produced of any kind” 
(Kunz, 1885). Topaz also occurs in cavities in rhyolite at | 
Nathrop and Chalk Mountain, Colorado, and in trachyte 
near Sevier Lake, Utah. It is likewise found in Arizona, 
in New Mexico, and at Stoneham, Muine. 

Oriental topaz is the name sometimes given to yellow 
corundum, a mineral which is readily distinguished from 
ordinary topaz by its superior hardness and density. The 
yellow and smoky varieties of quartz, or cairngorm, are 
often known in trade as Scotch topaz, but these are inferior 
to true topaz in hardness and in density. The chief differ- 
ences between the three may be thus expressed: 


Scotch Topaz.| True Topaz. |Oriental Topaz. 
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TOPEKA, acity of the United States, the county 
seat of Shawnee county, and the capital of the State 
of Kansas, is situated (39° 3’ N. lat. and 95° 397 
W. long.) for the most part upon the south bank of 
the Kansas or Kaw river, upon a level prairie bench 
considerably elevated above the river. A small por- 
tion, known locally as North Topeka, lies upon the 
north side of the river. Besides the State capitol, 
which is an imposing building in the midst of an 
extensive park, the city contains the State insane 
asylum and the reform school. The Atchison, Topeka, 
and Santa Fé Railroad Company has its offices and 
workshops here, and the city is also intersected by a 
branch of the Union Pacific line. In 1860 Topeka 
had only 759 inhabitants; in 1870 the number had 
risen to 5790. In 1880 the population was 15,452 
(8140 males and 7312 females); and in 1886 the num- 
ber is returned at 25,005, making Topeka the second 
largest city in the State. The assessed valuation in 
1886 was $6,547,079 and the debt of the corporation 
only $422. 900. 

TORCELLO, a small island 6 miles northeast of 
Venice, now almost deserted, but once a place of 
much importance. Torcello was one of the parent 
i from which Venice was colonized, and pos- 
—* cathedral church long before St. Mark’s was 

In the 11th century Toreello had already | 
rapidly to decline. The existing cathedral of 
aria is a building of the highest ecclesiological | 


e, unique in Europe as a perfect example of | 
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the arrangement of the chvir in the 6th or 7th cen- 
tury, when the original cathedral was built, and, 
though most of the upper structure was rebuilt by 


Bishop Orseolo! about 1008, the plan of the church 


and the fittings of the choir still exist as they were 
originally designed. The church consists of a nave, 
with ten bays of arches on marble monoliths, and 
three aisles each terminated by an apse. Round 
the walls of the central apse are six tiers of seats for 
the officiating clergy, and in the centre, raised 
above the others, a marble throne for the bishop, 
approached by a flight of steps (sce vol. iii. p. 361, 
‘ig. 16). The high altar stood in front of the steps, 
and the celebrant stood with his back to the apse, 
looking over the altar towards the congregation. An 
exactly similar arrangement still exists in many of 
the early Coptic churches of Old Cairo: the church 
of Abu Sergeh is aspecially perfect example.2) When 
the church was reconstructed in 1008, Bishop Orseolo 
did not interfere with the older and then obsolete 
arrangements of the choir, but added a later choir, 
formed by marble screens, projecting three bays into 
the nave, with seats along three sides of the enclosure, 
—an arrangement like that which still exists in the 
church of S. Clemente in Rome (see Roms, vol. xx. 
p. 855). The present choir-stalls date from the 15th 
century. A fine marble ambo was at the same time 
placed outside the cancelli, and the position of the 
celebrant at the high altar was reversed. The vaults 
of the three apses are covered with fine glass mosaics, 
added probably in the 12th century: in the centre is a 
large figure of the Virgin, with the twelve apostles 


| below ; other mosaics cover the vaults of the aisle- 


apses and the whole entrance wall. The latter, much 
restored, has scenes of the Crucifixion, the Doom, and 
Heaven and Hell. The sculpture of the nave capitals 
and on the marble ecancelli is very graceful work of 
Byzantine style, closely resembling similar panels at 
Ravenna. One remarkable peculiarity of this church 
is the marble shutter which closes each window on the 
right wall; these have pivots which revolve in pro- 
jecting corbels—a very early method of closing win- 
Cee of which very few examples still exist. Even 
when the shutters were closed some dim light passed 
through the semitranslucent marble slabs.* An octag- 
onal baptistery, also built by Bishop Orseolo, stood 
outside the main entrance to the church, but has been 
rebuilt on asmaller scale. The crypt under the central 
apse of the cathedral is probably part of the original 
church, unaltered by any later changes. The small 
church of S. Fosea, which is connected with the eathe- 
dral by a loggia, is also a building of exceptional in- 
terest, dating from the 10th century. It is purely 
Oriental in plan, and much resembles that of St. 
Mark’s at Venice and 8. Vitale at Ravenna, on a small 
seale. It has a cruciform nave, with a large dome 
supported on eight columns, and a projecting choir with 
three apses. Externally it is surrounded by a loggia, 
supported on marble columns with rich Byzantine 
capitals. S. Fosea was partially rebuilt in the 12th 
century, and has since been much modernized, but its 
original very interesting plan still remains but little 
changed. 

TORGAU, a fortified town in the Prussian province 
of Saxony, is situated on the left bank of the Elbe, 
30 miles northeast of Leipsic and 26 miles southeast 
of Wittenberg. Its most conspicuons building is the 
Schloss Hartenfels, on an island in the Elbe, begun in 
1481 and completed in 1544 by the elector John Fred- 
erick the Magnanimous. This castle is one of the larg- 


1 Son of the Venetian doge Pietro Orseolo I. 

2 See Middleton in Archwologia, vol. xiviii. p. 898. 

3 Similar marble slabs, not made to move, still exist in the apse 
windows of S Miniato, near Florence, and once existed in the 
basilica of S. Lorenzo fuori le Mura, Rome. 

4 The cathedral of Parenzo, in Istria, a work of the 6th century, 
much resembles the cathedral of Torcello (see vol. fii. P 317, ris 
17), Similar plans are also to be seen in many of the early 
ehurehes of Syria (see De Vogiié, Svrie Centrale, Paris, 1865) as 
well as in the Coptic churches of Egypt. 
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est Renaissance buildings in Germany, and contains a 
chapel consecrated by Luther in 1544. The town-house 
is a quaint building of the middle of the 16th century, 
and there are several other large and fine buildings, 
chiefly modern. he parish church contains the tomb 
of Catherine von Bora, Luther’s wife. 


have declined in modern times; but the town has 
manufactures of gloves and miscellaneous articles, and 
carries on trade in grain, ete., on the Elbe and by rail. 
The fortifications, begun in 1807 at Napoleon’s com- 
mand, are largely surrounded with water; they in- 
clude a téte-de-pont at the end of the bridge across 
the Elbe. In 1885 the population was 10,988 (in 1783 
4000), a large proportion of them soldiers. 

Torgau is said to have existed as the capital of a distinct 
principality in the time of the emperor Henry I., but by 
1305 it was in the possession of the margrave of Meissen. 
It was a frequeut residence of the electors of Saxony. In 
Reformation times Torgau appears as the spot where John 
of Saxony and Philip of Hesse formed their league against 
the Roman Catholic imperial estates; andthe Torgau Arti- 
cles, drawn up here by Luther in 1530, were the basis of the 
Augsburg Confession. The Thirty Years’ War inflicted 
great suffering on the town. In 1760 Frederick the Great 


defeated the Austrians in the neighborhood of Torgau. The | 


town capitulated to Tauentzien on January 10, 1814, after 
asiege of three months. 


TORONTO, the capital of the province of Ontario 
and the second largest city in the Dominion of Canada, 
is situated on a large and finely sheltered bay on the 
north shore of Lake Ontario, between the rivers Don 
and Humber. The magnetical and meteorological 
_ observatory, in the university grounds, stands at a 


Plan of Toronto. 
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height of 108 feet above the lake, and approximately 
342 feet above the level of the sea, in lat. 43° 397 35”7 
N., long. 79° 23” 39’ W. ‘Toronto is 39 miles north- 


east of Hamilton, at the head of Lake Ontario, and|T 


310 miles west-southwest of Montreal. The bay is 
formed by a peninsula or island about 6 miles long, 
enclosing a fine basin of 3.44 square miles, with a nar- 
row entrance at the west end. This forms a safe and 
commodious harbor. The city stands on a thick deposit 
of boulder clay, overlying shaly sandstones of the Cin- 
cinnati or Hudson River group, practically equivalent 
in position to the Caradoe horizon of British geology. 
These thin-bedded sandstones crop out on the lake 
shore, and have been quarried for flagging and build- 


The once | 
flourishing weaving and brewing industries of Torgau | 
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ing cnarvens at the mouth of the Humber. In the 
northern part of the city the boulder clay is overlaid 
by stratified clays of the Post-Glacial age, largely used 
in the manufacture of bricks, of which many of the 
houses are built.. The site slopes gradually from the 
margin of the bay fur a distance of 3 miles to a ter- 
race or ancient lake margin immediately outside the 
northern limits of the city, which oceupies an area of 
12.83 square miles, or of 17.99 square miles including 
the harbor and island. The streets cross each other at 
right angles. Yonge Street, the main thoroughfare 
running north and south, was constructed as a great 
military road in 1796, and extends under the same 
name, fur upward of 30 miles, to Lake Simeoe. It 
constitutes the dividing line of the city, the streets 
being reckoned east or west according to their relation 
to it. ‘ 

The city is the seat of the provincial Government, 
with the official residence of = lieutenant-governor, 
the parliament buildings and Government offices, the 
courts of law, and the educational departmental build- 
ings for Ontario. The provincial legislature occupies 
the old parliament buildings erected in 1849, when 
Toronto was the capital of Upper Canada; but they 
have long been recognized as adequate for the pur- 
pose. Plans have accordingly been prepared, and the 
new buildings are now in process of erection. The site 
is in the centre of the Queen’s Park, a finely wooded 
park of upwards of 30 acres, originally laid out for 
the provincial university, and on which the old build- 
ings of King’s College stood. The new university 
building occupies a fine site immediately to the west. 
It is an imposing structure, of great architectural 
beauty, in the Norman style, with a massive 
central tower. ‘The buildings of the provin- 
cial school of practical science, and of the 
magnetical observatory, are also erected in the 
university grounds. The observatory is one 
of the meteorological stations established by 
the British Government, on the recommenda- 
tion of the Royal Society, in 1840. It is now 
maintained by the Dominion Government. 

The university, University College, and the 
school of practical science embrace in their 
conjoint teaching a comprehensive system of 
training in arts and science ; and in them up- 
wards of 500 students receive their training in 
arts, in the natural and applied sciences, and 
inengineering. ‘There is also a medical faculty, 
reorganized under a recent Act, in conjunction 
with the department of science in the univer- 
sity. The university and college constitute 
unitedly the state institution maintained by 
publie funds, and strictly secular. But it is 
surrounded with the theological and training 
colleges of different denominations in affilia- 
tion with it, the students of which pursue their 
undergraduate course in the university for a 
degree in arts. The affiliated colleges, some 
of which give degrees in divinity, include 
Knox College (Presbyterian), Wycliffe College 
(Church of England), St. Michael’s College 
(Roman Catholic), Macmaster Hall (Baptist), 

Besides the 


and Victoria College (Methodist). 
rovincial university and its affiliated colleges, Trinity 
ollege (Church of England) gives instruction in di- 
vinity and arts, and confers degrees in all the faaultic 
oronto and Trinity medical schools oceupy conven- 
ient buildings in the immediate vicinity of tbs general 
hospital, the Burnside lying in hospital, and the 
cer eye and ear infirmary. The students in medicine 
number nearly 500, including a small n of lady 
students, for whom special instruction is pr 
Upper Canada College, founded in 1829, isa pr 
institution analogous to one of the great EK 
lic schools. It has about 300 students. 
ate Institute occupies a fine building i d 
the west of the horticultural gardens. — I List! 


TORPEDO. 
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school, forming an important feature in the provincial | into the Muskoka and Nippitsing districts, bringing an ex- 


system of education, and is maintained, along with 
the free public schools, from local taxes. Its students 
number 443, of whom 182 are females. 

Osgoode Hall, the seat of the superior courts of 
law and equity, is an ornate Italian building, extended 
at various dates. The provincial asylum for the insane 
affords accommodation for upwards of 700 patients ; 
it is surrounded with recreation grounds extending to 
50 acres. 

The city charities are numerous and well organized. 
The churches include some large and handsome build- 
ings. Among the moreimportant public buildings are 
those of the educational department, including a mu- 
seum and gallery of art, normal and model schools ; the 
custom-house, a fine Renaissance building, with exten- 
sive warehouses attached; and the post-office, also of 
tasteful architectural design. The free city library oecu- 
pies a commodious building in Church Street, in addi- 
tion to branch libraries in different parts of the city. It 
contains upwards of 47,000 vols. There are 35 city 

ublic schools, occupying large and commodious build- 
ings, with 262 teachers and 20,213 children. The 
separate (Roman Catholic) schools number 13, with 60 
teachers and 3792 children. 

Toronto is the seat of many flourishing industries, 
including foundries, tanneries, furniture, stove, shoe, 
and other manufactories, flour-mills, breweries, ete. 
The site of the city is favorable to commerce. It is 
the centre of a rich agricultural district; and its har- 
bor is of easy access to the largest vessels that navi- 
gate the lakes. It lies directly opposite the mouth of 
the Niagara river, distant 40 miles; and throughout 
the season of navigation well-appointed steamers 
maintain communication with the principal routes of 
travel in the United States and Canada. By means 
of the Grand Trunk, the Great Western, the Northern, 
the Canada Pacific, and other railways, it forms an im- 
portant commercial centre for distribution ; and it is 
the seat of the head offices of most of the banks and 
of the chief wholesale trade of western Canada. The 
direct route from the lower lakes to Lake Superior and 
the great Northwest is by the Northern Railroad to 

eorgian Bay, where lines of steamers maintain con- 
stant communication from Collingwood and Owen 
Sound to Prince Arthur’s Landing and the railways to 
Manitoba and the Northwest. 

In 1861 the population numbered 44,821 ; in 1871 
it had joptinealt +> 56,092; in 1881 to 86,415; and in 
1887 it is believed to amount to 140,000. The actual 
number on the assessment rolls is 111,800. The esti- 
mated value of real estate in Toronto is $105,090,000. 
The assessed value in 1886 was $83,556,811. The 
annual revenue of the city is estimated for 1887 at 
$1,812,941. The amount of custonis duties for the 
fiscal year ending 30th June, 1887, was $4,273,038. 
The value of exports to the same date was $3,192,157, 
and of imports $21,020,528. The city returns three 
members to the Canadian House of Commons, and 
three to the provincial legislature of Ontario. 


In the despatches of Canadian officials of Louis XIV. in 
the 17th century Toronto means the country of the Hu- 
rons, a region lying between Lake Simcoe and Lake Huron, 
about 40 miles north. The river Humber, which enters 
Lake Ontario immediately to the west of the Bay of To- 
ronto, though navigable only for a short distance even by 
canoes, formed with its portages a line of communication 
between Lake Ontario and the Huron country. Hence the 
station near the mouth of the river became the com- 


mon landing-place for trading and hunting parties bound 
for the region known of old as Toronto, and so received its 
name. A French trading post, built there in 1749, and 

; originally named Fort Rouillé, after the French colonial 
minister Antoine Lonis Rouillé, comte de Jouy, was famil- 
jarly known as Fort Toronto. The Northern Railway, the 
first one constructed in Upper Canada, followed the route 

_ of the old Indian trail, and established a direct line of com- 

; ‘on, by means of steamers from Collingwood, with 
ser Michigan, and Superior. The railway passes 

al 


agricultural country, and is now extended 


tensive lumbering region into direct communication with 


| Toronto. 


The site for the town was surveyed in 1793 by Surveyor- 
General Bouchette, under the instruction of the lieutenant- 
governor, General Simcoe; and in his narrative of the 
original survey Bouchette describes the untamed aspect of 
the scene, with the group of wigwams of a little band of 
Mississaga Indians who constituted the sole occupants of 
the land; while the waters of the bay and the neighboring 
marshes were the haunts of inuumerable coveys of wild- 
fowl]. The first parliament of Upper Canada held its second 
session in May, 1793, at the town of Newark, at the mouth 
of the Niagara river; but in the following August the seat 
of government was transferred to Toronto, to which 
General Simcoe gave the name of York, in honor of the 
duke of York, the second son of George III. Under its 
new name the embryo metropolis slowly progressed as 
the surrounding country was cleared and settled. The 
entrance to the harbor was guarded by two block houses; 
provision was made for barracks and garrison stores; 
buildings were erected for the legislature; and there the 
members of parliament, summoned by royal preclamation 
to “meet us in our provincial parliament in our town of 
York,” assembled on the 1st of June, 1797. Sixteen years 
later the population numbered only 456. The town was 
twice sacked in the war of 1812. General Dearborn cap- 
tured it at the head of a force of upwards of 2000 drawn 
from the neighboring States. On their advance to the out- 
works of the garrison, the magazine of the fort exploded, 
whether by accident or design, killing many of the inva- 
ders. The halls of legislature and other buildings were 
burnt, and the town pillaged. On the restoration of peace 
the work of creating a capital for Upper Canada had well 
nigh to begin anew, But the city advanced with the general 
progress of the country. Trade centred in the little eapi- 
tal; the population increased ;-and needful manufactures 
were established. The organization of Upper Canada Col- 
lege in 1830, with a staff of teachers nearly all graduates 
of Cambridge, gave a great impetus to the city and prov- 
ince. In 1834 the population of York numbered fully 
10,000; and an Act of the provincial legislature conferred 
on it a charter of incorporation, giving it for the first time 
an efficient system of municipal government, with a mayor, 
aldermen, and councilmen, entrusted with the administra- 
tion of its affairs. Under this charter it was constituted a 
city, with the name of Toronto. (D. W.) 


TORPEDO. Torpedoes may be briefly described 
as charges of some explosive agent, inclosed in water- 
tight cases, and moored or propelled under water at 
such depths that by their explosion they may sink or 
seriously damage a vessel in their vicinity. The use 
of torpedoes in naval warfare was proposed and even 
attempted in the end of the last and beginning of the 
present century, but no successful application of them 
was made until the American Civi War of 1861-64. 
The word ‘‘submarine mine”’ is generally substituted 
for ‘‘ torpedo”? when speaking of defensive or sta- 
tionary mines, the latter term being reserved for loco- 
motive torpedoes, or others used in offensive operations. 

1. Submarine Mines.—Submarine mines are divided 
into three classes: (1) observation mines, fired by an 
electric current when the enemy is observed to be 
within the destructive area of the mine; (2) electro- 
contact mines, which, when struck, fire by automati- 
cally completing the electric circuit from the battery 
ashore; (3) mechanical mines, which, when struck, 
fire through the action of some contrivance within 
themselves, and are not connected with the shore. 
Mines of the first class are used in places where a 
channel has to be kept clear for screw steamers to pass, 
the second class in those parts of the channel where 
there is little traffic, and the third class in channels 
which it is intended to bar equally against friend or foe. 

Electrical mines have the advantage over mechanical 
that by the removal of the firing battery the passage 
of a ship is rendered perfectly safe, and that the con- 
dition of the mine ean be ascertained by electrical tests, 
but the electric cables are liable to damage, and add 
greatly to the expense of the defence. 

Gun-cotton and dynamite are the explosives gen- 
erally used in mines, the charges varying from 30 fb 
to 500 tb, according to the description of mine. In 
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all mines the eharge is exploded by means of a de- | 
tonator containing fulminate of mercury. In mines 
loaded with gun-cotton the detonator is inserted in | 
a priming charge of dry gun-cotton, this priming | 
charge being in a metal case, closely surrounded by 
the wet gun-cotton comprising the remainder of the 
charge. Where dynamite is employed the priming 
charge is not necessary. Experiments made to de- 
termine the horizontal distance at which an ironclad 
will be vitally injured by different’ charges have 
yielded the fullowing general results : 


Charge. Submergence. Distance. 
RT TTA vnnsen xed anes iasnacn 10 to 15 ft. 4 ft. | 
250 t ground mine... 30 ft. 10 ft. 
500 tb ground mine 60 ft. 15 ft. 


The explosion of 500 tb of gun-cotton at a hori- 
zontal distance of 30 feet would seriously injure a 
vessel, and 30 tb in contact with the bottom below 
the armor would probably blow a hole through the 
outer and inner skin. The depths given above are 
approximately the best depths to get the fullest effect 
out of the charges mentioned. When the water is so 
deep that if the mine were placed on the bottom it 
ae not exert its full destructive effect on the bot- 
tom of a ship, it is given enough buoyancy to allow 
it to float above its moorings,—a mine on the bottom 
being termed a ‘‘ ground mine,”’ and a mine floating 
above its moorings a ‘‘ buoyant mine.” 

If mines are placed too close together the explosion 
of one will damage those near it, the interval‘which 
must be left between them being—for a 100 tb mine, 
100 feet ; for a 250 th mine, 250 feet; and for a 500 


tb mine, 300 feet. There is therefore always a possi- 
bility of a ship passing through a single line of mines 
without coming within the destructive area of any. 
Mines are therefore generally arranged in two or more 
lines, the mines of one line covering the spaces left be- 
tween the mines of the next, or several mines may be laid 
close together, and the whole exploded simultaneously. 

The electric cireuit of all electrical mines is very 
similar. A voltaic battery ashore has one pole put 
permanently to earth and the other pole joined to the 
electric cable leading to the mine. ‘This cable passes 
into the mine case through a water-tight joint, and is 
connected up to one pole of the electric detonator, the 
other pole of the detonator being connected to the 
mouth-piece of the mine and consequently to earth. 
To prevent the mine being fired until the proper 
moment. has arrived, this circuit must be broken some- 
where, and means provided for completing it when the 
mine is to be fired. In the case of observation mines 
this is done by inserting a firing key in the electric 
cable near the battery, and in electro-contact mines by 
a circuit closer in the mine. 


The right moment to fire an observation mine is deter- 
mined by two observers ashore, who have each 

Observation adjusted two sights in line with the mine, as it 
mines. was lowered into position,—the stations for 
these observers being chosen so that their lines 

of sight may be as nearly as possible at right angles to each 


other. The electric cable from the mine is led past both 
observers and connected to a firing battery, one pole of 
which is put permanently to earth. A firing key inserted 
in the circuit at the station of each observer renders the 
simultaneous pressure of both keys necessary to explode 
the mine. If each observer depresses his firing key as the 
centre of the enemy crosses his own line of sight, both keys 
can only be pressed simultaneously if the enemy arrives at 
the intersection of the two lines of sight, and consequently 
over the mine. When many mines are placed in one chan- 
nel, it is usual to moor them in three lines, thé prolongation 
of each line converging to an observing station, where the 
direction of each line is marked by sights. The electric 
‘cables from all the mines come to another observing station, 
and are there connected to separate firing keys, each of 
which has one pole joined up to a firing battery. The ob- 
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marking the direction of each mine in all the lines. The 
former station is termed the “converging ” and the latter 
the “ firing” station. The observer at the converging sta- 


| tion telegraphs to the firing station the instant at which 


the centre of the enemy is on one of the lines of mines, the 
observer at the firing station determining by means of his 
sights which individual mine the enemy is oyer, and he 
can fire it by pressing the corresponding key. 

Instead of separate sights for cach mine, observing ares 
may be used. These instruments are furnished with a 
telescope, which can be constantly directed on the enemy, 
a bar attachment automatically closing the cireuit when 
the direction of the enemy corresponds to a mine. The 
camera obscura has also been used for determining the posi- 
tion of an enemy in the mine field. 

Electro-contact mines are buoyant mines moored about 
10 feet below the surface, and are in connection 


with an electric battery ashore. They are Electro- 
arranged to explode on being struck by a pass- contact 
ing ship, by means of an apparatus contained mines. 


in the mine itself, called a circuit closer, Many 
different kinds of circuit closers are in use, but they all 
depend upon there being a break in the electric circuit 
while the circuit closer is at rest, the circuit closer com- 
pleting the circuit when the mine receives a blow. That 
most commonly used (Fig. 1) consists of a steel spindle a 
carrying a weight 6 on its upperend. This steel spindle 
carries an insulated brass ripg ¢, to which the wire from 
the detonator d is attached, the other pole of the detonator 
being connected to the cable e leading to the electric bat- 
tery. On the mine being struck the inertia of the weight 
causes the steel rod to vibrate sufficiently to bring the in- 
sulated ring in contact with brass springs in connection 
with the earth, thus completing the circuit of the electric 
battery through the detonators. Another form of circuit 
closer is a tube of mercury, which by splashing up when 
the mine is struck completes the electric cireuit between 
two previously insulated points. 

“ss A single main cable from the battery 


may have several electro-contact mines 


be cESSSEEREY wttached to it; the expense of leading a 
ome BI iff, separate wire from each mine to the 
LW, ¥/ battery is therefore avoided. If one 
an {| mine was fired the broken end of its 
rp, x branch wire from the main cable would 
hi TS be left in the water, and on another 
mine being struck it would only receive a 


portion of the current, as the battery 
would be connected to earth through the 
broken branch, Each branch wire must 
therefore have a disconnector in cir- 
cuit, clear of the explosion.. The disconnector consists of 
a platinum wire fuse contained in a strong iron ease, and 
the same current which fires the detonator in the mine 
fuses the platinum wire bridge of the disconneetor, and the 
circnit to the broken branch remains insulated. 

Mechanical mines, of which there are many different 
patterns contain the means of ignition within 
themselves, and are unconnected with any pemmanice! 
apparatus ashore. They may be ignited by 
percussion, friction, chemical action, and el i . 

A simple form of mechanical mine has a heavy top. whieh, 
on being pushed off by a passing ship, either pulls outa pin 
and releases a plunger, which is then forced by a powerful 
spring into a detonator, or a friction tube is fired when the 
weight falls on a line attached to it. Another form, known 
as Abel’s mechanical exploder, consists of a glass tube con- 
taining sulphuric acid, and surrounded by chlorate of pot- 
ash and sugar. The whole is contained in an india-rubber 
tube, which projects from the top of the mine, the lower end 
being in communication with the charge. When struck, the 
india-rubber bends, and, the glass tube breaking, the sul- 
phurie acid mixes with the chlorate of potash and sugar 
and inflames the charge. : 

Electro-mechanical mines can be made by pinctee a vol- 

taic battery inside the = _ 
mine itself and joining 
it up toa fuse and cir- 
cuit closer, the circuit 
closer completing the cirenit when 
the mine is struck. Another form 
of electro-mechanical mine (Fig. 2) 
has several projecting horns (a, a, a) 
5. of lead tubing. Inside rn is 
a glass tube containing 


nical 


of the lead horns being 


server at this station is also provided with a separate sight | tube is broken, and the bichromate of pota 
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cell, converting the arrangement into a voltaic battery, 
which, being already connected to the electric fuse, ¢, fires 
the mine. 

All mechanical and electro-mechanical mines are provided 
with some contrivance to guard against accidental explosion 
during the process of laying. In mechanical mines asafety- 
pin ean be withdrawn after the mine is in position, or, in 
the case of Abel’s exploder, the projecting tube is surrounded 
by iron segments which fall off when the mine is in position. 
In electro-mechanical mines two of the wires forming part 
of the circuit inside the mine may be brought through to 
the outside and kept apart till the mine is in position, these 
wires being long enough to allow of the operator retiring 
clear of the explosion before joining them up and rendering 
the mine dangerous. 

Mechanical mines have the advantage over electrical that 
they require fewer trained men for their manipulation, are 
cheaper, and can be placed in position very rapidly. But 
noreally efficient method has yet been devised that will en- 
sure a mechanical mine, after it has been placed in position, 
being safely taken up again for examination or removal, 
nor can any tests be applied to as certain if it remains in an 
efficient condition. 

All mines, especially those with electric cables attached, 
= must be protected by gun fire or guard boats, 
mining. as, if the mine field is unprotected, they can 

be easily destroyed by countermining or 
creeping. Countermining is carried out by exploding a 
succession of charges in an enemy’s mine field. Mines con- 
taining heavy charges would be used for the purpose, 
several of these mines being dropped in succession from a 
boat towed by a fast steamer, the whole line being exploded 
together as soon as the last mine had been dropped. 
Numerous experiments have proved that the explosion of a 
500 th mine will effectually destroy any mine within a 
radius of 100 feet; the countermines would therefore be 
dropped at double this distance apart, and the channel so 
cleared marked by buoys. Electric cables can also be caught 
and raised to the surface by grapnels or the grapnel may 
havea case of explosive between its arms, so that, instead 
of raising the wire, it may be cut by firing the charge. 

2. Locomotive Torpedoes.—Locomotive torpedoes 
are a numerous class. the principal being the White- 
head, Lay, Sims, Brennan, and Ericsson. The 
Whitehead is the only one which can be considered a 
well-developed naval weapon. wm ‘ 

This torpedo (Fig. 3) is made in different sizes, 
Whitehead Varying from 12 feet to 19 feet in length and 
torpedo. from 12 to 15 inches in diameter ; the cross 

section is circular, tapering to a point at 
each end. It is capable of being so adjusted that on 
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| three-eylinder engine, which drives two propellers re- 


volving in opposite directions in the tail. The mechan- 
ism in the balance chamber C works two exterior rud- 
ders on each side of the tail, which keep the torpedo at 
a uniform depth during itsrun. This device has never 
been patented, but is a secret ; the details of it, however, 
have joa yurchased by all prominent maritime nations. 

The tail is fitted with four broad fins, which tend 
to keep the torpedo on a straight course and prevent 
itrolling. The horizontal tail fins carry four rudders, 
two horizontal and two vertical. The horizontal rud- 
ders worked from the balance-chamber keep the tor- 
pedo at its set depth; the vertical rudders are per- 
manently adjusted so as to cause the terpedo to travel 
in a straight line. 

The air-chamber of a torpedo is usually made of fluid 
compressed steel, the remaining compartments of thin 
steel plate, and the interior mechanism of phosphor- 
bronze. In Germany torpedoes are now made entirely 
of phosphor-bronze. 

The torpedo can be discharged from above or below 
water. From above water it is shot out of an air-gun 
(Fig. 3) mounted on the deck of a ship and pointing 
through the side. The air-gun consists of a metal tube 
a, a, a, of the same length as the torpedo, the rear 
end being closed by an air-tight door. The gun carries 
a reservoir c of compressed air, the contents of which, 
by means of a suitable firing valve d, can be instan- 
taneously admitted into the gun. When the torpedo 
is to be discharged this firing valve is opened, and the 
compressed air in the reservoir forces the torpedo out 
at a high velocity, a tripper 6 projecting through the 
top of the gun throwing back the starting lever of the 
torpedo on its way out. From below water the tor- 
pedo is discharged through a tube, the muzzle of 
which forms part of the stem of the ship, the tube 
being fitted with an outside valve which prevents the 
water from entering while the torpedo is placed in the 
tube. Latterly powder has been used instead of com- 
pressed air for the ejecting force. 


The Lay torpedo is a boat of cylindrical form, the fore 
part being charged withan explosive. The mo- 
tive power is carbonic acid gas generated in 
the usual way. As only a very small portion 
of the boat is visible on the surface, two gnide rods, one on 
each end of the vessel, mark its position at any part of its 


Lay 
torpedo. 


Fic. 3.—Whitehead Torpedo. 


being discharged it will travel at any depth between 
5 and 15 feet below the surface, and it will maintain this 
depth for its entire run. The torpedo travels at a 
uniform speed for the whole of its range, the speed 
and range varying for different patterns; the latest 
type has aspeed of 24 knots for 600 yards. The tor- 
pedo can be set so that, in the event of its not striking 
the ship aimed at, it will stop at the end of its range 
and sink, For exercise it can be set to stop at any 
distance within the limits of its range, rise to the sur- 
face, and float. ‘The torpedo is divided into several 
compartments. The foremost, A, contains a charge of 
from 30 to 100 tb of gun-cotton, according to the size 
of the torpedo. his charge is fired on the torpedo 
striking a ship by a pistol which screws into the nose 
_of the Eeda. On impact the point of the pistol is 
driven inwards and forces the point of a steel striker 
into a detonator. By means of powerful air-pumps 
r is compressed into the air-chamber 


run. The boat can be started, stopped, and steered by 
means of electric cable, containing several insulated wires, 
which is paid out from the boat as it travels. 

The Sims torpedo is cigar-shaped, and is suspended to a 
boat-shaped float. The torpedo is propelled by 
screws driven by an eleetric motor situated in 
the body, the current for which is supplied 
from a dynamo ashore. The electric cable is coiled on a 
drum in the torpedo, and pays out as the torpedo advances. 
The torpedo is also steered from the shore by an electric 
current. Its speed is about 12 knots. 

The principle of the Brennan torpedo is as follows, The 
torpedo contains two drums upon which a large B 
amount of pianoforte wire is wound. One end Sorvedn. 
of the wire from each drum is taken to large 3 
drums ashore, which are revolved by asteam-engine. By 
winding upon the large drums ashore a rotary motion is 
imparted to the drums in the torpedo, which by means of 
gearing revolve two screw propellers, and these drive the 
torpedo through the water. The torpedo can be steered 
from the shore in any direction, by winding on one drum 


Sims 
torpedo. 


to a) faster than the other, which alteration in motion moves 4 
of 1000 tb on the square inch, and actuates a | vertical rudder on the torpedo. 
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The Ericsson torpedo is a long fish-shaped weapon, made 
of wood, and weighted so as to have little or no 


er buoyancy. The charge is contained in a metal 
eo case at the fore end. Itis propelled by a charge 


of gunpowder, out of a submarine gun fixed in the bows of 
aship. Its range is about 300 feet, and it fires on impact. 


Outrigger, Drifting, and Towing Torpedoes.—Before the in- | 


troduction of the Whitehead, vessels armed 


Outrigger, with torpedoes were principally supplied with 
ieee TD the outrigger torpedo. The explosive is con- 
ate Wend tained in a metal case secured to the end of a 


steel or wooden pole, which lies fore and aft in 
the vessel carrying it. The pole can be rigged out until 
the torpedo is submerged a short distance ahead of the 
vessel, and is fired on contact with the enemy’s side, either 
by an operator in the boat completing the electric circuit, 
or by the circuit being completed bya circuit closer in the 
torpedo. In rivers, or places with a current, drifting tor- 
pedoes can be used. They should be suspended from floats, 
and arranged in groups or pairs connected together by a 
rope, so that they may catch across the bows of a vessel at 
anchor. They can be fired after a given lapse of time by 
clockwork and other devices, or can be so arranged that the 
firing arrangement is released on a catch being withdrawn 
by the action of a propeller wheel, which remains stationary 
as longas the torpedo drifts with the current, but is revolved 
by the force of the current when the torpedo is stopped. 
Towing torpedoes are constructed to diverge from either 
side of the ship, when towed, which is effected by shaping 
the torpedo like an otter. The torpedo tows on the surface, 
and, on striking a ship’s side, the head containing the charge 
drops off, and fires as its weight tautens a line connecting 
it to the body. p 
Torpedo Boats.—The great improvements made of late years 
in machine guns have rendered the outrigger 
and towing torpedo of little value for torpedo 
boats as it would be almost impossible to approach 
a vessel near enough to use them before the boat would be 
destroyed by the storm of missiles which would be fired at 
her. All torpedo boats under construction, and most of 
those already completed, are therefors armed with the 
Whitehead torpedo, A modern torpedo boat is built en- 
tirely of steel, the plates often not exceeding yy inch in 
thickness, as, in order to get the necessary high speed, the 
ininimum of weight consistent with the necessary strength 
is of the first importance. There are three classes of boats, 
known as first, second, and third. The first are capable of 
keeping the sea on their own account; the second are for 
harbor defence; and the third can be carried on buard a 
sip. 
The following table gives the dimensions and other details 
of a boat of each type: 2 


Torpedo 
boats. 


_ Distance Boat 
can steam with 
Coal carried at 


Displacement. 
Indicated Horse- 
|__| Power at Full Speed. 
Boiler Pressure, tb 
per Square Inch. 


Half 
Speed. 


| Full Speed in Knots, 


| Full | 
Speed. 


J 


Knots.) Knots. 
400 p 
150 
100 


23 '1150, 140 
20 | 450) 125 
16.5 150, 120 


The boilers and machinery are protected by coal, and an 
armored tower protects the steering gear and telegraphs 
for controlling the engines, 

Torpedo Nets.—The introduction of the modern torpedo 
boat has caused great attention to be paid to 
any means which will protect a ship from the 
torpedo. Most nations are adopting steel-wire 
netting, suspended from booms attached to the ship’s side, 
the booms keeping the nets sufficiently far off to prevent 
any damage being done to the bottom by the explosion of 
the largest charge carried by a Whitehead. This netting, 
besides being cumbersome and heavy, cannot be used unless 
the ship is stationary or nearly so, so that in many cases it 
would be useless, but for ships at anchor it is of great value. 
Increased cellular subdivision is also being given to ships 
under construction, and special vessels, called “ torpedo 
catchers,” are being built by most nations. A torpedo 
catcher is a vessel of superior size and strength, but with 
the same high speed as a torpedo boat, the principal 
arm of the torpedo catcher being machine guns, 

(E. P. G.) 
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nets, 
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TORQUATUS. See MAN.tus. 

TORQUAY, a watering-place of England, is finely 
situated on the northern recess of Tor Bay, Devon- 
shire, and on the Dartmouth and Torbay branch of 
the Great Western Railway, 12 miles north of Dart- 
mouth, 23 south of Exeter, and 220 west-southwest 
lof London. Owing to the beauty of its site and the 
equability of its climate, it is the favorite watering- 
| place of Devon, and, being screened by lofty hills on 
the north, east, and west, and open to the sea breezes 
of the sonth, it has a high reputation as a winter resi- 
dence. The temperature seldom rises as high as 70° 
in summer or falls below freezing point in winter. 


Environs ot Torquay. 


The lower ground is occupied by shops, hotels, and 
the plainer class of houses, while mansions and villas 
occupy the picturesque acclivities of the well-wooded 
limestone cliffs, commanding a great variety of fine 
views. There are still some remains of the original 
Torre abbey, founded for Praemonstratensians by 
William, Lord Brewer, in 1196. ‘They stand to the 
north of the modern mansion, but, with the exception 
of a beautiful pointed-arch portal, are of comparatively 
small importance. On the south of the gateway is an 
old 13th-century building, known as the Spanish barn. 
On Chapel Hill are the remains of a chapel of the 
12th century, dedicated to St. Michael, supposed to 
have formerly belonged to the abbey. St. Saviour’s — 
parish church of Tor-Mohun, or Tormoham, an an- — 
cient stone structure, was restored in 1874. The old 
church at St. Mary Church, to the north of Torquay, 
has been rebuilt in the Early Decorated style; and in 
1871 a new tower was also erected as a memorial to 
Dr. Phillpotts, bishop of Exeter, who with his wife is 
buried in the churchyard. St. John’s chureh, by 
Street, is a very fine example of modern Gothic. 
Among the principal secular buildings are the town- 
hall with square tower (1852), the post-office (1865), 
the museum of the natural history society (1874), the 
theatre and opera-honse (1880), the county police 
court, the market, and the schools of art and science — 
(extended in 1887). There are a number of benevo- 
lent institutions, including the Torbay infirmar 
dispensary (1843), the homceopathic dispensary 
the Western hospital for consumption (1852), Cryy 
House institution for invalid ladies (1854), and the 
Mildmay home for incurable consumptives (1886). In. 
1886 the local board purchased from the lord of the 
manor, ata cost of £85,000 [$413,100], the harb 
piers, baths, assembly rooms, ete., i in 

of pleasure grounds and open spaces. 
supplied with water from the Dartmoor hill 
distant, at a cost of £120,000 [$583,200]. 
convenient harbor, extended in 1870 at 
£70,000 [$340,200], and having a depth : 
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at low water. 
and slates, and the principal exports are stones of the 
Transition limestone or Devonshire marble, which is 
much valued for building purposes. In the town are 
a number of marble-polishing works. ‘Te: ::-eotta ware 


of very fine quality is also manufactured from a deposit | 


of clay at Watcombe and at Hele. The population of 
the urban sanitary district (Tormoham with Torquay, 


area 1465 acres) in 1871 was 21,657, and in 1881 it was / 


24,767. 


There was a village at Torre even before the foundation 
of the abbey, and in the neighborhood of Torre are remains 
of Roman occupation. The manor was granted by William 
the Conqueror to Richard de Bruvere or de Brewere, and 
was subsequently known as Tor Brewer. After the defeat 
of the Spanish Armada, Don Pedro’s galley was brought 
into Torbay; and William, prince of Orange, landed at 
Torbay 5th November, 1688. The bay was a rendezvous for 
the British fleet during the war with France, and the first 
good houses at Torquay were built for the officers. Until 
half a century ago it was an insignificant fishing village. 

See Blewitt’s Panorama of Torquay, 1882, and White's History of 
Torquay, 1878. 


TORQUEMADA, Juan pe (1388-1468), or rather 
JOHANNES DE TURRECREMATA, cardinal, was born at 
Valladolid in 1388, and at an early age joined the Do- 
minican order, early distinguishing himself for learning 
and devotion. In 1415 Bs accompanied the general 
of his order to the council of Constance, whence he 
proceeded to Paris for study, and took his doctor’s 
degree in 1423. After teaching for some time in Paris, 
he became prior of the Dominican house first in Val- 
ladolid and then in Toledo. In 1431 Pope Eugenius 
IV. called him to Rome and made him ‘ magister 
sancti palatii.’’ At the council of Basel he was one of 
the ablest and most prominent supporters of the view 
of the Roman curia, and he was rewarded with a cardi- 
nal’s hat in 1439. He died in 1468. 

His principal works are In Gratiani Decretum Commentarii, 
4 vols., Venice, 1578; Expositio Brevis et Utilis super Toto 
Psalterio, Mainz, 1474; Qustiones Spirituales super Evangelia 
Totius Anni, Brixen, 1498; Summa Ecclesiastica, Salamanca, 
1550. The last-named work has the following topics: (1) 
De Universa Ecclesia ; (2) De Ecclesia Romana et Pontificis 
Primatu; (3) De Universalibus Conciliis; (4) De Schisma- 
ticis et Hereticis. 


TORQUEMADA, TOMAS DE, inquisitor-general for | } 


Castile and Leon, was born early in the 15th century, 
and died in 1498. When called to the work with 
which his name is so unenviably associated he was 
prior of the Dominican house in Segovia. See INqut- 


SITION. 

TORRE ANNUNZIATA, a town of Italy, in the 
province of Naples, 123 miles southeast from that city, 
on the Bay of Naples, at the southern base of Vesu- 
vius. The inhabitants are mainly occupied in fishing 
and in a brisk coasting trade ; there are also manufact- 
ures of arms, paper, and macaroni. The population 
in 1881 was 20,060. 

TORRE DEL GRECO, a town of Italy, in the 
province of Naples, 74 miles to the southeast of that 
city, lies at the southwest foot of Vesuvius, on the 
shore of the Bay of Naples. It is built chiefly of 
lava, and stands on the lava stream of 1631, which 
destroyed two-thirds of the older town. Great damage 
was done by the eruptions of 1737 and 1794, when im- 
mense streams of lava flowed through the town into 
the sea; the earthquake of 1857 and the eruption of 
December 8, 1861, were even more destructive. After 
each disaster the people have returned and repaired 
the ruin, the advantage derived from the rich land on 
the flanks of the voleano and the proximity to the sea 
and to Naples being more than enough to overcome 

nsions of danger. In the outskirts are many 
utiful villas and gardens. The inhabitants are 
employéd in fishing (tunny, oyster, sardine, 
ecially coral), and the oe ood is famed 
uit and wine. The population in 1881 was 


The principal imports are coals, timber, | 
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TORREY, Joun (1796-1873), a distinguished 
American botanist, was a member of an old New 
England family which contributed several officers to 
the War of Independence. He was born at New 
York [15th August], and spent his school days there, 
save for the concluding year at Boston. When he 
was 15 or 16 years of age his father received a prison 
|appointment at Greenwich, and there he made the 
acquaintance of Amos Eaton, one of the foremost 
_ pioneers of natural history studies and popular science 
teaching in America. He thus learned the elements 
‘of botany, as well as something of mineralogy and 
‘chemistry, so determining the studies of his life. In 
1815, he commenced the study of medicine, meanwhile 
finding time to prepare his first catalogue of plants, 
and to establish a correspondence with American and 
| foreign botanists, and in 1818 he commenced practice.+ 
Stimulated by Elliott’s account of the flora of South 
Carolina and Georgia, Torrey commenced a systematic 
account of the botany of the Northern States, of which 
the first and only volume appeared in 1824. In the 
same year he obtained the chair of chemistry and 
geology at West Point Military Academy, whence he 
was translated three years later to the chemical pro- 
fessorship in the College of Physicians, New York. 
He next described the collections of the first explora- 
tion of the Colorado Territory, so laying the founda- 
tion of all subsequent work upon the flora of the 
Rocky Mountains. In these years he also mono- 
graphed the sedges, and did good service in substitu- 
ting the natural for the Linnzean system. In 1836 he 
was appointed botanist to the State of New York, 
producing his Flora of the State in 1843 ; while from 
1838-43 he carried on the publication of the earlier 
portions of Fora of North America, with the assist- 
ance of his pupil Asa Gray. Becoming more and 
more immersed in chemical labors, which from 1857 
passed partly and soon completely into those of U. 8. 
assayer, he notwithstanding continued to accumulate 
and work up masses of material for this vast under- 
taking, which still awaits completion at the hands of 
his colleague and successor, Prof. Gray. He evinced 
a continued interest in botanical teaching, and made 
over his valuable herbarium and library to Columbia 
College two or three years before his death. He will 
e remembered not only as the father of American 
systematic botany, and an accurate and faithful, if 
somewhat excessively cautious, investigator, but also 
as an eminent teacher, and for an excellence of per- 
sonal character and simplicity of beliefs much resem- 
bling Faraday’s. His memory is literally kept green 
by the beautiful Coniferous genus Zorreya, and his 
labors commemorated and continued in the valuable 
memoirs of the Torrey Botanical Club. 


See Gray, in Silliman’s Journal, 1873. 


TORRICELLI, Evanae.ista (1608-1647), physi- 
cist and mathematician, was born at Faenza, October 
15, 1608. Left fatherless at an early age, he was care- 
fully educated under the care of his uncle, a Camal- 
dolese monk, who in 1627 sent him to Rome to profit 
by the scientific teachings of Benedetto Castelli. The 
perusal of Galileo’s Dialoghi delle Nuove Scienze 
(1638) inspired his fertile mind with many fresh de- 
velopments of the new mechanical principles there set 
forth, which he embodied in a treatise De Motu 
(printed amongst his Opera Gleometrica, 1644). Its 
communication by Castelli to Galileo in 1641 led to the 
adoption as a disciple by the Florentine sage of one 
who seemed not unworthy to become his successor. 
Torricelli accordingly, repairing to Florence, October 
10, 1641, resided with Galileo, and acted as his amanu- 
ensis during the three remaining months of his life. 
On its close his contemplated return to Rome was an- 
ticipated by his nomination as grand-ducal mathema- 


1 [While yet a student at the Ornege of Physicians and Surgeons 
(N. Y.), he helped to found the N. Y. Lyceum of Natural History, 
of which he was long president.—Am, Ep.] 
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tician and prefessor of mathematics in the Florentine | service of different states, Torrigiano was invited to 


academy. 
fame was made in 1643. 


The discovery which has perpetuated his | England to execute the magnificent tomb for Henry 
3. Galileo had failed to perceive | VI : 
why water refuses to rise above 33 feet in a closed tube. | of Westminster Abbey. 


. and his queen which still exists in the lady chapel 
This appears to have been 


It occurred to Torricelli to try the experiment in a| begun before the death of Henry VIL. in 1509, but was 


more compendious form. 


The anticipated result en- | not finished till 1517. 


It consists of two colossal re- 


sued that the suspended column of mercury was shorter | cumbent effigies in gilt bronze on an altar-tomb of black 
than that of water in the proportion of its greater | marble, decorated with very graceful medallions of the 


specific gravity. He immediately concluded both to 
be sustained by atmospheric pressure, and constructed 
the ‘‘ siphon-barometer’”’ 
of measuring its fluctuations. By this momentous 
discovery the obscure notion of a fuga vacui was ban- 
ished from physical science, and its progress most 
notably quickened. The mercurial barometer was 
long known as the ‘‘ Torricellian tube,’’ and the 
vacuum it includes is still designated the ‘‘ Torricellian 
vacuum.” 

The publication amongst Torricelli’s Opera Geome- 
trica (Florence, 1644) of a tract on the properties of 
the cycloid involved him in a controversy with Rober- 
val, who accused him of plagiarizing his earlier solution 
of the problem of its quadrature. There seems, how- 
ever, no room for doubt that Torricelli’s was arrived at 
independently. The matter was still in debate when 
he was seized with fever and pleurisy, and died at 
Florence, after twenty days’ illness, October 25, 1647, 
at the age of 39. He was buried in San Lorenzo, and 
a commemorative statue of him erected at Faenza in 
1864. He was ofa singularly amiable disposition, and 
possessed qualities the most felicitous for the investi- 
gation of nature. Among the new truths detected by 
him was the valuable mechanical principle that if any 
number of bodies be so connected that, by their motion, 
their centre of gravity can neither ascend nor descend, 
then those bodies are in equilibrium. | He also discoy- 
ered the remarkable fact that the parabolas described 
(in a vacuum) by indefinitely numerous projectiles 
discharged from the same point with equal velocities. 
but in all directions, are situated within a paraboloid 
which is a tangent to all of them. His theorem that 
a fluid issues from a small orifice with the same velocity 
(friction and atmospheric resistance apart) which it 
would have acquired in falling through the depth from 
its surface is of fundamental importance in hydraulics. 
He greatly improved both the telescope and microscope, 
and invented the simple microscope composed of a 
globule of melted glass. - Several large object lenses, 
engraven with his name, are preserved at Florence. 
iis used and developed Cavalieri’s method of indivisi- 

es, 

A selection from Torricelli’s manuscripts was published 
by Tommaso Bonaventura in 1715, with the title Lezioni 
Accademiche (Florence). They include an address of ac- 
knowledgment on his admission to the Accademia della 
Crusca. His essay on the inundations of the Val di Chiana 
was printed in Raccolta d’Autori che trattano del Moto dell’ 
Acque (vol. iv. p. 115, Florence, 1768) and amongst Opuscoli 
Idraulici (vol. iii, p, 347, Bologna, 1822). For his life, see 
Fabroni, Vite Italorwm, vol. i. p. 345; Ghinassi, Lettere fin 
qui Inedite di Evangelista Torricelli (Faenza, 1864) ; Tirabos- 
chi, Storia della Lett. It., vol, viii. p. 302 (ed. 1824); Montucla, 
nip des Math., vol. ii.; Marie, Hist. des Sciences, vol. iv. p. 


TORRIGIANO, Prerro (ec. 1470-1522), a Floren- 
tine sculptor, was, acccording to Vasari, one of the 
group of talented youths who studied art under the 

atronage of Lorenzo the Magnificent in Florence. 
Ben, Cellini, reporting a conversation with Torrigiano, 
relates that he and Michelangelo, while both young, 
were copying the frescos in the Carmine chapel, when 
some slighting remark made by Michelangelo so en- 
raged the violent temper of Torrigiano that he struck 
him on the nose, and thus caused that disfigurement 
which is so conspicuous in all the portraits of Michel- 
angelo. Soon after this Torrigiano visited Rome, and 
helped Pinturicchio in modelling the elaborate stucco 
decorations in the Appartamenti Borgia for Alexander 

After some time spent as a hired soldier in the 


expressly for the purpose | 


| 


patron saints of Henry and his wife, and other enrich- 
ments in bronze. The two effigies are well modelled, 
and have life-like but not too realistic portraits. After 
this Torrigiano received the commission for the altar, 
retable, and baldacchino which stood at the west, out- 
side the screen of Henry VII.’s tomb. The altar had 
marble pilasters at the angles, two of which still exist, 
and below the mensa was a life-sized figure of the dead 
Christ in painted terra-cotta. The retable consisted of 
a large relief of the Resurrection. The baldacchino 
was of marble, with enrichments of gilt bronze; part 
of its frieze still exists, as do also a on e number of 
fragments of the terra-cotta angels which surmounted 
the baldacchino and parts of the large figure of Christ. 
The whole of this work was destroyed by the Puritans 
in the 17th century.!. Henry VILL also commissioned 
Torrigiano to make him a magnificent tomb, somewhat 
similar to that of Henry VII., but one-fourth larger, 
to be placed in a chapel at WInpsor (q.v.) ; it was, 
however, never completed, and its rich bronze was 
melted by the Commonwealth, together with that of 
Wolsey’s tomb. The indentures for these ‘various 
works still exist, and are printed by Neale, Westminster 
Abbey, London, 1818, vol. i. p. 54-59. These inter- 
esting documents are written in English, and in them 
the Florentine is called ‘‘ Peter Torrysany.”’ For 
Henry VII.’s tomb he contracted to receive £1500 
[$7290], for the altar and its fittings £1000 [$4860], 
and £2000 [$9720] for Henry VIII.’s tomb. Other 
works attributed from internal evidence to Torrigiano 
are the tomb of Margaret of Richmond, mother of 
Henry VII., in the south aisle of his chapel, and a 
terra-cotta effigy in the chapel of the Rolls. 

While these royal works were going on, Torrigiano 
visited Florence in order to get skilled assistants. He 
tried to induce Ben. Cellini to come to England to help 
him, but Cellini refused, partly from his dislike to the 
brutal and swaggering manners of Torrigiano, 
because he did not wish to live among ‘* such beasts as 
the English.”’ The latter part of Torrigiano’s life was 
spent in Spain, especially at Seville, where some terra- 
cotta sculpture by him still exists. His violent temper 
got him into difficulties with the authorities, and he 
ended his life in 1522 in the prisons of the Inquisition. 

TORSHOK [or Torsox], a district town of Russia, 
in the government of Tver, on the river Tvertsa, 38 
miles by rail to the southwest of the Ostashkovo sta- 
tion of the St. Petersburg and Moscow railway. It 
dates from the 11th century, and the very name 
(‘‘market-place’’) shows that this dependency of 
Novgorod was a commercial centre. It was strongly 
fortified with a stone wall, which, however, only par- 
tially protected it from the attacks of Mongols, Lithu- 
anians, and Poles. Torshok is now celebrated in Rus- 
sia for its embroidered leather-work and manufacture 
of travelling bags, and for its trade in corn and flour. 
The population in 1884 was 12,900. 

TOR , as a word of art in the law of England and 
the United States, is the name of civil wrongs (not 
being merely breaches of contract) for which there is a 
remedy by action in courts of common law jurisdicti 


and also 


sdiction. 
It may be said to correspond approximately to the 
term ‘‘delict’’ in Roman lon and the systems derived 
from it. But this is only a rough approximation. For 
in English usage tort includes, not only those matters 


on ok Searing stl exists chowiey 
e ved in the r ng ; 
hundreds of fragments of this terra-cotta seulptur 

a few years ago hidden under the floor of thi 
abbey ; they are unfortunately too much ce 
to be fitted ther. 


TORT. 


which in Roman law are classed under obligations quasi? | treated. 


ex delicto, but various others which Roman or modern 
Continental lawyers would refer to the law of owner- 
ship or real rights, and not to any such head as 
**delict.”’ 
of tort as a legal genus has been purely historical and 
to no small extent accidental. Nothing can be learnt, 
of course, from the word itself. It is merely the 
French word for ‘‘ wrong,”’ specialized into a technical 
meaning by a process which was completed only in the 
latter years of the 17th century and the earlier of 
the 18th. 

The early common law had no theory of obligations 
in the Roman sense, and hardly any theory of con- 
tract. Its remedies were directed either to the resti- 
tution of something which the defendant unjustly 
detained from the plaintiff—were it land, goods, or 
money—or to the repression of violent wrongdoing. 
Only the former class of remedies was purely civil ; 
the latter included a penal element of which formal 
traces remained long after the substance had vanished. 
A man who trespassed on his neighbor with force and 
arms offended te king as well as his neighbor, and 
was liable not only to pay damages to his neighbor but 
to make a fine to the king. Gradually the category 
of ‘‘ force and arms”’ was held to include all manner 
of direct injuries to person, land, or goods, though the 
force might consist in nothing more than the bare set- 
ting foot without lawful cause on the soil possessed by 
one’s neighbor. But this was still a long way from 
making room for the modern growth of the law of 
torts. The decisive opening was given by the Statute 
of Westminster, which enabled actions to be framed 
**on the case’’—in consimili casu,—that is, allowed 
legal remedies to be extended by analogy to the forms 
of action already recognized. Now those forms and 
their incidents were archaic and inelastic: the proced- 
ure was cumbrous, and plaintiffs were liable in many 
ways to irrational and irreparable discomfiture. The 
more modern action on the case was free from these 
drawbacks. Hence it was the aim of ingenious pleaders 

to extend the action on the case as much as possible ; 
and so successful was this movement that in the 16th 
century a special form of ‘‘ trespass on the case’’ be- 
came, under the name of asswmpsit, the common and 
normal method of enforcing contracts not made by 
deed, and remained so till the middle of the present cen- 
tury. It still holds its place in those American States 
where the old forms of action have not been abolished. 
Note that ‘‘assumpsit’’ had become a substantive title 
of the law, and was consciously referred to its proper 
genus of contract, before the genus or order of torts 
was formed. Meanwhile other actions on the case, 
_ framed mostly on the analogy .of trespass, but partly 
on that of other generically similar remedies of the old 
law, were applied to the redress of miscellaneous in- 
juries to person or property which for one and another 
reason could not be touched, or could not be conven- 
iently dealt with, by the old action of trespass itself. 
Some of these actions on the case acquired fixed forms 
of their own and became distinct species ; others did 
not; there remained (and there still remains in theory) 
an undefined region of possible new actions applying 
oy ” eens of legal right and duty to new exigencies 
0 


_ The extension of forms of remedy grounded on tres- 
pass caused those forms which were grounded on resti- 
tution to fall into the background, with the curious 
result that in the modern common law nothing is left 
answering to the vindicatio of the Roman law. We 
_ have an elaborate law of property, but when it comes 
to the practical protection of our rights we find that 
We can recover our property only by complaining of a 
ong to our possession or right to possession. 
law puts the actual possessor in the first line, and 
san owner definitely out of possession to sue only 
jury to the reversion,’’ though an owner who 
me possession at will is indeed more favorably 


The truth is that the actual development | 
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Its remedies are made efficient, but at the 
cost of straining the theory at various points. Hence 
many difficulties of detail and much obscurity of prin- 
ciple. The distinction between dominium and obligatio 
exists, of course, in English law, but it is peculiarly 
hard for an English lawyer, with the usual wnsystem- 
atic training, to grasp it with certainty or trace it with 
accuracy. 

There is also a region of considerable obscurity about 
the points of contact between contract and tort. The 


| questions thus raised are too technical for discussion 


here. Since pleadings have ceased to be formal they 
are much less likely to arise ; on the other hand, they 
are more likely, in the exceptional cases where they 
may still arise, to be unexpected and baffling. 


For the practical purposes of modern law we may divide 
torts into three groups,—wrongs of a personal character, 
wrongs affecting property, and wrongs affecting person and 
property, either or both. Under the first group come the 
wrongs of physical violence and restraint, namely, assault 


}and false imprisonment; then the wrong done to men’s 


good name by libel and slander, in which kind there are 
sundry curious and not wholly rational distinctions; and 
we must here rather than elsewhere count deceit, and a 
somewhat ill-defined class of wrongs of a like nature, of 
which the generic mark is the necessary presence of a 
fraudulent intention, or at least reckless disregard of good 
faith. In one case, that of malicious prosecution, evil mo- 
tive must be shown; in fact, the much-tormented word 
“malice’’ has very nearly its natural and ordinary mean- 
ing. So-called slander of title belongs to this class, being in 
truth a special form of deceit. Wilful interference with the 
exercise of public or private rights may be an actionable 
wrong, though the competitive exercise of like rights is 
none; and it is held, though not without doubt, that pro- 
curing a person to break his contract for one’s own advan- 
tage (for example, a singer engaged by a rival opera man- 
ager, or aspecially skilled workman in a rival factory) is on 
this principle a wrong to the other contracting party. 

With regard to property the broad rule of the common 
law is that a man meddles with whatever belongs to others 
at his peril. This has been established and worked out only 
through a series of intricate formal distinctions. But the 
result is that, special exceptions excepted, even the most 
innocent assumption of dominion without a real title makes 
one liable to the true owner. 

Wrongs of the mixed kind affecting both person and prop- 
erty arise from the use of one’s own property, or the doing 
of acts lawful in themselves, in a manner inconsistent with 
the safety and convenience of others. The accustomed heads 
of such wrongs are nuisance and negligence. Generally 
some failure in due diligence is involved ; but in some cases 
the law has, on grounds of general policy, imposed an abso- 
lute or all but absolute duty of avoiding harmful results. 
One must do certain things at one’s peril, if at all, though 
the doing of them is not in itself unlawful ; others are done 
not at one’s peril, and yet under a wider responsibility than 
the common run of lawful acts. It is not wrong to make an 
artificial reservoir of water on one’s own land; but the 
landowner who does so must answer for all damage, though 
no failure in due diligence be shown, if the water escapes 
by any cause which reasonable human care could possibly 
have provided against. Again, the occupier of a place of 
business must keep it in safe repair, for the benefit of cus- 
tomers and others lawfully coming there; and, if harm is 
done through the want of repair, it is no excuse for him to 
say that he had engaged an apparently competent person to 
keep things in order. These are modern principles in the 
law, and seem to have hardly yet reached their full develop- 
ment. The doctrine of negligence is also mostly modern. 
Questions of much interest and difficulty are raised by “ con- 
tributory negligence,” i.e., when it is alleged by way of de- 
fence that the party complaining suffered wholly or mainly 
by his own want of care. The true principle appears to be 
that, if under the circumstances the harm suffered by the 
plaintiff was the natural and probable consequence of the 
defendant’s want of care, the defendant is liable,—and this 
whether the plaintiff, or some third person, has or has not 
in any degree contributed to the final result by want of care 
on his own part, or even by a voluntary act, provided that 
the act be such as might have been foreseen and expected. 
But if the plaintiff has done something which, though in- 
duced by the defendant’s default, was not a natural and 
probable consequence of it, or if the harm suffered is due to 
some act of a third person which could not have been rea- 
sonably foreseen or expected, then the defendant will not 
be liable. 
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A great number of special duties have been imposed on 
different classes of persons—public officers, undertakers of 
public occupations, and so forth—by modern Acts of Parlia- 
ment, and are enforcible by penalties. In some cases the 
breach of such a duty confers a separate right of action upon 
a person who thereby suffers damage, in others not, according 
to what appears to be the intention of the enactment. No 
general rule can be laid down, 

In practice, a large proportion of actionable injuries, 
especially injuries by negligence, are due to the acts 
or defaults of servants or workmen, from whom no 
substantial redress could be obtained or expected. It 
is held in the common law, and appears to be held 


in all modern systems, that a master is liable for the) 


acts and defaults of the servants employed by him, 
provided those acts or defaults occur in the course 
of the servant’s employment, that is, while the ser- 
vant is about the master’s business, and acting with 
a view to the master’s interest, and not for some 
different private purpose of his own. But a man is 
not generally liable for the conduct of an “ inde- 
pendent contractor’’—a person who undertakes to 
do or get done certain work, but not to be under 
the employer’s control as to the manner of doing it. 
One may be so liable, however, in virtue of special 
duties attached to particular situations by positive 
rules of law. When a servant is injured by the act 
or default of another servant working under the 
same employer, the general rule of liability has 
been largely modified in the employer’s favor, on 
grounds which have neither been consistently ex- 
pounded nor generally received as satisfactory. The 
Employers’ Liability Act of 1880 has remedied the 
most obvious hardships consequent on the decisions, 
but only by way of particular exceptions, so that the 
law as a whole, if more just than it was, is much 
more intricate, and does not appear to rest on any 
intelligible principle. The Scottish courts were in 
a way to develop a more rational doctrine, but the 
House of Lords, instead of adopting it, forced the 
law of Scotland into conformity with judgments 
which were still of only recent authority in Eng- 
land. The subject, however, has given trouble every- 
where, and legislative experiments have been tried 
in many Continental countries. See Parliamentary 
Papers, Commercial, No. 21, 1886. 

Literature—There are several modern English and 
American text-books on the law of torts: C. G. Addison, 
Wrongs and their Remedies, being a Treatise on the Law of 
Torts, 6th ed., by Horace Smith, London, 1887, la. 8vo.; 
M.M. Bigelow, Leading Cases on the Law of Torts, Boston, 
Mass., 1875, la. Svo.; Id., Klements of the Law of Torts, 3d 
ed., Boston, Mass., 1886, sm. 8vo.; C. Collett, Manual of 
the Law of Torts and. of the Measure of Damages, 6th ed., 
Madras, 1886, 8yo.; T. M. Cooley, A Treatise on the Law 
of Torts, Chicago, 1880, 8vo.; S. Hastings, A Treatise on 
Torts, London, 1885, la. 8vo.; F. Hilliard, The Law of Torts 
or Private Wrongs, 4th ed., Boston, Mass., 1874, la. 8vo., 2 
vols.; F. T. Piggott, Principles of the Law of Torts, London, 
1885, 8vo.; F. Pollock, The Law of Torts, London, 1887, 
8yo.; A. Underhill, A Summary of the Law of Torts, 3d ed., 
London, 1881, 8yo. There are also well-known works of 
a wider scope which touch on many parts of the subject, 
such as that of Mayne on Damages; and monographs 
on special parts, such as those on Negligence by Campbell 
Horace Smith, Shearman and Redfield, and Wharton, and 
those on Libel and Slander by Starkie (recent ed. by Fol- 
kard) and Blake Odgers. The Government of India has 
taken steps to codify the law of civil wrongs (Whitley 
Stokes, The Anglo-Indian Codes). The general institutional 
books (Blackstone and Kent, and the later adaptations 
of Blackstone in England) are of little use, as in almost 
iat | branch the law has been largely developed and 
modified by the decisions of the last fifty years. 


(F. PO.) 
TORTOISE. Of the three names generally 
used for this order of reptiles, viz., Tortoise, Turtle, 
and Terrapin, the first is derived from the old French 
word torts, 7.e., twisted, and was probably applied 
first to the common European species on account of 
its curiously bent forelegs. Turtle is believed to 
be a corruption of the same word, but the origin 
of the name terrapin is unknown: ! since the 
time of the navigators of the 16th century it 
has been in ious use for freshwater species. of 
the tropies, and especially for those of the New 
World. The name tortoise is now generally applied 
to the terrestrial members of this group of’ ani- 


1 [The word is probably an assimilation of an Algonkin 
name for the animal. See Bartlett's Americanisms. The usual 
derivation from the French terrapéne is only an ingenious 
conjecture.—AM, ED.] 


Fis. 1, 2.—Shell of Testudo 
tegument, which are marked 
pees, ieee being marked by dotted lines. 
aspect. 
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mals, and that of turtle to those which live in the 
|sea or pass a great part of their existence in fresh 
water. 

Tortoises and turtles constitute one of the orders 
of Reptiles, the Chelonia. They are characterized by 
having the trunk of the body ineased in a more or less 
ossified carapace, which consists of a dorsal more or 
less convex portion, and of a flat ventral one, the 
so-called plastron. These portions are generally more 
or less firmly united on the side, but leave a wide 
| opening in front through which the head and neck 
and the fore-limbs protrude, and one behind for the 
‘tail and hind-limbs. The dorsal carapace is (with the 
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Fig. 1, Upper or dorsal 
Fig. 2, Lower or ventral aspect. . 


pectorals ; ab, abdominals; pa, preeanals; an. 


ce dipa of Sphargis) formed by the dorsal vertebree, 
by the ribs whish are so much expanded as to form 
sutures with each other, and by a number of lateral 
dermal ossifications (marginals). The plastron consists 
of from eight to eleven more or less dilated dermal 
bones, the sternal elements of higher Vertebrata being 
absent. This osseous case or shell receives in its 
interior the organs of the chest and abdomen, the 
humeral and + ra bones, and the muscles for the 
humerus and femur. In many species, especially those 
of the family Testudinide, or tortoises proper, the 
neck and head and the limbs can be withdrawn within 
the shell, the cervical and the proximal ea 
tebree retaining their mobility. In the 
Chelonians the osseous shell is covered 
epidermoid coat, which is divided into | 


7 


TORTOISE. 


rical plates (commonly called ‘‘tortoise-shell’’ in 
those species from which the article of commerce is 
obtained), which can be detached from the underlying 
bones. These epidermoid plates do not correspond in 
arrangement or extent with the bones of the carapace ; 
they vary considerably in form, and are therefore 


arrangement and terminology may be learned from the 
accompanying illustrations (Figs. 1, 2). 

The integuments of the head, neck, tail, and limbs 
are either soft and smooth or tubercular or scaly, the 
tubercles and scales having frequently an osseous 
nucleus. 

Other parts also of the skeleton show remarkable 
peculiarities, so that the sometimes very fragmentary 
remains of Chelonians can almost always be recognized 
as such. All the bones of the skull are suturally 
united, with the exception of the mandible and hyoid 
bone; the dentary portion of the mandible consists of 
one bone only. The pectoral arch is composed of the 
scapula, with which the precoracoid is united, and the 
coracoid. Clavicles (epiplastra) are represented by the 
anterior elements of the plastron. Two pairs of 
limbs are invariably present. 

All Chelonians possess a tail, which is generally 
short, but sometimes elongate, and always provided 
with strong muscles at the base. No Chelonian pos- 
sesses teeth ; but their jaws are provided with horny 
sheaths, with hard and sharp edges, forming a beak 
like that of a parrot. 

The number of Chelonians known at present may 
be estimated at about 220, the freshwater species 
being far the most numerous, and abundant in well- 
watered districts of the tropical and subtropical zones. 
Their number and variety decrease beyond the tropics, 
and in the north they disappear entirely about the 
50th parallel in the western and about the 56th in the 
eastern hemisphere, whilst in the southern hemisphere 
the hafristvint forms seem to advance to 36° 8. lat. 
only. The marine turtles, which are spread over the 
whole of the equatorial and subtropical seas, some- 
times stray beyond those limits. As in other orders 
of Reptiles, the most specialized and the largest forms 


are restricted to the tropics (with the exception of | 


Macroclemmys); but unlike lizards or snakes, Chelo- 
nians are unable to exist in sterile districts or at great 
altitudes. . Chelonians are strictly animals of plains, 
or at least of low country. 

Chelonians show a great divergence in their mode 
of life,—some living constantly on land, others having 
partly terrestrial partly aquatic habits, others again 
rarely leaving the water or the sea. The first men- 
tioned, the land tortoises proper, have short club-shaped 
feet with blunt claws, and a very convex, heavy, com- 
_ pletely ossified shell. In the freshwater forms the 

joints of the limb bones are much more mobile, the 

igits distinct, armed with sharp claws, and united by 
a membrane or web ; their shell is less convex and is 
flattened, and more or less extensive areas may remain 
cartilaginous to lessen its specific gravity. Asa rule, 
the degree of development of the interdigital web and 
of convexity of the shell indicates the prevalence of 
uatic or terrestrial habits of a species of terrapin. 
Finall , the marine turtles have paddle-shaped limbs 
resembling those of Cetaceans. 
Land tortoises are sufficiently protected by their car- 
, and therefore have no need of any special mod- 
ification of structure by means of which their appear- 
ance would be ale Bo to the surroundings, and 
thus give them additional security from their enemies. 
These, however, are but few in number: the large cats 
of South America are said to be able to tear them out 
shell with their claws; and the ancient tale of 
chylus having been killed by a tortoise carried 
t by an eagle and dropped on the head of the unfor- 
ate poet seems to be founded on the fact that tor- 
s are a favorite se the = ese AS (Gyp- 
, which has the habit of dropping them from 
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a height on rocks in order to break the shell. On the 
other hand, among the carnivorous terrapins and fresh- 
water turtles instances of protective resemblance are 
not scarce, and may even attain to a high degree of 
specialization, as in Chelys; their shells offer them 


onside orn ; less protection, and their enemies (crocodiles and _alli- 
generally noticed in the descriptions of species. Their | 


gators) are more numerous; they also require this 
spon provision to enable them to approach or seize 
their prey with greater ease. The colors of land tor- 
toises are generally plain or in simple patterns, whilst 
those of many terrapins are singularly varied, bright, 
and beautiful. 

Chelonians are diurnal animals; only a few are ac- 
tive during the night, habitually or on special occasions, 
as, for instance, during oviposition. Land tortoises 
are slow in all their movements, but all kinds living in 
water can execute extremely rapid motions, either to 
seize their prey or to escape from danger. All Chelo- 
nians are stationary, residing throughout the year in 
the same locality, with the exception of the marine 
turtles, which periodically migrate to their breeding- 
stations. Species inhabiting temperate regions hiber- 
nate. 

Chelonians possess great tenacity of life, surviving 
injuries to which other Reptiles would succumb in a 
short time. The heart of a decapitated tortoise con- 
tinues to beat for many hours after every drop of 
blood has been drained from the body, and the muscles 
of the trunk and head show signs of reflex action 
twenty-four hours after the severance of the spinal 
cord. The longevity of tortoises is likewise a well- 
known fact, to which reference will again be made. 

Land tortoises, a few terrapins, and some of the ma- 
rine turtles are herbivorous, the others carnivorous, 
their prey consisting chiefly of fish, frogs, and other 
small aquatic animals. 

All Chelonians are oviparous, and the eggs are gen- 
erally covered with a hard shell. 

In the system! proposed by Duméril and Bibron, 
and afterwards modified by Gray and Strauch, the 
Chelonians are arranged according to their mode of 
life, and divided into terrestrial, paludine, fluviatile, 
and marine forms. However natural such an arrange- 
ment may appear at first, a more careful examination 
proves it to be (as all arrangements based solely upon 
the mode of life) at variance with the structural affin- 
ities, whether the recent forms alone be considered or 
the fossil as well. The division of the bulk of the order 
into Cryptodira and Pleurodira, as suggested by 
Agassiz, boas, and Riitimeyer, was a decided progress, 
as is also the elimination of the suborders Atheca and 
Trionychoidea recently proposed by Cope and Baur. 

The order of Chelonians may then be divided into 
the following suborders and families : ? 


SuporpDeER I. ATHECE. 


Vertebre and ribs free, separated from a bony exoskele- 
ton. 
Family 1. SPHARGID”. 


Limbs paddle-shaped, clawless; phalanges without con- 
dyles. Plastron reduced to an annular series of eight small 
bones. Exoskeleton consisting of numerous small bony 
plates arranged like mosaic. Pelagic. 

Genus: Dermatochelys (Sphargis) 


Fossil genera: Psephophorus (Pliocene), 
ceous), Protustega (Cretaceous), Psephoderma 


SuporpDER II. TESTUDINATA. 


Dorsal vertebre and ribs immovably united and ex- 
panded into bony plates forming a carapace, which is bor- 
dered by a complete series of marginal bones. Epiplastra 
(elavicles) in contact with hyoplastra; entoplastron (inter- 
clavicle), if present, oval, rhomboidal, or T-shaped, Sacral 
and caudal ribs articulating with the centrum and the 
neural arch. Digits with not more than three phalanges. 


Protosphargis (Creta- 
? (Triassic). 


1 The more important works on this order of Reptiles have 
been enumerated in the article REPTILES, vol. xx. p. 43. 

2 Only the more important and best known of the extinct gen- 
era are admitted into this synopsis. 
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Serres A, CRYPTODIRA. 


Neck retractile by a sigmoid curve in a vertical plane. 
Pelvis not anchylosed to the carapace and plastron. Rarely 
one or two epidermie scutes (intergular) in addition to the 
normal six pairs. 


Group A. Digitata. 


Digits short or moderately elongate; phalanges with con- 
dyles; claws four or five. Neck completely retractile. 


Family 1, TEsTUDINID2. 


Plastral bones nine. Nuchal bone without costiform 
processes. Carapace with epidermic scutes. Caudal verte- 
bree procelous. Tropical and temperate zones, with the 
exception of Australia. 

Recent genera: Dermatemys, Batagur, Clemmys, Pangshura, 
Geoemyda, Cyclemys, Emys, Cistudo, Manouria, Testudo, Homopus, 
Cinyxis, Pyxvis. 

Fossil genera: Hurysternwm (Jurassic), Chitracephalus (Creta- 
ceous), Adocus (Cretaceous), Palwochelys (Miocene), Ptychogaster 
(Miocene), Colossochelys (Pliocene). 


Family 2. PLATYSTERNID2. 

Plastral bones nine. Nuchal bone without costiform pro- 
cesses. Carapace with epidermic scutes. Caudal vertebre 
mostly opisthocelous. Indian region. 

Genus: Platysternum. 


Family 3. BAENID®. 

Plastral bones eleven, mesoplastra being present. Nuchal 
bone without costiform processes. Carapace with epidermic 
scutes. Caudal vertebrae opisthocelous, 

Fossil genera: Platychelys (Jurassic); Baena (Eocene). 

Family 4. CoELYDRID. 

Plastral bones nine. Nuchal bone with long costiform 
processes, extending below the marginals, Carapace with 
epidermic scutes. Caudal vertebree mostly opisthocelous. 
Northern and tropical American regions. 

Recent genera: Chelydra, Macroclemmys. 

Fossil genus: Tretosternwm (Cretaceous). 


Family 5. Srauroryprp& (Boulenger). 

Plastral bones nine. Nuchal bone with short costiform 
processes, extending below the marginals. Carapace with 
epidermic scutes. Caudal vertebre procelous. Central- 
American district. 

Genera: Stawrotypus, Claudius. 


Family 6. CINOSTERNID&. 

Plastral bones eight, the entoplastron being absent. 
Nuchal bone with short costiform processes, extending below 
the marginals. Carapace with epidermic scutes. Caudal 
vertebre procwlous. Northern and tropical American re- 
gions, 

Genera: Aromochelys, Cinosternum, 


Family 7, PsrEuDOTRIONYCHID# (Boulenger), 
Shell without epidermic scutes. 
Fossil genera: Pseudotrionyx and Anostira (Eocene). 


Group B. Pinnata 


Limbs paddle-shaped ; phalanges without condyles ; claws 
one or two. Neck imperfectly retractile; cervical vertebrae 
short, mostly articulated by amphiarthrosis. ; 


Family 8. CHELONID2. 


Plastral bones nine. Nuchal without costiform pro- 
cesses. Carapace with epidermic scutes. Hyo- and hypo- 
plastra not meeting mesially. Pelagic. 


Recent genera: Chelone, Caouana, Caretta. 
Fossil genus; Puppigerus (Miocene and Eocene). 


Serres B. PLEURODIRA. 


Neck not retractile, bending laterally. Pelvis anchylosed 
to the carapace and plastron. When epidermic scutes are 
present, one or two intergulars in addition to the normal 
plastral scutes. 


Family 1. CHELYDID&. 


Plastral bones nine. Carapace with epidermic scutes. 
Limbs with four or five claws. Australian and tropical 
American regions. 

Recent genera: Platemys, Chelymys, Elseya, Chelodina, Hydraspis, 
Hydromedusa, i> a ef ay i ; 

Fossil genera: Plesiochelys (Jurassic), Craspedochelys (Jurassic), 
Tdiochelys (Jurassic), Notomorpha (Eocene), 


Family 2. PELOMEDUSID&. 


Plastral bones eleven, mesoplastra being present. Cara- 
pace with epidermie scutes. Limbs with four or five claws. 


_ African and tropical American regions. 
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Recent genera: Pelomedusa, Sternotherus, Dumerilia, Podoenemis, 
Peltocephalus. 

Fossil genera: Plewrosternum (Cretaceous, Eocene), Bothremys 
(Cretaceous), Taphrosphys (Cretaceous). 

Family 3. CARETTOCHELYDIDZ. 

Plastral bones nine. No epidermic scutes on the shell. 
Limbs paddle-shaped, with only two claws. New Guinea. 

Genus: Caretlochelys. 


Family 4. MIoLANIID& (Boulenger). 


Caudal vertebre opisthocclous; tail long and encased in 
a bony sheath. Australia. 


Fossil genus: Miolania (Pleistocene). 
SuporpDeErR III. TRIONYCHOIDEA. 


Dorsal vertebre and ribs immovably united, forming a 
carapace; no pygal plate; marginal plates absent or form- 
ing an incomplete series. Plastron formed of nine bones, 
epiplastra separated from the hyoplastra by the entoplas- 
tron, which is A-shaped, without longitudinal process. 
Sacral and caudal ribs attached to transverse processes of 
the neural arch. Fourth digit with four or five phalanges. 


Family 1. TRIONYCHID2. 


No epidermic scutes. Limbs with three claws. 
African, and American regions. 


Genera: Chitra, Heptathyra, Trionyx, Cyclanosteus, Emyda. 


Indian, 


We add a few notes on such of the genera enu- 
merated in this synopsis as have some special inter- 
est attached to them, either from a scientific or an 
economic point of view. 


The family Sphargide is represented in the recent fauna 
by a single species, Dermatochelys or Sphargis coriacea, the 
Leathery Turtle, the range of which extends over the 
tropical and subtropical seas of both hemispheres, and 
which occasionally strays into the northern parts of the 
Atlantic, its occurrence on the British coast having been 
recorded three or four times within the last century. It 
differs from all other Chelonians by its carapace being 
formed by ossifications of the skin only. Neither the ver- 
tebre nor the ribs enter into its formation; the latter 
remain free, and are not particularly dilated. During the 
life of the animal the carapace is flexible like thick leather, 
the bony deposits being arranged like mosaic, with several 
longitudinal ridges of larger osseous tubercles. The limbs 
are, as in other marine turtles, paddle- or fin-shaped, the 
anterior much longer than the posterior, and all destitute 
of claws. This turtle is probably the largest living Chelo- 
nian, exceeding 6 feet in length. The names Testudo lyra, 
Sphargis mercurialis, etc., have reference to the myth that 
the shell of this or some other turtle was used by Mercury 
in his construction of the lyre. 

The family Testudinide is composed of an unbroken 
series, from thoroughly aquatic freshwater tortoises like 
Dermatemys and Batagur to the tortoises which live execlu- 
sively on land and are perfectly helpless in water. In the 
Central-American genus Dermatemys the digits are very 
broadly webbed, the epidermie scutes are thin, and the nose 
is much produced,—characters which, together with the 
strong depression of the shell, give these terrapins some- 
what the aspect of the freshwater turtles or Trion ychide, 
They feed exclusively upon leaves, grass, and especially 
fruit, and are eaten by the natives. Of the freshwater 
tortoises of the Old World the most thoroughly aquatic are 
the Batagurs, which inhabit the East Indies, and attain to 
a length of 2 feet. Like their American representative, 
Dermatemys, they are essentially herbivorous, and their flesh 
is eaten. The genus Clemmys is extremely abundant in 
species, most of which are of small size, and elegantly or- 
namented with symmetrical markings of bright color. 
The majority of the species occur in North America and 
Mexico, and are of amphibious habits. Only one species, 
C. leprosa, inhabits southern Europe. <A second Eu 
species belongs to the genus Emys, EZ. orbicularis, which, 
towards the end of the Quaternary period appears to have 
been distributed over a great part of northern Ew Te- 
mains having been found in peat in England, Belgium, 
Denmark, and Sweden. Its habitat is now restricted to 
southern Europe, southwestern Asia, and northwestern 
Africa; but singularly it has survived in a few isolated 
northern stations, for instance, in the neighborhood of Ber- 
lin and Kénigsberg, although it is there on the verge of ex- 
tinction. The mobility of the lobes of the 


Pp ny Whicl 
distinguishes Emys from Clemmys, is carried a degree Sorthar 


in the North-American genus Cistudo, the Box 
this terrapin possesses a hinge in the ron, | 
its anterior and posterior portions movable, 

them into lids by which the openings of the sl 
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completely closed when the head and limbs are retracted. | become extinct. At the time of their discovery those 
A similar protective apparatus exists in the tortoises of the | islands were uninhabited by man or any large mammal; 
genus Cinosternum. In the African terrestrial genus Cinyzis | the tortoises, therefore, enjoyed perfect security ; and this, 


Fic, 3—Alligator Terrapin (Chelydra serpentina). 


it is the posterior portion of the carapace that is mov-| as well as their extraordinary degree of longevity, accounts 
able, and separated from the anterior by a hinge. True| for their enormous size and their large numbers. They 
land tortoises, Testudo, occur in Africa, southern Europe, | could be captured in any quantity with the greatest ease 
within a few days, and proved to the ships’ companies 
who during their long voyages had to subsist mainly 
on salt provisions a most weleome addition to their 
table. They could be carried in the hold of a ship, 
without food, for months, and were slaughtered as 
occasion required, each tortoise yielding, according to 
size, from 80 to 300 pounds of excellent and whole- 
some meat. Under these circumstances the numbers 
of these helpless creatures decreased so rapidly that in 
the beginning of this century their extermination was 
accomplished in the Mascarenes, and now only a few 
remain in a wild state in Aldabra and in some of the 
islands of the Galapagos group. Singularly, the ma- 
jority of these islands were inhabited each by one or 
more peculiar forms, specifically distinct from those of 
the other islands. A large male specimen from Aldabra, 
which was imported into London some years ago, 
weighed 870 tb, and, although known to have been 
more than eighty years old, was still growing at the 
time of its death. There is no evidence to show that 
any of these tortoises were indigenous in the Sey- 
chelles; the specimens kept there in a semi-domesti- 
cated state have been either directly imported from 
Aldabra or are the descendants of imported indi- 
viduals. ; 

The family of Chelydride includes freshwater tor- 
Fic. 4.—Loggerhead (Caouana ecaretta). toises, which are known under the names of Snappers 

or Alligator Terrapins (Fig. 3), on account of their 
ferocity and long compressed crested tail. They are now 
confined to North America east of the Rocky Mountains, 
Central America, and northwest South America, but re- 
mains of two species of Chelydra, closely related to their 
recent representative, have been found in the Oligo- 
cene and Miocene of central Europe. <A second genus, 
closely allied to Chelydra, Macroclemmys temminckii, the 
shell of which attains to a length of 3 feet, and which 
is the largest known freshwater Chelonian, is restricted 
to the river-systems tributary to the Gulf of Mexico. 

The family of Cinosternide contains a rather large 
number of small-sized species, distributed from the 
northern parts of the United States to the northern 
parts of Brazil. They are of amphibious habits. The 
front and hind lobes of the plastron are movable, and 
in certain species of Cinosternum the animal can com- 
pletely shut itself up in its shell. 

The Chelonide, or marine turtles, contain but few 
species, which are referred to three genera,—Caouana, 
Chelone, and Caretta. Their limbs are wholly modified 
into paddles, by means of which they can propel 
themselves with extraordinary rapidity through the 
water, but which are entirely unfit for locomotion on 
land, where the progress of these animals is as awkward 
as that of a seal. The toes are enclosed in a common 
skin, out of which only one or two claws project. The 
carapace is broad and much depressed, so that when 
the turtles are surprised on shore and turned over on 
Fi. 5.—Green Turtle (Chelonia viridis). their back, they cannot regain their natural position. 

Their capture forms a regular pursuit wherever they 

numbers of which are imported into the; occur in any numbers. Comparatively few are caught in 
United Kingdom, chiefly from Morocco, But the most in-| the open sea, others in stake nets, but the majority are 
: gz are the gigantic tortoises which formerly inhabited | intercepted at well-known periods and localities where 
abundance the Mascarene and Galapagos Islands, | they go ashore to deposit their eggs. These are very nu- 
now on the verge of extinction, or have actually | merous, from 100 to 250 being produced by one female, 


southern Asia, South America, and the southern parts 
of North America. Those best known in Europe are 
Testudo greca and the Moorish Tortoise, Testudo mauwri- 
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and buried by her in the sand; they are eagerly searched 
for and eaten. Some of the marine turtles are highly 


esteemed for the delicacy of their meat and of the gelat- | 
inous skinny parts of their neck and fins; others yield 


Fic, 6.—Hawksbill Turtle (Caretta imbricata). 


oil, and others again the tortoise-shell of commerce. Prob- 
ably the largest of these marine turtles is the Logger- 
head (Caouana), which possesses fifteen vertebral and costal 


Fic. 7—The Matamata (Chelys fimbriata), with side view of head, 


and separate view of plastron. 

shields, and occurs in the Atlantic as well as in the Indian 
Ocean (Fig. 4). It is carnivorous, feeding on fish, molluscs, 
and crustaceans, and not esteemed as food, although it is 
eaten by the native fishermen. A great part of the turtle- 
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| oil which finds its way into the market is obtained from 
the Atlantic species of this genus; also tortoise-shell of an 
inferior quality is obtained from it. The Green Turtle 
| (Fig. 5), which yields the materials for the celebrated soup, 
| belongs to the genus Chelone; it is distinguished from 
Caowana by having thirteen vertebral and costal shields 
only, which are not imbricate. These animals are herbiv- 
orous, feeding on marine Alge only; they occur in the 


| Indo-Pacific and Atlantic; and, although several species 


have been distinguished, they all may possibly be referable 
to one only. The turtle imported into Europe comes chiefly 


Fic. 8.--Upper View of the Turtle of the Euphrates (Trionyx 
euphratica). 


from the West Indies. Instances are recorded of the flesh 
of this species having acquired poisonous qualities. The 
Hawksbill Turtle, Caretta (Fig. 6),so named from its rather 
elongate and compressed curved upper jaw, does not reach 
the same size as the other turtles, and is readily recognized 
by the thirteen imbricate scutes of its carapace. It seems 
to be more abundant in the Indian than in the Atlantic 
Ocean, but is plentiful only in certain localities. As, how- 


| ever, these turtles always resort to the locality where they 


were born, or where they have been wont to propagate their 
kind, and as their capture is very profitable, they become 
scarcer and scarcer at places where they are known to haye 
been abundant formerly. If the plates of tortoise-shell are 
detached from the animal when decomposition has set in, 
their color becomes clouded and milky, and hence the ernel 
expedient is resorted to of suspending the turtle over fire 
till heat makes the shields start from the bony part of the 
carapace, after which the creature is permitted to escape to 


the water. There is no doubt that turtles thus allowed to 
escape to the water after such an operation may survive ; 
but it is very improbable that the epidermal shields are 
ever sufficiently regenerated to be fit for use. At Celebes, 
whence the finest tortoise-shell is exported to China, the 
natives kill the turtle by blows on the head, and immerse 
the shell in boiling water to detach the plates; dry heat is 
only resorted to by the unskilful. The natives eat the flesh: 
of this turtle, but it is unpalatable to Europeans ; the eggs, 
however, are regarded as equal to those of the other turtles. 
Of the family Chelydide the most remarkable type is the 


| Matamata, Chelys fimbriata, a native of the Guianas and 


TORTOISE-SHELL—TORTOSA. 


northern Brazil (Fig. 7). In its strongly depressed and flat 
head, long tube-like snout, weak jaws, minute eyes, skinny 
tentacles, it bears a striking similarity to the Surinam toad, 
Pipa americana, which inhabits the same countries. 
neck is very broad and depressed, and fringed with foliated 
tentacles, floating in the water like some vegetable growth, 
whilst the rough bossed carapace resembles a stone,—an 
appearance which evidently is of as great use to this crea- 


Fic. 9.—Lower View of Trionyx euphratica. 


ture in escaping the observation of its enemies as in 
alluring to it unsuspicious animals on which it feeds. 

The family of Carettochelydide contains a single genus, 

_ Carettochelys, quite recently discovered in the Fly river, 
New Guinea, and exhibiting a remarkable combination of 
characters. Its limbs are formed very much like those 
of the marine turtles, whilst the shell lacks epidermic 
scutes, as in the Trionychide. 

In the freshwater turtles, or Trionychide (Figs. 8 and 9), 
the carapace is reduced to a flat disk, which is covered with 
soft skin. The neck and limbs can be lodged under the 
broad skinny borders of the carapace; also the plastron is 


very imperfectly ossified, and sometimes dilated into large | 


flexible lobes which may cover the limbs. The latter are 
much flattened and broadly webbed, and only the three 
inner toes armed with claws. The jaws are concealed 


under broad, fleshy lips, the nose projecting like a short | 


proboscis. These turtles are carnivorous, and very fero- 
cious; when they want to bite or seize their prey they 
project their neck and head with lightning rapidity. They 
are well known on the upper Nile, Euphrates, Ganges, 

_ Yangtse-kiang, and Mississippi, and, indeed, distributed 
- over all the large fresh waters of the geographical regions 

to which these rivers belong. Some of the species exceed 
a length of three feet. In the United States, where two 

ies, Trionyx muticus and Trionyx ferox, occur, the flesh 

of the 
in flavor that of the green turtle. FAS. 0: Gh) 


TORTOISE-SHELL. The tortoise-shell of com- 
erce consists of the epidermic plates of the hawks- 
turtle, Caretta imbricata. The plates of the back 
carapace, technically called the head, are 13 in 


The | 


tter is said to be most delicate to eat, far surpassing | 
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|number, 5 occupying the centre, flanked by four on 
each side. These overlap each other to the extent of 
one-third of their whole size, and hence they attain a 
large size, reaching in the largest to 8 inches by 13 
inches, and weighing as much as 9 ounces. The 
carapace has also 24 marginal pieces, called hoofs or 
claws, forming a serrated edge round it; but these, 
with the plates of the plastron, or belly, are of inferior 
value. The plates of tortoise-shell consist of horny 
matter, but they are harder, more brittle, and less 
fibrous than ordinary horn. Their value depends on 
the rich mottled colors they display—a warm translu- 
cent yellow, dashed and spotted with rich brown tints 
—and on the high polish they take and retain. The 
finest tortoise-shell is obtained from the Kastern Ar- 
chipelago, particularly from the east coast of Celebes 
to How Guinea ; but the creature is found and tor- 
toise-shell obtained from all tropical coasts, large 
— coming from the West Indian Islands and 
razil. 


Tortoise-shell is worked precisely as horn ; but, owing 
to the high value of the material, care is taken to pre- 
vent any waste in its working. The plates, as separated 
by heat from the bony skeleton, are keeled, curved, and 
irregular in form, They are first flattened by heat and 
pressure, and superficial inequalities are rasped away. 
Being harder and more brittle than horn, tortoise-shell 
requires careful treatment in moulding it into any form, 
and as high heat tends to darken and obscure the ma- 
terial it is treated at as low a heat as practicable. For 
many purposes it is necessary to increase the thickness 
or to add to the superficial size of tortoise-shell, and this 
is readily done by careful cleaning and rasping of the 
surfaces to be united, softening the plates in boiling 
water or sometimes by dry heat, and then pressing them 
tightly together by means of heated pincers or a vice. 
The heat softens and liquefies a superficial film of the 
horny material, and that with the pressure effects a 
perfect union of the surfaces brought together. Heat 
and pressure are also employed to mould the substance 
into boxes and the numerous artificial forms into which 
it is made up. 

Tortoise-shell has been a prized ornamental material 
from very early times. It was one of the highly es- 
teemed treasures of the far East brought to ancient 
Rome by way of Egypt, and it was eagerly sought by 
wealthy Romans as a veneer for their rich furniture. 
In modern times it is most characteristically used in 
the elaborate inlaying of cabinet work known as buhl 
furniture. It is also employed as a veneer for small 
boxes and frames. It is cut into combs, moulded into 
snuff-boxes and other small boxes, formed into knife- 
handles, and worked up into many other similar minor 
articles. The plates from certain other tortoises, known 
commercially as turtle-shell, possess a certain industrial 
value, but they are either opaque or soft and leathery, 
and cannot be mistaken for tortoise-shell. A close imitation 
of tortoise-shell can be made by staining translucent horn. 
See Comp, vol. vi. p. 160. 


TORTOLA. See Viretn Isianps. 

TORTONA, a town of Italy, in the province of 
Alessandria, on the right bank of the Scrivia, at the 
northern foot of the Apennines, 13 miles to the east 
of Alessandria, was formerly a place of strength until 
‘its fortifications were destroyed by the French after 
Marengo (1799); the ramparts are now turned into 
shady promenades. The cathedral, erected by Philip 
IL., is architecturally uninteresting, but contains a 
remarkably fine Roman sarcophagus. Silk-weaving, 
tanning, and hat-making are the chief industries ; and 
there is some trade in wine and grain. The popula- 
tion in 1881 was 9023 (commune 14,442), 

Dertona is spoken of by Strabo as one of the most impor- 
tant towns of Liguria, and is alluded to by Pliny as a Roman 
colony. In the Middle Ages it was zealously attached to 
the Guelphie cause, on which account it was twice laid 
waste by Frederick Barbarossa (in 1155 and 1163.) 


TORTOSA, a fortified city of Spain, in the prov- 
ince of Tarragona, and 40 miles by rail to the south- 
west of that town, is picturesquely situated on the left 
bank of the Ebro (here crossed by a bridge of boats), 


490 


22 miles above its mouth. It is for the most part an | 
old walled town, with narrow, crooked, and ill-paved | 
streets ; the houses are lofty, and massively built of | 
granite. The slope on which it stands is crowned with | 
an old ruined castle, commanding a splendid view. | 
The cathedral is a conspicuous building near the | 
river ; it occupies the site of a mosque built in 914 by | 
‘Abd al-Rahman; the present structure, which dates | 
from 1347, has its Gothie character disguised by a 
classical fagade with Ionic pillars and much tasteless | 
modernization. The stalls in the choir, carved by | 
Cristobal de Salamanca in 1588-93, and the sculpture | 
of the pulpits, as well as the ironwork of the choir- | 
railing and some of the precious marbles with which | 
the chapels are adorned, deserve notice. None of the | 
other public buildings, which include an episcopal 
palace, a town-hall, and numerous churches, require 
special mention. The manufactures of Tortosa in- 
clude paper, hats, leather, porcelain, me olica, soap, 
and spirits. There is an important fishery in the | 
river, and an active trade is carried on through the 
harbor, which is accessible to vessels of 100 tons bur- 
den, corn, wine, oil, wool, silk, fruits, and liquorice 
(a specialty of the district) being among the leading 
articles of export. Near Tortosa are rich quarries of 
marble and alabaster, and the whole surrounding | 
country is very fertile and beautiful. The popula- 
tion within the municipal boundaries in 1878 was 
24,057. 

Tortosa, the Dertosa of Strabo and the Colonia Julia Augusta 
Dertosa of numerous coins, was a city of the Ilereaones in 
Hispania Tarraconensis. Under the Moors it became a 
place of great importance as the key of the Ebro valley. 
It was taken by Louis the Pious in 811 (after an unsuccess- | 
ful siege of two years before), but was soon recaptured. 
Having become a haunt of pirates, and exceedingly injuri- 
ous to Italian commerce, it was made the object of a crusade 
proclaimed by Pope Eugenius III. in 1148, and was accord- 
ingly captured by Raymond Berengar, assisted by Tem- 
plars, Pisans, and Genoese. ‘Tortosa fell into the hands of 
the duke of Orleans in 1708, and was again surrendered 
in the War of Independence in 1811 to the French under 
Suchet, who held it till 1814. 


TORTURE. It is proposed to treat in this place 
not so much the innumerable modes of inflicting pain 
which have been from time to time devised by the 
perverted ingenuity of man as the subject of legal tort- 
ure as it existed in the civilized nations of antiquity 
and of modern Europe, that is to say, torture inflicted 
with more or less appearance of legality by a respon- 
sible executive or judicial authority. From this point 
of view torture was always inflicted for one of two 
purposes—(1) as a means of eliciting evidence from a 
witness or from an accused person either before or 
after condemnation, (2) asa part of the punishment. 
Torture, as a part of the punishment, may be re- 
garded as including every find of bodily or mental 
pain beyond what is necessary for the safe custody of 
the offender, (with or without enforced labor) or the 
destruction of his life,—in the language of Bentham, 
an afflictive as opposed to a simple punishment. Thus 
the unnecessary sufferings endured in English prisons 
before the reforms of Howard (see Howarp and 
Prison Discretine) and the drawing and quartering 
in the old executions for treason fall without any 
straining of terms under the category of torture. The 
whole subject is now one of only historical interest as 
far as Europe is concerned. It was, however, up to 
a comparatively recent date an integral part of the law 
of most countries (to which England, Aragon, and 
Sweden’ formed honorable exceptions), as much a 
commonplace of Jaw as trial by jury in England. One 
reason for its long continuance was no doubt the view 
taken in an age of judicial perjury? that truth was 
only to be attained by violent means, if not by torture 
then by ordeal or trial by battle. Speaking generally, 


1 But even in these countries, whatever the law was, torture 
certainly existed in fact. 
2 Hallam, Middle Ages, vol. i. p. 282. 
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torture may be said to have succeeded the ordeal and 
trial by battle (compare ORDEAL). Where these are 
found in full vigor, as in the capitularies of Charle- 
magne, there is no provision for torture. It was no 
doubt accepted reluctantly, but tolerated in the ab- 
sence of any better means of eliciting truth, especially 
in cases of great gravity, on the illogical assumption 
that extraordinary offences must be met by extraordi- 
nary remedies. 

he opinions of the best authorities have been in 
theory almost unanimously against the use of torture, 
even In a system where it was as completely established 
as it was in Roman law. ‘‘Tormenta,’’ says Cicero,® 
in words which it is almost impossible to translate 
satisfactorily, ‘‘gubernat dolor, regit queesitor, flectit 
libido, corrumpit spes, infirmat metus, ut in tot rerum 
angustiis nihil veritati loci relinquatur.’’ Seneca says 
bitterly, ‘‘it forces even the innocent to lie.’’ St. 
Augustine* recognizes the fallacy of torture. ‘‘ If,”’ 
says he, ‘‘the accused be innocent, he will undergo 
for an uncertain crime a certain punishment, and that 
not for having committed a crime, but because it is 
unknown whether he committed it.’’ At the same 
time he regards it as excused by its necessity. The 
words of Ulpian, in the Digest of Justinian,’ are no 
less impressive. ‘‘The torture (queestio) is not to be 
regarded as wholly deserving or wholly undeserving 
of confidence; indeed, it is untrustworthy, perilous, 
and deceptive. For most men, by patience or the 
severity of the torture, come so to despise the torture 
that the truth cannot be elicited from them; others 
are so impatient that they will lie in any direction 
rather than suffer the torture; so it happens that they 
depose to contradictions and accuse not only them- 
selves but others.’ Montaigne’s® view of torture as a 
part of the punishment is a most just one: *‘ All that 
exceeds a simple death appears to me absolute cruelty ; 
neither can our justice expect that he whom the fear 
of being executed by being beheaded or hanged will 
not restrain should be any more awed by the imagina- 
tion of a languishing 8 burning pincers, or the 
wheel.’’ Montesquieu’ speaks of torture in a most 
guarded manner, condemning it, but without giving 
reasons, and eulogizing England for doing without it. 
The system was condemned by Bayle and Voltaire 
with less reserve. Among the Italians, Beccaria,® 
Verri,® and Manzoni” will be found to contain most 
that can be said on the subject. The influence of 
Becearia in rendering the use of torture obsolete was 
undoubtedly greater than that of any other legal re- 
former. The great point that he niavle is the unfair 
incidence of torture, as persons’ minds and bodies 
differ in strength. Moreover, it is, says he, to con- 
found all relations to expect that a man should be both 
accuser and accused, and that pain should be the 
test of truth, as though truth resided in the muscles 
and fibres of a wretch under torture. The result of 
the torture is simply a. matter of caleulation. Given 
the force of the muscles and the sensibility of the 
nerves of an innocent person, it is required to find the 
degree of pain necessary to make him confess himself 
guilty of a given crime. Bentham’s"” objection to 
torture is that the effect is exactly the reverse of the 
intention. ‘‘ Upon the face of it, and probably enough 
in the intention of the framers, the object of thi 
institution was the protection of innocence ; the 
tection of guilt and the aggravation of the pressure ups 
innocence was the real fruit of it.’’ The apologists of 
torture, even among jurists, are not numerous. In — 
fact, theoretical objections to it are often urged by the — 
authors of books of practice, as by Damhouder, Von 
Rosbach, Von Boden, and Voet. It is w ry of 
note, however, as illustrative of the feeling 


3 Pro Sulla, c. 28. 4 De Civ. bk. xiz 
5 Dig., xlviii. 18, 23. 6 Essay Ixv. lon’ 
7 Espr. des Lois, bk. vi. e.17. 8 Dei 
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1 Works, vol. vii. p. 525. 
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time, that even Bacon ' compares experiment in nature 
to torture in civil matters as the best means of eliciting 
truth. Muyart de Vouglans? derives the origin of 
torture from the law of God. Other apologists are 
Simancas, bishop of Badajos,* Engel,* and in Eng- 
Jand Sir R. Wiseman.® 
Greece.—The opinion of Aristotle was in favor of 
torture as a mode of proof. It is, he says, a kind of 
evidence, and appears to carry with it absolute credi- 
bility because a kind of constraint is applied. It is 
classed as one of the ‘‘artless persuasions’ (areyvac 
miorerc).6 At Athens slaves, and probably at times 
resident aliens, were tortured, but it was never ap- 
pied to free citizens,’ such application being for- 
idden by a psephism passed in the archonship of 
Scamandrius. 
in 415 B.C. a proposition was made, but not carried, 
that it should be applied to two senators named by an 
informer. 
all his slaves to be tortured.® 
inflicted in open court. The rack was used 
punishment even for free citizens. 
to death 
the Syracusans is alluded to by Thucydides” as an 
eyent likely to happen, and it was only in order to 
avoid the possibility of inconvenient disclosures that 
he was put to death without torture. Isocrates and 
Lysias refer to torture under the generic name of orpé- 
Awow. As might be expected, torture was frequently 
inflicted by the Greek despots, and both Zeno and 
Anaxarchus are said to have been put to it by such 


Torture was sometimes 
as a 


irresponsible authorities. At Sparta the despot Nabis | 


was accustomed, as we learn from Polybius," to put 
Bencne to death by an instrument of torture in the 
orm of his wife Apega, a mode of torture no doubt 
resembling the Jungfern/cuss once in use in Germany. 

Rome.—The Roman system was the basis of all 
subsequent European systems which recognized tort- 
ure as a part of their procedure. The law of torture 
was said by Cicero to rest originally on custom (mores 
majorum). There are frequent allusions to it in the 
classical writers’? both of the republic and the empire. 
The law, as it existed under the later empire, is con- 
tained mainly in the titles De Queestionibus’ of the Di- 
gest and the Code,“—the former consistin largely of 
opinions from the Sententice Receptw of Paulus,” the 
latter being for the most part merely a repetition of con- 
stitutions contained in the Theodosian Code.'® Both 
substantive law and procedure were dealt with by these 
texts of Roman law, the latter, however, not as fully 
as in medieval codes, a large discretion being left to 
the judges. Torture was used both in civil and 
criminal trials, but in the former only upon slaves and 
freedmen or infamous fanaa as gladiators— 
and where the truth could not be otherwise elicited, 
as in cases affecting the inheritance (res hereditarie). 


1 Nov. Org., bk. i. aph. 98. In the Advancement of Learning, 
bk. iv. ch. 4, Bacon collects many instances of constancy under 


torture. 
2 Instituts du Droit Criminel, Paris, 1757. 
8 De Catholicis Institutionibus Liber, ad precavendas et extirpandas 
Hereses admodum necessarius, Rome, 1575, 
4 De Tortura ex Foris Christianis non proscribenda, Leipsic, 1733. 
5 Law of Laws, p. 122, London, 1686, 6 Rhet., i. 15, 26. 
7 The opinion of Cicero (De Partitionibus Oratoriis, 2 34), that it 
so applied at Athens and Rhodes, seems, as far as regards 
Athens, not to be justified by existing evidence. 
See Grote, Hist. of Greece, vol. vii. p. 274. 
See Dict. of Antiq., sv. Bacavos. In the Ranx of Aristophanes, 
* there is a eet kinds of torture, and the wheel is alluded 
ysistrata, Vv. 846. 
vii. 86. Nl xiii. 7. 
An interesting one, illustrating the uselessness of torture in 
face of eearone and resolution, is the abortive result of the 
ofaS peeoent in 25 A.D, on the charge of being the 
erer of Lucius Piso (Tac., Ann., iv. 45). A somewhat similar 
case, occurring in Sicily, is given by Valerius Maximus, bk. iii. c. 
The horrible torture of eae sie a freed woman, is described 
) , xv. 57. In Pliny’s letter to Trajan ist., x. 97), 
mentions having put to the torture two Christian deaconesses 


Ch cane pnd whole process mah ei server he 
words of Cujaci * queestio rr oO que 
ta, vel de reis, vel de testibus qui facto inter vaniane 
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After the mutilation of the Herm | 
In this particular case Andocides gave up| 


I Antiphon was put | 
by this means.® The torture of Nicias by | 


| 
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Its place in the case of free citizens was taken by the 
reference to the oath of the party (see OATH). Dur- 


| ing the republic torture appears to have been confined 


to slaves in all cases, but with the empire (according 
to Dion Cassius under Tiberius) a free man became 
liable to it if aceused of a crime, though not as a 
witness. If a Christian, of however high a condi- 
tion, he was subject to torture during the period be- 
tween the edict of Diocletian in 303 and the edict of 
toleration of Galerius in 311. This short period ex- 


cepted, the liability of a free man depended upon two 


conditions, the nature of the accusation and the rank 
of the accused. On an accusation of treason every 
one, whatever his rank, was liable to torture, for in 
treason the condition of all was equal." The same was 
the case of those accused of sorcery (mag7), who were 
regarded as humani generis inimici. A wife might be 
tortured (but only after her slaves had been put to the 
torture) if accused of poisoning her husband. In 
accusations of crimes othe than treason or sorcery, 
certain persons were protected by the dignity of their 
position or their tender age. The main exemptions 
were contained in a constitution of Diocletian and 
Maximian, and included soldiers, nobles of a_par- 
ticular rank, 7.e., eminentissimé and perfectissim?, and 
their descendants to the third generation, and decur?- 
ones and their children to a limited extent—that is to 
say, they were subject to the torture of the plumbate 
in certain cases, such as fraud on the revenue and ex- 
tortion. In addition to these, priests (but not clergy 
of a lower rank), children under fourteen, and preg- 
nant women were exempt. A free man could be tortured 
only where he had been inconsistent in his depositions. 
No one was to be chained in prison before trial, nor 
could a prisoner be tortured while awaiting trial. The 
rules as to the torture of slaves were numerous and 
precise. It was a maxim of Roman law that torture 
of slaves was the most efficacious means of obtaining 
truth.” They could be tortured either as accused or 
as witnesses, but against their masters only in accu- 
sations of treason, adultery, frauds on the revenue, 
coining, and similar offences (which were regarded as 
a species of treason), attempts by a husband or wife 
on the life .of the other, and in cases where a master 
had bought a slave for the special reason that he should 
not give evidence against him. The privilege from 
accusations by the slave extended to the master’s 
father, mother, wife, or tutor, and also to a former 
master. On the same principle a freedman could not 
be tortured against his patron. The privilege did not 
apply where the slave was joint property, and one of 
his masters had been murdered by the other, or where 
he was the property of a corporation, for in such a 
case he ae be tortured in a charge against a member 
of the corporation. Slaves belonging to the inheritance 
could be tortured in actions concerning the inheritance. 
The adult slaves of a deceased person could be tortured 
where the deceased had been murdered. In a charge 
of adultery against a wife, her husband’s, her own, 
and her father’s slaves could be put to the torture. 
A slave manumitted for the express purpose of 
escaping torture was regarded as still liable to it. 
Before putting a slave to torture without the con- 
sent of his master, security must be given to the 
master for his value. The master of a slave tortured 
on a false accusation could recover double his value 
from the aceuser. The undergoing of torture had at 
one time a serious effect upon the after-life of the 
slave, for in the time of Gaius a slave who had been 
tortured could on manumission obtain no higher civil 
rights than those of a dediticius.” The rules of pro- 
cedure were conceived in a spirit of as much fairness 
as such rules could be. Some of the most important 
were these. The amount of torture was at the discre- 
tion of the judge, but it was to be so applied as not 
to injure life or limb. The examination was not to 


NW Cod., ix. 8, 4. 8 Cod., ix. 18, 7. 
WW Cod., i, 3, 8. 2 Gaius, i. 13. 
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begin by torture; other proofs must be exhausted 
first. The evidence! must have advanced so far that 
nothing but the confession of the slave was wanting to 
complete it. Those of weakest frame and tenderest 
age were to be tortured first. Except in treason, the 
unsupported testimony of a single witness was not a 
sufficient ground for torture. The voice and manner 
of the accused were to be carefully observed. A spon- 
taneous confession, or the evidence of a personal enemy, 
was to be received with caution. Repetition of the 


torture could only be ordered in case of inconsistent | 


depositions or denial in the face of strong evidence. 
There was no rule limiting the number of repetitions. 
Leading questions were not to be asked. A judge was 


not liable to an action for anything done during the | 


course of the examination. An appeal from an order 
to torture was competent to the accused, except in the 


case of slaves, when an appeal could be made only by | 
The appellant was not to be tortured | 
pending the appeal, but was to remain in prison.* The | 
principal forms of torture in use were the equwuleus, or | 


the master.” 


rack (mentioned as far back as Cicero), the plumbate, 
or leaden balls, the wngule, or barbed hooks, and the 
fidicule, or cord compressing the arm. Other allu- 
sions in the Digest and Code, in addition to those 
already cited, may be shortly noticed. The testimony 
of a gladiator or infamous person (such as an accom- 
plice) was not valid without torture.t This was no 
doubt the origin of the medizval maxims (which 
were, however, by no means universally recognized), 
— Vilitas persone est justa causa torquendi testem, and 
Tortura purgatur infamia. Torture could not be in- 
flicted during the forty days of Lent.6 Robbers and 

irates might be tortured even on Easter Day, the 

ivine pardon being hoped for where the safety of 
society was thus assured.® Capital punishment was 
not to be suffered until after conviction or confession 
under torture.’ Withdrawal from prosecution (abo- 
’ itio) was not to be allowed as a rule after the accused 
had undergone the torture.* In charges of treason 
the accuser was liable to torture if he did not prove 
his case.* The infliction of torture, not judicial, but 
at the same time countenanced by law, was at one 
time allowed to creditors. They were allowed to keep 
their debtors in private prisons, and most cruelly ill- 
use them, in order to extort payment. Under the 
peas private prisons were forbidden." In the time 
of Juvenal, if his sixth satire may be believed, the 
Roman ladies actually hired the public torturers to 
torture their domestic slaves. Asa part of the pun- 
ishment torture was in frequent use. Crucifixion 
mutilation, exposure to wild beasts in the arena, and 
other cruel modes of destroying life were common, 
especially in the time of the persecution of the Chris- 
tians under Nero.” Crucifixion as a punishment was 
abolished by Constantine in 315, in veneration of the 
memory of Him who was crucified for mankind. The 
punishment of mutilation was moderated by Justinian 
who forbade amputation of both hands or feet or of 
any limb, and confined it in future to amputation of 
one hand. Scourging was inflicted only on slaves ; 


1 The evidence on which the accused might be tortured was 
expressed in Roman law by the terms argumentum and indicium. 
The latter term, as will be seen, afterwards became one of the 
most important in the law of torture, but the analysis of indicium 
is later than Roman law. Indicium was not quite the same thing 
as semiplena probatio, though the terms a to be oecasionally 
used as synonyms. Jndicium was rather the foundation or cause 
of probatio, whether plena or semiplena, An indicium or a conecur- 
rence of indicia might, according to circumstances, constitute a 
plena or semiplena pert The difference between the words 
may be illustrated by a passage from Justin, “ Ad cujus rei pro- 
bationem immittit indices,” xxxii. 2. 

* & Dig., xlix. 1, 15, 3 Cod., vii. 62, 12. 
+ * Dig., <0, 5, 21, 2. 5 Cod., iii. 12, 6. 
6 Cod., iii. 12, 10. 7 Cod., ix. 47, 16, 

8 Cod., ix. 42, 3. 9 Cod., ix. 8, 8. 

1 See for instance, Livy, vi. 36. 11 Cod., i. 4, 28; ix. 5, 

12 The well-known lines of Juvenal (Sat., i. 155), 

“ Teeda lucebis in illa, 
Qua stantes ardent qui fixo gutture fumant,” 
will serve as an example of such punishments, 

18 Nov., ¢ Vv. 13, 
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free men were exempt by the Lex Porcia and Lex 

Valeria, except in a few cases, such as that of adultery, 
the penalty for which was scourging and cutting off 
the nose.'* On the other hand, where the interests of 
| the church were concerned, the tendency was in favor 
of greater severity. Thus, by the Theodosian Code, 
'a heretic was to be flogged with lead (contusus plumbo) 
before banishment,” and Justinian made liable to tort- 
/ure and exile any one insulting a bishop or priest in a 
church." 

The Church.—As far as it could the church adopted 
the Roman law, with the important and characteristic 
difference (dating from the severe edicts of Theodo- 
'sius the Great in 381) that heresy took the place of 
treason, it being regarded as a kind of treason against 
xod (‘‘crimen lesa majestatis divine’’). The 
doctrine of confiscation for treason was so convenient 
and profitable that it was rapidly adopted by the 
church.’* As most instances in which torture was 
inflicted by ecclesiastical tribunals would be accusa- 
tions of heresy or Judaism—a specially revolting form 
of heresy to medizeval Christians—this theory practi- 
cally equalized all persons for the purpose of torture 
in accordance with the doctrine that in treason all 
were equal. The church generally secured the almost 
entire immunity of its clergy, at any rate of the higher 
‘yanks, from torture by civil tribunals. In many in- 
stances councils of the church pronounced against tort- 
ure, ¢.g., in a synod at Rome in 384.” ‘Torture even 
of heretics seems to have been originally left to the or- 
dinary tribunals: Thus a bull of Innocent IV., in 
1252, directed the torture of heretics by the civil 
power as being robbers and murderers of souls, and 
thieves of the sacraments of God.” The church also 
enjoined torture for usury.” A characteristic division 
of torture, accepted by the church but not generally 
acknowledged by lay authorities, was into spiritual 
and corporal, the latter being simply the imposition 
of the oath of purgation, the only form originally in 
use in the ecclesiastical courts. The canon law con- 
tains little on the subject of torture, and that little of 
a comparatively humane nature. It laid down that 
it was no sin in the faithful to inflict torture,“ but a 
priest might not do so with his own hands,* and 
charity was to be used in all punishments.” No con- 
fession was to be extracted f torture.?> The prin- 
cipal ecclesiastical tribunal by which torture was 
inflicted in more recent times was of course the INQuI- 
SITION (q.v.). The code of instructions issued by 
Torquemada in Spain in 1484 provided that an accused 

erson might be put to the torture if semiplena pro- 
oes existed against the accused,—that is, so much 
evidence as to raise a grave and not merely a light 
presumption of guilt, often used for the evidence of 
one eye or ear witness of a fact. If the accused con- 
fessed during torture, and afterwards confirmed the 
confession, he was punished as convicted ; if he re- 
tracted, he was tortured again, or subjected to extra- 
ordinary punishment. One or two inquisitors, or a 
commissioner of the Holy Office, were bound to 
present at every examination. Owing to the oceur- 
rence of certain cases of abuse of torture, a decree of 
Philip IT. was issued, in 1558, forbidding the admin- 


4 Cod., ix. 9, 37. 
% xvi. 53. F ‘ 
16 Nov., exxiii. 31. On the subject of torture in Roman law 
reference may be made to Westphal, Die Torturer oo es 
Rémer, und Deutschen, Leipsic, 1785; Wasserschleben, | 
Questionum per Tormenta apud Romanos, Berlin, 1836. 

17 This term, which included blasphemy and cognate offences, 
is used both by ecclesiastical and socules a eg., by Suarez 
de Paz and by Jonsse, Traité de la Justice Criminelle, te Moat 

18 See an article by Mr. Lea in The English Historical Review, 
April, 1887, ‘‘ Confiscation for Heresy in the Middle Pig t 

% See Escobar, Mor. Theol., tract. vi. c. 2. They ob 
ured only by hag clergy, where possible, and only on indicia of 
stition and Force, p. 419, 3d ed., Phila y ; 
Constitutiones contra Hzreticos, ¢ 36. 
in Europe, vol, ii. RB 3 
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istration of torture without an order from the council. 
But this decree does not appear to have been fully 
observed. By the edict of the inquisitor-general 
Valdés, in 1561, torture was to be left to the prudence 
and equity of the judges. They must consider mo- 
tives and circumstances before decreeing torture, and 
must declare whether it is to be employed in caput 
proprium, i.e., to extort a confession, or in caput 
alienum, i.e., to incriminate an accomplice. The 
accused was not to be informed of the grounds of 
torture. He was not to be questioned on a particular 
fact, but was to be allowed to say what he pleased. 
Torture was not to be decreed until the termination 
of the process, and after defence heard, and the decree 
was subject to appeal, but only in doubtful cases, to the 
Council of the Supreme. It was also only in doubt- 
ful cases that the inquisitors were bound to consult 
the council ; where the law was clear (and of this they 
were the judges) there need be no consultation, and 
no appeal was allowed. The judges, the registrar, 
and the executioners were the only persons allowed to 
be present at the torture. They were to be careful 
that the jailer suggested nothing to the accused during 
the torture. On ratification twenty-four hours after- 
wards of a confession made under torture, the accused 
might be reconciled, if the inquisitors believed him to 
be sincerely repentant. If convicted of bad faith, he 
might be relaxed, 7.e., delivered to the secular power 
to be burned. The inquisitors had a discretion to 
allow the accused to make the canonical purgation by 
oath instead of undergoing corporal torture, but the 
rule which allows this to be done at the same time 
discountenances it as fallacious. It is remarkable that 
the rules do not allow much greater efficacy to torture. 
They speak of it almost in the terms of Roman law 
as dangerous and uncertain, and depending for its 
effects on physical strength.! Torture had ceased to 
be inflicted before the suppression of the Inquisition, 
and in 1816 a papal bull decreed that torture should 
cease, that proceedings should be public, and that the 
accuser should be confronted with the accused.” It 
was still, however, customary for the fiscal, even in 
the latest times, to end the requisition by demanding 
torture as a matter of form. The rules in themselves 
were not so cruel as the construction put upon them 
by the inquisitors. For instance, by Torquemada’s 
instructions torture could not be repeated unless in 
case of retractation. This led to the subtlety of calling 
a renewed torture a continuation, and not a repeti- 
tion.» The rules of Torquemada and of Valdés are 
those of the greatest historical importance, the latter 
forming the code of the Holy Office until its sup- 
pression, not only in Spain, but in other countries 
where the Inquisition was established. But several 
other codes of procedure existed before the final per- 
fection of the system by Valdés. The earliest is per- 
haps the instructions for inquisitors (Directoriunv 
Inquisitorum) compiled a century earlier than Tor- 
uemada by Nichclas Eymerico, grand inquisitor of 
Peon about 1368.4 ules of practice were also 
framed two centuries later by Simancas, whose posi- 
tion as an apologist has been already stated. The 
text-book of procedure of the Italian Nganesttiad was 
the Sacro Arsenale.’ In the Netherlands, Francis 
Van der Helst was appointed inquisitor-general in 
1521, with authority to torture heretics without ob- 
serving the ordinary forms of law, and_ without 


1 ad rules will be found in Llorente'’s Hist. of the Inquisition, 
xxii. 

* A case of actual torture occurred in Spain in the case of Van 

in 1817, in spite of the papal bull. In South America, as 

1809, power to torture was conferred on inquisitors by the 

and chapter of Santiago. 
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}appeal.® In 1545 and 1550 instructions for the guid- 
The 
liability of a judge for exceeding the law was not 
always recognized by the Inquisition to the same ex- 
tent as by the lay tribunals. Llorente gives an instance 
of a warrant by an inquisitor to a licentiate ordering 
the torture of an accused person, and protesting that, 
in case of death or fracture of limbs, the fact is not 
to be imputed to the licentiate.® 

Thus far of thelaw. —_ In practice all the ingenuity 
of cruelty was exercised to find new modes of. tor- 
ment.” These cruelties led at times to remonstrance 
from the civil power. One example is the edict of 
Philip IL. just mentioned. | Another and an earlier 
one is an ordonnance of Philip the Fair, in 1302, bid- 
ding the Inquisition confine itself within the limits of 
the law.’ At Venice the senate decreed that three 
senators should be present as inquisitors. Further 
details of the varieties of torture will be found, by 
those curious in such matters, in the works of Llorente, 
Herculano ( History of the Inquisition in Portugal), 
Motley, Garrido and Cayley, and Picart, to which may 
be added works giving accounts of the sufferings of 
individuals under the Inquisition, such as the narrative 
of the sufferings of William Lithgowat Malaga in 
1622 and of Van Halen in 1817, and (in the Spanish 
and Portuguese colonies) the cases of Francisco Maren 
in Chili, and of Dellon at Goa in 1673." Mental tort- 
ure may be exemplified by ExcoMMUNICATION (q.v.), 
and by the secrecy and uncertainty of the raace ine’ 
of the inquisitors. 

As the practice of torture, both by the civil and ec- 
clesiastical power, became more systematized, it grew 
to be the subject of casuistical inquiry by churchmen, 
to an extent far exceeding the scanty discussion of the 

uestion in the text of thecanonlaw. It will be suf- 

cient here to cite as an example the treatment of it 
by Liguori, who incorporates the opinions of many of 
the Spanish casuists. On the whole, his views appear 
to be more humane than the prevailing practice. The 
object of torture he defines very neatly as being to turn 
semiplena into plena probatio. For this proper indicia 
are necessary. He then proceeds to decide certain 
questions which had arisen, the most interesting of 
which deal with the nature of the sin of which the 
accused and the judge are guilty in particular in- 
stances. <A judge sins gravely if he does not attempt 
all milder means of discovering truth before resortin 
to torture. He sins in a criminal cause, or in one o 
notable infamy, if he binds the accused by oath to tell 
the truth before there is proof against him. It is the 
same if without oath he uses threats, terror, or ex- 
hibition of torments to confound the witness.” If any 
one, to avoid grave torments, charges himself with a 
capital crime, he does not sin mortally.’ It was a 
doubtful question whether he sinned gravely in such a 
case, 
| England.—It is the boast of the common law of 
England that it never recognized torture as legal. One, 
perhaps the chief, reason for this position taken by 
the law is the difference of the nature of the pro- 
cedure in criminal cases from that in general use in 
Continental countries. _To use words more familar in 
foreign jurisprudence, the English system is aecusa- 
| torial as distinguished from inquisitorial. The com- 
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6 Motley, Dutch Republic, vol. i. p. 328. 
7 Id., p. 329. 
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1 The history of Dellon’'s narrative of his experiences in the 


ete of the Inquisition is remarkable. It was translated into 
De 


nglish in 1688 by the Rey. R. Wharton, a chaplain of Archbishop 

| Sancroft, but was refused a license, as being contrary to the king's 
religion, and the igey yo was imprisoned. 

12° Theol, Mor., bk. ix % 202. 13 3 274. 


i 


494 


mon law of England has always shown itself averse 
to the inquisitorial system, and so (at least in theory) 
to the torture which may be regarded as an outcome 
of the system whose one end was to obtain a confession 
from the accused. The tendency of the small amount 
of statute law bearing on the subject is in the same 
direction. It was provided by Magna Charta, 2 29, 
‘that no free man should be destroyed 
in any way unless by legal judgment of his equals or 
by the law of the land.’ On this Sir E. Coke com- 
ments, ‘‘No man destroyed, ete., that is, forejudged 
of life or limb, disenherited, or put to torture or 
death.”’! The Act of 27 Hen. VIII. c. 4 enacted 
that, owing to the frequent escape of pirates, in trials 
by the civil law, ‘‘ the nature whereof is that before 
any judgment of death can be given against the of- 
fenders they must plainly confess their offence (which 
they will never do without torture or pains),’’ such 
persons should be tried by jury before commissioners 
under the Great Seal. Finally, the Bill of Rights 
provided that cruel and unusual punishments ought 
not to be inflicted. The opinions of the judges have 
been invariably against torture in theory, however 
much some of them may have been led to countenance 
it in practice. ‘The strongest authority is the resolu- 
tion of the judges in Felton’s case (1628), ‘that he 
ought not by the law to be tortured by the rack, for 
no such punishmentis known or allowed by our law.’’? 
In accordance with this are the opinions of Sir John 
Fortescue,* Sir Thomas Smith,‘ and Sir E. Coke. 
The latter says,—‘‘ As there is no law to warrant tort- 
ures in this land, nor can they be justified by any pre- 
scription, being so lately brought in.’’® In spite of all 
this torture in criminal proceedings was inflicted in 
England with more or less frequency for some cen- 
turies, both as a means of obtaining evidence and as a 
part of the punishment. But it should be remarked 
that torture of the former kind was invariably ordered 
by the crown or council, or by some tribunal of extra- 
ordinary authority, such as the Star Chamber, not pro- 
fessing to be bound by the rules of the common law. 
In only two instances was a warrant to torture issued 
to a common law judge.® 

A license to torture is found as early as the Pipe Roll 
of 34 Hen. 11.7. The Templars (see TemMPLARs) 
were tortured in 1310 by royal warrant addressed 
to the mayor and sheriffs of London.® In this case it 
is recorded that torture was unknown in England, and 
that no torturer was to be found in the realm.® A 
commission was issued concerning the tortures at 
Newgate in 1334. The rack in the Tower is said to 
have been introduced by the duke of Exeter in the 
reign of Henry VI., and to have been thence called 
“the duke of Exeter's daughter.”’" In this reign 
torture seems to have taken its place as a part of 
what may be called extraordinary criminal procedure, 
claimed, and it may be said tacitly recognized, as 
exercisable by virtue of the prerogative, and continued 
in use down to 1640." The infliction of torture grad- 
ually became more common under the Tudor mon- 
archs. Under Henry VIII. it appears to have been 
in frequent use. Only two cases are recorded under 
Edward VI, and eight under Mary.” The reign of 
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| Elizabeth was its culminating point. In the words of 
| Hallam, ‘‘ the rack seldom stood idle in the Tower for 
vall the latter part of Elizabeth’s reign.’’* The vari- 
‘eties of torture used at this period are fully deseribed 
| by Dr. Lingard,” and consisted of the rack, the seav- 
'enger’s daughter, the iron gauntlets or bilboes, and 
the cell called ‘‘ Little Kase.’’? The registers of the 
council during the Tudor and early Stuart reigns are 
full of entries as to the use of torture, both for state 
and for ordinary offences." Among notable prisoners 
put to the torture were Anne Ascue, the Jesuit Cam- 
pion, Guy Fawkes,'* and Peacham (who was examined 
Fy Bacon ‘‘ before torture, in torture, and after tort- 
ure’’)."” The prevalence of torture in Elizabeth’s 
reign led to the well-known defence attributed to Lord 
Burghley, ‘‘ A declaration of the favorable dealing of 
Her Majesty’s commissioners appointed for the ex- 
amination of certain traitors, and of tortures unjustly 
reported to be done upon them for matter of religion,’’ 
1583.% The use of torture in England being always 
of an extraordinary and extra-judicial nature, it is 
comparatively certain that it could hardly have been 
applied with that observation of forms which existed 
in countries where it was regulated by law. There 
were no rules and no responsibility beyond the will 
of the crown or council. This irresponsibility is urged 
by Selden” as a strong objection to the use of torture. 

So far of what may be called torture proper, to 
which the common law professed itself a stranger. 
There were, however, cases fully recognized by the 
common law which differed from torture only in name. 
The peine forte et dure was a notable example of this. 
If a prisoner stood mute of malice instead of pleading, 
he was condemned to the pene, that is, to be stretched 
upon his back and to have iron laid upon him as much 
as he could bear, and more, and so to continue, fed 
upon bad bread and stagnant water through alternate 
days until he pleaded or died.” It was abolished by 
12 Geo. III. c. 20. 7 and 8 Geo. IV. ¢. 28 enacted 
that a plea of ‘‘not guilty’’ should be entered for a 
prisoner so standing mute. A case of pene occurred 
as lately as 1726. At times tying the thumbs with 
whip-cord was used instead of the peine. This was 
said to be a common practice at the Old Bailey up to 
the last century.“ In trials for witchcraft the legal 
proceedings often partook of the nature of torture, as 
in the throwing of the reputed witch into a pond to 


see whether she would sink or swim, in drawing her 
blood,* and in thrusting pins into the body to try to 
find the insensible spot. Confessions, too, appear to 
have been often extorted by actual torture, and tort- 
ure of an unusual nature, as the devil was supposed 
to protect his votaries from the effects of eedtiney 
torture. 

Torture as a part of the punishment existed in fact, 
if not in name, down to a very recent period. Muti- 
lation as a punishment appears in some of the pre- 
Conquest codes, such as those of Alfred, Athelstan, 
and Canute. Bracton, who does not notice torture as 
a means of obtaining evidence, divides corporal pun- 
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ishment into that inflicted with and without torture.! 
Later instances are the punishment of burning to 
death inflicted on heretics under the Six Articles (31 
Hen. VIII. ec 14) and other Acts, and on women for 
petit treason (abolished by 30 Geo. III. ¢ 48), the 
mutilation inflicted for violence in a royal palace by 33 
Hen. VIII. ¢. 12, the punishment for high treason, 
which existed nominally until 1870 (see TREASON), the 
pillory (abolished by 7 Will. IV. and 1 Vict. ¢. 23), 
the stocks, and the burning in the hand for felony 
(abolished by 19 Geo. III. ¢ 74). Corporal punish- | 
ment now exists only in the case of juvenile ade 
(see SUMMARY JURISDICTION) and of robbery with 
violence (see THerr). It was aboltshed in the army 
by the Army Act, 1881.? 


Scotland.—Torture was long a reecugnized part of Scottish 
criminal procedure, and was acknowledged as such by 
many Acts.and warrants of the Scottish parliament, and 
warrants of the crown and the privy council. Some of the 
more important instances are the following. In 1542 the 
forfeiture of John, Lord Glammis, was reduced by the par- 
liament as having proceeded on a confession extorted by | 
threats of the “ pynebankis.” In 1567 four persons were | 
ordered by the Privy Council to be tortured for complicity 
in Darnley’s murder.’ In 1591 a commission issued to | 
torture certain persons accused of witchcraft. James VI., | 
in 1596, empowered the provost and bailies of Edinburgh | 
to try rioters by torture. The torture was applied to Rhynd | 
in 1600, on a charge of being privy to the Gowrie House 


conspiracy. Two Acts in 1649 dealt with torture: one 
took the form of a warrant to examine witnesses against | 
William Barton by any form of probation,® the other of a| 
warrant to a committee to inquire as to the use of torture 
against persons suspected of witchcraft.7. In 1650 the par- 
liament ordained the committee appointed for the exami- | 
nation of prisoners to intimate to Colonel Sibbald that if 
his examination were not satisfactory the parliament 
would ordain him to be tortured. The judges, in 1689, 
were empowered by the estates to torture Chiesly of Dalrye, 
charged with the murder of the Lord President Lockhart, 
in order to discover accomplices. In the same year the use 
of torture without evidence or in ordinary cases was de- 
clared illegal in the Claim of Right. The careful wording 
of this will be: noticed: it does not object to torture alto- 
gether, but reserves it for cases where a basis of evidence 
had already been laid, and for crimes of great gravity, 
thus admitting the dangerous principle, founded on Roman 
law, that the importance of the crime is a reason for de- 
parting from the ordinary rules of justice. However great 
the crime, it is no more certain than in the case of a crime 
of less gravity that the person accused was the person who 
committed it. A warrant issued in the same year to put to 
the torture certain persons accused of conspiring against 
the Government, and also certain dragoons suspected of 
corresponding with Lord Dundee. In 1690 an Act passed 
reciting the torture of William Carstares, a minister, in 
1683, and re-establishing his competency as a witness.8 The 
last warrant appears to be one in 1690 for torturing a man 
accused of rape and murder. In 1708 torture in Scotland 
was finally abolished by 7 Anne c. 21,75. Many details 
of the tortures inflicted will be found in Pitcairn’s Criminal 
Trials and the introduction to Maclaurin’s Criminal Cases. 
Among other varieties—the nature of some of them can 
only be guessed—were the rack, the pilniewinkis, the boot,? | 
the caschie-laws, the lang irnis, the narrow-bore, and, | 
worst of all, the waking, or artificial prevention of sleep.’ 
_ The ingenuity of torture was exercised in a special degree 
on charges of witchcraft, notably in the reign of James VI., | 
an expert both in witchcraft and in torture. The Act of | 
1649, already cited, shows that the principle survived him. 
Under the government of the dukes of Lauderdale and 
York torture as a practice in charges of religious and politi- 
eal offences reached its height. ‘The privy council was 
accustomed to extort confessions by torture; that grim 
divan of bishops, lawyers, and peers sucking in the groans 
of each undaunted enthusiast, in hope that some imperfect 
avowal might lead to the sacrifice of other victims, or at 
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least warrant the execution of the present.” With such 
examples before them in the law, it is scarcely to be won- 
dered at that persons in positions of authority, especially 
the nobility, sometimes exceeded the law and inflicted tort- 
There 
are several instances in the register of the privy council of 
suits against such persons, e.g., against the earl of Orkney, 
in 1605, for putting a son of Sir Patrick Bellenden in the 
boots. 

Ireland seems to have enjoyed a comparative immunity 
from torture. It was not recognized by the common or 
statute law, and the cases of its infliction do not appear to 
be numerous. In 1566 the president and council of Mun- 
ster, or any three of them, were empowered to inflict tort- 
ure, “in cases necessary, upon vehement presumption of 
any great offence in any party committed against the 
Queen’s Majesty.” !? In 1583 Hurley, an Irish priest, was 
tortured in Dublin, by “toasting his feet against the fire 
with hot boots.” In the case of Myagh, in 1581, the ac- 
cused was brought over from Ireland by command of the 
lord deputy to be tortured in the Tower.“ In 1615 one 
O’Kennan was put to the rack in Dublin by virtue of the 
lord deputy’s commission.'® In 1627 the lord deputy doubted 
whether he had authority to put a priest named O’Cullenan 
to the rack. An answer was returned by Lord Killultagh 
to the effect that “ you ought to rack him if you saw cause 
and hang him if you found reason,” 16 

British Colonies and Dependencies.—The infliction of torture 
in any British colony or dependeney has usually been re- 
garded as contrary to law, and ordered only by arbitrary 
authority. It is true that in the trial of Sir Thomas Picton 
in 1806, for subjecting, while governor of Trinidad, a wo- 
man named Luisa Calderon to the torture of the picquet,!™ 
one of the grounds of defence was that such torture was 
authorized by the Spanish law of the island, but the accused 
was convicted in spite of this defence, and the final decision 
of the Court of King’s Bench, in 1812, decreeing a respite 
of the defendant’s recognizances till further order, was per- 
haps not so much an affirmation of the legality in the par- 
ticular instance as the practical expression of a wish to 
spare an eminent public servant.!® As to India, the second 
charge against Warren Hastings was extortion from the 
begums of Oude by means of the torture of their servants. 
In the present Indian Penal Code and Evidence Act there 
are provisions intended, as Sir James Stephen says,”° to 
prevent the practice of torture by the police for the purpose 
of extracting confessions from persons in their custody.2 
In Ceylon torture, which had been allowed under the Dutch 
government, was expressly abolished by royal proclamation 
in 1799. 

United States—One instance of the peine forte et dure is 
known. It was inflicted in 1692 0n Giles Cory of Salem, 
who refused to plead when arraigned for witcheraft.22. The 
constitution of the United States provides, in the words of 
the Bill of Rights, that cruel and unusual punishments are 
not to be inflicted.2* This is repeated in the constitutions 
of most States. The infliction of cruel and unusual punish- 
ment by the master or officer of an American vessel on the 
high seas, or within the maritime jurisdiction of the United 
States, is punishable with fine or imprisonment, or both.** 

Continental States.—The principles of Roman law were 
generally adopted, Want of space unfortunately prevents. 
a detailed examination of the law of other countries, but 
that of Italy may fairly be taken as the type of a system 
which reached at its maturity a certain revolting complete- 
ness of which it is difficult to speak with patience. The 
law as it existed in Italy is contained in a long line of au- 
thorities, chiefly supplied by the school of Bologna, begin- 
ning with the glossatores and coming down through the: 
post-glossatores, until the system attained its perfection in 
the vast work of Farinaccius, written early in the 17th 
century, where every possible question that could arise is. 
treated with elaborate minuteness. The writings of jurists 
were supplemented by a large body of legislative enactments. 
in most of the Italian states, extending from the constitu- 
tions of the emperor Frederick II. down to the last century. 
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It is not until Bartolus (1314-1357) that the law begins to 
assume a definite and complete form, In his commentary 


on book xlviii. of the Digest he follows Roman law closely, | 


but introduces some further refinements: e.g., though lead- 
ing questions may not be asked in the main inquiry they 
are admissible as subsidiary. There is a beginning of 
classification of indicia. A very full discussion of the law 
is contained in the work on practice of Hippolytus de Mar- 
siliis,! a jurist of Bologna, notorious, on his own admission, 
as the inventor of the torture of keeping without sleep. 
He defines the question as inquisitio veritatis per tormenta et 
cordis dolorem, thus recognizing the mental as well as the 
physical elements in torture. It was to be used only in 
capital cases and atrocious crimes. The works of Fari- 
naccius and of Julius Clarus nearly a century later were 
of great authority from the high official positions filled by 
the writers. Farinaccius was procurator-general to Pope 
Paul V., and his discussion of torture is one of the most 
complete of any.2 It occupies 251 closely printed folio 
pages with double columns. The length at which the sub- 
ject is treated is one of the best proofs of the science to 
which it had been reduced. The chief feature of the work 
is the minute and skilful analysis of indicia, fama, pre- 
sumptio, and other technical terms. Many definitions of 
indicium are suggested, the best perhaps being conjectura ex 
probabilibus et non necessariis orta, a quibus potest abesse veri- 
tas sed non verisimilitudo. For every infliction of torture a 
distinct indiciwm is required. But this rule does not apply 
where it is inflicted for discovering accomplices or for dis- 
covering a crime other than -that for which it was origi- 
nally inflicted. Torture may be ordered in all criminal 
vases, except small offences, and in certain civil cases, 
such as denial of a depositum, bankruptcy, usury, treas- 
ure trove, and fiscal cases. It may be inflicted on all 
persons, unless specially exempted (clergy, minors, etc.), 
and even those exempted may be tortured by command of 
the sovereign. There are three kinds of torture, levis, 
gravis, and gravissima, the first and second correspond- 
ing to the ordinary torture of French writers, the last to 
the éxtraordinary. The extraordinary or gravissima was 
as much as could possibly be borne without destroying life. 
An immense yariety of tortures is mentioned, the most 
usual being the tying of one hand only with the cord. The 
judge could not begin with torture ; it was only a subsidium, 
If inflicted without due course of law, it was void asa proof. 
The judge was liable to penalties if he tortured without 
proper indicia, if a privileged person, or if to the extent that 
death or permanent illness was the result. An immense 
variety of tortures is mentioned, and the list tended to 
grow, for, as Farinaccius says, judges continually invented 
new modes of torture to please themselves. Numerous 
casuistical questions are treated at length. Could a priest 
reveal an acknowledgment of an intended crime made to 
him in confession? What kinds of reports or how much 
hearsay evidence constituted fame? How far was a con- 
fession allowed to be extorted by blandishments or false 
promises on the part of the judge? Were there three or 
five grades in torture? Julius Clarus of Alessandria was a 
member of the council of Philip 114 To a great extent 
he follows Farinaccius. He puts the questions for the con- 
sideration of the judge with great clearness. They are— 
whether (1) a crime has been committed, (2) the charge is 
one in which torture is admissible, (3) the fact can be 
proved otherwise, (4) the crime was secret or open, (5) the 
object of the torture is to elicit confession of crime or dis- 
covery of accomplices. He admits the tremendous power 
given toa judge of torturing a witness should he suspect 
that the latter knows the truth and is concealing it. An 
accuser may not be racked with the accused in order to 
test his sincerity. The clergy can be tortured only in 
charges of treason, poisoning, and violation of tombs. On 
the great question whether there are three or five grades, 
he decides in favor of five, viz., threats, taking to the place 


of torment, stripping and binding, lifting on the rack, rack- | 


ing. Other Italian writers of less eminence have been 
referred to for the purposes of this article. The burden 
of their writings is practically the same, but they have not 
attained thesystematic perfection of Farinaccius. Citations 
from many of them are made by Manzoni (see below). 
Among others are Guido de Suzara, Paris de Puteo, Mgidius 
Bossius of Milan, Casonus of Venice, Decianus, Follerius, 
and Tranquillus Ambrosianus, whose works cover the 
period from the 13th to the end of the 17th century. The 
law depended mainly on the writings of the jurists as in- 


terpreters of custom. At the same time in all or nearly all 
the Italian states the customary law was limited, supple- | 


1 Practica Criminalis ae Averolda nuncupatur, Venice, 1532. 
2 Praxis et Theorica 

fort, 1622. 
% Practica Criminalis Finalis, Lyons, 1637. 
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|mented, or amended by legislation. That a check by 
| legislative authority was necessary appears from the 
glimpses afforded by the writings of the jurists that the 
letter of the law was by no means always followed. The 
| earliest legislation after the Roman law seems to be the 
‘constitutions of the emperor Frederick IL. for Sicily pro- 
| mulgated in 1231. 

Several instances of the torture of eminent persons occur 
in Italian history. The historical case of the greatest lit- 
| erary interest is that of the persons accused of bringing the 
plague into Milan in 1630 by smearing the walls of houses 
with poison. An analysis of the case was undertaken by 
Verri® and Manzoni,® and puts in a clear light some of the 
abuses to which the system led in times of popular panic. 
Convincing arguments are urged by Manzoni, after an ex- 
haustive review of the authorities, to prove the ground- 
lessness of the charge on which two innocent persons 
underwent the torture of the canape, or hempen cord (the 
effect of which was partial or complete dislocation of the 
wrist), and afterwards suffered death by breaking on the 
wheel. The main arguments shortly stated, are these, all 
based upon the evidence as recorded, and the law as laid 
down by jurists. (1) The unsupported evidence of an ac- 
complice was treated as an indiciwm in a case not one of 
those exceptional ones in which such an indicium was suffi- 
cient. The evidence of two witnesses or a confession by 
the accused was necessary to establish a remote indicium, 
such as lying. (2) Hearsay evidence was received when 
primary evidence was obtainable. (3) The confession made 
under torture was not ratifiedafterwards. (4) It was made 
in consequence of a promise of impunity. (5) It was of an 
impossible crime. 


Much Pel information on the pi Hy will be found in the 
works of Mr. Lea and Mr. Lecky, to which reference has already 
been made, in the Penn Cyclopedia, s.v. “Torture,” in Zedler’s 
Universal Lexicon, s.v. “‘ Tortur,” and in Meyer's Esprit des Insti- 
tutions Judiciaires. For England, Jardine’s work is the standard 
authority. Thirty-six kinds of torture are described in Meyer's 
Konversations- Lexikon, s.v. ‘‘ Tortur.” Instruments of torture are 
still preserved in the Tower of London and in the museums of 
Munich, Ratisbon, Nuremberg, The Hague, and other places, 
Those at the Tower are the iron collar, the bilboes, the thumb- 
screw, and the scavenger’s daughter. There is also a model of 
one of the forms of the rack. (3. Wt.) 


TORY. See Wuie Ann Tory. 
TOTEMISM. A totem is a class of material ob- 
jects which a savage regards with superstitious respect, 
believing that there exists between him and every 
member of the class an intimate and altogether special 
relation. The name is derived from an Ojibway 
(Chippeway) word which was first introduced into. 
literature, so far as appears, by J. Long, an Indian 
interpreter of last century, who spelt it totam.’ The 
connection between a man and his totem is mutually 
beneficent: the totem protects the man, and the man 
shows his respect for the totem in various ways, by 
not killing it if it be an animal, and not cutting or 
gathering it if it be a plant. As distinguished from a 
fetich, a totem is never an isolated individual, but 
always a class of objects, generally a species of animals 
or of plants, more rarely a class of inanimate natural 
objects, very rarely a class of artificial objects. 
Considered in relation to men, totems are of at least 
three kinds: (1) the clan totem, common 
to a whole clan, and passing by inheritance ok 
from generation to generation ; (2) the sex 
totem, common either to all the males or to all the 
females of a tribe, to the exclusion in either case of 
the other sex ; (3) the individual totem, belonging to 
a single individual and not passing to his descendants. 
Other kinds of totems exist and will be noticed, but 
they sree here be regarded as varieties of the clan 
totem. e latter is by far the most important of all ; 
and where we speak of totems or totemism w t 
qualification the reference is always to the clan totem. 
The Clan Totem.—The clan totem is reverenced by 
a body of men and women who call them- 
selves by the name of the totem, believe 
themselves to be of one blood, descendants - 
of a common ancestor, and are bound together 


4 For instance, Paris de Puteo illustrates the extra- 
ties sometimes practiced by asserting that he saw 
an accused by the hair of the head and dash his 
mfession. 
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eommon obligations to each other and by a common 
faith in the totem. Totemism is thus botha religious 
anda social system, In its religious aspect it consists 
of the relations of mutual respect and protection be- 
tween a man and his totem ; in its social aspect it con- 
sists of the relations of the clansmen to each other 
and to men of other clans. In the later history of 
totemism these two sides, the religious and the social, 
tend to part company; the social system sometimes 
survives the religious ; and, on the other hand, relig- 
ion sometimes bears traces of totemism in countries 
where the social system based on totemism has disap- 
peared. We begin with the religious side. 

Totemism as a Religion or the Relation between 
a Man and his Totem.—The members of a 
totem clan call themselves by the name of 
their totem, and commonly believe them- 
selves to be actually descended from it. 


Totemism as 
a religion. 


Thus the Turtle clan of the Iroquois are descended from 
a fat turtle, which, burdened by the weight of 


apa its shell in walking, contrived by great ex- 
totem. ertions to throw it off, and thereafter gradu- 


ally developed into a man.! The Cray-Fish 
clan of the Choctaws were originally cray-fish and lived 
underground, coming up occasionally through the mud to 
the surface. Once a party of Choctaws smoked them out, 
and, treating them kindly, taught them the Choctaw lan- 
guage, taught them to walk on two legs, made them cut 
off their toe nails, and pluck the hair from their bodies, 
after which they adopted them into the tribe. But the rest 
of their kindred, the cray-fish, are still living underground.? 
The Osages are descended from a male snail and a female 
beaver. The snail burst his shell, developed arms, feet, and 
legs, and became a fine tall man; afterwards he married the 
beaver maid. Some of the clans of western Australia are 
descended from ducks, swans, and other waterfowl. In 
Senegambia each family or clan is descended from an ani- 
mal (hippopotamus, scorpion, etc.), with which it counts 
kindred.> 
Somewhat different are the myths in which a human an- 
cestress is said to have given birth to an animal of the to- 
tem species. Thus the Snake clan among the Moquis of 
Arizona are descended from a woman who gave birth to 
snakes. The Bakalai in western equatorial Africa believe 
that their women once gave birth to the totem animals; 
one woman brought forth a calf, others a crocodile, hippo- 
potamus, monkey, boa, and wild pig.’ 


Believing himself to be descended from, and there- 
fore akin to, his totem, the savage natu- 


nea rally treats it with respect. If it is an 
totem. animal he will not, as a rule, kill or eat 


it. In the Mount Gambier tribe (South 
Australia) “‘a man does not kill or use as food any 
of the animals of the same subdivision with himself, 
excepting when hunger compels; and then they ex- 
press sorrow for having to eat their wingong (friends) 
or pepenang (their flesh). When using the last word 
they touch their breasts, to indicate the close relation- 
ship, meaning almost a part Of themselves. 


To illustrate: Oue day one of the blacks killed a crow. 
‘Three or four days afterwards a Boortwa (crow) named 
Larry died. He had been ailing for some days, but the 
killing of his wingong hastened his death. The tribes 
about the Gulf of Carpentaria greatly reverence their totems: 
if any one were to kill the totem animal in presence of the 
man whose totem it was, the latter would say, “What for you 
‘kill that fellow? that my father!” or “That brother be- 
longing to me you have killed; why did you do it?’ 
Sir George Grey says of the western Australian tribes that 
man will never kill an animal of his kobong (totem) species 
if he finds it asleep ; “ indeed, he always kills it reluctantly. 
and never without affording it a chance to escape. This 
arises from the family belief that some one individual of 
i 
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| the species is their nearest friend, to kill whom would be a 
| great crime, and to be carefully avoided,’” Amongst the 
| Indians of British Columbia a man will never kill his to- 
| tem animal; if he sees another do it, he will hide his face 
for shame, and afterwards demand compensation for the 
act. Whenever one of these Indians exhibits his totem 
badge (as by painting it on his forehead), all persons of the 
same totem are bound to do honor to it by casting property 
before it.11. The Damaras in South Africa are divided into 
totem clans, called “ eandas ;” and according to the clan to 
which they belong they refuse to partake, e.g., of an ox 
marked with black, white, or red spots, or of a sheep with- 
| out horns, or of draught oxen. Some of them will not even 
| touch vessels in which such food has been cooked, and avoid 
even the smoke of the fire which has been used to cook it.” 
The negroes of Senegambia do not eat theirtotems.“ The 
Mundas (or Mundaris) and Oraons in Bengal, who are di- 
vided into exogamous totem clans, will not kill or eat the 
totem animals which give their names to the clans.!4 A re- 
markable feature of some of these Oraon totems is that they 
are not whole animals, but parts of animals, as the head of 
a tortoise, the stomach of a pig. In such cases (which are 
not confined to Bengal) it isof course not the whole animal, 
but only the special part, that the clansmen 

are forbidden to eat. Such totems may be dis- Split totems. 
tinguished as split totems. The Jagannfthi 

Kumhar in Bengal abstain from killing or injuring the to- 
tems of their respective clans, and they bow to their 
totems when they meet them. 


When the totem is a plant the rules are such as 
these. A native of western Australia, 
whose totem is a vegetable, ‘‘may not 
gather it under certain circumstances and 
at a particular period of the year.’’'® An Oraon clan, 
whose totem is the kujrar tree, will not eat the oil of 
that tree, nor sit in its shade.” The Red Maize clan 
of the Omahas will not eat red maize. Those of the 
people of Ambon and Uliase who are descended from 
trees may not use these trees for firewood. 

The rules not to kill or eat the totem are not the 
only taboos; the clansmen are often for- 
bidden to touch the totem or any part of 
it, sometimes even to look at it. 


Thus the Elk clan of the Omahas neither eat the flesh 
nor touch any part of the male elk.!5 The Deer-Head clan 
of the Omahas may not touch the skin of any animal of the 
deer family, nor wear moccasins of deer skin, nor use the 
fat of the deer for hair-oil; but they may eat the flesh of 
deer. Of the totem clans in Bengal it is said that they 
“are prohibited from killing, eating, cutting, burning, car- 
rying, using, etc.,” the totem.2”. The Bechuanas in South 
Africa, who have a well-developed totem system, may not 
eat nor clothe themselves in the skin of the totem animal.?! 
They even avoid, at least in some cases, to look at the 
totem. Thus to a man of the Bakuena (Bakwain) or Croco- 
dile clan, it is “ hateful and unlucky” to meet or gaze on a 
crocodile; the sight is thought to cause inflammation of 
the eyes. 

Sometimes the totem animal is fed or even kept alive in 
captivity. Among the mountaineers of For- 
mosa each clan or village keeps its totem (ser- 
pent, leopard, etc.) in a cage.22. A Samoan clan 
whose totem was the eel used to present the first fruits of 
the taro plantations to the eels.” Amongst the Narrinyeri 
in South Australia men of the Snake clan sometimes catch 
snakes, pull out their teeth or sew up their mouths, and 
keep them as pets.24 In a Pigeon clan of Samoa a pigeon 
was carefully kept and fed. Amongst the Kalang in Java, 
whose totem is the red dog, each family as a rule keeps one 
of these animals, which they will on no account allow to be 
struck or ill-used by any one.”6 


Plant 
totems. 


Totem 
taboos. 


Totem kept 
in captivity. 
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The dead totem is mourned for and buried like a dead 


clansman. In Samoa, if a man of the Owl 
ieee ana ‘totem found a dead owl by the road side, he 
mourned would sit down and weep oVer it and beat his 


forehead with stones till the blood flowed. 
The bird would then be wrapped up and buried with as 
much ceremony as if it had been a human being. “ This, 
however, was not the death of the god. He was supposed 
_to be yet alive, and incarnate in all the owls in existence.” ! 
The generalization here implied is characteristic of totem- 
ism; it is not merely an individual but the species that is 


reverenced. The Wanika in eastern Africa look on the | 


hyena as one of their ancestors, and the death of an hyena 
is mourned by the whole people; the mourning for a chief 
is said to be as nothing compared to the mourning for an 
hyena A tribe of southern Arabia used to bury a dead 
gazelle wherever they found one, and the whole tribe 
mourned for it seven days.’ A Californian tribe which 
reverenced the buzzard held an annual festival at which 
the chief ceremony was the killing of a buzzard without 
losing a drop of its blood. It was then skinned, the feathers 
were preserved to make a sacred dress for the medicine- 


man, and the body was buried in holy ground amid the | 


lamentations of the old women, who mourned as for the 

loss of a relative or friend.‘ 
As some totem clans avoid looking at their totem, so others 
are careful not to speak of it by its proper name, 


ine ye but use descriptive epithets instead. The three 
by name, totems of the Delawares—the wolf, turtle, and 


turkey—were referred to respectively as “ round 
foot,” “crawler,” and “not chewing,” the last referring to 
the bird’s habit of swallowing its food ; and the clans called 
themselves, not Wolves, Turtles, and Turkeys, but “ Round 
Feet,” “Crawlers,” and “ Those who do not chew.”> The 
Bear clan of the Ottawas called themselves not Bears but 
Big Feet.6 The object of these circumlocutions is probably 
to give no offence to the worshipful animal. 


The penalties supposed to be incurred by acting dis- 


etias a he wry to the totem are various. The 
quences of Bakalai think that if a man were to eat his 
egret totem the women of his clan would mis- 


carry and give birth to animals of the 
totem kind, or die of an awful disease.*?’ The Elk clan 
among the Omahas believe that if any clansman were 
to touch any part of the male elk, or eat its flesh or 
the flesh of the male deer, he would break out in 
boils and white spots in different parts of the body.® 
The Red Maize subclan of the Omahas believe that, 
if they were to eat of the red maize, they would have 
running sores all round their mouth.® And in general 
the Omahas believe that to eat of the totem, even in 
ignorance, would cause sickness, not only to the eater, 
but also to his wife and children.” The worshippers 
of the Syrian goddess, whose creed was saturated with 
totemism, believed that if they ate a sprat or an an- 
chovy their whole bodies would break out in ulcers, 
their legs would waste away, and their liver melt, or 
that their belly and legs would swell up." 

The Samoans thought it death to injure or eat their 
totems. The totem was supposed to take up his abode 
in the sinner’s body, and there to gender the very thing 
which he had eaten till it caused his death.” 


Thus if a Turtle man ate of a turtle he grew very ill, and 
the voice of the turtle was heard in his inside 


ee pape saying, “He ate me; Iam killing him.” In 
Sopcanitg such cases, however, the Samoans had a mode 
totem. of appeasing the angry totem. The offender 


himself or one of his clan was wrapped in 
leaves and laid in an unheated oven, as if he were about to 
be baked. Thus if amongst the Cuttle-Fish clan a visitor 
had caught a cuttle-fish and cooked it, or if a Cuttle-Fish 
man had been present at the eating of a cuttle-fish, the 
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Cuttle-Fish clan met and chose a man or woman who went 

through the pretence of being baked. Otherwise a cuttle- 

fish would grow in the stomach of some of the clan and be 
| their death.!* 


In Australia, also, the punishment for eating the 
‘totem appears to have been sickness or 
' death. But it is not merely the totem 
which is tabooed to the Australians, they 
have, besides, a very elaborate code of food prohibi- 
tions, which vary chiefly with age, being on the whole 
| strictest and most extensive at puberty, and gradually 
'relaxing with advancing years. ‘Thus young men are 
‘forbidden to eat the emu; if they ate it, it is thought 
‘that they would be afflicted with sores all over their 
_ bodies. 6 

The relation between a man and his totem is one of 
mutual help and protection. If the man 


Australian 
food taboos, 


“ Totem will 
respects and cares for the totem, he expects not injure 
that the totem will do the same by him, #nsman. 


In Senegambia the totems, when they are dangerous 
animals, will not hurt their clansmen; eg., men of 
the Scorpion clan affirm that scorpions (of a very 
deadly kind) will run over their bodies without biting 
them.’ A Snake clan (Ophiogenes) in Asia Minor, 
believing that they were descended from snakes, and 
that snakes were their kinsmen, submitted to a prac- 
tical test the claims of any man amongst them whom 
they suspected of being notrue clansman. They made 
a snake bite him ; if he survived, he was a true clans- 
man ; if he died, he was not.” The Psylli, a Snake 
clan in Africa, had a similar test of kinship ; they ex- 
posed their new-born children to snakes, and if the 
snakes left them unharmed or only bit without killing 
them, the children were legitimate; otherwise they 
were bastards.’® In Senegambia, at the present day, a 
python is expected to visit every child of the Python 
clan within eight days after birth.” 

Other totem clans regard a man who has been bitten 
by the totem, even though he survives, as disowned 
by the totem, and therefore they expel him from the 
clan. Among the Crocodile clan of the Bechuanas, if 
aman has been bitten by a crocodile, or merely had 
water splashed over him by a crocodile’s tail, he is 
expelled the clan.” 

ut it is not enough that the totem should merely 


abstain from injuring, he must positively 
benefit the men who put their faith in him. Tee Sele 
The Snake clan (Ophiogenes) of Asia Minor 


believed that if they were bitten by an adder they had 
only to put a snake to the wound and their totem 
would suck out. the poison and soothe away the in- 
flammation and the pain. Hence Omaha medicine- 
men, in curing the sick, imitate the action and voice 
of their (individual) totem.” Members of the Serpent 
clan in Senegambia profess to heal by their touch 
persons who have been bitten by serpents.* A similar 
profession was made in antiquity by Snake clans in 
Africa, Cyprus, and Italy.” 

Again, the totem gives his clansmen important in- _ 
formation by means of omens. In the 
Coast Murring tribe of New South Wales 
each man’s totem warned him of coming 
danger; if his totem was a kangaroo, a kangaroo 
would warn him against his foes. The Samoan to- 
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tems gave omens to their clansmen. 


was a signal to go on; but if it flew across their path, 
or backwards, it was a sign to retreat.! 
tame owl on purpose to give omens in war.? 

When the conduct of the totem is not all that his 
clansmen could desire, they have various ways of put- 
ting pressure on him. 


Thus, in harvest time, when the birds eat the corn, the 
Small Bird clan of the Omahas take some corn which they 
chew and spit over the field. This is thought to keep the 
birds from the crops.8 If worms infest the corn the Rep- 
tile clan of the Omahas catch some of them and pound 
them up with some grains of corn which have been heated. 
They make a soup of the mixture and eat it, believing that 
the corn will not be infested again, at least for that year.* 
During a fog the men of the Turtle subclan of the Omahas 
used to draw the figure of a turtle on the ground with its 
face to the south. On the head, tail, middle of the back, 
and on each leg were placed small pieces of a red breech-cloth 
with some tobacco. This was thought to make the fog 


disappear.> 


In order, apparently, to put himself more fully 
—_ under the protection of the totem, the 
assimilates clansman is in the habit of assimilating 
himself to himself to the totem by dressing in the 

] skin or other part of the totem animal, 
arranging his hair and mutilating his body so as to 
resemble the totem, and representing it on his body 
by cicatrices, tattooing, or paint. 


Among the Thlinkets on solemn occasions, such as dances, 
memorial festivals, and burials, individuals often appear 
disguised in the full form of their totem animals; and as a 
rule, each clansman carries at least an easily recognizable 

part of his totem with him.6 Amongst the Omahas, the 
smaller boys of the Black Shoulder (Buffalo) clan wear two 
locks of hair in imitation of horns.7. The Small Bird clan 
of the Omahas “ leave a little hair in front, over the fore- 
head, for a bill, and some at the back of the head, for the 
bird’s tail, with much over each ear for the wings.”® The 
Turtle subelan of the Omahas “ cut off all the hair from 
a boy’s head, except six locks; two are left on each side, 
one over the forehead, and one hanging down the back in 
imitation of the legs, head, and tail of aturtle.”’® The prac- 
tice of knocking out the upper front teeth at puberty, 
which prevails in Australia and elsewhere, is, or was once, 
_ probably an imitation of the totem. The Batoka in Africa 
who adopt this practice say that they do soin order to be 
like oxen, while those who retain their teeth are like 
_ zebras.!° : 
_ The Haidas of Queen Charlotte Islands are universally 
“wattoot: tattooed, the design being in all cases the totem, 
M8- executed in a conventional style. Whenseveral 
families of different totems live together in the same large 
house, a Haida chief will have all their totems tattooed on 
his person.!! Tribes in South America are especially dis- 
tinguished by their tattoo marks, but whether these are 
totem marks is not said.* The Australians do not tattoo 
but raise cicatrices; in some tribes these cicatrices are 
ged in patterns which serve as the tribal badges, con- 
ting of lines, dots, circles, semicircles, ete According 
one authority, these Australian tribal badges are some- 
times representations of the totem.™ 
_ Again, the totem is sometimes painted on the person of 
the clansman. This, as we have seen (p. 497), is sometimes 
done by the Indians of British Columbia. Among the 
Hurons (Wyandots) each clan has a distinctive mode of 
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Thus, if an owl | painting the face; and, at least in the case of the chiefs at in- 
flew before the Owl clan, as they marched to war, it |stallation, this painting represents the totem." 


Among 
the Moquis the representatives of the clans at foot-races, 
dances, etc., have each a conventional representation of his 
totem blazoned on breast or back.!® 


The clansman also affixes his totem mark as a sig- 
nature to treaties and other documents,” and paints 
or carves it on his weapons, hut, canoe, ete. 

The identification of a man with his totem appears 
further to have been the object of various ceremo- 
nies observed at birth, marriage, death, and on other 
occasions. 

Birth Ceremonies.—On the fifth day after birth a 
child of the Deer-Head clan of the Omahas 
is painted with red spots on its back, in 
imitation of a fawn, and red stripes are 
pert on the child’s arms and chest. All the Deer- 

ead men present at the ceremony make red spots on 
their chests."* When a South Slavonian woman has 
given birth to a child, an old woman runs out of the 
house and calls out, ‘‘ A she-wolf has littered a he- 
wolf,’’ and the child is drawn through a wolfskin, as 
if to simulate actual birth from a wolf. Further, a 
piece of the eye and heart of a wolf are sewed into the 
child’s shirt, or hung round its neck; and, if several 
children of the family have died before, it is called 
Wolf. The reason assigned for some of these customs 
is that the witches who devour children will not at- 
tack a wolf.!® In other words, the human child is dis- 
guised as a wolf to cheat its supernatural foes. The 
same desire for protection against supernatural danger 
may be the motive of similar totemic customs, if not 
of totemism in general. 

arriage Ceremonies. —Among the Kalang of Java, 
whose totem isthe red dog, bride and Marriage 
bridegroom before marriage are rubbed ceremonies. 
with the ashes of a red dog’s bones.22 Among the 
Transylvanian Gypsies, bride and bridegroom are 
rubbed with a weasel skin.” The sacred goatskin (cegis 
which the priestess of Athene took to newly marrie 
women may have been used for this purpose.” At 
Rome bride and bridegroom sat down on the skin of 
the sheep which had been sacrificed on the occasion. 
An Italian bride smeared the doorposts of her new 
home with wolf’s fat.% It is difficult to separate from 
totemism the custom observed by totem clans in Ben- 
gal of marrying the bride and bridegroom to trees 
before they are married to each other. The bride 
touches with red lead (a common marriage ceremony) 
a mahwé tree, clasps it in her arms, and is tied to it. 
The bridegroom goes through a like ceremony with a 
mango tree.” 

Death Ceremonies.—In death, too, the clansman seeks 
to become one with his totem. Amongst Death cere- 
some totem clans it is an article of faith monies. 
that, as the clan sprang from the totem, so each clans- 
man at death reassumes the totem form. Thus the 
Moquis, believing that the ancestors of the clans were 
respectively rattlesnakes, deer, bears, sand, water, to- 
bacco, etc., think that at death each man, according 
to his clan, is changed into a rattlesnake, a deer, ete. 
Amongst the Black Shoulder soc | clan of the 
Omahas a dying clansman was wrapped in a buffalo 
robe with the hair out, his face was painted with the 
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clan mark, and his friends addressed him thus: ‘* You 
are going to the animals (the buffaloes). You are going 
to rejoin your ancestors. You are going, or your four 
souls are going, to the four winds. Be strong.” ? 
Ceremonies at Puberty. —The attainment of puberty 
Ceremonies is celebrated by savages with ceremo- 
at puberty. nies some of which seem to be directly con- 
»nected with totemism. The Australian rites of initi- 
‘ation at puberty include the raising of those scars 
on the persons of the clansmen and clanswomen which 
serve as tribal badges or actually depict the totem. 


They also include those mutilations of the person by | 


knocking out teeth, etc., which we have seen rea- 
son to suppose are meant to assimilate the man to 
his totem. 


At one stage of these Australian rites a number of men 
appear on the scene howling and running on all fours in 
imitation of the dingo or native Australian dog; at last the 
leader jumps up, clasps his hands, and shouts the totem name 
“wild dog.”? The Coast Murring tribe in New South 
Wales had an initiatory ceremony at which the totem name 
“brown snake” was shouted, and a medicine-man produced 
alive brown snake out of his mouth? As the fundamen- 
tal rules of totem societies are rules regulating social inter- 
course, perhaps these pantomimes were intended to supply 
the youths with a symbolic language by means of which 
they might communicate with persons speaking different 
languages, and thus ascertain whether they belonged to 
clans with which marriage was allowed. The totem clans 
of the Bechuanas have each its special dance or pantomime, 
and when they wish to ascertain a stranger’s clan they ask 
him, “What do you dance?” 4 We find elsewhere that 
dancing has been used as a means of sexual selection. 


But in some cases these dances seem to be purely 
religious. At their initiatory rites the Yuin tribe in 
New South Wales mould figures of the totems in earth 
and dance before them, and a medicine-man brings up 
out of his inside the ‘‘ magie’’ appropriate to the to- 
tem before which he stands: before the figure of the 

orcupine he brings up a stuff like chalk, before the 
Bg a stuff like glass, ete.® 

Again, it is at initiation that the youth is solemnly 
forbidden to eat of certain foods; but, as the list of 
foods prohibited to youths at puberty both in Aus- 
tralia and America extends far Peron the simple to- 
tem, it would seem that we are here in contact with 
those unknown general ideas of the savage, whereof 
totemism is only a special product. 


Thus the Narrinyeri youths at initiation are forbidden to 
eat twenty different kinds of game, besides any food belong- 
ing to women. If they eat of these forbidden foods it is 
thought they will growugly.6 In the Mycoolon tribe, near 
the Gulf of Carpentaria, the youth at initiation is forbidden 
to eat of eagle-hawk and its young, native companion and 
its young, some snakes, turtles, ant-eaters, and emu eggs.7 


The Kurnai youth is not allowed to eat the female of any | 


animal, nor the emu, nor the porcupine. He becomes free 
by having the fat of the animal smeared on his face. On 
the other hand, it is said that “initiation confers many 
privileges on the youths, as they are now allowed to eat 
many articles of food which were previously forbidden to 
them.’® Thus in New South Wales before initiation a 
boy may eat only the females of the animals which he 
catches; but after initiation (which, however, may not be 
complete for several years) he may eat whatever he finds.!° 
In North America the Creek youths at puberty were for- 
bidden for twelve months to eat of young bucks, turkey- 
cocks, fowls, pease, and salt.!4 


These ceremonies seem also to be meant to admit 
Admission the youth into the life of the clan, and 
to lifeof hence of the totem. The latter appears to 
re be the meaning of a Carib ceremony, in 
which the father of the youth took a live bird of prey, 


1 Third Rep., p. 229. 


. 2J. A. I, xiii. 450. 
8 Ibid., xvi. p. 43. 5 


4 Livingstone, South Africa, p. 13; J. Mackenzie, Ten Years 
North of Orange River, Are We . 185 n.; J. A. J, xvi. 88. 

5 Jour. and Proc. R. Soc, N.S. , 1882, p. 206. 

® Nat. Tribes of S. Austral., p. 17. 1 J. A. I., xiii. p. 295. 

8 Ibid., xiv. p. 316. 9 Ibid., 360. 

1 Jour. and Proc. R. Soc. N. S. Wales, 1882, p. 208. 


1 Gatschet, Migration Legend of the Creek Indians, i. p. 185. 


TOTEMISM. 


| of a particular species, and beat his son with it till the 
bird was dead and its head crushed, thus transferring 

the life and spirit of the martial bird to the future 

warrior. Farther. he scarified his son all over, rubbed 
_the juices of the bird into the wounds, and gave him 
the bird’s heart to eat.” Amongst some Australian 
‘tribes the youth at initiation is smeared with blood 
'drawn from the arms either of aged men or of all the 
-men present, and he even receives the blood to drink. 
| Amongst some tribes on the Darling this tribal -blood 
‘is his only food for two days. Among some tribes the 
youths at initiation sleep on the graves of their ances- 
tors, in order to absorb their virtues." It is, however, 
a very notable fact that the initiation of an Australian 
youth is said to be conducted, not by men of the same 
totem, but by men of that portion of the tribe into 
which he may marry.’ In some of the Victorian 
| tribes no person related to the youth by blood can in- 
terfere or assist in his initiation. Whether this is 
true of all tribes and of all the rites at initiation does 
not appear. 

Connected with totemism is also the Australian cer- 
emony at initiation of pretending to reeall 
a dead man to life by the utterance of his 
totem name. An old man lies down in a grave and is 
covered up lightly with earth; but at the mention of 
his totem name he starts up to life."* Sometimes it is 
believed that the youth himself is killed by - 

a being called Thuremlui, who cuts him up, Pita aay 
restores him to life, and knocks out a tooth.” Here 
the idea seems to be that of a second birth, or the be- 
ginning of a new life for the novice; hence he receives 
a new name at the time when he is cireumcised, or the 
tooth knocked out, or the blood of the kin poured on 
_him.’* Amongst the Indians of Virginia and the Quo- 

jas in Africa, the youths after initiation pretended to 
forget the whole of their former lives arene. lan- 
guage, customs, ete.), and had to learn everything 
over again like new-born babes.” A Wolf clan in 
Texas used to dress up in wolf-skins and run about 
on all fours, howling and mimicking wolves; at last 
they scratched up a living clansman, who had been 
buried on purpose, and putting a bow and arrows in 
his hands, bade him do as the wolves do—rob, kill, 
and murder.” This may have been an initiatory cere- 
mony, revealing to the novice in pantomime the double 
origin of the clan—from wolves and from the ground. 
For it is a common belief with totem clans that they 
issued originally from the ground. 

Connected with this mimic death and revival of a 
clansman appear to be the real death and 


Resurrection. 


supposed revival of the totem itself, We  Piacular — 
have seen that some Californian Indians of totem, 
killed the buzzard, and then buried and 

mourned over it like a clansman. But it was believed — 


that, as often as the bird was killed, it was made alive 
again. Much the same idea appears in a Zuni cere- 
mony described by an eyewitness, Mr. Cushing. He 
tells how a procession of fifty men set off for the spirit- — 
land, or (as the Zunis call it) ‘‘the home of our others,”” 
and returned after four days, each man bearing a basket 
full of living squirming turtles. One turtle was 
brought to the house where Mr. Cushing was staying, 
and it was welcomed with divine honors. It was ad- 
dressed as, ‘‘Ah! my poor dear lost child or parent, my 
sister or brother to have been! Who knows which? 
May be my own great-great-grandfather or mother ?’’ 
Nevertheless, next day it was killed and its flesh and 
bones deposited in the river, that it might “return 
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once more to eternal life among its comrades in the | 
dark waters of the lake of the dead.’’ The idea that 
the turtle was dead was repudiated with passionate 
sorrow ; it had only, they said ‘‘ changed houses and 

one to live for ever in the home of ‘ our lost others.’ ’”! 

he meaning of such ceremonies is not clear. Perhaps, | 
as has been suggested,’ they are piacular sacrifices, in | 
which the god dies for his people. This is borne out 
by the curses with which the Egyptians loaded the | 
head of the slain bull.* 

Sex Totems.—In Australia (but, so far as is known 
Bex totems. *t Present, nowhere else) each of the sexes 
has, at least in some tribes, its special sacred 
animal, whose name each individual of the sex bears, 
regarding the animal as his or her brother or sister 
respectively, not killing it nor suffering the opposite | 
sex to kill it. These sacred animals therefore answer 
strictly to the definition of totems. 


Thus amongst the Kurnai all the men were called Yee- 
rung (Emu-Wren) and all the women Djeetgun (Superb 
Warbler). The birds called Yeerung were the “ brothers ” 
of the men, and the birds called Djeetgun were the women’s 
“sisters.” If the men killed an emu-wren they were at- 
tacked by the women, if the women killed a superb warbler 
they were assailed by the men. Yeerung and Djeetgun 
were the mythical ancestors of the Kurnai.‘ 

The Kulin tribe in Victoria, in addition to sixteen clan 
totems, has two pairs of sex totems: one pair (the emu-wren 
and superb warbler) is identical with the Kurnai pair ; the 
other pair is the bat (male totem) and the small night jar 
(female totem). The latter pair extends to the extreme 

northwestern confines of Victoria as the “ man’s brother ” 

and the “ woman’s sister.”° The Ta-ta-thi group of tribes 
_ in New South Wales, in addition to regular clan totems, 
_ has a pair of sex totems, the bat for men and a small owl 
for women; men and women address each other as Owls 
and Bats; and there is a fight if a women kills a bat or a 
man kills a small owl.6 Of some Victorian tribes it is said 
that “the common bat belongs to the men, who protect it 
against injury, even to the half killing of their wives for 
its sake. The fern owl, or large goatsucker, belongs to the 
- women, and, although a bird of evil omen, creating terror 
at night by its cry, it is jealously protected by them. If a 
man kills one, they are as much enraged as if it was one of 
their children, and will strike him with their long poles.’”" 


The sex totem seems to be still more sacred than 
the clan totem ; for men who do not object to other 
ple killing their clan totem will fiercely defend their 
sex totem against any attempt of the opposite sex to 
injure it.* 
Individual Totems.—It is not only the clans and the 
sexes that have totems; individuals also 
have their own special totems, 7.e., classes 
ne of objects (generally species of animals), 
which they regard as related to Eheimdl ved by those 
ies of mutual respect and protection which are char- 
eristic of totemism. This relationship, however, in 
the case of the individual totem, begins and ends with 
the individual man, and is not, like the clan totem, 
nsmitted by inheritance. The evidence for the ex- 
ence of individual totems in Australia, though con- 
ive, is very scanty. In North America it is abun- 
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} an amulet, especially on the war-path and in hunting.!! 


men of a totem to each other and to men of 


In Australia we hear of a medicine-man whose clan totem 
hrough his mother was kangaroo, but whose “secret ” (i.e., 
ndivic ual) totem was the tiger-snake. Snakes of that 
es, therefore, would not hurt him. An Australian 
usually to get his individual totem by dreaming that 
as been transformed into an animal of the species. 
3a man dreamed three times he was a kangaroo ; hence 
me one of the kangaroo kindred, and might not eat 
part of a kangaroo on which there was blood ; he might 
; even carry home one on which there was blood. He 
ight eat cooked kangaroo; but, if he were to eat the meat 
: b blood on it, the spirits would no longer take him 
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In America the individual totem is usually the first ani- 
mal of which a youth dreams during the long and generally 
solitary fasts which American Indians observe at puberty. 


| He kills the animal or bird of which he dreams, and hence- 


forward wears its skin or feathers, or some part of them, as 
A 
man may even (though this seems exceptional) acquire sey- 
eral totems in this way; thus an Ottawa medicine-man had 
for his individual totems the tortoise, swan, woodpecker, 
and crow, because he had dreamed of them all in his fast at 
puberty. The respect paid to the individual totem varies 
in different tribes. Among the Slave, Hare, and Dogrib 
Indians a man niay not eat, skin, nor if possible kill his in- 
dividual totem, which in these tribes is said to be always a 
carnivorous animal. Each man carries with him a picture 
of his totem (bought of a trader); when he is unsuccessful in 
the chase, he pulls out the picture, smokes to it, and makes 
it a speech.” 

The Indians of Canada changed their okki or manitoo 
(individual totem) if they had reason to be dissatisfied with 


/it; their women had also their okkis or manitoos, but did 


not pay so much heed to them as did the men. They tat- 
tooed their individual totems on their persons.“ Amongst 
the Indians of San Juan Capistrano, a figure of the indi- 
vidual totem, which was acquired as usual by fasting, was 
moulded in a paste made of crushed herbs on the right arm 
of the novice. Fire was then set to it, and thus the figure 
of the totem was burned into the flesh.4 Sometimes the 
individual totem is not acquired by the individual himself 
at puberty, but is fixed for him independently of his will 
at birth. Thus among the tribes of the isthmus of Tehuan- 
tepec, when a women was about to be confined, the relations 
assembled in the hut and drew on the floor figures of dif- 
ferent animals, rubbing each one out as soon as it was fin- 
ished. This went on till the child was born, and the figure 
that then remained sketched on the ground was the child’s 
tona or totem. When he grew older the child procured his 
totem animal and took careof it, believing that his life was 
bound up with the animal’s, and that when it died he too 
must die.!© Similarly in Samoa, at child-birth the help of 
several “ gods” was invoked in succession, and the one who 
happened to be addressed at the moment of the birth was 
the infant’s totem. These “gods” were dogs, eels, sharks, 
lizards, ete. A Samoan had no objection to eat another 
man’s “god ;” but to eat his own would have been death or 
injury to him.’ Sometimes the okkis or manitoos acquired 
by dreams are not totems but fetiches, being not classes of 
objects but individual objects, such as a particular tree, rock, 
knife, pipe, ete. 7 


Besides the clan totem, sex totem, and individual 
totem, there are (as has been indicated) some other 
kinds or varieties of totems ; but the consideration of 
them had better be deferred till after the consideration 
of the social organization based on totemism. 

Social Aspect of Totemism, or the relation of the 


other totems.—(1) All the members of a 2104 feud. 
totem clan regard each other as kinsmen or brothers 
and sisters, and are bound to help and protect each 
other. ‘The totem bond is stronger than the bond of 
blood or family in the modern sense. This is expressly 
stated of the clans of western Australia and of north- 
western America, and is probably true of all societies 
where totemism exists in full force. Hence in totem 
tribes every local group, being necessarily composed 
(owing to exogamy) of members of at least two totem 
clans, is liable to be dissolved at any moment into its 
totem elements by the outbreak of a blood feud, in 
which husband and wife must always (if the feud is 
between their clans) be arrayed on opposite sides, and 
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in which the children will be arrayed against either 
their father or their mother, according as descent is 
traced through the mother or through the father.’ In 
blood feud the whole clan of the aggressor is responsi- 
ble for his deed, and the whole clan of the aggrieved 
is entitled to satisfaction.2) Nowhere perhaps is this 
solidarity carried farther than among the Goajiros in 
Colombia, South America. The Goajiros are divided 
into some twenty to thirty totem clans, with descent 
in the female line ; and amongst them, if a man hap- 
pee to cut himself with his own knife, to fall off his 

orse, or to injure himself in any way, his family on 
the mother’s side immediately demand payment as 
blood-money from him. ‘‘ Being of their blood, he 
is not allowed to spill it without paying for it.” His 
father’s family also demands compensation, but not 
so much.* 

(2) Exogamy.—Persons of the same totem may 
not marry or have sexual intercourse with 
each other. The Navajos believe that if 
they married within the clan ‘‘ their bones would dry 
up and they would die.’’* But the penalty for in- 
fringing this fundamental law is not merely natural ; 
the clan steps in and punishes the offenders. In 
Australia the regular penalty for sexual intercourse 
with a person of a forbidden clan is death. 


Exogamy. 


It matters not whether the woman be of the same local 
group or has been captured in war from another tribe; a 
man of the wrong clan who uses her as his wife is hunted 
down and killed by his clansmen, and so is the woman; 
though in some cases, if they succeed in eluding capture 
for a certain time, the offence may be condoned. In the 
Ta-ta-thi tribe, New South Wales, in the rare cases which 
occur, the man is killed but the woman is only beaten or 
speared, or both, till she is nearly dead; the reason given 
for not actually killing her being that she was probably 
coerced. Evyen in casual amours the clan prohibitions are 
strictly observed ; any violations of these prohibitions “ are 
regarded with the utmost abhorrence and are punished by 


death.”> An important exception to these rules, if it is. 


correctly reported, is that of the Port Lincoln tribe, which 
is divided into two clans, Mattiri and Karraru, and it is 


said that though persons of the same clan never marry, yet 
“they do not seem to consider less virtuous connections | 


between parties of the same class [clan] incestuous.’ 
Again, of the tribes on the lower Murray, lower Darling, 
etc., it is said that though the slightest blood relationship 
is with them a bar to marriage, yet in their sexual inter- 
course they are perfectly free, and incest of every grade 
continually occurs.” 


In America the Algonkins consider it highly crimi- 
nal for a man to marry a woman of the same totem as 
himself, and they tell of cases where men, for breaking 
vos rule, have been put to death by their nearest re- 
ations. 


In some tribes the marriage prohibition only extends | 


to a man’s own totem clan; he may ma 

Phratries. 4 woman of any totem but his own. This 
is the case with the Haidas of the Queen Charlotte 
Islands,® and, so far as appears, the Narrinyeri in 
South Australia,” and the western Australian tribes 
described by Sir George Grey." Oftener, however, 
the prohibition includes several clans, in none of which 
is a man allowed to marry. For such an exogamous 


group of clans within the tribe it is convenient to have | 


a name; we shall therefore call it a phratry (L. H. 
Morgan), defining it as an exogamous division inter- 
mediate between the tribe and the clan. The evi- 


1 Grey, Journals, ii. 230, 238 sq. ; Smithsonian Rep., loc. cit. 

2 Fison and Howitt, 156 sq., 216 sq. Sometimes the two clans 
meet and settle it by single combat between picked champions 
(Jour. and Proc. R. Soc, N. S. Wales, 1882, p. 226). 

% Simons in Proc. R. Geogr. Soc., Dec., 1885, p. 789 sq. 

4 Bourke, Snake Dance of the Moquis of Arizona, p. 279. 

5 Howitt in Rep. of Smithsonian Inst. for 1888, p. 804; Fison and 
Howitt, pp. 64-67, 289, 344 sq.; J. A. I, xiv. p. 851 eq. 

6 Nat. Tr. of S. Australia, Py 222. 

7 Jour. and Proc, R. Soc. N. 8. Wales, 1883, p. 24; Transactions of 
the Royal Society of Victoria, vi. p. 16. 

8 James in Tanner’s Narr., p. 313. 

® Geol. Sur. af Canada, Rep. for 1878-79, ry 

10 Nat. Tr. of S. Austr., p. 12; J. A. I., xii. 

11 Grey, Jour., ii. p. 226. 
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dence goes to show that in many cases it was originally 
a totem clan which has undergone subdivision. 


The Choctaws, for example, were divided into two phra- 
tries, each of which included four clans; 
marriage was prohibited between members of 
the same phratry, but members of either phra- 
try could marry into any clan of the other.’ The Seneca 
tribe of the Iroquois was divided into two phratries, each 
including four clans,—the Bear, Wolf, Beaver, and Turtle 
clans forming one phratry, and the Deer, Snipe, Heron, 
and Hawk clans forming the other. Originally, as among 
the Choctaws, marriage was prohibited within the phratry 
but was permitted with any of the clans of the other 
phratry ; the prohibition, however, has now broken down, 
and a Seneca may marry a woman of any clan but his 
own. Hence phratries, in our sense, no longer exist among 
the Senecas, though the organization survives for certain 
religious and social purposes.!8 

The phratries of the Thlinkets and the Mohegans deserve 
especial attention, because each phratry bears a name which 
is also the name of one of the clans ineluded in it. The 
Thlinkets are divided as follows: Raven phratry, with 
clans Raven, Frog, Goose, Sea-Lion, Owl, Salmon; Wolf 
phratry, with clans Wolf, Bear, Eagle, Whale, Shark, Auk. 
Members of the Raven phratry must marry members of 
the Wolf phratry, and vice versa.1* Considering the promi- 
nent parts played in Thlinket mythology by the ancestors 
of the two phratries, and considering that the names of 
the phratries are also names of clans, it seems probable that 
the Raven and Wolf were the two original clans of the 
Thlinkets, which afterwards by subdivision became phra- 
tries. This was the opinion of the Russian missionary 
Veniaminoff, the best early authority on the tribe.” Still 
more clearly do the Mohegan phratries appear to have been 
formed by subdivision from clans. They are as follows :'® 
Wolf phratry, with clans Wolf, Bear, Dog, Opossum; Turtle 
phratry, with clans Little Turtle, Mud Turtle, Great Tur- 
tle, Yellow Eel; Turkey phratry, with clans Turkey, Crane, 
Chicken. Here we are almost forced to conclude that the 
Turtle phratry was originally a Turtle clan which subdi- 
vided into a number of clans, each of which took the name 
of a particular kind of turtle, while the Yellow Eel clan 
may have been a later subdivision. Thus weget a probable 
explanation of the origin of split totems; they seem to 
have arisen by the segmentation of a single original clan, 
which had a whole animal for its totem, into a number of 
clans, each of which took the name either of a part of the 
original animal or of a subspecies of it. We may conjec- 
ture that this was the origin of the Gray Wolf and Yellow 
Wolf and Great Turtle and Little Turtle clans of the 
Tuscarora-Iroquois ;!? the Black Eagle and White Eagle and 
the Deer and the Deer-Tail clans of the Kaws ;! and of the 
Highland Turtle (striped), Highland Turtle (black), Mud 
Turtle, and Smooth Large Turtle clans of the Wyandots 
(Hurons).!® Warren actually states that the numerous Bear 
clan of the Ojibways was formerly subdivided into subclans, 
each of which took for its totem some part of the Bear’s 


American 
phratries. 


| body (head, foot, ribs, ete.), but that these have now merged 


into two, the Common Bear and the Grizzly Bear.” The 
subdivision of the Turtle (Tortoise) clan, which on this 
hypothesis has taken place among the Tuscarora-Iroquois, 
is nascent among the Onondaga-Iroquois, for among them 
“the name of this clan is Hahnowa, which is the general 
word for tortoise ; but the clan is divided into two septs or 
subdivisions, the Hanyatengona, or Great Tortoise, and the 
Nikahnowaksa, or Little Tortoise, which together are held 
to constitute but one clan.”2! 


On the other hand, fusion of clans is known to have 
taken place, as among the Haidas, where the Black 
Bear and Fin-Whale clans have united ;* and the same 
thing has happened to some extent among the Omahas, 
and Osages.” 

In Australia the phratries are still more important 
than in America. Messrs. Howitt and Fison, who 
edge of the 


have done so much to advance our knowl 


; ic 
2 Archxologia Americana, Trans. and Collect. Americ. Antiq. Soc. 
vol. ii. p. 109: Morgan, A. S., pp. 99, 162. 


18 Morgan, op. Pe abe se ap ' F 
14 A. Krause, Die Tlinkit-Indianer, 112, 220; Holm’ + Op. " ; 
293, 318; Pinart in Bull. Soc. Anthrop. Paris, 7th Nov., p. 792 


sq.; Petroff, Rep. on Alaska, p. 165 sq. 


16 Petroff, op. cit., p. 166. 18 Morgan, p. 174. _ 

uv Morgan, op. cil’ p. 73. % Moen _ 

19 First Rep., p. 59. eee ‘ 

i" a the Minnesota Historical Society, v. p. ~. 
e, 


i Troquois Book of Rites, p. 58 #q. 
Surv. of Canada, forse ah p. 
%3 Third Rep., p. 235; A N ’ 
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can only marry Ipai, and vice versa. 


he is restricted in his choice to one-quarter of the women. 


. 


of Austra- 


_ 


he 


TOTEMISM. 


social system of the Australian aborigines, have given 
to these exogamous divisions the name of 
classes; but the term is objectionable, be- 
cause it fails to convey (1) that these divi- 
sions are kinship divisions, and (2) that they are inter- 
mediate divisions; whereas the Greek term phratry 
conveys both these meanings, and is therefore appro- 
priate. 

We have seen examples of Australian tribes in which 
members of any clan are free to marry members of any 
clan but their own; but such tribes appear to be ex- 
ceptional. Often an Australian tribe is divided into | 
two (exogamous) phratries, each of which includes | 
under it a number of totem clans; and oftener still 
there are subphratries interposed between the phratry 
and the clans, each phratry including two subphratries, 
and the subphratries including totem clans. We will 
= examples of the former and simpler organization 

rst. 


The Turra Tribe in Yorke Peninsula, South Australia, is 
divided into two phratries, Wiltti (Eaglehawk) and Malta 
(Seal). The Eaglehawk phratry includes ten totem clans 
(Wombat, Wallaby, Kangaroo, Iguana, Wombat-Snake, | 
Bandicoot, Black Bandicoot, Crow, Rock Wallaby, and 
Emu); and the Seal phratry includes six (Wild Goose, 
Butterfish, Mullet, Schnapper, Shark, and Salmon). The 
phratries are of course exogamous, but (as with the Choc- 
taws, Mohegan, and, so far as appears, all the American 
phratries) any clan of the one phratry may intermarry with 
any clan of the other phratry.' But the typical Australian 
tribe is divided into two exogamous phratries; each of 
these phratries is subdivided into two subphratries; and 
these subphratries are subdivided into an indefinite number 
of totem clans. The phratries being exogamous, it follows 
that their subdivisions (the subphratries and clans) are so 
also. The well-known Kamilaroi tribe in New South 
Wales will serve as an example. Its subdivisions are as 
follows :? 


Australian 
phratries. 


Totem Clans. 


Kangaroo, Opossum, Bandicoot, Padi- 


Muri. melon, Iguana, Black Duck, Eagle- 

Dilbi, Kubi. hawk, Serub Turkey, Yellow-Fish, 
. Honey-Fish, Bream. 

Ipai Emu, Carpet-Snake. i ph rg Red 

Kupathin { Rumbo Baneerco, Honey, Walleroo, Frog, 


In such tribes the freedom of marridge is still more cur- 
tailed. A subphratry is not free to marry into either sub- 

hratry of the other phratry ; each subphratry is restricted | 
fi its choice of partners to one subphratry of the other 
phratry; Muri can only marry Kumbo, and vice versa ; Kubi 
Hence (supposing the 
tribe to be equally distributed between the phratries and 
subphratries), whereas under the two phratry and clan sys- | 


tem a man is free to choose a wife from half the women of | 


the tribe, under the phratry, subphratry, and clan system 


A remarkable feature of the Australian social | 
; organization is that divisions of one tribe 
Equivalence have their recognized equivalents in other 
tribes, whose languages, including the 
names for the tribal divisions, are quite 
different. A native who travelled far and 
ide through Australia stated that ‘‘ he was furnished 


lian tribal 
divisions. 


with temporary wives by the various tribes with whom 


sojourned in his travels; that his right to these 


‘is exactly limited and defined. 


en was recognized as a matter of course; and that 
could always ascertain whether they belonged to 
he division into which he could legally marry, ‘though 

e places were 1000 miles apart, and the languages 
» different.’’’* Again, it is said that ‘in cases 
nt tribes it can be shown that the class divisions 
pond with each other, as for instance in the 
of the Flinders river and Mitchell river tribes ; 
se tribes are separated by 400 miles of country, 


n and Howitt, p. 285. 2 J. A, I., xii. 500. 
esponding female forms are made by adding tha to these 
es: Muri—Matha (for Muritha), Kubi—Kubitha, etc. 

Howitt, p. 53 sq. ; ¢f. Brough Smyth, i. p. 91. 
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and by many intervening tribes. But, for all that, 


| class corresponds to class in fact and in meaning and 


in privileges, although the name may be quite different 
aa the totems of each dissimiliar.’’® Purtionlar in- 
formation, however, as to the equivalent divisions is 
very scanty.® ‘This systematic correspondence between 
the intermarrying divisions of distinet and distant 
tribes, with the rights which it conveys to the mem- 
bers of these divisions, points to sexual communism on 
a scale to which there is perhaps no parallel elsewhere, 
certainly not in North America, where marriage is 
always within the tribe, though outside the clan.’ 
But even in Australia a man is always bound to marry 
within a certain kinship group; that group may ex- 
tend across the whole of Australia, but nevertheless it 
If endogamy is used 
in the sense of prohibition to marry outside of a certain 
kinship group, whether that group be exclusive of, 
inclusive of, or identical with the man’s own group, 
then marriage among the totem societies of Australia, 
America, and India is both exogamous and endo- 
gamous; a man is forbidden to marry either within 
his own clan or outside of a certain kinship group.® 

(3) Rules of Descent.—In a large majority of the 
totem tribes at present known to usin Aus- 
tralia and North America descent is in the 
female line; z.e., the children belong to the 
totem clan of their mother, not to that of their father. 
In Australia the proportion of tribes with female to 
those with male descent is as four to one; in America 
it is between three and two to one. 


Rules of 
descent. 


As to the totem tribes of Africa, descent among the 
Damaras is in the female line,® and there are traces of 
female kin among the Bechuanas.!° Among the Bakalai 
property descends in the male line, but this is not a con- 
clusive proof that descent is so reckoned; all the clans in 
the neighborhood of the Bakalai have female descent both 
for blood and property." In Bengal, where there is a con- 
siderable body of totem tribes, Mr. Risley says that after 


_eareful search he and his coadjutors have found no tribe 
| with female descent, and only a single trace of it in one.!? 
| Among the totem tribes of Bengal descent is male.!% 
| Assam the exogamous totem clans of the Kasias have female 


In 


descent,!4 as also have the exogamous clans of the Garos, 
but itdoes not appear whether their clans are totem clans, 
though some of their legends point to totemism.'® 


In the Australian tribal organization of two phra- 
tries, four subphratries, and totem clans, 


there occurs a peculiar form of descent of pepe 
which no hea explanation has yet 
been offered. It seems that in all tribes thus organ- 


ized the children are born into the subphratry neither 
of their father nor of their mother, and that descent 
in such eases is either female or male, according as the 
subphratry into which the children are born is the 


companion subphratry of their mother’s or of their 


father’s subphratry. In the former case we have what 
may be called indirect female descent; in the latter, 
indirect male descent. But it is only in the subphra- 
try that descent is thus indirect. In the totem clan it 
is always direct; the child belongs to the clan either 
of its mother or of its father. us, in the typical 
Australian organization, descent, whether female or 
male, is direct in the phratry, indirect in the subphra- 
try, and direct in the clan. 


5 J. A. I., xiii. p. 300. : : 

6 For a few particulars see Fison and Howitt, 38, 40; Brough 
Smyth, ii. 288; J. A. I., xiii. 304, 306, 346, xiv. 348, sq., 351. 

7 First Rep., p.63. Between North-American tribes “ there were 
no intermarriages, no social intercourse, no intermin ling of any 
am except that of mortal strife’ (Dodge, Our Wild Indians, 
p. 49). 

8 Cf. First Rep., loc. cit. ; As. Quart. Rev., July, 1886, p. 89 sq. 

® Anderson, Lake Ngami, p. 221. 

10 Casalis, The Basutos, p. 179 sq. 

1 Du Chaillu, Journey to Ashango Land, 429; Id., Equat. Afr., 


308 sq. 

12 As. Quart. Rev., July, 1886, p. 94. 

18 Tbid, July, 1886, p. 94. 

14 Dalton, Ethn. of Beng., p. 56 sq.; W. W. Hunter, Statistical Ac- 
count of Assam, ii, p. 217 8q. 

16 Dalton, op. cit., 60,63; Hunter, op. cit., ii. 154 sq. 
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To take examples, the following is the scheme of descent, 
so far as the phratries and subphratries are concerned, in 
the Kamilaroi: 


Male. | Marries 


| Phratries. | Children ‘are 
ae Mari. Kunbe. | Ipai ry 
ee Kubi. | Ipai. Kumbo. 

: {| Ipai. Kubi. Muri. 
| Kupathin. 1 | Kumbo, | Muri. Kubi. 


This is an example of indirect female descent, because 
the children belong to the companion subphratry of their 
mother, not to the companion subphratry of their father. 
Butin the totems the female descent is direct; e.g., if the 
father is Muri-Kangaroo and the mother is Kumbo-Emu, 
the children will be Ipai-Emu ; if the mother is Kumbo- 
Bandicoot, the children will be Ipai-Bandicoot.! 

The following is the scheme of descent in the Kiabara 
tribe: 


Phratries. Male. Marries Children are 
Sees {| Baring. Bundah. Turowine. 
Dilebi. || Turowine. | Buleoin Baring. 
. Bulcoin. Turowine.| Bundah. 
Cubatine. | Bundah. | Baring. Bulcoin. 


This is an example of indirect male descent, because the 
children belong to the companion subphratry of their 
father, not to the companion subphratry of their mother. 
We have no information as tothe totems, but on the analogy 
of indirect female descent we should expect them to be 
taken from the father. 
tribe or group of tribes to the south of the Gulf of Carpen- 
taria; their rules of marriage and descent, so far as con- 
cerns the subphratries, are like those of the Kiabara, and 
the totems (which at the lower Leichhardt river are the 
names of fish) are inherited from father to son. 

In some Australian tribes sons take their totems from 
their father and daughters from their mother. Thus the 
Dieri in South Australia are divided into two phratries, 
each of which includes under it sixteen totem clans (Cater- 
pillar, Mullet, Dog, Rat, Kangaroo, Frog, Crow, etc.) ;* and 
if a Dog man marries a Rat woman, the sons of this mar- 
riage are Dogs and the daughters are Rats.6 The Ikula 
(Morning Star) tribe, at the head of the Great Australian 
Bight, has, with certain exceptions, the same rule of 
descent.® 


Besides the tribes whose line of descent is definitely 
fixed in the female or male line, or, as with 


crane nthe Dieri and Ikula, half-way between the 
somale two, there are a number of tribes among 
peeved whom a child may be entered in either his 


mother’s or his father’s clan. Among the 
Haidas, children regularly belong to the totem clan of 
their mother; but in very exceptional cases, when the 
clan of the father is reduced in numbers, the newly- 
born child may be given to the father’s sister to suckle. 
It is then spoken’ of as belonging to the paternal aunt, 
and is counted to its father’s clan.’ Among the 
Delawares descent is regularly in the female line; but 
it is possible to transfer a child to its father’s clan by 
giving it one of the names which are appropriated to 
the father’s clan.* In the Hervey eh Rae South 
Pacific, the parents settled beforehand whether the 
child should belong to the father’s or mother’s clan. 
The father usually had the preference; but some- 
times, when the father’s clan was one which was 
bound to furnish human victims from its ranks, the 
mother had it adopted into her clan by having the 
name of her totem pronounced over it.? In Samoa at 
the birth of a child the. father’s totem was usually 
prayed to first; but if the birth was tedious, the 
mother’s totem was invoked; and whichever hap- 


Fison and Howitt, p. 37 sq.; J. A. I., xiii. 335, 841, 344, 
J. A. I,, xiii. 336, 341. 

+» X1i. 504, 4 Ibid., xii. 500, 
Letter of Mr. 8. Gason to the present writer. i 
J, A. I., xii. 509, 
Geol. Surv. of Canada, Rep. for 1878-79, p. 1348. 
an, A. S., p. 172 
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® Gill, Myths and Songs of the South Pacific, p. 36. 


This at any rate is true of a large | 


' clan totems. 


| them so. 
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pened to be invoked at the moment of birth was the 
child’s totem for life.’® 


When a North American tribe is on the march, the mem- 
bers of each totem clan camp together, and the 
clans are arranged ina fixed order in camp, the f 
whole tribe being arranged in a great circle or TL aad 
in several concentric circles.!! When the tribe march, ete. 
lives in settled villages or towns, each clan has 
its separate ward.* The clans of the Osages are divided 


Arrange- 


!into war clans and peace clans; when they are out on the 


buffalo hunt, they camp on opposite sides of the tribal 
circle; and the peace clans are not allowed to take animal 
life of any kind; they must therefore live on vegetables 
unless they can obtain meat in exchange for vegetables 
from the war clans.!* Members of the same clan are buried 
together and apart from those of other clans; hence the 
remains of husband and wife, belonging as they do to sepa- 
rate clans, do not rest together.4 It is remarkable that 
among the Thlinkets the body must always be carried to 
the funeral pyre and burned by men of another totem, 
and the presents distributed on these occasions by the rep- 
resentatives of the deceased must always be made to men 
of a different clan.!® 


_ Here we must revert to the religious side of totem- 
ism, in order to consider some facts which 


have emerged from the study of its social | dary heh 
aspect. e have seen that some phratries, pueuisie 


both in America and Australia, bear the 
names of animals; and in the case of the Thlinkets and 
Mohegans we have seen reason to believe that the ani- 
mals which give their names to the phratries were once 
The same seems to hold of the names of 
the Australian phratries, Eaglehawk, Crow, arid Seal, 
or atleast of Eaglehawk and Crow, for these are clan 
totems in other tribes, and are, besides, ,important 
figures in Australian mythology. Indeed, there 
appears to be direct evidence that both the phratries 
and subphratries actually retain, at least in some 
tribes, their totems. Thus the Port Mackay tribe in 
Guesorlane is divided into two phratries, Yungaru and 
utaru, with subphratries Gurgela, Burbia, anus, 
and Kubera: and the Yungaru phratry has for its 
totem the alligator, and Wutaru the kangaroo,™ while 
the subphratries have for their totems the emu (or the 
carpet snake), iguana, opossum, and kangaroo (or 
scrub turkey). ‘As the subphratries of this tribe are ~ 
said to be equivalent to the subphratries of the Kami- 
laroi, it seems to follow that the subphratries of the 
Kamilaroi (Muri, Kubi, Ipai,and Kumbo) have or once 
had totems also. Hence it appears that in tribes or- 
ganized in phratries, sips hag and clans each man 
has three totems—his phratry totem, his subphratry 
totem, and his clan totem. If we add a sex totem and 
an individual totem, each man in the typical Austra- 
lian tribe has five distinct kinds of totems. What de- 
gree of allegiance he owes to his subphratry totem 
and phratry totem respectively we are not told; indeed, 
the very existence of such totems, as distinct from 
clan totems, appears to have been eae over- 
looked. But we may suppose that the totem bond 
diminishes in strength in proportion to its extension ; 
that therefore the clan totem is the primary tie, o 
which the subphratry and phratry totems are succes- 
sively weakened repetitions. 


10 Turner, Samoa, p. 78 sg. The child might thus be transferred — 
to a clan which was that neither of his father nor of his moth 
Nl First Rep., 64; Third Rep., 219; Amer. Naturalist, xviii, 113 
12 Gatschet, Migration Legend of the Creek Indians, 154; Bourke 
Snake Dance, 229; Acad., 27th Sept., bye 203. 
18 Rey. J. Owen Dorsey in American Naturalist, xviil. p. 1 
4 Adair, Hist. Amer. Ind., 183 sq.; Morgan, A. S., 83 sq. 
ton, The Be, hea | their Legends, 54; 1d., Mythsof the New World, 
8in.; A. Hi ; ra 
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Tn these totems superposed on totems may perhaps 
Sub-totems, be discerned a rudimentary classification 
of natural objects under heads which bear | 
a certain resemblance to genera, species, ete. This | 
classification is by some Australian tribes extended so | 
as to include the whole of nature. Thus the Port 
Mackay tribe in Queensland (see above) divides all 
nature between the phratries; the wind belongs to 
one phratry and the rain to another; the sun is| 
Wutaru and the moon is Yungaru; the stars, trees, 
and plants are also divided between the phratries.' 
As the totem of Wutaru is kangaroo and of Yungaru 
alligator, this is equivalent to making the sun a kan- 
garoo and the moon an alligator. 


The Mount Gambier tribe in South Australia is divided 
into two phratries (Kumi and Kroki), which again are sub- 
divided into totem clans. Everything in nature belongs to 
a totem clan, thus :? 


Totem Clans. Including 


Phratries. 


. Mila—Fish-Hawk. 
. Parangal= Pelican. | 


Wa—Crow. 


. Wila=Black Cock- 
atoo. 
. Karato=A harmless 
Snake. 


1. Wério=Tea-Tree. 
. Mairna—An edible 
Root. 


Smoke, honeysuckle, trees, ete. 

be blackwood trees, fire, 

frost (fem.) 

iaseme' thunder, lightning, 
winter, hail, clouds, ete. 


Stars, moon, ete. 


f§ Fish,  stringy-bark 
seals, eels, etc. 
Ducks, wallabies, owls, cray- 
fish, ete, 
Bustards, quails, dolvich (a 
small kangaroo). 


ao fe pe 


trees, 


Kangaroo, she-oak trees, | 
3. Kardal—Black : | 

summer, sun, autumn) | 
crestless Cockatoo. { (fem.), wind (fem.). 


_ With reference to this classification Mr. D.S. Stewart, 
the authority for it, says, “I have tried in vain to find 
some reason for the arrangement. I asked, ‘ To what divi- 
sion does a bullock belong?’ After a pause came the an- 
_ swer, ‘It eats grass: it is Boortwerio.’ I then said, ‘a cray- 
fish does not eat grass; why is it Boortwerio?’ Then came 
_ the standing reason for all puzzling questions: ‘That is 

what our fathers said it was.’”*® The natural objects thus | 
, eee under and sharing the respect due to the totem 
may be conveniently called, as Mr. Howitt proposes,* sub- 
totems. Again, the Wotjoballuk tribe in northwestern 
‘Victoria has a system of subtotems, thus : 


y 


‘Phratries. Totem Clans. Subtotems. 


———— 


Each totem has subordinate 
to it a number of objects, 
animal or vegetable, ¢.g., 
cake red gum-tree, 
ete. 


1. Hot Wind. 
2. White crestless Cock- 
atoo. 
; 3. hey 9 ed the Sun. 
: 4, Deaf Adder. 


RK ro kitch. 


- |Gamuteh.4 |5. Black Cockatoo. 
™ Pelican. Do. 
_ Of the subtotems in this tribe Mr. Howitt says, “They 
appear to me to be totems in a state of development. Hot 


wind has at least five of them, white cockatoo has seven- 
teen, and so on for the others. That these subtotems are 
in process of gaining a sort of independence may be 
rn by the following instance: a man who is Krokitch- 
rtwut (hot wind) claimed to own all the five subtotems 
hot wind (three snakes and two birds), yet of these there 
is one which he specially claimed as ‘belonging’ to him, 
iely, Moiwuk (carpet-snake), Thus his totem, hot wind, 
ns to have been in process of subdivision into minor 


‘southern Africa.® 


' mals." 


and this man’s division might have become hot 
earpet-snake had not civilization rudely stopped the 
s by almost extinguishing the tribe.” 


Geographical Diffusion of Totemism.—In Australia 
pifusion or tOvemism, is almost universal.® In North 
Di ffus: 

or have prevailed, among all the tri 


e Rocky Mountains,’ and among all the Indian 


_ Smyth, 91; Fison and Howitt, 168; ef. J. A. I., xiii. 


loc, cit. 8 Fison and Howitt, 169. 

w 1883, p. 818. 5 Ibid. 

own exceptions are the Kurnai in eastern 
h-mora in wi Victoria, For the latter see 


degen the Creck Indians, 158; H. Hale, 


: F 
7 
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m of America it may be roughly said to revail, ad. Mackenzie, Ten Years North of the Orange River, 393 ; 
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(but not the Eskimo) tribes on the northwest coast as 
tar south as the United States frontier. On the other 
hand, highly competent authorities have failed to find 
it among the tribes of western Washington, north- 
western Oregon, and California.* In Panama it ex- 
ists apparently among the Guaymies: each tribe, 
family, and individual has a guardian animal, the 
most prevalent being a kind of parrot.® In South 
America totemism is found among the Goajiros on the 
borders of Columbia and Venezuela,” the Arawaks in 
Guiana," the Bosch negroes also in Guiana,’ and the 
Patagonians. Finding it at such distant points of 
the continent, we should expect it to be widely preva- 
lent; but, with our meagre knowledge of the South 
American Indians, this is merely conjecture. The 
aborigines of Peru and the Salivas on the Orinoco 
believed in the descent of their tribes from animals, 
plants, and natural objects, such as the sun and 
earth ;“ but this, though a presumption, is not a proof 
of totemism. 

In Africa totemism prevails in Senegambia, among 
the Bakalai on the equator, on the Gold Coast and in 
Ashantee, and among the Damaras and Bechuanas in 
i here are traces of totemism else- 
where in Africa. In eastern Africa the Gallas are 
divided into two exogamous sections, and have certain 
forbidden foods.%® In Abyssinia certain districts or 
families will not eat of certain animals or parts of ani- 

The territory of the Hovas in Madagasost is 
divided and subdivided into districts, the names of 


‘the subdivisions referring ‘‘ rather to clans and divi- 


sions of people than to place.’’ One of these names 


is “the powerful bird,’’ ze., either the eagle or the 


vulture. The same clan is found occupying separate 
districts."* One Madagascar tribe regard a species of 
lemur as ‘‘an embodiment of the spirit of their ances- 
tors, and therefore they look with horror upon killing 
them.’’ Other Malagasy tribes and families refrain 
from eating pigs and goats ; others will not eat certain 
vegetables nor even allow them to be carried into their 
houses.” The only oceasion when the Sakalava tribe 
in Madagascar kill a bull is at the circumcision of a 
child, who is placed on the bull’s back during the cus- 
tomary invocation.”° - 

In Bengal, as we have seen, there are numerous 
totem tribes among the non-Aryan races. In Siberia 
the Yakuts are divided into totem clans; the clans- 
men will not kill their totems (the swan, goose, raven, 
etc.) ; and the clans are exogamous.” The Altaians, 
also in Siberia, are divided into twenty-four clans, 
which, though interfused with each other, retain 
strongly the clan feeling; the clans are exogamous ; 
each has its own patron divinity and religious ceremo- 
nies; and the only two names of clans of these and 
kindred tribes of which the meanings are given are 
names of animals.* Totemism exists among the 


8 George Gibbs in Contrib, to N. American Ethnol., i. 184; 8. 
Powers, Tribes of Calif.,5. Pek 
® A. Pinart in Revue d' Ethnographie, vi. p. 36. 
10 Simons in Proc. R. Geog. Soc., Dec.,1 . 786, 796. 
hurn, Among the In- 


ll Brett, Ind. Tribes of Guiana, 98; Im 
dians of Guiana, 175 sq. 

12 Creveaux, Voyages dans l Amérique du Sud, p. 59. 

18 Falkner, Deser. of Patagonia, 114. 

14 Garcilasso de la Vega, Royal Commentaries of the Incas, pt. i. 
bk. i. chs. 9, 10, 11, 18; Gumilla, Hist. de ne i. 175 7 

15 Revue d’ Ethnologie, iii. 396 sq., v. 81; A. B. Ellis, The Tshi- 
speaking People of the Gold Coast, p. 204.sq.; Bowdich, Mission to 
Ashantee, ed. 1873, p. 216; Du Chaillu, Equat. Afr., 308 sq.; Id., 

hango Land, 427, 429 ; C.J. Anderson, Lake Ngami, 


Journey to Asi 
.; Livingstone, Travels in. Africa, 18; Casalis, Shae on r. 
ies 


16 Charles New, Life, Wanderings, etc., in Eastern Africa, 272, 274. 

W Mansfield rikene Life in abveadhi, 298; Tr. Ethnol. Soc. 
new series, vi. 292. , 

18 Ellis, Hist. of Madagascar, i. 87. 

19 Folk- Lore Record, ii, 22, 30. 2% Thid., iv. 45. 

% Strahlenberg, Description of the North and Eastern Parts of 
Fe Pi ddandort, Shen Rela p23, quoted by Lubbock, Origin. af 
Civilization, p.135, The present writer hasbeen unable to find , 
nS WW Radlott: Aus Seren, 1 216, 258. The Ostiaks, also in 
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mountaineers of Formosa,! and there are traces of it 
in China.? In Polynesia it existed, as we have seen, 
in Samoa. In Melanesia it appears in Fiji,® the New 
Hebrides,* and the Solomon THands.® Amongst the 
Dyaks there are traces of totemism in the prohibition 
of the flesh of certain animals to certain tribes, respect 
for certain plants, etc. It exists in the islands of 
Ambon, Uliase, Leti, Moa, Lakor, Keisar (Makisar), 
Wetar, and the Aaru and Babar archipelagos.’ In 
the Philippine Islands there are traces of it in the 
reverence for certain animals, the belief that the souls 
of ancestors dwell in trees, ete.® 

With regard to ancient nations, totemism may be 
regarded as certain for the Egyptians, and highly pro- 
bable for the Semites,® Greeks, and Latins. If proved 
for one Aryan people, it might be regarded as proved 
for all ; since totemism could scarcely have been de- 
veloped by any one Aryan branch after the dispersion, 
and there is no evidence or probability that it ever 
was borrowed. Prof. Sayce finds totemism among the 
ancient Babylonians, but his evidence is not con- 
elusive.” 

No satisfactory explanation of the origin of totem- 
ism has yet been given. Mr. Herbert Spencer finds 
the origin of totemism in a “‘misinterpretation of 
nicknames’’; savages first named themselves after 
natural objects, and then, confusing these objects with 
their ancestors of the same names, reverenced them as 
they already reverenced their ancestors." But this 
view attributes to verbal misunderstandings far more 
influence than, in spite of the so-called comparative 
mythology, they ever seem to have exercised. 


Literature. — Apart from the original authorities, the 
literature on totemism is very scanty. The importance of 
totemism for the early history of society was first recog- 
nized by Mr. J. F. M’Lennan in papers published in the Fort- 
nightly Review (Oct. and Nov., 1869, Feb., 1870). 
has since been treated of by E. B. Tylor, Early History of 
Mankind, p. 284 sq.; Sir John Lubbock, Origin of Civiliza- 
tion, 260 sqg.; A. Lang, Custom and Myth, p. 260, ete.; Id., 
Myth, Ritual, and Religion, i. p. 58 sq., ete. ; E. Clodd, Myths and 
Dreams, p. 99 sq.; W. Robertson Smith, Kinship and Mar- 
riage in Early Arabia. See also SACRIFICE, vol. xxi. p, 135. 
For fuller details. see J. G. Frazer, Totemism (Edinburgh, 
1887). (J. G. FR.) 


TOTILA. See JustTinraAN and NARSEs. 

TOTTENHAM, or Torrennam-Hiau Cross, a 
suburb of London, in the county of Middlesex, is 
situated on the old ‘‘ Great Northern’’ road, about 
43 miles north from Shoreditch. The cross at Tot- 
tenham is not a market-cross, and its origin is doubt- 
ful. Towards the close of the 16th century it con- 
sisted of a column of wood, capped with a square 
sheet of lead. The present cross of brick was erected 
by Dean Wood about 1600, and the ornamental work 
of stueco was added in 1809. In the time of Isaak 
Walton there stood over it a shady arbor of wood- 
bine, sweetbrier, jessamine, and myrtle. Formerly 
Tottenham was noted for its ‘‘ greens,”’ in the centre 
of one of which stood the famous old elm trees called 
the ‘‘Seven Sisters’’; these were removed in 1840, 
but the name is preserved in the Seven Sisters Road. 
Bruce Castle, occupying the site of the old mansion 
of the Bruces, but built probably by Sir William 
Compton in the beginning of the 16th century, is now 


bear (Castren, Vorlesungen tiber die Altaischen Volker, 107, 115, 117). 
This, however, by no means amounts to a proof of totemism. 

1 Verhandl. d. Berl. Gesell. Anthropologie, ete., 1882, p. (62). * 

2 Morgan, A. S., p. 364sq. One of the aboriginal tribes of China 
ily the image of a 6) (Gray, China, ii. 306), 

* Williams, Fiji and the Fijians, ed. 1860, i. 219 sq. 

4 Turner, Samoa, 334. 

5 Fison and Howitt, p. 37 n. 

5 Low, Sarawak, 265 sq., 272-274. 306 ; St. John, Life in the Forests 
of the Far East, i, 186 sq., 203; ef. Wilken in Ind. Gids, June, 1884, p. 
988 sq. ; Ausland, 16th June, 1884, p. 470. 

7 Riedel, De sluik- en kroesharige rassen tusschen Papua en Selebes, 
pp. 32, 61, 253, 334, 341, 876 #q., 414, 432. 

® Blumentritt, Der Ahnencultus und die religidsen Anschauwngen 
der Malaien des Philippinen-Archipel, 159 sq. 

® See W. R. Smith, Kinship and Marriage in Early Arabia. 

1 A. H. Sayee, The Religion of the Ancient B 

1 Spencer, Principles of Sociology, i. 367. 


|oceupied as a private boarding school. 
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» P. 279 aq. 


TOTILA—TOUCAN. 


The church 
of All Hallows, Tottenham, was given by David, 
king of Scotland, probably when he visited Henry in 
1126, to the canons of the church of Holy Trinity, 
London. It has frequently been restored and altered. 
The older parts are the tower, nave, and south aisle 
of the Perpendicular period and the south poreh of 
the 16th century. There are a large number of monu- 
ments and brasses. ‘Tottenham consists chiefly of an 
irregular line of houses for about two miles along the 
high road, with short side streets at intervals. There 
are a number of almshouses, including the Sanchez 
almshouses, founded in 1596 by Balthazar Sanchez, or 
Zanchero, confectioner to Philip of Spain; Reynard- 
son’s (1685); Pheasunt’s, or ‘‘ The Pound,’’ for poor 
widows, originally founded by George Hynningham 
in 1536, and further endowed by Pheasund and Saun- 
ders; ‘and the sailmakers’ almshouses, founded in 
1869 by the Drapers’ Company for forty-five inmates. 
The free grammar school was enlarged and endowed 
in 1686 by Sarah, dowager duchess of Somerset. The 
population of the urban sanitary district (area 4642 
acres) in 1871 was 22,869, and in 1881 it was 46,456. 


In the reign of the Confessor the manor of Tottenham 
was possessed by Earl Waltheof, who in 1070 married 
Judith, niece of the Conqueror, and was created in 1072 
earl of Northumberland, Huntingdon, and Northampton, 
but joined the conspiracy against William, was betrayed by 
his wife, and was beheaded at Winchester. It wasinherited 
by his daughter Maud, who was married first to Simon de 
St. Liz and afterwards to David, son of Malcolm ITL., king 
of Scotland, who was created by Henry I. earl of Hunting- 
don, and received possession of all the lands formerly held 
by Earl Waltheof. In 1184 the manor was granted by Wil- 
liam the Lion, king of Scotland, to his brother David, earl 
of Angus and Galloway, the grant being confirmed in 1199 
by King John of England, who created him Earl of Hunt- 
ingdon. He married Maud, heiress of Hugh, earl of 
Chester, and his son John inherited both earldoms. The 
son married Helen, daughter of Llewelyn, Prince of Wales, 
by whom he was poisoned in 1237, dying without issue. 
She retained possession till 1254, when the manor was 
divided between his cohecirs Robert de Brus, John de Baliol, 
and Henry de Hastings, each division forming a distinct 
manor bearing the name of its owner. In 1429 they all 
came into the possession of Alderman Gedeney. William 
Bedwell, the Arabic scholar, was vicar of Tottenham, and 
published in 1632 a Briefe Description of the Towne of 
Tottenham, in which he printed for the first time the bur- 
lesque poem, the “ Turnament of Tottenham.” 


See Robinson's History ef Tottenham, 1840. 


TOUCAN, the Brazilian name of a bird,” long since 
adopted into nearly all European languages and ap- 
parently first given currency in England (though not 
then used as an English word) in 1668" by Charleton 
( Onomasticon, p. 115); but the bird, with its enor- 
mous beak and feather-like tongue, was deseribed by 
Oviedo in his Sumario de la Natural Historia de las 
Indias, first published at Toledo in 1527 (chap. 42),™ 
and, to quote the translation of part of the passage in 
Willughby’s Ornithology P. 129), ‘there is no bird 
secures her young ones better from the Monkeys, 
which are very noisom to the young of most Bir 
For when she perceives the approach of those Enemies, 
she so settles her self in her Nest as to put her Billout 
at the hole, and gives the Monkeys such a welcom 
therewith, that they presently pack away, and glad 
they scape so.’’ Indeed, so remarkable a bird must 
have attracted the notice of the earliest European in- 
vaders of America, the more so since its gau a: 
mage was used by the natives in the decoration ir 
persons and weapons. In 1555 Belon (Hist. Nat. 


12 Commonly believed to be so called from its ery; but Prof. 
Skeat (Proc. Philolog. Society, 15th May, 1885) adduces evidence to 
prove that the Guarani Tuca is from te nose, and edng, bone, t.€., 


nose of bone. 
13 In 1656 the beak of an“ Aracari of Brazil,” 
Toucan of some sort, was contained in the Museu 
tianum (p. 2), but the word Toucan does not appear the: 
4 The writer has only been able to consult the re 
rare work contained in the Biblioteca de Autores E 
pp. 473-515), published at Madrid in 1852, 


TOUCAN. 


Oyseaux, p. 184) gave a characteristic figure of its 
beak, and in 1558 Thevet (Singularitez de la France 
Antarctique, pp. 88-90) a somewhat long description, 
together with a woodcut (in some respects inaccurate, 
but quite unmistakable) of the whole bird, under the 
name of *‘ Toucan,’’ which he was the first to publish. 

In 1560 Gesner (Jcones Avium, p. 130) gave a far) 
better figure (though still somewhat incorrect) from a 
drawing received from Ferrerius, and suggested that | 
from the size of its beak the bird should be called | 
Burhynchus or Ramphestes. This figure, with a copy | 

of Thevet’s and a detailed description, was repeated 

in the posthumous edition (1585) of his larger work 
(pp. 800, 801). By 1579 Ambroise Paré ( QZuvres, ed. 
Talgaigne, iil. p. sau had dissected a Toucan that 
belonged to Charles [X. of France, and about the 
same time Léry ( Voyage fait en la Terre du Bresil, 
chap. xi.), whose chief object seems to have been to 
contute Thevet, confirmed that writer’s account of 
this bird in most respects. In 1599 Aldrovandus 

( Ornithologia, i. pp. 801-803), always ready to profit 
by Gesner’s information, and generally without ac- 
knowledgment, again described and repeated the former 
figures of the bird ; but he corrupted his predecessor's 
amphestes (which was nearly right) into Ramphastos, 

and in this incorrect form the name, which should 
certainly be Rhamphestes or Rhamphastas, was sub- 
sequently adopted by Linnzeus and has since been 
recognized by systematists. Into the rest of the early 
history of the Toucan’s discovery it is needless to go.! 
Additional particulars were supplied by many succeed- 
ing writers, until in 1834 Gould. completed his Mono- 

_ graph of the family? (with an anatomical appendix 
by Sir R. Owen), to which, in 1835, he added some 
supplementary plates; and in 1854 he finished a second 
and much improved edition. |The latest systematic 
compendium on Toucans is Cassin’s ‘‘ Study of the 
Ramphastidze,”’ in the Proceedings of the Philadelphia | 
Academy [of Natural Sciences] for 1867 (pp. 100-124). | 


By recent systematists 5 genera and from 50 to 60 species | 
of the Family are recognized; but the characters of the | 
_ former have never been satisfactorily defined, much less | 
those of numerous subdivisions which it has pleased some | 
writers toinvent. There can be little doubt that the bird 
first figured and described by the earliest authors above 
named is the R. toco of nearly all ornithologists, and as 
such is properly regarded as the type of the genus and 
therefore of the Family. It is one of the largest, measur- 
ing 2 feet in length, and has a wide range throughout 
Guiana and a great part of Brazil. The huge beak, look- | 
ing like the great claw of a lobster, more than 8 inches 
long and 3 high at the base, is ofa deep orange color, with | 
alarge black oval spot near the tip. The eye, with its 
double iris of green and yellow, has a broad blue orbit, and 
is surrounded by a bare space of deep orange skin. The 
_ plumage generally is black, but the throat is white, tinged 
with yellow and commonly edged beneath with red; the 
upper tail-coverts are white and the lower scarlet. In other 
species of the genus, 14 to 17 in number, the bill is_ mostly 
particolored—green, yellow, red, chestnut, blue, and black 
variously combining so as often to form a ready diagnosis ; 
but some of these tints are very fleeting and often leave 
little or no trace after death. Alternations of the brighter 
colors are also displayed in the feathers of the throat, 
breast, and tail-coverts, soas to be in like manner charac- 
teristic of the species, and in several the bare space round 
theeye is yellow, green, blue, or lilac. The sexes are almost 
i e in coloration, and externally differ chiefly in size, the 
es being largest. The tail is nearly square or moder- 
rounded. In the genus Pteroglossus, the “ Aracaris ”’ 


Tea, 


dead 
_ The bird is easily kept in captivity, and no doubt from 
times many were brought alive to a se Besides the 
d by Paré, as above mentioned, Joh. Faber, in his 
Hernandez’s work on the Natural History of Mexico 
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(pronounced Arassari), the sexes more or less differ in 
appearance, and the tail is graduated. The species are 
smaller in size, and nearly all are banded on the belly, which 
is generally yellow, with black and scarlet, while except in 
two the throat of the males at least is black. One of the 
most remarkable and beautiful is P. beauharnaisi, by some 
authors placed in a distinct genus and called Beauharnaisius 
ulocomus: In this the feathers of the top of the head are 
very singular, looking like glossy curled shavings of black 
horn or whalebone, the effect being due to the dilatation of 
the shaft and its coalescence with the consolidated barbs. 
Some of the feathers of the straw-colored throat and cheeks 
partake of the same structure, but in a less degree, while 
the subterminal part of the lamina is of a lustrous pearly- 
white.* The beak is richly colored, being green and crim- 
son above and lemon below. The upper plumage generally 
is dark green, but the mantle and rump are crimson, as 


/ are a broad abdominal belt, the flanks, and many crescentic 


markings on the otherwise yellow lower parts. The group 
or genus Selenodera, proposed by Gould in 1837 (cones Aviwm, 
pt. 1), contains some 6 or 7 species, haying the beak, 
which is mostly transversely striped, and tail shorter than 
in Pteroglossus. Here the sexes also differ in coloration, the 
males having the head and breast black, and the females 
the same parts chestnut; butall have a yellow nuchal cres- 
cent (whence the name of the group). The so-called Hill- 
Toucans have been separated as another genus, Andigena, 
and consist of some 5 or 6 species chiefly frequenting the 
slope of the Andes and reaching an elevation of 10,000 
feet, though one, often placed among them, but perhaps 
belonging rather to Pferoglossus, the A. bailloni, remarkable 
for its yellow-orange head, neck, and lower parts, inhabits 
the lowlands of southern Brazil. Another very singular 
form is A. /aminirostris, which has affixed on either side of 
the maxilla, near the base, a quadrangular ivory-like plate, 
forming a feature unique in this or almost in any Family of 
Birds. The group Aulacorhamphus, or “ Groove-bills,” with 
a considerable but rather uncertain number of species, con- 
tains the rest of the Toucans. 

The monstrous serrated bill that so many Toucans possess 
was by Buffon, after his manner, accounted a grave defect 
of Nature, and it must be confessed that no one has given 
what seems to be a satisfactory explanation of its precise 
use, though on evolutionary principles none will now doubt 
its fitness to the bird’s requirements. Solid as it looks, its 
weight is inconsiderable, and the perfect hinge by which 
the maxilla is articulated adds to its efficiency as an instru- 
ment of prehension. Swainson (Classif. Birds, ii. p. 138) 
imagined it merely “ to contain an infinity of nerves, dis- 
posed like net-work, all of which lead immediately to the 
nostrils,” and add to the olfactory faculty. This notion 
seems to be borrowed from Trail (Trans. Linn. Society, xi. p. 
289), who admittedly had it from Waterton, and stated that 
it was “an admirable contrivance of nature to increase the 
delicacy of the organ of smell”; but Sir R. Owen’s descrip- 
tion shows this view to be groundless, and he attributes 
the extraordinary development of the Toucan’s beak to the 
need of compensating, by the additional power of mastica- 
tion thus given, for the absence of any of the grinding 
structures thatare so characteristic of the intestinal tract 
of vegetable-eating birds—its digestive organs possessing a 
general simplicity of formation. The question is one worth 
deciding, and would not be difficult to decide by those who 
have the opportunity. The nostrils are placed so as to be 
in most forms invisible until sought, being obscured by the 
frontal feathers or the backward prolongation of the horny 
sheath of the beak. The wings are somewhat feeble, and 
the legs have the toes placed in pairs, two before and two 
behind. The tail is capable of free vertical motion, and 
controlled by strong muscles, so that, at least in the true 
Toucans, when the bird is preparing to sleep, it is reverted 
and lies almost flat on the back, on which also the huge 
bill reposes, pointing in the opposite direction. 


As may be inferred from the foregoing, the Toucans 
are a Neotropical form, and by far the greater number 
inhabit the northern part of South America, especially 
Guiana and the valley of the Amazons. Some three 
species occur in Mexico, and several in Central Amer- 
ica. One, &. vitellinus, which has its headquarters on 
the mainland, is said to be common in Trinidad, but 


3 This curious pene naturally attracted the notice of the 
first discoverer of the species, Poeppig, who beige A described itin 
Pe published in Froriep's N (xxxii. p. 146) for December, 


it: 

+ Readers of Mr. Bates’s Naturalist on the River Amazons will 
recollect the account (ii. p. 344) and illustrations there given of 
his encounter with a flock of this species of Toucan. His remarks 
on the other species with which he met are also excellent. 
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none are found in the Antilles proper. The precise 
place of the Family in the heterogeneous group Picarice 
cannot yet be determined. Its nearest allies perhaps 
exist among the Capitonide; but none of them are 
believed to have the fotig feather-like tongue which is | 
so characteristic of the Toucans, and is, so faras known, | 
possessed besides only by the Momotide (cf. Mor- | 
MOT, vol. xvii. p. 9). But of these last there is no 
reason to deem the Toucans close relatives, and, ac- 
cording to Swainson (wt supra, p. 141), who had oppor- 
tunities of observing both, the alleged resemblance in 
their habits has no existence. Those of the Toucans in 
confinement have been well described by Broderip 
and Vigors (Zool. Journal, i. p. 484; ii. p. 478), and 
indeed may be partially observed in many zoological 
gardens. Though feeding mainly on fruits, little seems 
amiss to them, and they swallow grubs, reptiles, and 
small birds with avidity. They are said to nest in 
hollow trees, and to lay white eggs. (A. N.) 

TOUCH may be defined as a sense of pressure, re- 
ferred usually to the surface of the body. It is often 
understood as a sensation of contact as distinguished 
from pressure, but it is evident that however gentle be 
the contact, a certain amount of pressure always exists 
between the sensitive surface and the body touched. 
Mere contact in such circumstances is gentle pressure ; 
a greater amount of force causes a feeling of resistance 
or of pressure referred to the skin; a still greater 
amount causes a feeling of muscular resistance, as 
when a weight is supported on the palm of the hand ; 
whilst, finally, the pressure may be so great as to cause 
a feeling of pain. The force may not be exerted verti- 
cally on the sensory surface, but in the opposite direc- 
tion, as when a hair on a sensory surface is pulled or 
twisted. ‘Touch is therefore the sense by which me- 
chanical force is appreciated, and it presents a strong 
resemblance to hearing, in which the sensation is ex- 
cited by intermittent pressure on the auditory organ. 
In addition to feelings of contact or pressure referred 
to the sensory surface, contact may give rise to a sen- 
sation of temperature, according as the thing touched 
feels hot or cold. These sensations of contact, pressure, 
or temperature are usually referred to the skin or in- 
tegument covering the body, but they are experienced 
to a greater or less extent when any serous or mucous 
surface is touched. The skin being the chief sensory 
surface of touch, it is there that the sense is most 
highly developed, both as to delicacy in detecting 
minute pressures and as to the character of the surface 
touched. ‘Tactile impressions, properly so called, are 
absent from internal mucous surfaces, as has been 
proved in men having gastric, intestinal, and urinary 
fistulas. In these cases, touching the mucous surface 
caused pain, and not a sensation of touch. 


Organs of Touch.—Comparative Sketch.—The organs of 
touch present manywarieties of form, from asimple filament 
of sensitive protoplasm to a highly complex end-organ con- 
nected with the commencement of a sensory nerve-fibre. 
The bodies of the lowest organisms are formed of contrac- 
tile protoplasm, and mechanical contact with any resisting 
substances causes a change of form. Here isthe simplest 
kind of touch—a response on the part of any portion of the 
surface of the body to a mechanical stimulus. The pseudo- 
podia of the Rhizopoda are also organs of touch, and prob- 
ably the cilia, the flagellw, and the short rod-like bodies 
seen on many Infusoria belong to the same class of sensory 
organs. Among the Celentera (hydroid polyps, tubularians, 
Hydromeduse, Medusze, Anthozoa or sea-anemones) tentacles 
are found, usually arranged in circles around the mouth or 
on portions of the body engaged in locomotion, as on the 
margins of the umbrella of Meduse. These have a large 
amount of sensibility, and serye as organs of touch. In 
some also there are stiff hairs on the tentacles and around 
the mouth, more differentiated tactile organs. The Vermes 
show organs of touch in the form of modified cells of the 
integument, connected with sensory nerves. These cells 
often assume the form of stiff rods projected from the sur- 
face (tactile sete). Such are often found over the whole 
body of Turbellaria and Nemertina, on the tentacles of 
Bryozoa, on the head segment of Lumbricide, and on the 
tentacles and antennew of Chetopoda. In the latter group 


| 
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of animals tactile organs are also found in ring-like ar- 
rangements, called cirrhi, on the foot-stumps or para- 
podia. In some Hirudinea (leeches) complicated tactile 
rods are embedded in cup-shaped organs scattered over 
the body. Large prominences of the cuticle, called tactile 
papille, are also found in many of the Vermes near the 
oral and genital orifices. The Echinodermata have also 
special parts devoted to touch, and these show their high- 
est differentiation in the tentacles of the Holothuroida. 
Arthropoda show tactile organs in the form usually of rod- 
like bodies projecting from the surface of the appendages 
and chiefly connected with nerves passing to ganglionic 
cells. In Crustacea such 
organs are found on the 
antenne and other ap- 
pendages, and on the an- 
tenn in Myriapoda and 
Insecta. In the latter 
they are also found on 
the tarsal joints of the 
feet. The appearance 
of these rod-like bodies 
is seen in Fig. 1. 

Ciliated tentacular pro- 
cesses exist in the larva 
of Brachiopoda which are 
probably touch organs, 
but there are no definite 
organs of this kind in the 
adult form. The Mollusca 
have the sense of touch 
widely diffused. All the 
soft parts of the body are 
capable of feeling when 
touched, and in various 
situations there are fine 
hair-like prolongations 
from cells. These are 
supplied with nerves and 
are touch organs. Such 
are found on the edge of 
the mantle in Lamelli- 
branchiata where they may be in rows: they also exist on the 
siphons, and “they serve to watch over the particles that 
get into the mantle cavity with the water” (Gegenbaur). 
Processes of a tactile kind are also found on the epipodium, 
the edge of the mantle, and the cephalic tentacles in many 
Gasteropoda, and on the dorsal tufts of the Nudibranchiata. 
Here and there alsothere are enlargements of the integu- 
ment covered with cilia and supplied by a nerve which 
have been regarded as touch organs, but are by some 
supposed to be connected with smell (see SMELL). The 
Tunicata have cells with long filamentous processes in 
the integument, which are probably tactile in fune- 
tion. 

In the great majority of fishes touch is limited to the lips, 
to parts of the fins, and to special organs ealled barbels, In 
the Cyprinoids there is a fold of skin bordering the mouth 
which is highly tactile. The lip of the sturgeon is covered 
with numerous papille ; the sucking lip of the lamprey is 
papillose and highly sensitive. The fins are in many fishes 
modified to serve as organs of touch. Thus the nards 
( Triglide) have three soft flexible rays detached from the 
fin, and “ the filiform radial appendages of the Polynemide, 
the prolonged ventral fins of Osphromenus, Tri and 
other Labyrinthibranchs, and of the Ophidiide,” are ex: 
amples of this class of organs (Owen). The barbels are long 
slender processes of skin, either single or in pairs, found in 
the Silwride, loaches, barbels, cods, sturgeons, and 
the parasitic Myxinide. The nerves for the barbels come 
from the fifth pair of cranial nerves. “A cod, plind 
absence or destruction of both eyeballs, has been ca 
in good condition, and it may be supposed to have found its — 
food by exploring with the symphysial barbule, as well as 
by the sense of smell” (Owen). Bodies somewhat similar 
to the Pacinian corpuscles (to be afterwards described 
discovered by Savi in 1844 in the torpedo; they 
ranged in linear series on the anterior of the m 
and nostrils, and over the fore part of the 
Each is composed of two capsules, one connected wii 
other,and containing a granular substance in which 
nerve end is embedded. Peculiar mucous glands a 
found outside the electrical organs of the torpedo 
are believed to minister to touch. Similar organs ex! 
sharks, and John Hunter dissected the snout of th 
dog-fish (Scyllinm) “ to show the manner of the n 
fying, as also their apparent termination in thi 
ultimate nerve appearing to terminate in the } 
tube or duct, the sides of which secrete and 
mucus to the skin.’ These “nervo-mu 


Fic. 1.—Nerve-ending with tac- 
tile rods, from the proboscis 
of a fly (Musea), n, nerve; g, gan- 
glionie swelling ; s, tactile rods; 
c, fine hairs of cuticle (Leydig). 
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the Ornithorhynchus the skin 


sunk deep in the true skin, 
and the hair bulb is supplied 
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found in the sides and under part of the head and on the | 
fore part of the trunk. 

The Amphibia and Reptilia do not show any special organs 
of touch. The lips of tadpoles have tactile papillae. Some | 
snakes havea pair of tentacles on the snout, but the tongue | 
is probably the chief organ of touch in most serpents and | 
lizards. All reptiles possessing climbing powers have the 
sense of touch highly developed in the feet. 

irds have epithelial papille on the soles of the toes that | 
are no doubt tactile. These are of great length in the | 
capercailzie (Tetrax urogallus), “enabling it to grasp with 
more security the frosted branches of the Norwegian pine 
trees” (Owen). It has been suggested that the delicate 
*“ papillose ” digits of the smaller birds assist them in nest- 
building by having the sense of touch highly developed. 
Around the root of the bill in many birds there are special 
tactile organs, assisting the bird to use it as a kind of sen- 
sitive probe for the detection in soft ground of the worms, 
grubs, and slugs that constitute its food. Special bodies of 
this kind have been detected in the beak and tongue of the 
duck and goose, called the tactile corpuscles of Merkel, or 
the corpuscles of Grandry (Fig. 2). Similar bodies have 


: a 
Fie. 2.—Tactile Corpuscles from duck’'s tongue. 1, nerve. 


been found in the epidermis of man and mammals, in the 
outer root-sheath of tactile hairs or feelers. They consist 
of small bodies composed of a capsule enclosing two or 
more flattened nucleated cells, piled in arow. Each cor- 
puscle is separated from the others by a transparent pro- 
toplasmic disk. Nerve fibres terminate either in the cells 
(Merkel) or in the protoplasmic inter- 
cellular matter (Ranvier, Hesse, Izqui- 
erdo). Another form of end-organ has 
been described by Herbst as existing in 
the mucous membrane of the duck’s 


tongue. These corpuscles of Herbst are 
like small Paciniau corpuscles with 
thin and very close lamelle. Develop- 
ments of integument devoidof feathers, 
such as the “ wattles ” of the cock, the 
“caruncles” of the vulture and tur- 
key, are not tactile in their function. 
In the great majority of Mammalia 
the general surface of the skin shows 
sensitiveness, and this is developed to 
a high degree on certain parts, such 
as the lips, the end of a teat, and the yyg. 3 —Tactile Corpus- 
generative organs. Where touch is cele from the hand. 
highly developed, the skin, more 
especially the epidermis, is thin and devoid of hair. In 
the Monkeys tactile papille are found in the skin of the 


fingers and palms, and in the 
skin of the prehensile tails of 
various species (Ateles). Such 
papille also abound in the 
naked skin of the nose or 
snout, as in the shrew, mole, 
pig, tapir, and elephant. In 


covering the mandibles is tac- 
tile (Owen). In many animals 
certain hairs acquire great size, 
length, and stiffness. These 
coustitute the vibrisse, or 
whiskers. Each large hair 
ws from a firm capsule 


ith sensory nerve filaments, 
n the walrus the capsule is 


Fie. 4.—Tactile Corpuscles 
from clitoris of rabbit. , 
nerve. 


: analogous to that 
held and applied by the hand : . 

of a man” (Owen). Each species has hairs of this 

0 on the eyebrows, lips, or cheeks, to suit a 

\ mode of existence, as, for example, the long fine 
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whiskers of the night-prowling felines, and in the aye-aye, 
a monkey having nocturnal habits. In the Ungulata the 
hoofs need no delicacy of touch as regards the discrimina- 
tion of minute points. Such animals, however, have broad, 
massive sensations of touch, enabling them to appreciate 
the firmness of the soil on which they tread, and under the 
hoof we find highly vascular and sensitive lamelle or 
papille, contributing no doubt, not only to the growth of 
the hoof, but also to its sensitiveness. The Cetacea have 
numerous papille in the skin, regarding which John 
Hunter remarks: ‘These villi are soft and pliable; they 
float in water; and each is longer or shorter according to 
the size of the animal. In the spermaceti whale they are 
about a quarter of an inch long; in the grampus, bottle- 
nose, much shorter; in all they are extremely vascular; 
they are sheathed in corresponding hollows of the epiderm.” 
In some whales the skin is thrown into numerous longi- 
tudinal plaits on the under and fore part of the body 
(Balenoptera). Prof. Owen remarks regarding these: “It 
is peculiar to the swifter swimming whales that pursue 
mackerel and herring, and may serve to warn them of 
shoals, by appreciation of an impulse of the water rebound- 
ing therefrom, and so conveying a sense of the propinquity 
of sunken rocks or sand-banks. Sensitiveness to the move- 
ments of the ambient ocean is indicated by certain observed 
phenomena. The whale-fishers aver that when a straggler 
is attacked its fellows will bear down from some miles’ dis- 
tance, as if to its assistance; and it may be that they are 
attracted by perception of the vibration of the water caused 
by the struggles of the harpooned whale or cachalot” 
(Owen’s Comparative Anatomy, vol, iii. p. 189). Bats have 
the sense of touch strongly developed in the wings and ex- 
ternal ears, and in some species in the flaps of skin found 
near the nose. These “nose-leaves” and expanded ears 
frequently show vibratile movements, like the antenne 
of insects, enabling the animal to detect slight atmospheric 
impulses. In the vampires (Desmodi) and fruit-eating bats 
(Pteropi) the auricular and nasal appendages are small; 
“such sensitive tactile guides or warners in flight are only 
needed in the bats of active food, which must follow in swift 
evolutions, like the swallows, but in gloom, the volatile 
insects that people the summer air at dawn or dusk” 
(Owen). There is little doubt that many special forms of 
tactile organs will be found in animals using the nose or 
feet for burrowing. A peculiar end-organ has been found 
in the nose of the mole, while there are “ end-capsules” in 
the tongue of the elephant and “nerve rings” in the ears 
of the mouse. 


End- Organs of Touch in Man.—In man three spe- 
cial forms of tactile end organs have been described, 
and can be readily demonstrated. 

(1) The End-Bulbs of Krause.—These are oval or 
rounded bodies, from $5 to 445 of an inch long. 
Each consists of a delicate capsule, composed of 
nucleated connective tissue enclosing numerous minute 
cells. On tracing the nerve fibre, it is found that the 
nerve sheath is continuous with the capsule, whilst 
the axis cylinder of the nerve divides into branches 
which lose themselves among the cells. Waldeyer 
and Longworth state that the nerve fibrils terminate 
in the cells, thus making these bodies similar to the 


Fig. 5.—End-Bulb from human conjunctiva. a, nucleated cap- 
sule; b, core; ¢, entering nerve-fibre terminating in the core atd. 


cells described by Merkel (ut supra). See Fig. 5. 
These bodies are found in the deeper layers of the con- 
junctiva, margins of the lips, nasal mucous membrane, 
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epiglottis, fungiform and circumvallate papillae of the 
tongue, glans penis and clitoris, mucous membrane 
of the rectum of man, and they have also been found 
on the under surface of the ‘‘ toes of the guinea-pig, 
ear and body of the mouse, and in 
the wing of the bat’’ (Landois and 
Stirling). In the genital organs 
aggregations of end-bulbs occur, 
known as the “ genital corpuscles 
of Krause’’ (Fig. 4). In the syn- 
ovial membrane of the joints of 
the fingers there are larger end- 
bulbs, each connected with three 
or four nerve-filaments. 

(2) The Touch Corpuscles of 
Wagner and Meissner.—These are 
oval bodies, about zy of an inch 
long by sz of an inch in breadth. 
Each consists of a series of layers 
of connective tissue arranged trans- 
versely, and containing in the 
centre granular matter with nuclei 
(Fig. 7). One, two, or three nerve 
fibres pass to the lower end of the 
corpuscle, wind transversely around it, lose the white 
substance of Schwann, penetrate into the corpus- 
cle, where the axis cylinders, dividing, end in some 
unknown. The corpuscles do not contain any soft 
core, but are apparently built up of irregular septee 
of connective tissue, in the meshes of which the 
nerve fibrils end in expansions similar to Merkel’s 
cells. Dr. Thin describes simple and compound cor- 
puscles according to the number of nerve fibres enter- 
ing them. These bodies are found abundantly in the 


Fie. 6.—End-Bulb 
from conjunctiva of 
calf. mn, nerve. 


+ Dh > 
Ita 
7 

e 


Fic. 7—Vertieal Section of the Skin of the palm of the hand. 
a, bloodvessel ; b, papilla of the cutis vera; c, capillary; d, nerve- 
fibre passing to a touch-corpuscle; ¢, Wagner’s touch-corpuscle; 
i; nerve fibre, divided transversely ; g cells of the Malpighian 
ayer of the skin. (From Landois and Stirling, after Biesiadecki.) 


palm of the hand and sole of the foot, where there 
may be as many as 21 to every square millimetre (1 
mm. = inch). They are not so numerous on the 
back of the hand or foot, mamma, lips, and tip of the 
oe fee and they are rare in the genital organs. 
‘* Kollmann describes three special tactile areas in the 
hand: (1) the tips of the fingers, with 24 touch cor- 
puscles in a length of 10 mm.; (2) the three eminences 
lying on the palm behind the slits between the fingers, 
with 5.4—2.7 touch-corpuscles in the same length ; 
and (3) the ball of the thumb and little finger, with 
3.1-3.5 touch corpuscles. The first two areas also con- 
tain many of the corpuscles of Vater or Pacini, whilst in 
the latter these corpuscles are fewer and scattered. In 
the other parts of the hand the nervous end-organs 
are much less developed.’’ (Landois and Stirling. ) 
(3) The Corpuscles of Vater or Pacini.—These, first 
described by Wiles so long ago as 1741, are small oval 
bodies, quite visible to the naked eye, from 7; to yo 
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of an inch long and 3s to 
attached to the nerves of 


Fic. 8.—Vater’s or Pacini's 
Corpuscle. a, stalk; b, nerve- 
fibre entering it; c, d, connec- 
tive tissue envelope; e, axis 
cylinder, with its end divided 


15 of an inch in breadth, 


the hands and feet. They 
can be readily demonstrated 
in the mesentery of the 
cat (Fig. 8). Each cor- 
a consists of 40 to 50 
amellz or coats, like the 
folds of an onion, thinner 
and closer together on ap- 
proaca the centre. Each 
amella is formed of an 
elastic material mixed with 
delicate connective tissue 
fibres, and the inner sur- 
face of each is lined by a 
single continuous layer of 
endothelial cells. A double- 
contoured nerve fibre passes 
to each. The white sub- 
stance of Schwann becomes 
continuous with the lamel- 
lee, whilst the axis cylinder 
passes into the body, and 
ends in a small aed or in 
a plexus. Sometimes a 
bloodvessel also penetrates 
the Pacinian body, enter- 
ing along with the nerve. 
Such bodies are found in 
the subcutaneous tissue on 
the nerves of the fingers 
and toes, near joints, at- 
tached to the nerves of the 
abdominal plexuses of the 
sympathetic, on the cocey- 
geal gland, on the dorsum 
of the penis and clitoris, 


at f. ¢ , : 
: in the meso-colon, in the 


course’of the intercostal and periosteal nerves, and 
in the capsules of lymphatic glands (William Stir- 


ling). 

Palio of Touch in Man.—Such are the special 
end-organs of touch. It has also been ascertained 
that many sensory nerves end in a plexus or network, 
the ultimate fibrils being connnall with the cells of 
the particular tissue in which they are found. Thus 
they exist in the cornea of the eye, and at the june- 
tions of tendons with muscles. In the latter situation 
‘* flattened end-flakes or plates’’ and ‘elongated oval 
end-bulbs’’ have also been found (Sachs, Rollett, 
Golgi). A consideration of these various types of 
structure show that they facilitate intermittent press- 
ure being made on the nerve endings. They are all, 
as it were, elastic cushions into which the nerve end- 
ings penetrate, so that the slight variation of bye 
will be transmitted to the nerve. Probably they 
serve to break the force of a sudden shock on the nerve 
endings. 


Sensitiveness and Sense of Locality —The degree of sensi- 
tiveness of the skin is determined by finding the smallest 
distance at which the two points of a pair of compasses can 


2| 


Fic. 9.—/Esthesiometer of : 
Sieveking. 


‘ ee. 
be felt. This method, first followed by Weber, is employed 


by physicians in the diagnosis of nervous affec he 
H 


volving the sensitiveness of the skin. The follo 
shows the sensitiveness in millimetres for an ad 
the corresponding numbers for a boy 12 ye: 
are given within brackets (Landois and § 
Weber): > ol 
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Millimetres. equalize the pressure; Eulenberg invented an instrument 
TET TOTTEUIG <o0s0n000 oxeeeseen dasousses cnnseeses 1.1 {1.1] like aspiral spring paper-clip or balance (the barzsthesi- 
Third phalanx of finger, volar surface.. 2-2.3 [1.7] ometer), having an index showing the pressure in grammes; 
SEPEMMET OF CRC LIT. o5500s00s wescceces csvussoes 4.5 [3.9] Goltz employed an india-rubber tube filled with water, and 
Second phalanx of finger, volar surface.. 4-4.5 [3.9] this, “ to ensure a constant surface of contact, bent at one 
First phalanx of finger, volar surface... 5-5.5 spot overa piece of cork, is touched at that spot by the cuta- 
Third phalanx of finger, dorsal surface.. 6.8 [4.5] neous part to be examined, and, by rhythmically exerted 
BET MIE TIGGD. v0 0 y0e seesnenes vecsensescesens soevcseee 6.8 [4.5] pressure, waves analogous to those of the arterial pulse are 
Head of metacarpal bone, volar............ 5-6.8 [4.5] produced in the tube” (Hermann); and Landois invented 
EE MITE ccsWucbh sadcssitnaees asvece scoccsese 6.5-7 a mercurial balance, enabling him to make rapid variations 
Ball of little finger. 5.5-6 in the weight without giving rise to any shock (figured in 
RIEETENE TALI osc csnct sewsse scrcecacecs 8-9 Landois and Stirling’s Physiology, p. 1155). These methods 
Dorsum and side of tougue; white of have given the following general results: (1) The greatest 
the lips; metacarpal part of the acuteness ison the forehead, temples and back of the hand 
MMMRNIR Es weactacsaligostanhs ecovessssaaveus seeks 9 [6.8] and forearm, which detect a pressure of .002 gramme ; fin- 
Third phalanx of the great toe, plantar gers detect .005 to .015 gramme; the chin, abdomen, and 
MRE Rte dae adeet <, cel caaxsanvs ‘eavandseacd 11.3 [6.8] nose .04 to .05 gramme. (2) Goltz’s method gives the same 
Second phalanx of the fingers, dorsal general results as Weber’s experiment with the compasses, 
MNES axe ln vavcse s spkatedteit inay sadn ac tenx 11.3 [9] | with the exception that the tip of the tongue has its sensa- 
MMM Rasuesns cnaechoseiadervsesessocduivecseveseveoess 11.3 {9] | tion of pressure much lower in the scale than its sensation 
IRE attee Leases soqces¥eatsabdsvavers vsses (upon 11.3 {9| | of touch. (3) Eulenberg found the following gradations 
Centre of hard palate.............005. sessees 13.5 {11.3] in the fineness of the pressure sense: the forehead, lips, 
Lower third of the fore-arm, volar sur- | back of the cheeks, and temples appreciate differences of 
face...... PURe Pande cabin de ccceodsiccboveses dvsess 15 | gly to gy (200 : 205 to 300: 310 grammes). The back of the 
Tn front of the zygoma...............05 sese0e 15.8 [11.3] last phalanx of the fingers, the forearm, hand, Ist and 2d 
Plantar surface of the great toe........... 15.8 {9] | phalanges, the palmar surface of the hand, forearm, and 
Inner surface of the lip.. ..... sees seeeeeee «20.307 [13.5] | upper arm distinguish differences of py to zy (200 : 220 to 
Behind the zygoma............. sccsscseessenns 22.6 [15.8] | 200 : 210 grammes). The front of the leg and thigh is simi- 
Forehead 22.6 {18] | lar tothe forearm. Then follow the back of the foot and 
IIRATedts ao Orel 2d oa. suse detec cbis ddadee siscoosse 27.1 [22.6] | toes, the sole of the foot, and the back of the leg and thigh. 
Back of the hand 31.6 [22.6] Dohrn placed a weight of 1 gramme on the skin, and then 
Under the chin 33.8 [22.6] | determined the least additional weight that could be de- 
Vertex...... 33.8 [22.6] | teeted, with this result: 3d phalanx of finger, .499 gramme ; 
SNEED Gov aa cadaver oss Suse cade cies etic 36.1 [31.6] | back of the foot, .6 gramme ; 2d phalanx, .771 gramme; Ist 
_ Sacrum (gluteal region) 44.6 [33.8] phalanx, .82 gramme; leg, 1 gramme; back of hand, 1.156 
 Fore-arm and Jeg............ceee sess cesesseee 45.1 [33.8] grammes; palm, 1.108 grammes; patella, 1.5 grammes; 
| ES ey are hasdetlastetaadavenes 54.1 [36.1] forearm, 1.99 grammes; umbilicus, 3.5 grammes; and back, . 
Back of the fifth dorsal vertebra; lower | 3.8 grammes (Landois and Stirling). (4) In passing from 
, dorsal and lumbar region.............+ 54.1 light to heavier weights, the acuteness increases at once, a 
me Of The NECK .i...6....08c0sce “edeveses 67.7 ‘maximum is reached, and then with heavy weights the 
Upper arm; thigh; centre of the back... 67.7 [81.6-40.6] | power of distinguishing the differences diminishes ( Hering, 
7 Biedermann). (5) A sensation of pressure after the weights 
These investigations show not only that the skin is sensi- have been removed may be noticed (after-pressure sensation), 
tive, but that one is able with great precision to distinguish | especially if the weight be considerable. (6) Valentine 
the part touched. This latter power is usually called the noticed that, if the finger were held against a blunt-toothed 


sense of locality, and it is influenced by various conditions. | wheel, and the wheel were rotated with a certain rapidity, 
The greater the number of sensory nerves in a given area he felt a smooth margin. This was experienced when the 
of skin the greater is the degree of accuracy in distinguish- intervals of time between the contacts of successive teeth 
ing different points. Contrast in this way the tip of the were less than from gy v0 gt of a second. The same ex- 
- finger and the back of the hand. Sensitiveness increases periment can be readily made by holding the finger over 
from the joints towards the extremities, and, as pointed out the holes in one of the outermost circles of a large syren 
by Vierordt, sensitiveness is great in parts of the body that | rotating quickly: the sensations of individual holes be- 
ire actively moved. The sensibility of the limbs is finer in come fused, so as to give rise to a feeling of touching a slit. 
the transverse axis than in the long axis of the limb, to | (7) Vibrations of strings are detected even when the num- 
the extent of 4 on the flexor surface of the upper limb and ber is about 1500 per second; above this the sensation of . 
_ don the extensor surface (Landois). It is doubtful if exer-| vibration ceases. By attaching bristles to the prongs of 
cise improves sensitiveness, as Francis Galton found that tuning forks, and bringing these into contact with the lip 
e performances of blind boys were not superior to those or tongue, sensations of a very acute character are experi- 
of other boys, and he says that “the guidance of the blind | enced, which are most intense when the forks vibrate from 
lepends mainly on the multitude of collateral indications, | 600 to 1500 per second. 
to which they give much heed, and not their superiority to. Information from Tactile Impressions.—These enable us to 
any one of them.” When the skin is moistened with in- come to the following conclusions: (1) We note the exist- 
lifferent fluids sensibility is increased. Suslowa made the ence of something touching the sensory surface, (2) From 
curious discovery that, if the area between two points dis- | the intensity of the sensation we determine the weight, 
tinctly felt be tickled or be stimulated by a weak electric tension, or intensity of the pressure. This sensation is in 
current, the impressions are fused. Stretching the skin, , the first instance referred to the skin, but after the pressure 
d baths in water containing carbonic acid or common | has reached a certain amount muscular sensations are also 
t, increase the power of localizing tactile impressions. | experienced—the so-called muscularsense. (3) The locality 
In experimenting with the compasses, it will be found that | of the part touched is at once determined, and from this 
naller distance can be distinguished if one proceeds from | the probable position of the touching body. Like the 
er to smaller distances than in the reverse direction. | visual field, to which all retinal impressions are referred, 
maller distance can also be detected when the points of | point for point, there is a tactile field, to which all points 
ompasses are placed one after the other on the skin! on the skin surface may be referred. (4) By touching a 
when they are placed simultaneously. If the points | body at various points, from the difference of pressure and 
he compasses are unequally heated, the sensation of two | from a comparison of the positions of various points in the 
ets becomes confused. An anwmic condition, or a| tactile field we judge of the configuration of the body. A 
te of venous congestion, or the application of cold, or | number of “tactile pictures” are obtained by passing the 
nt stretching of the skin, or the use of such substances | skin over the touched body, and the shape of the body is 
pine, daturin, morphia, strychnine, alcohol, bromide | further determined by a knowledge of the muscular move- 
sium, ¢annabin, and hydrate of chloral blunt sensi- | ments necessary to bring the cutaneous surface into contact 
The only active substance said to increase it is| with different portions of it. If there is abnormal displace- 
a ; ment of position, a false conception may arise as to the 
as indicated by a sense of presswre,| shape of the body. Thus, if a small marble or a pea be 
various methods. Two different | placed between the index and middle finger so as to touch 
: on the part, and the smallest difference | (with the palm downwards) the outer side of the index 
can be perceived is noted. Weber placed | finger and the inner side of the middle finger, a sensation 
ts | on the skin; Aubert and Kammler | of touching one round body is experienced ; but if the fingers ‘ 
lates ; made use of a balance, having | be crossed, so that the marble touches the inner side of the 
one end of the beam, resting on the skin, | index finger and the outer side of the middle finger, there 
vere placed on the other end of the beam to | will be a feeling of two round bodies, because in these cir- 
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cumstances there is added to the feelings of contact a feeling | 
of distortion (or of muscular action) like what would take | 
place if the fingers, for purposes of touch, were placed in | 
that abnormal position. Again, as showing that our knowl- 

edge of the tactile field is precise, there is the well-known 

fact that when a piece of skin is transplanted from the fore- | 
head to the nose, in the operation for removing a deformity 

of the nose arising from lupus or other ulcerative disease, | 
the patient feels the new nasal part as if it were his fore- 

head, and he may have the curious sensation of a nasal in- | 
stead of a frontal headache. (5) From the number of points | 
touched we judge as to the smoothness or roughness of a 

body. <A body having a uniformly level surface, like a bil- 

liard ball, is smooth; a body haying points irregular in 

size and number in a given area is rough; and if the points 

are very close together it gives rise to a sensation, like that 

of the pile of velvet, almost intolerable to some individuals. 

Again, if the pressure is so uniform as not to be felt, as 

when the body is immersed in water (paradoxical as this 

may seem, it is the case that the sensation of contact is felt 

only at the limit of the fluid), we experience the sensation 

of being in contact with a fluid. (6) Lastly, it would appear 

that touch is always the result of variation of pressure. No 

portion of the body when touching anything can be re- 

garded as absolutely motionless, and the slight oscillations 

of the sensory surface, and in many cases of the body 

touched, produce those variations of pressure on which 

touch depends, 

Theories as to Touch—To explain the phenomenon of the 
tactile field, and more especially the remarkable vyaria- 
tions of tactile sensibility above described, various theo- 
ries have been advanced. (1) The one most generally | 
known is that of E. H. Weber, as modified or restated by 
Lotze, Meissner, Czermak, and others. It assumes that, 
whilst we refer every tactile sensation to a certain posi-— 
tion in the tactile field, we do not refer it merely to a, 
point, but to a circular or oval area on the skin, called a 
circle of sensibility. Further, it is assumed that if two 
such circles touch or overlap they cannot be individually 
perceived, and that they can only be so individually per- 
ceived when one or more circles of sensibility intervene, 
or, in other words, when there is a “ non-irritated sensory 
element” between the two points touched (Figs. 10 and 11). 


Fie. 10. 


Fia. 11. 


Fias. 10 and 11.—Diagrams of Tactile Innervation. (From Beau- 
nis, Physiologie Humaine.) 


Each circle of sensibility may be supposed to be inner- 
vated by a distinct fibre. Thus, suppose the sensitive sur- 
face of the skin to be diagrammatically represented as in 
Figs. 10 and 1i, each square would be a“ cirele of sensi- 
bility.” In more sensitive regions the squares would be 
smaller and the number of nerve terminations greater 
than in less sensitive regions. In Fig. 10 the area con- 
tains niné “circles” and has nine nerve terminations, 
whilst in Fig. 11, although the total area is the same, there 
are thirty-six “circles” and thirty-six nerve filaments. 
If the points of the compasses be placed at a and ¢ in Fig. 
10 the sensation will be that of one point; there would also 
be a sensation of one point if they were placed at ¢ and d; 
but if the points touch ¢ and e there will be a double sensa- 
tion, because the “circle” d intervenes, Again, in Fig. 
11, where the “circles” are much smaller and more numer- 
ous, the minimum distance at which two sensations are 
experienced is much less than in Fig. 10, for this would 
happen when the compasses touch a and d. It will also 
be observed that the same distance d e in Fig. 10 would 
give a single sensation, whilst it would give a double 
sensation in Fig. 11. But ¢ e in Fig. 10 gives a double 
sensation, and yet the same distance would give a 
single sensation if the points of the compasses touched 
adjoining “circles.” A “circle of sensibility,” however, 
cannot be regarded as an anatomical magnitude or “ euta- 
neous sensory unit,” or, in other words, the area of distribu- 
tion of a single nerve-fibre. The extent of any such 
hypothetical circle can be altered by practice and attention, 
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and we may therefore assume that the circles overlap, and 
that even the same area of skin receives numerous nerve 
filaments, and that consequently, when a body is touched, 
. aot at once many filaments. This is illustrated by 
ig. 12. 
It will be seen that each area receives a certain number 
of nerve fibres and each nerve fibre supplies fibrils that 


| 
5 10 15 
Fig. 12.—Diagram showing overlapping of ‘circles of sensi- 
: bility.” (From Beaunin) 


cross the fibrils of adjoining nerves. If the point of the 
compass touch at a, it will irritate all the fibres from 1 to 
7, but these will not be excited with equal intensity; the 
excitation will be at a maximum at 4, more feeble for 3 and 
5, and still more feeble for 2 and 6; so that the intensity of 
the excitation may be represented by the curve above a. 
In this case the sensation will be that of one point, because 


| all the fibrils have been excited. If the other point of the 


compass be placed at ), there will be an intermediary region 
not excited, and two points will be felt. Suppose now the 
second point of the compasses is moved to ¢, all the fibrils 
between the two points a and care excited, and there is 
likely a sensation of single contact; but the excitation of 


' the fibrils 7 and 8 is very feeble, and it is possible, by atten- 
tion and practice, to leave these out, and then there will be 


a sensation of two contacts (Beaunis). This mechanical 
theory has no anatomical basis, except it be the statement 
made by Krause that the distance of the two points of the 
compasses at‘which two points are felt includes in the mean 
12 tactile corpuscles. Whilst attention has been mainly 
directed to the skin as the locality where an anatomical 
explanation is to be sought for, it must not be forgotten 
that processes may be in operation in the nerve centres. It 
is well known that irradiation of nervous impulses occurs 


| in the nerve centres (see PHystIoLo@y, vol. xix. p, 32), and 


it is not unlikely that, when a nervous im ion reaches 
the brain from a particular area of skin, this may be dif- 
fused to neighboring nerve-cells, exciting th and that 
then the effect on these cells, in accordance with the law 
that sensations in nerve centres are referred to the origins 
in the periphery of the sensory nerve fibres reaching them, 
will be referred to adjoining areas of skin, or, in other 
words, to adjoining points in the tactile field. 

Wundt has propounded a psycho-physiological theory that 
every part of the skin with tactile sensibility always con- 
veys an impression of the locality of the sensation. Each | 
area of skin has a “local color,” and this diminishes from 
area to area. The gradation is sudden where the sense of 
locality is acute and gradual where it is obtuse. “A circle 
of sensation is an area where the local color changes so 
little that two separate impressions fuse into one” (Lan- 
dois). Practice enables one to notice the changes of local 

iscriminate 


color, and thus more and more accurately to d 
points closer and closer together. This theory does not 
restates the phe- 
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appear to explain anything; it bese 
nomena for which an explanation is desired. ’ 
SENSATIONS OF TEMPERATURE.—The skin te pei 
the seat of tactile impressions, but also of in 
temperature. This depends on thermie irr 1 of the 
terminal organs, as proved by the following experiment of 
E. H. Weber: “If the elbow be dipped into a very cold_ 
fluid, the cold is only felt at the immersed part of the body” 
(where the fibres terminate); pain, however, is felt in the 
terminal organs of the ulnar nerve, namely, in th ty 
points; this — at the same time, deadens the lo 
sation of cold.” If the sensation of cold wi 
irritation of a specific-nerve fibre, the se 
would be referred to the tips of the fin 
part of the skin is above its normal m 
warmth is felt; in the opposite case, 
. i 
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mean temperature of a given area varies according to the 
distribution of hot blood in it and to the activity of nutri- 
tive changes occurring in it. When theskin is brought 
into contact with a good conductor of heat there is a sen- 
sation of cold. A sensation of heat is experienced when 
heat is carried to the skin in any way. The following are 
the chief facts that have been ascertained regarding the 
temperature sense. 
skin temperature of from 15.5° C. [60° F.] to 35° C. [95° F.], 


the tips of the fingers can distinguish a difference of .25° C. | 


[.45° F.] to .2° C, [.36° F.). Temperatures just below that 
of the blood (33° C. to 27° C.) [91°-81° F.] are distinguished 
by the most sensitive parts, even to .05° C. [.09° F.]. (2) 
The thermal sense varies in different regions as follows: 
tip of tongue, eyelids, cheeks, lips, neck, belly. The “ per- 
ceptible minimum” was found to be, in degrees C.: breast, 
4° [.72° F.]; back, .9° [1.6° F.]; back of hand, .3° [.54° F.]; 
oy A° [.72° F.] ; arm, .2°[.36° F.] ; back of foot, .4° [.72° 

«); thigh, .5° [.90° F.]; leg, .6° [1.08° F.] to .2° [.36° F.]; 
«heek, .4° [.72° F.]; temple, .3° [.54° F.]. (3) If two dif- 
ferent temperatures are applied side by side and simultane- 


ously, the impressions often fuse, especially if the areas are | 


close together. (4) Practice is said to improve the thermal 
sense. (5) Sensations of heat and cold may curiously alter- 
nate; thus “when the skin is dipped first into water at 
10° C. [50° F.] we feel cold, and if it be then dipped into 
water at 16°C. [61° F.] we have at first a feeling of warmth, 
but soon again of cold” (Landois). (6) The same tempera- 
‘ture applied to a large area is not appreciated in the same 
"way as when applied to a small one; thus “the whole hand 
when placed in water at 29.5° C. [85° F.] feels warmer than 
‘when a finger is dipped into water at 32° C.” [92° F.]. 
There is every reason to hold that there are different 
nerve fibres and different central organs for the tactile and 
thermal sensations, but nothing definite is known. The 
one sensation undoubtedly affects the other. Thus the 
minimum distance at which two compass points are felt is 
‘diminished when one point is warmer than the other. 
Again, a colder weight is felt as heavier, “so that the 
_ apparent difference of pressure becomes greater when the 
heavier weight is at the same time colder, and less when 
‘the lighter weight is colder, and difference of pressure is 
felt with equal weights of unequal temperature” (E, H. 
Weber). Great sensibility to differences of temperature is 
noticed after removal, alteration by vesicants, or destruc- 
tion of the epidermis, and in the skin affection called 
herpes zoster. The same occurs in some cases of locomotor 
.ataxy. Removal of the epidermis, as a rule, increases tac- 
tile sensibility and the sense of locality. Increased tactile 
sensibility is termed hyperpselaphesia, and is a rare phe- 
nomenon in nervous diseases. Paralysis of the tactile 
sense is called hypopselaphesia, whilst its entire loss is 
_ apselaphesia. Brown-Séquard mentions a case in which 
- contact of two points gave rise to a sense of a third point 
of contact. Certain conditions of the nerve centres affect 
the senses both of touch and temperature. Under the in- 


_ fluence of morphia the person may feel abnormally enlarged 
or diminished in size. As a rule the senses are affected 


‘simultaneously, but cases occur where one may be affected 


more than the other. Herzen states that “limbs which are 
sleeping” feel heat and not cold (Landois). 
_ Pary.—In addition to sensations of touch and of tem- 
_ perature referred to the skin, there is still a third kind of 
sensation unlike either, namely, pain. This sensation can- 
not be supposed to be excited by irritations of the end- 
-organs of touch, or of specific thermal end-organs (if there 
be such), but rather to irritation of ordinary sensory 
_merves, and there is every reason to believe that painful 
impressions make their way to the brain along spinal 
tracks in the spinal cord. If we consider our mental con- 
dition as regards sensation at any moment, we notice 
numerous sensations more or less definite, not referred 
lirectly to the surface, nor to external objects, such as a 
feeling of general comfort, free or impeded breathing, 
hunger, thirst, malaise, horror, fatigue, and pain. These 
are all caused by the irritation of ordinary sensory nerves 
n different localities, and if the irritation of such nerves, 
chemical, thermal, mechanical, or nutritional stimuli, 
es beyond a certain maximum point of intensity the 
ult is pain. Irritation of a nerve, in accordance with 
law of “peripheral reference of sensation,” will cause 
n. Sometimes the irritation applied to the trunk of a 
nerve may be so intense as to destroy its normal 
1, and loss of sensation or anesthesia results. If 
e stimulus be increased further, pain is excited 
referred to the end of the nerve, with the result 
ing what has been called anesthesia dolorosa. 
uently cannot be distinctly located, probably 
the fact of irradiation in the nerve centres and 
rence to areas of the body which are not 
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(1) E. H. Weber found that, with a) 
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really the seat of irritations. The intensity of pain depends 
on the degree of excitability of the sensory nerves, whilst 
its massiveness depends on the number of nerve fibres 
affected. The quality of the pain is probably produced by 
the kind of irritation of the nerve, as affected by the struct- 
ure of the part and the greater or less continuance of 
severe pressure. Thus there are piercing, cutting, boring, 
burning, throbbing, pressing, gnawing, dull, and acute 
varieties of pain. Sometimes the excitability of the cuta- 
neous nerves is so great that a breath of air or a delicate 
touch may give rise to suffering. This hyperalgia is found 
in inflammatory affections of the skin. In neuralgia the 
pain is characterized by its character of shooting along the 
course of the nerve and by severe exacerbations. In many 
nervous diseases there are disordered sensations referred 
to the skin, such as alternations of heat and cold, burning, 
creeping, itching, and a fecling as if insects were crawling 
on the surface (formication). This condition is termed 
paralgia, The term hypalgia is applied to a diminution and 
analgia to paralysis of pain, as is produced by anesthetics, 
MuscuLark SENsE.—The sensory impressions considered 
in this article are closely related to the so-called muscular 
sense, or that sense of feeling by which we are aware of 
the state of the muscles of a limb as regards contraction or 
relaxation. Some have held that the muscular sense is 
really due to greater or less stretching of the skin and 
therefore to irritation of the nerves of that organ. That 
this is not the case is evident from the fact that disordered 
movements indicating perversion or loss of this sense are 
not affected by removal of the skin (Claude Bernard), 
Further, cases in the human being have been noticed 
where there was an entire loss of cutaneous sensibility 
whilst the muscular sense was unimpaired. It is also 
known that muscles possess sensory nerves, giving rise, in 
certain circumstances, to fatigue, and, when strongly irri- 
tated, to the pain of cramp. Muscular sensations are 
really excited by irritation of sensory nerves passing from 
the muscles themselves. We are thus made conscious of 
whether or not the muscles are contracted, and of the 
amount of contraction necessary to overcome resistance, and 
this knowledge enables us to judge of the amount of volun- 
tary impulse. Loss or diminution of the muscular sense is 
seen in chorea and especially in locomotor ataxy. Increase 
of it is rare, but it is seen in the curious affection called 
anxietas tibiarum, “a painful condition of unrest, which 
leads to a continual change in the position of the limbs” 
(Landois). See also PHysIoLoGy. (J. G. M.) 


TOUL, a town of France, chef-lieu of an arron- 
dissement in the department of Meurthe-et-Moselle, 
on the left bank of the Moselle, 199 miles east of Paris 
by the railway to Nancy, at the point where the Marne 
Catal joins those of the Rhine and the East. The 
ara, hills of St. Michel and Barine respectively 
rise 548 feet and 574 feet above the town, which is 
a stronghold of the first order, the centre of an 
entrenched eamp protected by numerous forts and 
redoubts, and a link in the chain of fortifications 
which extends from Verdun,to Belfort. The light 
and elegant church of St. Etienne! (formerly the 
cathedral) has a fine choir and transept, dating from 
the 13th century; the nave and aisles are of the 14th, 
and the beautiful recently restored facade and the 
towers (246 feet) of the 15th. The interior (118 feet 
in height, 289 in length, and 89 in width) has fine 
glass, a remarkable organ-loft, and some interesting 
monuments. The bas-reliefs of the charming Gothic 
cloister (13th and 14th centuries) were much damaged 
during the Revolution. The choir and transept of 
St. Gengoult, a fine church of the 13th century with 
a facade of the 15th, contain some interesting 13th- 
century glass; and the light groups of supportin 
columns, and the sculptures in the cloisters (first hal 
of the 16th century), should also be mentioned. The 
old episcopal palace (18th century) is now used as the 
town-hall; it contains the museum and library, in 
which is preserved the golden bull by which the 
emperor Charles IV. in 1367 confirmed the liberties 
of the city. The population, 9632 in 1881, was 9981 
in 1886 (commune 10,459). 

Toul (Tullum) is one of the oldest towns of France; 
originally, capital of the Leuci, in the Belgic confedera- 


1[The original church was begun by Bishop St. Girard in 970, 
| wat in the foe century nothing of it vemained-A%. Ep.] 
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tion, it acquired great importance under the Romans. It 
was evangelized by St. Mansuy in the latter half of the 4th 
century, and became one of the leading sees of northeast 
Gaul. After being sacked successively by Goths, Burgun- 
dians, Vandals, and Huns, Toul was conquered by the 


Franks in 450. Under the Merovingians it was governed | 


by counts, assisted by elective officers. The bishops, who 
had become increasingly powerful, were invested with 
sovereign rights in the 10th century, holding only of the 
emperor, and for a period of 300 years (13th to 16th cen- 
turies) the citizens maintained a long struggle against 
them. The town was forced to yield for a time to the 


count of Vaudemont in the 12th century, and twice to the | 


duke of Lorraine in the 15th, and was thrice devastated by 
the plague in the 16th. Charles VY. made a solemn entry 
into the town in 1544, but in the following year, at the 
instance of the Cardinal de Lorraine, it placed itself under 
the perpetual protection of the kings of France, Henry II. 
took possession in 1552, but the town with its territory 
was not officially incorporated with France till 1648. 
Henry LY. was received in state in 1603, and in 1637 the 
parlement of Metz was transferred to Toul. In 1700 Vauban 
reconstructed the fortifications of the town, and in 1790 
the bishopric was suppressed and the diocese united to that 
of Nancy. Toul capitulated in 1870 after a bombardment 


of twelve days from heights now included in the new | 


fortifications. 


TOULON, a French fortress of the first class, chef- 
lieu of an arrondissement in the department of Var, 


Bate de 
la Seyne 


Petite Rade 


Environs of Toulon. 


of the 5th naval arrondissement, and of a military 
subdivision, is situated on the Mediterranean, 42 miles 
east-southeast of Marseilles by the railway to Nice. 
The bay, which opens to the east, has two divisions, 
the ‘‘ grand rade’’ and the ‘‘ petite rade’’ ; it is shel- 
tered on the north and west by high hills, closed on 
the south by the peninsula of Capes Sicié and Cépet, 
and protected on the east by a huge breakwater,—the 
entrance, 1300 feet wide, being defensible by torpedoes. 
A ship coming from the open sea must first pass the 
_ forts of St. Marguerite, of net Brun, of La Malgue, 

and of St. Louis to the north, and the battery of the 
signal station to the south ; before reaching the petite 
rade it must further pass under the guns of the 
battery of Le Salut.to the east, and of the forts of 
Balaguier and L’Kguillette to the west. The Bay of 
La Seyne lies west of the petite rade, and is defended 
by the forts of Les Six-Fours, Napoleon (formerly 
Fort Cairo), and Malbousquet, and the batteries of 
Les Arénes and Les Gaus. To the north of Toulon 
rise the defensive works of Mont Faron and Fort 
Rouge, to the east the forts of Artigues and St. 
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| Catherine, to the northeast the formidable new fort 
of Le Coudon, and to the southeast that of La Colle 
Noire, respectively dominating the highway into Italy 
|and the valley of Hyéres with the Bay of Carquey- 
-ranne. The port of Toulon consists of the old dock, 
/of which one-third is reserved for the national navy, 
/a new dock, wholly so devoted, a harbor capable of 
|receiving trading vessels drawing from 16 to 18 feet, 
but only used for cargoes of wood and wine, and the 
| Castigneau dock. The naval arsenal (including the 
| arsenal of Castigneau, which is contiguous with it, in 
' the direction of La Seyne) extends over 4 miles, has an 
area of 667 acres, and employs from 12,000 to 13,000 
‘men. It contains the offices connected with the 
administration of the port, the office of naval econstruc- 
‘tion, a well-stored naval museum, and a great variety 
|of workshops. These last include a rope-work 1050 X 66 
| feet, covered building yards, careening basins, forges, 
armorers’ and joiners’ shops, general magazines, recon- 
structed on a fireproof principle since the conflagra- 
tion of 1793, in which are stored all materials required 
in the arsenal and on board ship, a park of artillery, a 
splendid collection of arms, and separate storehouses 
for various classes of rigging. The Castigneau ar- 
senal contains the navy bakery of twenty ovens, 
capable of cooking 600,000 rations daily, the foundry 
and boiler-making works, engineers’ workshops, 
forges, three large careening basins, a washing 
house, a slaughter house, stores of provisions, 
coals, anchors and machinery, and the like. The 
Mourillon arsenal, to the southeast of the town, 
has stores of wood, building yards, and appli- 
ances for naval construction in wood and ‘iron. 
The town, enlarged to the north under the sec- — 
ond empire, has on that side a fine new quarter ; 
but in the old town the streets are for the most 
part narrow, crooked, and dirty, and to their 
Insanitary state the cholera epidemic of 1884 has 
been attributed. The chief buildings are the old 
cathedral of St. Marie Majeure, the church of 
St. Louis, the town-hall, the theatre (seating 
2000 persons), the museum, the library (18,000 
volumes), the naval and military hospital, with 
a natural history collection and an anatomical 
museum attached, a naval school of medicine, a 
school of hydrography, and large barracks. The 
imports are wine (2,470,000 gallons in 1881), 
corn, wood, coal, hemp, iron, sugar, coffee, and 
fresh fish; the exports are salt, copper ore, 
barks for tanning, and oils. In 1882 the move- 
ment. of the port was represented by 280 ves- 
sels (41,000 tons). The interesting buildings 
and gardens of the hospital of St. Mandrier 
stand on the peninsula of Cape Cépet, and near 
them is the lazaretto. In 1881 the population — 
of Toulon was 48,832, and in 1886 it was 53,941, 
exclusive of 12,487 soldiers, sailors, ete. (commune — 
70,122). : 
‘The Roman Telo Martius is supposed to have stood near 
the lazaretto. The town was successively sacked by Goths, 
Burgundians, Franks, and Saracens. During the early 
Middle Ages, and till conquered by Charles of Anjou in — 
1259, it was under lords of its own, and entered into alli , 
with the republics of Marseilles and Arles, St. Lo 
Louis XII., and Francis I., strengthened its fortifications. 
It was seized by the emperor Charles V, in 1524 and 1536. 
Henry IV. founded a naval arsenal at Toulon, which was 
further strengthened by Richelieu, and Vauban the 
new dock, a new enceinte, and several forts and ba’ no 
1707 the town was unsuccessfully besieged by the du 
Savoy, Prince Eugene, and an English fleet. In 1721 t 
| Was an outbreak of the plague. In 1792,) after great an 
sanguinary disorder, the royalists of the town sought 
the support of the English and Spanish fleets ernising ir 
‘the neighborhood. The convention having replied by pt 
| ting the town “ hors la loi,” the inhabitants op : 
harbor to the English. The army of the republ 
siege to the town, and it was on this occasion tha 


1 [The British occupation and the conse 
See vol. xvii. p. 201.—AM. Ep,]} 
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Bonaparte first made his name asasoldier. The forts com- 
manding the town having been taken, the English ships 
retired after setting fire to the arsenal. The conflagration 
was extinguished by the prisoners, but not before 38 out 
of a total of 56 vessels had been destroyed. Under the 
Directory Toulon became the most important French mili- 
tary fort on the Mediterranean ; it was here that Napoleon 
organized the Egyptian campaign, and the expedition 
against Algiers set out from Toulon in 1830. The fortifica- 
tions have been strengthened by Napoleon I., Louis Phil- 
ippe, Napoleon III., and siuce 1870. 


TOULOUSE, chef-lieu of the French department | 


of Haute-Garonne, 478 miles south from Paris and 160! 
southeast from Bordeaux, stands on the right bank of 
the Garonne, which here describes a bold outward 
curve to the east. On the left bank is the Faubourg 
St. Cyprien. The river is spanned by three bridges, 
—that of St. Pierre to the north, that of St. Michel 
towards the south, and the Pont Neuf in the centre; 
the last-named, a fine construction of seven arches, 
as oy i in 1543. The city is peculiarly subject to 
at floods, such as that of 1855, which destroyed 
De suspension bridge of St. Pierre, or the still more 
disastrous one of June, 1875, which, besides carry- 
ing away that of St. Michel, laid the Faubourg &t. 
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Cyprien under water, destroyed 7000 houses, and 
drowned 300 people. East and north of the city runs 
great Canal du Midi (from the Mediterranean), 
ch here joins the Garonne. Between this canal 
the city proper extends the long line of boulevards 

iahds sses, d’Arcole, du 22 Septembre, 
te.) leading by the Allée St. Etienne to the Boulin- 
‘rin, whence a series of allées shoot out in all direc- 
ions. Southwest the Allée St. Michel leads towards 
the Garonne, and south the Grande Allée towards 
wbourg St. Michel. These boulevards take the place 
the old city walls. Between them and the canal 
e the more modern faubourgs of St. Pierre, Arnaud- 
ernard, Matabiau, ete. The more ancient part of the 
y consists of narrow irregular pebble-paved streets. 
st of the houses are of brick, and none of any great 
fectural pretensions, except those which date 
, least to the 17th century. In 1868 the munici- 


line this city is 367 miles from Paris and 134 south- 
r ux. The text gives railway distances.—AM. Ep.]} 
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| pal authorities determined to construct two entirely 
| new streets, broad and straight, intended to cut one 
‘another at right angles near the centre of the city. 
| Of these the first, the Rue de Metz, starts eastward 
‘from the Pont Neuf, and will ultimately intersect the 
Rue d’Alsace-Lorraine running from north to south. 
| These alterations, however, go on very slowly. The 
| Place du Capitole may be regarded as the centre, 
| whence the streets branch out in every direction. 
Eastward and northeast the Rue La Fayette leads 
across the boulevards towards the Allée La Fayette, 
beyond which, across the Canal du Midi, are the Ecole 
| Vétérinaire and the railway station, and still farther 
| off the obelisk erected to commemorate the battle of 
| Toulouse (April 10, 1814), and the observatory. From 
‘the northwest of the Place du Capitole the, Rue du 
Taur runs due north past the ancient Hglise du 
Taur to the great Eglise St. Sernin, the largest and 
most famous church of southern France. From the 
northwest corner of the same Place the Rue des Lois 
conducts towards the Ecole de Droit and the arsenal. 
In a more westerly direction the Rue Pargaminiére 
stretches towards the venerable church and the bridge 
of St. Peter. From the southwest corner the Rue des 
Balances extends towards the Rue de Metz and 
the Pont Neuf. From the south the Rue St. 
Rome, Rue des Changes, and Rue des Filatiers 
lead to the Place des Carmes or de la Répub- 
lique ; while from the southeast corner the Rue 
de la Pomme and the Rue Boulbonne lead 
across the Rue d’ Alsace-Lorraine to the cathe- 
dral of St. Stephen. In the south of the city 
lies the palais de justice, near which are the 
ancient church of the Inquisition and several 
of the finest houses in Toulouse. Going north- 
wards, the traveller passes the Hglise de la 
Dalbade on his way towards the Pont Neuf, 
immediately to the north of which is the Eglise 
de la Daurade. North of this church, but 
somewhat farther from the river, is the military 
hospital, to the immediate east of which lie the 
lyeée, the church of the Jacobins, and the pub- 
lic library. Southeast from this, about halfway 
towards the cathédral, is the museum. North 
of the military hospital and beyond the Rue 
Pargaminiére lie the arsenal and the Faubourg 
St. Pierre. Slightly to the northwest of the 
Pont St. Pierre the Canal de Brienne (finished 
1778) euts across the angle formed by the Ga- 
ronne and Canal du Midi. Between the Canal 
de Brienne and the Garonne is the chief manu- 
facturing part of the city, where the great Baza- 
cle flour-mill stands. Along the right bank of 
the river run the various quays of St. Pierre, 
etc. In the Faubourg St. Cyprien, just north 
of the Pont Neuf, is the Hétel Dieu St. Jacques, 
said to have been founded before the 12th cen- 
tury, with its large gardens. Close to the Pont. St. 
Pierre is the hospital of St. Joseph de la Grave, which 
makes up 1432 beds, and affords shelter to foundlings 
and the aged. South of the Allée.St. Michel is the 
Jardin des Plantes, founded by the ill-fated La 
Pérouse. 


The most interesting building is the church of St. 
Sernin or Saturninus, whom legend represents as the 
first preacher of the gospel in Toulouse, where he was 
perhaps martyred towards the middle of the 3d cen- 
tury. The oldest part of the present building was con- 
secrated by Urban II. in 1096. This church is now the 
largest edifice of southern France, being 375 feet from 
east to west and 217 feet in its utmost breadth. The 
nave (12th and 13th centuries) is remarkable for having 
double aisles. Four pillars, supporting the central tower, 
are surrounded by heavy masonry, which somewhat spoils 
the general harmony of the interior. In the southern 
transept is the “portail des comtes,” so named because 
near it lie the tombs of William Taillefer, Pons, and 
other early counts of Toulouse. The little chapel in 
which these tombs (ascribed to the 11th century) are found 
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was restored by the capitols! of Toulouse in 1648. Another 


chapel contains a Byzantine Christ of late 11th-century | 


workmanship. The choir (11th and 12th centuries) ends in 
an apse, or rather chevet, surrounded by a range of columns, 
marking off an aisle which in its turn opens into five 
chapels. 
grotesquely carved. Against the northern wall ise an 
ancient table d’autel, which an 11th century inscription 
declares to have belonged to St. Sernin. In the crypts are 
many relics, which, however, were robbed of their gold and 
silver shrines during the Revolution. The finest gate is on 
the south, and is surmounted by a fine representation of the 
Ascension in Byzantine style. The capitals of the St. Sernin 
pillars are sometimes ornamented with leaves and some- 
times with grotesque animals, ete. The belfry consists of 
five stories, of which the two highest are of later date, but 
harmonize very well with the three lower ones. The 
cathedral, dedicated to St. Stephen, dates from three dif- 
ferent epochs. The nave, commenced by Raymond VI, 
towards the beginning of the 13th century, still displays 
the sculptured arms of its founder, and a few years ago 
preserved the pulpit in which St. Bernard and St. Dominic 
are said to have preached. The choir, commenced by 
Bertrand de Lille (ce. 1272), was burned in 1609, but restored 
in the same century. It is surrounded by seventeen 
chapels, which were finished by the Cardinal d’Orléans, 
nephew of Louis XI., towards the beginning of the 16th 
century. These chapels are adorned with glass dating 
from the 15th to the 17th century. The great western gate 
was constructed by Peter du Moulin, archbishop of Toulouse, 
from 1439 to 1451. It has been greatly battered, and pre- 
sents but a poor approximation to its ancient beauty. Over 
this grand gate, which was once ornamented with the 
statues of St. Sernin, St. Exuperius, and the twelve apos- 
tles, as well as those of the two brother archbishops of 
Toulouse, Denis (1423-1439) and Peter du Moulin, there is 
a beautiful 13th-century rose-window, whose centre, how- 
ever, is not in a perpendicular line with the point of the 
Gothic arch below. In the same way the choir and the 
nave have not the same axis. 

Among other remarkable churches may be noticed those 
of St. Pierre des Cuisines (12th century), with its beauti- 
fully sculptured capitals; of Notre Dame de la Daurade, 
near the Pont Neuf, built on the site of a 9th-century 
Benedictine abbey, but reconstructed in 1764; and of 
Notre Dame de la Dalbade, perhaps existing in the 11th 
century but in its present form dating from the 15th. The 

glise des Jacobins, held by Viollet le Duc to be “one 
of the most beautiful brick churches constructed in the 
Middle Ages,” was built towards the end of the 13th cen- 
tury, and originally consisted of but one structure divided 
into two aisles by a range of columns. It has a beautiful 
octagonal belfry. Before the Revolution it contained the 
mausoleum of Thomas Aquinas.2 On the left of the 
Garonne stands the church of St. Nicholas, also with an 
octagonal belfry and a spire dating from the 15th century. 
There are many other churches of considerable antiquity. 

Of secular buildings the most noteworthy are the capitole, 
the museum, and the lycée. The capitole (16-17th cen- 
turies) has a long Ionie facade constructed by Cammas 
(1750-60). The theatre is situated in the left wing. Run- 
ning along almost the whole length of the first floor is the 
“salle des illustres” adorned with the busts of forty-four 
great natives of Toulouse; the word “native” has, how- 
ever, been construed very liberally. In the eapitole the 
Académie des Jeux Floraux holds its annual meetings. 
The museum (opened 1795) occupies the church and other 
buildings of the Augustinian convent (14th—-15th cent.). It 


The stalls are of 16th century work and very | 
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medicine, Toulouse possesses many educational and learned 
societies, among which may be mentioned the Eeole des 
Beaux Arts et des Sciences Industrielles, the Ecole Nor- 
male, the Ecole de Musique, the Académies des Jeux 
Floraux, des Sciences et des Belles Lettres et Arts, and de 
Législation, the Société d’Agriculture, and the archzo- 
logical Société du Midi. 

The geographical position of Toulouse, on the plain of 
Languedoc, has made it the chief entrepét of the district 
for wine, corn, and almost all the industries of the neigh bor- 
hood. Besides the grinding of flour, its leading industries 
are cabinetmaking, hat-making, calico-printing, the manu- 
facture of pots and pans, macaroni, and starch, leather- 
making (morocco), cloth and paper making, glass-blowing, 
saddlery, and pottery. The tobacco factory oceupies 1250- 
hands, and manufactures 1000 tons of snuff, a corresponding 
quantity of tobacco, and 250 tons of cigars annually. 

The population of the city, 127,196 in 1881, numbered 
133,775 in 1886, that of the commune being 147,617. 

Tolosa (ToAdeca), chief town of the Volew Tectosages, 
does not seem to have been a place of great importance 
during the early centuries of the Roman rule in Gaul, 
though one incident in its early history gave rise to the 
famous Latin proverb “habet aurum Tolosanum” (Aul. 
Gell., iii. c. 12). It was possessed of a cireus and an amphi- 
theatre, but its most remarkable remains are to be found on 
the heights of Old Toulouse (yetus Tolosa) some 6 or 7 miles 
to the east, where huge accumulations of broken pottery 
and fragments of an old earthen wall mark the site of an 
ancient settlement. The numerous coins that have been 
discovered on the same spot do not date back farther than 
the 2d century B.c., and seem to indicate the position of a 
Roman manufacturing centre then beginning to occupy the 
Gallie hill-fortress that, in earlier days, had in times of 
peril been the stronghold of the native tribes dwelling on 
the river bank. Tolosa does not seem to have been a Roman 
colony; but its importance must have increased greatly 
towards the middle of the 4th century. It is to be found 
entered in more than one itinerary dating from about this 
time; and Ausoninus, in his Ordo Nobilium Urbium, alludes 
to it in terms implying that it then had a large population. 
In 419 it was taken by Wallia, king of the Visigoths, under 
whom or whose successors it became the seat of the great 
Teutonic kingdom of the West-Goths,—a kingdom that 
within fifty years had extended itself from the Loire to 
Gibraltar and from the Rhone to the Atlantic. On the 
defeat of Alarie II. (507) Toulouse fell into the hands of 
Clovis, who carried away the royal treasures to Angouléme. 
Under the Merovingian kings it seems to have remained 
the greatest city of southern Gaul, and is said to have been 
governed by dukes or counts dependent on one or other of 
the rival kings descended from the great founder of the 
Frankish monarchy. It figures prominently in the pages 
of Gregory of Tours and Sidonius Apollinaris. About 628 
Dagobert erected South Aquitaine into a kingdom for his 
brother Charibert, who chose Toulouse as his capital. For 
the next eighty years its history is obscure, till we reach 
the days of Charles Martel, when it was besieged by Sema, 
the leader of the Saracens from Spain (ce. 715-20), but de- 
livered by Eudo, “princeps Aquitanie,” in whom later 
writers discovered the ancestor of all the later counts of 
Toulouse. Modern criticism, however, has discredited this 
genealogy; and the real history of Toulouse recommences 
in 780 or 781, when Charlemagne appointed his little son 
Louis king of Aquitaine, with Toulouse for his chief city. 

During the minority of the young king his tutor Chorson 
ruled at Toulouse with the title of duke or count. Being 
deposed at the council of Worms (790), he was sueceeded by 


contains a splendid collection of antiquities arranged in 
two cloisters, and,a collection of pictures. The natural 
history museum is at the Jardin des Plantes. The lycée 
occupies the group of buildings known as “Les Jacobins,” 
the Hotel Bernui (16th century), etc. Here is the public 
library (65,000 volumes). 

Toulouse is singularly rich in mansions of the 16th and 
17th centuries. Several of these are richly adorned by 
Bachelier, Michelangelo’s pupil. The Hotels d’Assezat, de 
St. Jean, Las Bordes, Felzins, Duranti, and Maison de Pierre 
may be specially mentioned. A few houses are said to date 
from the 14th century or even earlier. Near the Allée St. 
Michel is the palais de justice, the old mecting house of the 
parlement of Toulouse. Close by was the old Chiteau 
Narbonnais, 

Besides its university, which ranks next to those of Paris 
and Lyons, and has faculties of law, science, letters, and 


William Courtnez, the traditional hero of southern France, — 
who in 806 retired to his newly founded monastery at Gel- 
lone, where he died in 812. In the unhappy days of Louis — 
the Pious and his children Toulouse suffered in common 
with the rest of western Europe. Itwas besieged by Charles | 
the Bald in 844,and taken four years later by the Normans, _ 
who in 843 had sailed up the Garonne as far as its walls. — 
About 852 Raymond I., count of Querei, succeeded his — 
brother Fridolo as count of Rouergue and Toulouse; it is 
from this noble that all the later counts of Toulouse trace 
their descent. Raymond I.’s grandchildren divided their 
parent’s estates; of these Raymond IL., the elder (d, 924), 
became count of Toulouse, and Ermengand, the younger, 
count of Rouergue, while the hereditary titles o 
Querci, and Albi were shared between them. Raymond II 
grandson, William Taillefer (d. ¢. 1037), married a 

Provence, and handed down part of that 1] 
younger son Bertrand.’ William’s elder son Por 


1 [Civic ——- or capitouls, elected until Louis XIV. made | _* About 975 there was a partition of the estates 
them royal officers ; see p. 517.—Am. Ep. Taillefer and his cousin Raymond IL. of Auvergr 
2 [A shrine said to contain the head of Aquinas is in a chapel | mon,—Albi, Querci, ete., ing to William, an 

of St. Sernin’s church.—Am. Ep.] Raymond. is 
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children, of whom William IV. succeeded his father in 
Toulouse, Albi, Querci, etc.; while the younger, Raymond 


TV. of St. Gilles (c. 1066), made himself master of the vast | 
possessions of the counts of Rouergue, married his cousin | 
the heiress of Provence, and about 1085 began to rule | 


the immense estates of his elder brother, who was still 
living. 

From this time the counts of Toulouse were the greatest 
lords in southern France. Raymond IV., the hero of the 
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| famous “ Floral Games” of Toulouse, in which the poets of 


Languedoe contended (May 1-3) for the prize of the golden 
violet and other gold or silver flowers, given at the expense 
of the city, were instituted in 1323-24, 


See, besides the various guide-books, De Vie and Vaissete, 


| Histoire de Languedoc, ed. 1873 sq.; Catel, Histoire de Toulouse, 


first crusade, assumed the formal titles of marquis of Prov- | 


ence, duke of Narbonne, and count of Toulouse. While 
Raymond was away in the Holy Land, Toulouse was seized 
by William IX., duke of Aquitaine, who claimed the city 
in right of his wife Philippa, the daughter of William 
TV., but was unable to hold it long (1098-1100). Raymond’s 
son and successor Bertrand followed his father’s example 


estates at his death to his brother Alphonse-Jourdain. 
rule of this prince was disturbed by the ambition of William 
IX. and his granddaughter Eleanor, who urged her husband 
Louis VII. to support her claims to Toulouse by war. On 
her divorce from Louis and her marriage with Henry IL., 
Eleanor’s claims passed on to this monarch, who at last 
forced Raymond Y. to do him homage for Toulouse in 1173. 
Raymond Y., the patron of the troubadours, died in 1194, 
and was succeeded by his son Raymond VI., under whose 
rule Languedoc was desolated by the remorseless crusaders 
of Simon de Montfort. Raymond VIL., the son of Raymond 
VI. and Princess Joan of England, succeeded his father in 
1222, and died in 1249, leaving an only daughter Joan, mar- 
ried to Alfonso the brother of Louis IX. On the death of 
Alfonso and Joan in 1271 the vast inheritance of the counts 
of Toulouse lapsed to the crown.! 
_ From the middle years of the 12th century the people of 
Toulouse seem to have begun to free themselves from the 
} oppressive feudal dues. An act of Alphonse-Jourdain 
(1141) exempts them from the tax on salt and wine; and 
in 1152 we have traces of a “commune consilium Tolose ” 
making police ordinances in itsown name “ with the advice 
of Lord Raymond, count of Toulouse, duke of Narbonne, 
and marquis of Provence.” This act is witnessed by six 
_ “eapitularii,” four duly appointed judges (judices constituti), 
and two advocates. Twenty-three years later there are 
twelve capitularii or consuls, six for the city and six for its 
suburbs, all of them elected and sworn to do justice in 
whatever municipal matters were brought before them. In 
their number was increased to twenty-four; but they 
_ were forbidden to touch the city property, which was to 
remain in the charge of certain “ communarii” chosen by 
‘ algae Early in the 14th century the consuls took 
name of “ domini de capitulo,” or, a little later, that of 
“capitulum nobilium.” From the 13th century the con- 
suls met in their own house, the “ palatium communitatis 
-Tolos”’ or hétel-de-ville. In the 16th century a false deri- 
_ yation changed the ancient consuls (domini de capitulo) into 
the modern “capitouls” (domini capitolii Tolosani), a bar- 
_barous etymology which in its turn has, in the present cen- 
tury, transformed the old assembly house of Toulouse into 
the capitole. 
The parlement of Toulouse was established as a perma- 
nent court in 1443.2. Louis XI. transferred it to Montpellier 
in 1467, but restored it to Toulouse before the close of the 
xt year. This parlement was for Languedoc and south- 
France what the parlement of Paris was for the north. 
wards the end of the 16th century, during the wars of 
e League, it was split up into three different sections, 
ng respectively at Carcassonne or Béziers, at Castel 
asin, and at Toulouse. The three were reunited in 
- Under Francis I. it began to prosecute heretics, and 
rendered itself notorious by burning the philoso- 
Vanini. The university of Toulouse owes its origin 
action of Gregory LX., who in 1229 bound Raymond 
to maintain four masters to teach theology and eight 
s for canon law, grammar, and the liberal arts. Civil 
id medicine were taught only a few years later. The 
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5 icy about 1272 under Philip the Bold; 
e Fair formally recognized them.— 
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| by a high mountain range 
and set out for the Holy Land in 1109, leaving his great Vj * & 


The | 


| great portion of their course. 


1623; La Faille, Histoire de Toulouse, 1687, 1701; Du Mége, His- 
toire des Institutions de Towlouse, 4 vols., 1844-46; D’ Aldeguier, 
Histoire de ta Ville de Toulouse, 1833-35. (T. A. A.) 
TOUNG-NGU, a district in the extreme north of 
the Tenasserim division of Burmah, with an area of 
6354 square miles, and lying between 17° 37’ and 19° 
28’ N. lat., and between 95° 537 and 96° 53’ K. long. 
It is bounded on the N. by Upper Burmah, on the E. 
eared as the ‘Great 
Watershed,’ on the 8. by Shwe-gyeng district, and on 
the W. by the Pegu Yomas. Three mountain ranges 
traverse the district—the Pegu Yomas, the Poung- 
loung, and the Nat-toung or ‘‘ Great Watershed,’’— 
all of which have a north and south direction, and are 
covered for the most part with dense forest. The 
Pegu Yomas have a general elevation of from 800 to 
1200 feet, while the central range averages from 2000 


,to 3000 feet. The rest of Toung-ngti forms the upper 


portion of the valley of the Tsit-toung (Sittang) river, 
the only large river in the district, the chief tributaries 
of which are the Tshwa, Khaboung, Hpyu, Thouk- 
re-gat, and Rouk-thwa-wa, all being navigable for a 
Limestone appears in 
various places, and in the northeast a light gray mar- 
ble is quarried for lime. The rivers form the chief 
means of communication during the rainy season. Of 
late years some good roads have been constructed, and 
the Burmah State Railway, when completed, will in- 
tersect the district from south to north. 


In 1881 the population numbered 128,848 (males 68,484, 
females 60,364), of whom 93,997 were Buddhists, 17,448 
Christians, 2086 Hindus, 1962 Mohammedans, and 12,612 
aborigines. The only town in the district is Toung-ngi, 
on the Tsit-toung river in 18° 55! 24’’ N. lat. and 96° 31’ 4”’ E. 
long., with a population of 17,199 in 1881. Of the total area 
only 59 square miles are actually under cultivation, owing 
mainly to the hilly nature of the country. Rice is the 
chief product; other crops include oil-seeds, sugar-cane, 
cotton, fruit, and vegetables. The principal manufactures 
are silk, saltpetre, and gunpowder. In 1885-86 the gross 
value of the district was £15,098, of which the land pro- 
duced £5880. 


TOUR, Maurice QUENTIN DE LA (1704-1788), the 
renowned pastellist, was born at St. Quentin on the 
5th September, 1704. On leaving Picardy for Paris 
he entered the studio of an artist named Du Pouche, 
and then that of Spoéde,—an upright man, but a poor 
master, rector of the Academy of St. Luke, who still 
continued, in the teeth of the Royal Academy, the 
traditions of the old guild of the master painters of 


Paris. This possibly contributed to the adoption by 


De la Tour of a line of work foreign to that imposed 
by an academical training ; for pastels, though occa- 
sionally used, were not a principal and distinct branch 
of work until 1720, when Rosalba Carriera brought 
them into fashion with the Parisian world. In 1737 
De Ja Tour exhibited the first of that splendid series 
of a hundred and fifty portraits which formed the glory 
of the Salon for the succeeding thirty-seven years. In 
1746 he was received by the Academy ;* and in 1751, 
the following year to that in which he received the title 
of painter to the king, he was promoted by that body 
to the grade of councillor. is work had the rare 
merit to satisfy at once both the taste of his fashion- 
able models and the judgment of his brother artists. 
His art, consummate of its kind, achieved the task of 
flattering his sitters, whilst hiding that flattery behind 
the just and striking likeness which, says’ Mariette, he 
hardly ever missed. His portraits of Rousseau, of 
Voltaire, of Louis XV., of his queen, of the dauphin 
and dauphiness, are at once documents and master- 


3 [Larousse says he was received as a fellow in 1738 and a mem- 
ber in 1744.—AM. Ep.) 
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ieces unsurpassed except by his life-size portrait of 
Tadame de Pkt yadour, which, exhibited at the Salon 
of 1755, is still the chief ornament of the cabinet of 
yastels in the Louvre. It is and will probably always | 
e the most perfect model of this class of work as | 
long as time and damp spare the fragile dust to which 
it owes its beauty. ‘The museum of St. Quentin, how- | 
ever, also possesses a magnificent collection of works 
which at his death were in his own hands. De la Tour 
retired to St. kt at. the age of 80, and there he 
died on 17th February, 1788. The riches amassed | 
during his long life were freely bestowed by him in | 
great part before his death; he founded prizes at the 
school of fine arts in Paris and for the town of Amiens, 
and endowed St. Quentin with a great number of use- 
ful and charitable institutions. He never married, but | 
lived on terms of warm affection with his brother (who | 
survived him, and left to the town the drawings now 
in the museum) ; and his relations to Mdlle. Fel, the 
celebrated singer, were distinguished by a strength and 
depth of feeling not common to the loves of the 18th 
century. 


See, in addition to the general works on French art, 
Desmaze, three works, of which the most important is Le | 
Reliquaire de la Tour; Guiffrey and Tourneux, Correspond- 
ance Inédite de M. Q. dela Tour ; Champfleury, De la Tour, and 
Peintres de Laon et de St. Quentin; and Dréolle de Nodon, | 
Eloge Biographique de M. Q. dela Tour. 


TOURACO, the name, evidently already in use, 
under which in 1743 Edwards figured a pretty African 
bird, and presumably that applied to it in Guinea, 
whence it had been brought alive. It is the Cuculus 


persa of Linneeus, and Turacus or Corythatx persa of 


ad 4 N pr 
White-Crested Touraco (Turacus albicristatus). After Schlegel. 


later authors, who perceived that it required generic 
separation, Cuvier, in 1799 or 1800, Latinized its 
native name (adopted in the meanwhile by both 
French and German writers) as above, for which bar- 
barous term Illiger, in 1811, substituted a more classi- 
cal word. In 1788 Isert described and figured (Beo- | 
bacht. Gesellsch. naturf. Freunde, iii. pp. 16-20, pl. | 
1) a bird, also from Guinea, which he called Muso- | 
phaga violacea. Its affinity to the original Touraco | 
was soon recognized, and both forms have been joined 


1 Apparently the first ornithologist to make the bird known 
was Albin, who figured it in 1738 from the life, yet badly, as ““ The 
Crown-bird of Mexico.” He had doubtless been misinformed as 
to its proper county ; but Touracos were called “ Crown-birds” by 
the Europeans in West Africa, as witness Bosman's Description 
the Coast of Guinea 7). ed. 2, p. 251,and W. Smith’s Voyage 
Guinea Vein p. 149, though the name was also given to the 
Crowned Cranes, Balearica. 


|of the plumage is of a rich glossy purple. 


'the other, which runs beneath and behind the eye. 


TOURACO. 


by modern systematists in the Family yeney atte 
commonly Englished Plantain-eaters or Touracos, 
sometimes spelt Tourakoos. 


To take first the Plantain-eaters proper, or the genus 
Musophaga, of which only two species are known. One 
about the size of a Crow is comparatively common in mnu- 
seums, and is readily recognized by having the horny base 
of its fine yellow bill prolonged backwards over the fore- 
head ina kind of shield. The tep of the head, and the 
primaries, except their outer edge and tip, are deep crim- 
son; a white streak extends behind the eye; and the rest 
The second 
species, M. rosse, which is rare, chiefly differs by wanting 
the white eye-streak. Then of the Touracos—the species 
originally described is about the size of a Jay, and has the 
head, crest (which is vertically compressed and tipped with 
red), neck, and breast of.a fine grass-green, varied by two 
conspicuous white streaks—one, from the gape to the upper 
part of the crimson orbit, separated by a black patch from 
The 
wing-coverts, lower part of the back, and tail are of a bright 
steel-purple, the primaries deep crimson, edged and tipped 
with bluish-black. Over a dozen other congenerie species, 
more or less resembling this, have now been described, and 
all inhabit some district of Africa; but there is only room 


| here to mention that found in the Cape Colony and Natal, 


where it is known as the “ Lory” (ef. vol. xv. p. 9, note 1), 
and, thongh.figured by Daubenton and others, first differ- 


'entiated in 1841 by Strickland (Ann. Nat, History, vii. p. 


33) as Turacus albicristatus—its crest having # conspicuous 
white border, while the steel-purple of 7. persa is replaced 
by a rich and glossy bluish-green of no less beauty. In 
nearly all the species of this genus the nostrils are almost 
completely hidden by the frontal feathers; but there are 
two others in which, though closely allied, this is not the 
case, and some systematists would place them in a separate 
genus (allirex; while another species, the giant of the 
Family, has been moved into a third genus as Corythiola cris- 
tata. This differs from any of the foregoing by the absence of 
the crimson coloration of the primaries, and seems to lead 
to another group, Schizorrhis, in which the plumage is of a 
still plainer type, and, moreover, the nontilie here are not 
only exposed but in the form of aslit, instead of being oval 
as in allthe rest. This genus contains about half a dozen 
species, one of which, S. concolor, is the Gray Touraco of the 
colonists in Natal, and is of an almost uniform slaty-brown, 
A good deal has been written about these birds, which form 
the subject of one of the most beautiful monographs ever 
published—De Toerako’s afgebeld en beschreven,—by Schlegel 
and Westerman, brought out at Amsterdam in 1860; while 
the latest collected information is contained in an elaborate 
essay by Herr Schalow (Jour. f. Ornithologie, 1886, pp. 1-77). 
Still, much remains to be made known as to their dis- 
tribution throughout Africa, and their habits. They seem 
to be all fruit-eaters, and to frequent the highest trees, 
seldom coming to the ground. Very little can be confi- — 
dently asserted as to their nidification, but at least one 
species of Schizorrhis is said to make a rough nest and 
therein lay three eggs of a pale blue color. An extraordi- 
nary peculiarity attends the crimson coloration which — 
adorns the primaries of so many of the Musophagide. So 
long ago as 1818, Jules Verreaux observed (Proc. Zool. So- 
ciety, 1871, p. 40) that in the case of 7. albieristatus this — 
beautiful hue vanishes on exposure to heavy rain and — 
reappears only after some interval of time and when the — 
feathers are dry.” 


The Musophagide form a very distinct Family of — 
Prof. Huxley’s Coceygomorphe, having perhaps the — 
Coliide and Cuculide as their nearest allies. Eyton f° 

ointed out (Ann. Nat. History, ser. 3, ii. p. 458) a- 
eature possessed in common by the latter and the 
Musophagide, in the ‘‘ process attached to the ante- 
rior edge of the ischium,’’ which he likened to 
so-called ‘‘ marsupial’? bones of Didelphia 
mals. J. T. Reinhardt has also noticed ( 
Meddels, Naturhist. Forening, 1871, pp. 326-3: 
another Cuculine character offered by the 0s une 
affixed to the lower side of the ethmoid in the 


2 The fact of this coloring matter being soluble in y 
cidentally mentioned at a meeting of the Zoologic 
Mr. Tegetmeier, and brought to the notice of Prof. 
after experiment, published in 1868 (Student and J 
server, i. pp. 161-165) an account of it as “ Turacin, 
pigment containing copper.” Furtherinformation: 
was given by Monteiro (Chem, News, xxviii. p. 
Science, ser. 2, iv. p. 132). The property is posse 
son feathers of all the birds of the Family. 
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tain-eaters and Touracos; but too much dependence | minded and vindictive woman. 


In some interesting 


must not be placed on that, since a similar structure | papers recently contributed to the ‘European Mes- 
senger’’ ( Viestnik Evropi) by a lady brought up in the 


is presented by the FriGare-Brrp (vol. ix. p. 690) 
and the PerreEts (vol. xviii. p. 725). A correspond- 
ing process seems also to be found in TROGON (¢.v.). 
The bill of nearly all the species of Musophagide 1s 
curiously serrated or denticulated along the margin, 
and the feet have the outer toe reversible. No mem- 


‘illustrative of her character. 


ber of the Family is found outside of the continental | 


portion of the Ethiopian Region. (A. N.) 
TOURCOING, a manufacturing town of France in 
the department of Nord, 7 miles northeast of Lille on 
the railway to Ghent, is rapidly becoming one with 
the neighboring town of Rousarx (q.v.).. Wool, cot- 


ton, linen, and silk are spun in more than 65 mills | 


(40,000 spindles) ; there are upwards of 25 combing 
establishments (by machine and hand), 50 to 55 man- 
ufactories of velvet-pile carpets, furniture stuffs, and 
all kinds of woven goods, besides dye-works, soap- 
works, a sugar-refinery, and machine workshops. The 
total industrial production of Tourcoing may be set 
down at about £6,800,000 [$33,048,000] per annum. 
Tourcoing possesses a chamber of commerce, a conseil 
de prudhommes, a consultative chamber of arts and 
manufactures, a wool ‘‘ conditioning ’’ bureau, schools 
of drawing, painting, music, and architecture, and a 
horticultural society. In 1866 a pyramid was erected 
to commemorate a battle ained by Jourdan and Mo- 
reau in the neighborhood in 1794. The population, 
34,415 in 1881, was 41,570 in 1886 (commune 
58,008). 


Famed since the 14th century for its woollen manufac- 
tures, Tourcoing was fortified by the Flemings when Louis 
XI. of France disputed the inheritance of Charles the Bold 
with Mary of Burgundy. The town suffered much from 
the French in 1477, from the Huguenots in 1556, and by 
fire in 1607 and 1711. The inhabitants, 18,000 in 1789, were 
reduced by the French Revolution to 10,000, but anew era 
of prosperity began in 1832. In 1801 the population of the 
commune was 23,493, and in 1871 it was 43,322. 


TOURGUENIEFF, Ivan ' (1818-1883), the de- 
scendant of an old Russian family, was born at Orel, 
in the government of the same name, in 1818. His 
father, the colonel of a cavalry regiment, died when 
our author was sixteen years of age, leaving two 
sons, Nicholas and Ivan, who were brought up under 

_ the eare of their mother, the heiress of the Litvinoffs, 
a lady who owned large estates and many serfs. Ivan 
studied for a year at the university of Moscow, then 
at St. Petersburg, and was finally sent in 1843 to 
- Berlin. His education at home had been conducted 
by German and French tutors, and was altogether 
foreign, his mother only speaking Russian to her ser- 
vants, as became a great lady of the old school. For 
his first acquaintance with the literature of his coun- 
try the future novelist was indebted to a serf of the 
family, who used to read to him verses from the Ros- 
siad of Kheraskoff, a once-celebrated poet of last cen- 
tury. Tourguenieff’s early ic in literature, 
consisting of poems and trifling sketches, may be 
passed over here; they were not without indications 
of genius, and were favorably spoken of by Bielinski, 
then the leading Russian critic, for whom Tourgue- 
nieff ever cherished a warm regard. Our author first 
made a name by his striking sketches ‘‘ The Papers 
of a Sportsman” (Zupishi Olchotnika), in which the 
miserable condition of the peasants was described with 
ing realism. The work appeared 
form in 1852. It was read by all classes, including 
the emperor himself, and it undoubtedly hurried on 
he great work of emancipation. Tourguenieff had 
s sympathized with the muzhiks ; he had often 
witness of the cruelties of his mother, a narrow- 


Jaa 


nieff’s full name was Ivan Sergevitch and his birth- 
he 9th November. An extensive bibliog- 
ven in the Lilerary World (Boston, 22 
occurs a notice of Eugene Schuyler’s 
Sons, mentioned in the text under a 


in a collected | 


| Helen. 


household of Mme. Tourguenieff, sad details are given 
Thus the dumb porter 
of gigantic stature, drawn with such power in Mumu, 
one of our author’s later sketches, was a real person. 
We are, moreover, told of his mother that she could 
never understand how it was that her son became an 


}author, and thought that he had degraded himself. 


How could a Tourguenieff submit himself to be criti- 
cised? ‘The next production of the novelist was ‘‘ A 
Nest of Nobles ’’ (Dvorianskoe Gniezdo), a singularly 
pathetic story, which greatly increased his reputation. 
This appeared in 1859, and was followed the next year 
by “On the Eve’’ (Nakanuné),—a tale which con- 
tains one of his most beautiful female characters, 
In 1862 was published ‘‘ Fathers and Chil- 
dren’? ( Otzi 7 Dieti), in which the author admirably 
described the nihilistic doctrines then beginning to 
spread in Russia, he himself inventing the word nihil- 
ism, which seems likely to become permanent. In 
1867 appeared ‘‘ Smoke’ (Dim), and in 1877 his last 
work of any length, ‘‘ Virgin Soil’’ (Nov). Besides 
his longer stories, many shorter ones were produced, 
some of great beauty and full of subtile psychological 
analysis, such as Rudin, ‘‘The Diary of a Useless 
Man” (Dnevnik Lishnago Chelovieka), and others. 


| These were afterwards collected into three volumes. 


The last works of the great novelist were ‘‘ Poetry in 
Prose’’ and ‘‘ Clara Milich,’’ which appeared in the 
pages of the ‘* European Messenger.” iba: . 

Tourguenieff, during the latter part of his life, did 
not reside much in Russia; he lived either at Baden 
Baden or Paris, and chiefly with the family of the 
celebrated singer Viardot Garcia, to the members of 
which he was much attached. He occasionally visited 
England, and_in 1879 the degree of D.C... was con- 
ferred upon him by the university of Oxford. He 
died at Bougival, near Paris, on September 4, 1883 ; 
according to his wish, his remains were taken to St. 
Petersburg, and buried in the Volkoff cemetery, near 
those of the critic Bielinski. 

Unquestionably Tourguenieff may be considered one of 
the greatest novelists of our own or any other times, and 
worthy to be ranked with Thackeray, Dickens, and George 
Eliot: with the genius of the last of these he has many 
affinities. His studies of human nature are profound, and 
he has the wide sympathies which are essential to genius 
of the highest order. A melancholy, almost pessimist, feel- 
ing pervades his writings, but perhaps this is always found 
in those who have truly listened to the “still, sad music of 
humanity.” This morbid self-analysis seems natural to the 
Slavonic mind, and Tourguenieff has given abundant proof 
of possessing it. The closing chapter of “A Nest of Nobles” 
is one of the saddest and at the same time truest pages in 
the whole range of existing novels. 

The writings of Tourguenieff have been made familiar to 
persons unacquainted with Russian by French translations, 
There are some versions in English, but the only two wor- 
thy of notice are the translation of the “ Nest of Nobles” 
under the name of “ Lisa,’ by Mr. Ralston, and “ Virgin 
Soil,” by the late Mr. Ashton Dilke. 


TOURMALINE. See Exxcrricrry, vol. viii. pp. 
8, 93. GroLoaey, vol. x. p. 203; and MINERALOGY, 
vol. xvi. p. 426. ; 

TOURNAT (Flem. Doornik), a town of Belgium, 
capital of an arrondissement in the province of Hai- 
nault, 53 miles by rail west-southwest from Brussels, 
is divided into two parts by the Scheldt, which is here 
spanned by seven bridges and lined with spacious tree- 
dindad quays. The older, which is also the busier 
and more important portion of the town, stands on 
the left bank ; the new town is distinguished by its 
neat regular streets and modern architecture. The 
cathedral, which is a fine example of the Romanesque 
style, is a cruciform basilica, with a series of chapels 
and five towers. The nave was probably consecrated 
in 1171; the transepts date from the 13th century; 


and the (Gothic) choir was completed in 1338, at — 
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which time also the Romanesque facade was altered, | 
and a porch in the Pointed style added. The sculpt- | 
ures in the porch range in date from the 13th to the 
17th century, and deserve special notice, particularly 
those of later date by native artists. The general 
effect of the interior is harmonious and impressive. 
The capitals of the pillars are rich and varied; the 
passage round the choir contains several pictures of 
the Flemish school; the richly sculptured Renaissance 
roodloft dates from 1566; and most of the stained 
glass in the transept dates from about 1456. The 
adjacent belfry, dating originally from 1187, and 
partly rebuilt in 1391, was restored in 1852. In the 
Grande Place, not far from the cathedral, is the 
church of St. Quentin, sometimes spoken of as ‘‘la 
petite cathédrale,’’ in the Transition style, and nearly 
of the same date as the cathedral. The church of St. 
Jacques dates from the 13th and 14th centuries, and 
that of St. Brice from the 12th. The buildings of 
the old monastery of St. Martin, on the southwest 
side of the town, are now used as an hétel de ville, in 
connection with which there is a small picture gallery 
containing some examples of Rembrandt, Rubens, and 
Van Dyck. The town contains courts of law, an athe- 
num, a theatre, a school of arts and manufactures, 
an episcopal palace and seminary, a natural history 
museum, besides other public buildings. The fortifi- 
cations of Vauban, extended after the second treaty 
of Paris, are now demolished, and their place taken by 
boulevards. The leading objects of manufacture are 
stockings and ‘‘ Brussels’ carpets; the other indus- 
tries include paper-making, thread-making, and the 
spinning of wool and flax. The trade of the place is 
very considerable, as vessels of 150 tons burden can 
ascend the river to this point, and its railway commu- 
nications are good. The population in 1876 was 32,145 
{and in 1886 was 34,580]. 

Tournay, supposed to be the Civitas Nerviorum of Cesar, 
and afterwards known as Tournacus, was one of the first 
places conquered by the Franks, and Clovis made it for a 
time his capital. In modern times, standing as it does on 
the frontier between Belgium and France, it has been fre- 
quently besieged and taken. History records specially the 
siege by Alexander of Parma in 1581, when it was, bravely 
but unsuccessfully defended by the princess D’Espinoy, 
whose statue now stands in the Grande Place. Perkin 
Warbeck was a native of Tournai. 


TOURNAMENTS. Tournaments and jousts were 
the chief military exercises and displays of the age 
of chivalry. Besides being the appropriate sports and 
pastimes of a warlike era and caste, they were intended 
to test the skill and exhibit the prowess of the knights 
and squires who took part in them. Considered under 
their more serious aspect, apart from their association 
with pomp and festivity, they were, practically speak- 
ing, the equivalents of the reviews and sham-fights of 
later times, and Were designed as a preparation for the 
actual manceuvres and real conflicts of the battlefield. 
Tournaments and jousts differed from one another 
principally in the circumstance that in the first several 
combatants on each side were engaged at once, and in 
the second the contention was between two combatants 
only. The former consisted of the mutual charges of 
equal troops of cavalry, while the latter consisted of a 
duel on horseback. u Cange says that the French 
tourno?, English *‘ tournament,” ‘‘ was a general ex- 
pression which compreliended all sorts of combats that 
were performed by way of exercise. But it more 
properly meant such as were performed by companies, 
where many were in conflict against the same number, 
representing the form of a battle. When those gen- 
eral combats were ended, then single ones commenced; 
for all who were desirous of displaying their address, 
and attracting poe notice for their valor, offered sin- 
gle combat with sword or lance against all who should 
present themselves ;”’ and he adds that these combats 
were called by the old French writers ‘* joustes,’’ which 
is the same word as the English ‘‘jousts.’’ But jousts 


—- 
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were held far more frequently than, and quite inde- 
pendently of, regular tournaments throughout the 
period in which the customs of chivalry were observed, 
and, according to some authorities, the lance alone was 
used in them, while in the others all weapons except 
firearms were employed. In both cases such weapons 
were usually although not invariably rendered innocu- 
ous, and it was only rarely that the combatants were 
killed or injured by wounds, as distinguished from 
falls and bruises. But in one way or another tourna- 
ments and jousts were always extremely dangerous, 
and a long list of eminent persons met their deaths in 
them, from Raoul, Comte de Guines, to Henry IT. of 
France. It may be assumed that jousts in some shape 
existed at all periods, in which men fought in armor 
and on horseback, and were in the habit of practicing 
themselves in time of peace for the exigencies of war- 
fare. But it is very doubtful when and where tourna- 
ments, in the proper sense of the term, were originally 
instituted. The older writers on the subject sought to 
connect them with the ‘‘Troja”’ or “‘ludus Trojz’’ 
among the Romans. But this is a piece of archzeol- 
ogy of the same sort as that which identified the 
knighthood of the Middle Ages with the ancient 
‘‘ ordo equestris,’’ and will not, of course, bear exam- 
ination. Much reliance again has been placed by some 
of them on the account of a sham-fight which was 
held at the celebrated interview between the emperor 
Louis and Charles the Bald in 841, which in certain 
respects bore a close resemblance to a tournament, and 
was no doubt the kind of exhibition out of which the 
tournament of a later age was developed. Others at- 
tribute the institution of tournaments to the emperor 
Henry the Fowler, who died in 936, or to Geoffrey de 
Preuilly, the ancestor of the counts of Tours, who died 
in 1066. However this may be, it is certain that the 
were in vogue on the Continent at the end of the I1t 
century, and that in the early part of the 12th cen- 
tury they were introduced into Hugland. In the 13th 
and 14th centuries they were common all over Chris- 
tendom, including the Eastern as well as the Western 
empire and the states comprised in or adjacent to it. 
Tt was not until the end of the 16th century that tilts 
and hastiludes passed out of fashion in Britain, and 
even in the earlier years of the 17th century they were 
occasionally celebrated under the patronage of Henry, 
prince of Wales, son of King James I. 


The older authorities on tournaments and jousts are ex- 
ceedingly numerous. But all that is material in what they 
have written will be found in Ste Palaye’s Mémoires sur 
W Ancienne Chevalerie and Mill’s History of Chivalry. The 
“ Dissertations” of Du Cange at the end of Joinville’s 
Memoirs and the Chronicles of Froissart and Monstrelet may 
also be consulted. Ste Palaye and Mills were both indus- 
trious compilers, and the second is much indebted to the 
first. 


TOURNEBOUT, a wind instrument of wood, in 
which a cylindrical column of air is set in vibration 
by areed. The lower extremity is turned up in a half 
circle, and from this peculiarity it has gained the 
French names tow'nebout and cromorne,—the latter a 
corruption of the German name Krummhorn. There — 
appears to be no English equivalent. The reed of the — 
tournebout, like that of the bassoon, is formed by tw: 
tongues of cane, adapted to the small end of a cnnlan 
brass tube, the large end being inserté@in the body of 
the instrument. It presents, however, this difference, 
that it is not, like that of the bassoon, in contact with 
the player's mouth, but is covered again by a ce 
pierced with a hole in the upper part, ugh which | 
opening the air is introduced which sets the reed in 
vibration, the reed being therefore subject to no pres- 
sure of the lips. The compass of the instrument is 
naturally limited to the simple fundamental soun 
which the successive opening of the lateral holes 
rise to. The tournebouts have not much le 
the deep sounds they produce, which arises 
instruments sounding, like all tubes of ey 
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provided with reeds, the same as the steppe pipes | soprano (cantus or discant) has the same compass as above, 


of an organ. That is to say, theoretically t 
only half the lengths nec- 
essary for the open pipes 
of an organ, or for coni- 
cal tubes provided with 
reeds, to produce notes 
of the same pitch. More- 
over, when, to obtain a 
harmonic, the column of 
air is divided, the tour- 
nebont will not give the 
octave like the oboe and 
bassoon, but the twelfth, 
corresponding in this pe- 
culiarity with the clarinet 
and all stopped pipes or 
bourdons. With the or- 
dinary boring of eight 
lateral holes, the tourne- 
bout possesses a limited 
seale embracing a ninth. 
Sometimes, however, the 
deeper sounds are com- 
pleted by the addition of 
one or more keys. By 
its structure the tourne- 
bout is one of the oldest 
wind instruments; it is 
evidently derived from 
the Greek au/os and the 
Roman tibia, which con- 
sisted equally of a simple 
eylindrical pipe of which 

e column of air was set 
in — by a double 


ley require 


reed. 

Notwithstanding the 
successive improvements 
that were introduced in 
the manufacture of wind instruments, the tournebout 
seareely ever varied in the details of its construction. 
Such as we see it represented in the treatise by Vir- 
dung’ we find it again about the epoch of its disap- 

_ pearance in J’ Art du Faiseur d’ Instruments de 0 En- 
__eyclopédie de Diderot et d’ Alembert (Paris, 1751-80). 
The tournebouts existed as a complete family from the 
15th century. According to Virdung, it was formed of four 
individual instruments; Pretorius? cites five,—the deep 
bass, the bass, the tenor or alto, the cantus or soprano, and 
the high soprano, with compass respectively of 


Bass Tournebout. 


€ =. I 
~e- 
A band, or, to use the expression of 
‘2. Pretorius, an “ accort,” of tournebouts 
ben comprehended—1 deep bass, 2 bass, 3 
alto-tenor, 2 cantus (soprano), 1 high 
‘soprano = 9. 


_The tournebouts were not always an orchestra by them- 
_ selves ; they allied themselves also to other instruments, and 
notably to flutes and oboes. It was thus that the little 
groups of musicians in the service of princes or those en- 
by some large town on the occasion of a festival or 
public ceremony, where composed of several tournebout 
players combined with some flautists and oboe players. In 
1685 the orchestra of the Neue Kirche at Strasburg com- 
sed two tournebouts, and until the middle of the last 
utury these instruments formed part of the music called 
grande écurie” in the service of the French kings. 
‘ournebouts have in our days become of extreme rarity, 
nd scarcely exist in collections. The museum of the Con- 
ryvatoire Royal de Musique at Brussels has the good fort- 
a complete family, which is regarded as 

ng onged to the duke of Ferrara, Alphonso II. 
e, a prince who reigned from 1559 to 1597. The 


“1 Musica getutscht und auszgezogen, Basel, 1511. 
4 Organographia, Wolfenbiittel, 1618, 
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while the alto, the tenor (furnished with a key), and bass 
have an extent respectively of 


-e- 
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| The bass (see accompanying figure), besides having two 
| keys, is distinguished from the others by a kind of small 


bolt, two of which slide in grooves and close the two holes 
that form the lowest notes of the instrument. It is very 


| curious to observe that the employment of these bolts, 


placed at the extremity of the tournebout and out of 
reach of the fingers of the instrumentalist, forces him to 
require the assistance of a person whose sole mission is to 
attend to these bolts during the performance. 

The “ Platerspil” of which Virdung gives a drawing is 
only a kind of tournebout. It presents especially the pecu- 
liarity that instead of having a cap to cover over the reed, 
there is a spherical receiver surrounding the reed to which 
the tube for insufflation is adapted. This receiver was of 
wood worked round, or perhaps consisted of a simple gourd. 

(Vv. M.) 


TOURNEFORT, Josepu Prrron DE (1656-1708), 
a botanist of considerable reputation, was born at 
Aix, in Provence, in 1656. e studied in the con- 
vent of the Jesuits at Aix, and was destined for the 
church, but the death of his father left him free to 
follow his botanical inclinations. After a couple of 
years collecting, he studied medicine at Montpellier, 
but soon returned to his favorite pursuit, and was 
appointed professor of botany at the Jardin des 
Plantes in 1683. By the king’s order he travelled 
through western Europe where he made very exten- 
sive collections, and pie Deere spent three years in 
Greece and Asia Minor (1700-1702). Of this journey 
a description in a series of letters was posthumously 

ublished in 3 vols. (Relation d'un Voyage du Levant, 
ayons, 1717). His principal work is entitled Jnstitu- 
tiones Rei Herbarice (3 vols., Paris, 1700), and upon 
this rests chiefly his claims to remembrance as one of 
the most eminent of the systematic botanists who 
prepared the way for Linnzeus. His exact position 
among these has been discussed at length by Sachs 
( Geschichte d. Botanik, Munich, 1875). He died De- 
cember 28, 1708. 

TOURNEUR, Cyrit, a tragic poet of the first 
order, has left no record of his existence beyond the 
respective dates of his first and last extant works 
(1600-1613). An allegorical poem, worthless as art and 
incomprehensible as allegory, is the earliest of these; an 
elegy on the death of Prince Henry, son of James L, is 
the latest. The two plays on which his fame rests and 
on which it will rest forever, were published respect- 
ively in 1607 and 1611, but all students have agreed to 
accept the internal evidence which assures us that the 
later in date of publication must be the earlier in date of 
composition. is only other known work is an epicede 
on Sir Francis Vere, of no great merit as poetry, but 
of some value as conveying in a straightforward and 
masculine style the poet’s ideal conception of a per- 
fect knight or ‘‘ happy warrior,’’ comparable by those 
who may think fit to compare it with the more nobly 
realized ideals of Chaucer and of Wordsworth. But 
if Tourneur had left on record no more memorable 
evidence of his powers than might be pppiied by the 
survival of his fet he could certainly have claimed 
no higher place among English writers than is now 
occupied by the Rev. Charles Fitzgeoffrey, whose 
yoluminous and fervent elegy on Sir Francis Drake is 
indeed of more actual value, historic or poetic, than 
either or than both of Tourneur’s elegiac rhapsodies. 
The singular power, the singular originality, and the 
singular limitation of his genius are all equally obvious 
in The Atheist’s Tragedy, a dramatic poem no less 
crude and puerile and violent in action and eyolution 
than simple and noble and natural in expression and 
in style. The executive faculty of the author is in 
the metrical parts of his first play so imperfect as to 
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suggest either incompetence or perversity in the work- 
man; in The Ievenger’s Tragedy it is so magnificent, | 
so simple, impeccable, and sublime, that the finest | 
passages of this play can be compared only with the 
noblest examples of tragic dialogue or monologue now 
extant in English or in Greek. There is no trace of 
imitation or derivation from an alien source in the 
genius of this poet. The first editor of Web- 
ster has observed how often he imitates Shakes- 
peare ; and, in fact, essentially and radically inde- 
endent as is Webster’s genius also, the sovereign 
‘influence of his master may be traced not only 
in the general tone of his style, the general 
scheme of his composition, but now and then 
in a direct and never an unworthy or imperfect 
echo of Shakespeare’s very phrase and accent. 
But the resemblance between the tragic verse 
of Tourneur and the tragic verse of Shakespeare 
is simply such as_ proves the natural affinity be- 
tween two great dramatic poets, whose inspira- 
tion partakes now and then of the quality more 
proper to epic or to lyric poetry, The fiery 
impulse, the rolling music, the vivid illustra- 
tion of thought by jets of insuppressible pas- 
sion, the perpetual sustenance of passion b 
the implacable persistency of thought, whic 
we recognize as the dominant and distinctive 
qualities of such poetry as finds vent in the 
utterances of Hamlet or of Timon, we recog- 
nize also in the scarcely less ‘magnificent poetry, 
the scarcely less fiery sarcasm, with which Tour- 
neur has informed the part of Vindice—a harder- 
headed Hamlet, a saner and more practically sav- 
age and serious Timon. He was a satirist as passionate 
as Juvenal or Swift, but with a finer faith in goodness, 
a purer hope in its ultimate security of triumph. This 
fervent constancy of spirit relieves the lurid gloom 
and widens the limited range of a tragic imagination 
which otherwise might be felt as oppressive rather 
than inspiriting. His grim and trenchant humor is as 
peculiar in its sardonic passion as his eloquence is 
original in the strenuous music of its cadences, in the 
roll of its rhythmic thunder. As a playwright his 
method was almost crude and rude in the headlong 
straightforwardness of its energetic simplicity ; as an 
artist in character, his interest was intense but narrow, 
his power magnificent but confined ; as a dramatic 
poet, the force of his genius is great enough to ensure 
nim an enduring place among the foremost of the 
followers of Shakespeare. (ASC. oot 
TOURS, a town of France, formerly the capital of 
Touraine, now chef-lieu of the department of Indre-et- 
Loire, the see of an archbishop, and the headquarters 
of the 9th corps d’armée, lies 145 miles (by rail) south- 
west of Paris, on the left bank of the Loire, a little 
above the junction of the Loire and Cher. Many for- 
eigners, especially English, live at Tours, attracted by 
the town itself, its mild climate, its beautiful situation 
in ‘‘the garden of France,’’ and the historic chateaus 
of the neighborhood. The Loire is crossed by two 
suspension bridges, by a railway bridge, and by a fine 
stone bridge, but its waters too often either expose 
large stretches of sand, or come down in devastating 
flood. Many of the inhabitants belong to the leisured 
class, and the town possesses societies of science, art, 
and literature, of agriculture, of horticulture, of archee- 
ology, of medicine, and a library (50,000 volumes, and 
1290 MSS., including a gospel of the 8th century, on 
which the kings of France took oath as honorary 
canons of the church of St. Martin). The industrial 
establishments include four large silk mills, the print- 
ing and publishing works of Mame (1200 workmen), 
manufactories of cloth, carpets, files, white lead, 
stained glass, boots and shoes, and pottery. A con- 
siderable trade is carried on in wine, brandy, and dried 
fruits, and the sausages and confectionery of the town 
are well known. The population, 52,209 in 1881, was 
59,585 in 1886. . 


TOURS. 


Tours, under the Gauls the capital of the Turones or 
Turons, originally stood on the right bank of the Loire, a 
little above the present village of St.Symphorien. At first 
called Altionos, the town was afterwards officially known 
as Cesarodunum. The Romans removed the town from the 
hill where it originally stood to the plain on the left bank 
of the river. Behind the present cathedral, remains of the 
amphitheatre (443 feet in length by 394 in breadth) built 
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Plan of Tours. 


towards the end of the 2d century might till lately be seen. 
Tours became Christian about 250 through the preaching 
of Gatien, who founded the bishopric. The first cathedral 
was built a hundred years later by St. Litorius. The bish- 
oprie became an archbishopric when Gratian made Tours 
the capital of Lugdunensis Tertia, and about the same 
time the official name of Cresarodunum was changed for 
that of Civitas Turonorum. St. Martin, the great apostle of 
the Gauls, was Bishop of Tours in the 4th century, and he 
was buried in a suburb which soon became as important as 
the town itself from the number of pilgrims who flocked to 
his tomb. Towards the end of the 4th century, appre- 
hensive of barbarian invasion, the inhabitants pulled down 
some of their earlier buildings in order to raise a fortified 
wall, the course of which can still be traced in places. 
Their advanced fort of Larcay still overlooks the valley of 
the Cher. Affiliated to the Armorican confederation in 
435, the town did not fall to the Visigoths till 473, and the 
new masters were always hated. It became part of the 
Frankish dominions under Clovis, who, in consideration 
of the help afforded by St. Martin, presented the church 
with rich gifts out of the spoils taken from Alaric, con- 
firmed and extended its right of sanctuary, and accepted 


for himself and his successors the title of canon of St. 
Martin. The basilica, built under Bishop St. Perpetuus 
from 472 to 477, was the largest and finest church of France, 


and one of the most important built in the West during the 
decline of the Roman empire; it is said by St. Gregory of 
Tours to have been 160 fect long, 60 wide, and 45 high. It 
seems to have been one of the first which had an ambula- 
tory round the choir. Tours grew rapidly in prosperity 
under the Meroyingians, but abuse of the right of sanctuary 
led to great disorder, and the church itself became a hot- 
bed of crime. Charlemagne re-established discipline in the © 
disorganized monastery and set over it the learned ; 

who established at Tours one of the oldest publie schools 

of Christian philosophy and theology. The ab was 
made into a collegiate church in the 11th century, and was 
for a time affiliated to Cluny, but soon came r the 
direct rule of Rome, and for long had bishops of its own. — 
The suburb in which the monastery was situated became 
as important as Tours itself under the name of M. 
The Normans, attracted by its riches, pillaged it in} 
903. Strong walls were erected from 906 to 910, and in. 
12th century the name was changed to that of Chiteaun 
Philip Augustus abolished the disorderly commune 
but the innumerable offerings of princes, lords, 
grims maintained the prosperity of the town : 
the Middle Ages. <A 13th-century writer spe 

thusiasm of the wealth and luxury of the 
the beauty and chastity of the women, 
shrine of the saint. A third church, re; 
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had been built after the burning of that of St. Perpetuus in 
997, was begun in 1175, and finished in the 13th century, 
It was 374 feet long and 85 feet high, and had five towers, 
of which only two remain. The rest of the church, sold 
to speculators after the Revolution, disappeared under the 
first empire. Of the monastic buildings, only a beautiful 
inclosed gallery, built by Bastien Francois, nephew of 
Michel Colomb, in the time of the Renaissance, remains, 
but the streets which formerly belonged to Chateauneuf 
show many interesting relics of ecclesiastical and civil 
architecture. About 1130 Archbishop Hildevert built a 
cathedral in the old Roman town itself, on the ruins of 
those successively erected by Litorius and Gregory of Tours. 
This was burnt in 1166 during the quarrel between Louis 
VII. of France, and Henry II. of England, the latter being 
lord of Tours and count of Anjou. The work was resumed 
in 1175, but not finished till 1547. Part of the towers be- 
long to the 12th century; the choir to the 13th; the tran- 
sept and first bays of the nave to the 14th; the remaining 
bays, the cloister on the north, and the fine facade to the 
15th; and the two Renaissance towers (217 feet and 223 
feet) to the 16th. The building is nevertheless remarkable 
for the harmony and regularity of its construction; spe- 
cially noteworthy details are the triple western portal, the 
upper staircase of the north tower, «a Renaissance staircase 
in the cloister, the old wood-work in chestnut-wood, and 
the splendid glass of the 13th, d4th, and 15th centuries. A 
pretty little mausoleum, built in 1506 by Jean Juste, is the 
burial-place of three young sons of Charles VIII. The 
archbishop’s palace is to the right of the cathedral, with an 
interesting chapel of the 12th century, and an outside 
pulpit of the 16th. During the 10th century the Bene- 
dictine abbey of St. Julien wus re-established by Archbishop 
Théotolon, and a Romanesque church built, of which the 
great square tower still remains. St. Julien has a fine nave 
and double aisles; the straight terminal wall has two 16th- 
century apses attached. There are some paintings of the 
12th century under the tower. 

The magnificence of Tours declined in the 14th century ; 
it was then united to Chateauneuf by a common wall, of 
which an elegant round tower (the Tour de Guise) remains 
near the quay, and bothtowns were put under the same 
obese The numerous and long-continued visits of 

harles VII., Louis XI., and Charles VIII. in Touraine 
during the 15th century favored the commerce and industry 
of the town, then peopled by 75,000 inhabitants. ‘To the 
flourishing school of art which existed at the Renaissance 

are due several private houses, a fountain, and the church 
: of Notre Dame La Riche, with splendid windows by Pinai- 
grier. An unimportant building, part of a modern chateau, 
is all that remains of the royal residence and magnificent 
_ gardens of Plessis-lés-Tours, where Louis XI. shut himself 
up and died, the states in 1506 proclaimed Louis XII. the 
father of his people, and Henry III. and Henry of Navarre 
; united in 1589 against the League. From that year Tours 
was deserted by the kings of France. A fine bridge of 
_ fifteen arches was built across the Loire from 1765 to 1777 
by Bayeux. The chief modern buildings are the theatre, 
the church of St. Joseph, the railway station, and a museum 
‘ with collections of antiquities, pictures, pottery, and min- 
eralogy. There are also antiquities, in the museum of the 
archeological society of Indre-et-Loire. The gardens and 
a remarkable portal of the archbishop’s palace, a magnifi- 
cent iron gate of the 18th century in the prefecture, once 
the convent of the Visitation, and the general hospital 
(1200 beds) should also be mentioned. In 1870 Tours was 
the seat of the government of the national defence. Tours 
_ is the birthplace of the heretic Berengarius, the two mar- 
shals Boucicaut, the novelist Honoré de Balzac, the poet 
uches, the painters Fouquet and Clouet, and Madame 

de Ja Valliére. 


TOUSSAINT LOUVERTURE, Prerre-Domrint- 
aye 3808), one of the liberators of Hayti, 
imed to be descended from an African chief, his 
father, a slave in Hayti, being the chief's second son. 
He was born 20th May, 1746, at Breda, and was at first 
ed Breda, which was changed to Louverture 

in token of the results of his valor in causing a gap 
n the ranks of the enemy. From childhood he mani- 
sted unusual abilities, and succeeded, by making the 
st use of every opportunity, in obtaining a re- 
bly good education, He obtained the special 
confidence of his master, and was made superinten- 
nt of the other negroes on the plantation, After 
insurrection of 1791 he joined the insurgents, and 
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red some knowledge of surgery and medi- 
ed as physician to the forces. His rapid rise 


| 
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in influence aroused, however, the jealousy of Jean 
Francois, who caused his arrest on the ground of' his 
partiality to the whites. He was liberated by the rival 
insurgent chief Baisson, and a partisan war ensued, 
but after the death of Baisson he placed himself under 
the orders of Jean Francois. Bchaskannite he joined 
the Spaniards, but, when the French Government 
ratified the Act declaring the freedom of the slaves, 
he came to the aid of the French. In 1796 he was 
named commander-in-chief of the armies of St. Do- 
mingo, but, having raised and disciplined a powerful 
army of blacks, he made himself master of the whole 
country, renounced the authority of France, and an- 
nounced himself ‘* the Buonaparte of St. Domingo.’’ 
For further details of his career see Hayt (vol. xi. p. 
487). He was taken prisoner by treachery on the part 
of France, and died in the prison of Joux, near Bes- 
angon, 27th April, 1803. 


See Mémoires written by himself, 1853; Saint-Rémy, Vie 
de Toussaint Louverture, 1850 ; Gragnon-Lacoste, Toussaint 
Louwverture, Général en Chef deV Armée de Saint-Domingue 
surnommé le Premier des Noirs, based on private papers of the 
Louverture family, 1877. 


TOWN, TOWNSHIP. See Borovan, Crry, 
Municrpaity, and UNITED STATES, pp. 776-884. 
TOWNSHEND, Cuarites TowNsHEND, SECOND 
Viscount (1674-1738), a statesman of unsullied integ- 
rity was the eldest son of Horatio, the first viscount, 
and was born in 1674. He succeeded _to the peerage 
in December, 1687, and was educated at Eton and 
King’s College, Cambridge. When he took his seat 
in the House of Lords his sympathies leant to Toryism 
but this predilection soon faded away, and in February, 
1701-2, it was rumored among the courtiers that he 
would hold the office of privy seal in the Whig minis- 
try which William III. had in view. For some years 
after the accession of Queen Anne he remained with- 
out office, but on 29th September, 1707, he was created 
captain of the yeomen of the guard, and in the same 
year he was summoned to the privy council, a distine- 
tion renewed by the queen’s two successors on the 
throne. The ptt Br of the yeomen remained in 
his hands until 13th June, 1711, but its ge ade 
did not prevent him from acting as joint plenipotenti- 
ary with the duke of Marlborough in the peace nego- 
tiations with France which were carried on at Gertruy- 
denberg, near Breda, or from serving as ambassador 
extraordinary at The Hague congress (2d May, 1709,- 
26th March, 1711). Townshend was high in favor with 
George L., and on that king’s arrival at The Hague in 
September, 1714, he published the appointment of 
Townshend as secretary of state for the southern 
department, and entrusted to his new minister the 
rivilege of nominating his own colleague. Horace 
Walpole. his brother-in-law and private secretary, 
recommended Stanhope for the vacant post, and Stan- 
hope was duly appointed. ‘Townshend did not neglect 
to avail himself of the advantages afforded by his 
attendance on the king, and before the arrival of 
George I. in England he had obtained complete ascen- 
deney both over his mind and the dispositions of the 
advisers by whom his line of conduct was generally 
determined. The policy of the new ministers at home 
and abroad lay in i romotion of peace. With this 
object they wh ela to limit the charges against 
their predecessor Harley, Lord Oxford, to high crimes 
and misdemeanors. To gain this end they brought 
about, in 1716, an alliance between those ancient rivals 
in arms, France and England. In spite of their success 


their influence was gradually undermined by the in-_ 


trigues of Lord Sunderland and by the discontent of the 
Hanoverian favorites, who deemed the places and the 
pensions which they had gained an insufficient reward 
for their exertions. In October, 1716, Stanhope accom- 
panied the king on his journey to Hanover, and dur- 
Ing this visit was seduced from his allegiance to his 
colleagues by the wily Sunderland, who had ingratiated 
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himself into the royal favor. George I. was induced 
to believe that Townshend and Walpole were eaballing 
with the prince of Wales, and were forming designs | 
against the royal authority. Townshend was dismissed 
in December, 1716, from his place of secretary of state, 
and was offered in lieu thereof the splendid banish- 
ment of lord-lieutenant of Ireland, a gilded sinecure 
which he at first contemptuously declined and only 
condescended ultimately to accept on the condition that 
he was not required to set foot on Irish soil. His 
latent spirit of hostility to this arrangement quickly 
developed into open antagonism, and in March, 1717, 
Townshend was dismissed from his position. At the 
close of May, 1720, a partial reconciliation took place 
between the opposing Whig sections of Stanhope and 
Townshend. Thelatter was readmitted into the minis- 
try as lord president of the council (11th June, 1720), 
and his devoted relation and colleague Sir Robert 
Walpole became paymaster-general. When the South 
Sea Bubble burst, the fortunes of the principal mem- | 
bers of the ministry shared in the misfortune of the | 
scheme which they had promoted. Stanhope, in a) 
paroxysm of passion during a heated debate, broke 
a bloodvessel, and Sunderland, though acquitted of 
the charge of personal corruption, was forced to re- 
tire into private life. The withdrawal of these states- 
men assigned to their rivals the chief prizes in the 
state: Townshend became (10th February, 1721) sec- 
retary of state, and Walpole gained the position of} 
first lord of the treasury and chancellor of the ex- 
chequer. The death of George I. threatened a change 
of advisers, but the dismay of the new king’s favor- 
ite, Spencer Compton, at being called upon to draw 
up the royal speech, led to the old ministers of the 
crown being retained in their places. What the at- 
tacks of the opposition could not effect, the internal 
strife of the administration accomplished. Townshend 
was of a proud, impetuous disposition, born with a 
nature more accustomed to rule than to obey. His 
family had for several generations stood higher in the 
social life of Norfolk than Walpole’s progenitors, and 
when he himself attained to distinction in politics his 
position as a member of the Upper House was greater 
than that enjoyed by his friend in the Commons. As 
the power of the Lower House increased, and as Wal- 
pole became more and more the object of the attacks 
of the Tories, the pre-eminence of Townshend passed 
from him. So long, to use the witty remark of Sir 
Robert Walpole, as the firm was Townshend and Wal- 
pole, things went well with them, but when the posi- 
tions were reversed jealousies arose between the 
artners. The growing alienation was hastened by the 
eath, in 1726, of the secretary’s wife, the sister of 
Walpole. At the close of 1729 Townshend endeavored 


to obtain the appointment of his old and attached 


friend, Lord Chesterfield, as his fellow secretary of | cepted the cares of official life, the higher post of first _ 


state, and the failure of the attempt brought about a 
fierce scene between Walpole and himself. They broke 
out into passionate words, seized one another by their 
coat-collars, and would have come to blows had they 
not been prevented by their friends who were present. 
After this outbreak of passion further co-operation was 
impossible, and Townshend, having the good sense to. 
recognize the + eto retired into private life on 15th | 
May, 1730. echief domestic events of his ministry 
were the impeachment of Bishop Atterbury, the partial 
restoration of Lord Bolingbroke, and the troubles in 
Treland over the granting to a man called Wood of a 
patent for coining halfpence. Its concluding act was 
the signing of the treaty of Seville (9th November, 
1729). Townshend died of apoplexy 21st June, 1738. 


Townshend was slow in forming, but resolute in adhering | 
to, his opinion, and, like most other men of that stamp, was | 
impatient of contradiction. His manners have been styled 
“coarse, rustic, and seemingly brutal,” but these defects 
were not visible in his domestic life. Never did minister 
leave office with cleaner hands; he did not add one acre to 
his estate nor leave large fortunes to his younger children. 


TOWNSHEND. 


TOWNSHEND, Cuarves (1725-1767), a politician 
ever to be remembered as the embodiment of wit and 
indiscretion, was the second son of Charles, third Vis- 
count Townshend, who married Audrey, the daughter 
and heiress of Edward Harrison of Ball’s Park, near 
Hertford, a lady who rivalled her son in brillianey of 
wit and frankness of expression. Charles was born 
29th August, 1725, and was sent for his education to 
Leyden and Oxford. At the Dutch University, 
where he matriculated 27th October, 1745, he as- 
sociated with a small knot of English youths, after- 
wards well known in various circles of life, among 
whom were Askew, the book-collector, Dowdeswell, his 
subsequent rival in politics, Wilkes, the witty and un- 
ker ce Fas reformer, and Alexander Carlyle, the genial 
Scotchman, who devotes some of the pages of his 
Autobiography to chronicling their sayings and their 
doings. He represented Great Yarmouth in parliament 
from 1747 to 1761, when he found a seat in the treasury 
borough of Harwich. Public attention was first drawn 
to his abilities in 1753, when he delivered a lively at- 
tack, as a younger son who might hope to promote his 
advancement by allying himself'in marriage to a wealthy 
heiress, against Lord Hatdwicke’s marriage bill. AL 
though this measure passed into law, he attained this 
object in August of the following year by marrying 
Caroline, the eldest daughter of the second duke 
of Argyle and the widow of Francis, Lord Dalkeith, 
the eldest son of the second duke of Buccleugh. 
In April, 1754, Townshend was transferred from the 
pocitecn of a member of the Board of Trade, which 

e had held from 1749, to that of a lord of the admi- 
ralty, but at the close of 1755 his passionate attack 
against the policy of the ministry, an attack which 
shared in popular estimation with the scathing denun- 
ciations of, Bitt, the supreme success of Single-Speech 
Hamilton, and the hopeless failure of Lord Chester- 
field’s illegitimate son, caused his instant dismissal. 
In the administration which was formed in December, 
1756, and which was ruled by Pitt, the lucrative office of 
treasurer of the chamber was given to Townshend, and 
in the following spring he was summoned to the privy 
council. With the accession of the new monarch in 
1760 this volatile politician transferred his attentions 
from Pitt to the young king's favorite, Bute, and when, 
at the latter’s instance, several changes were made in 
the ministry, Townshend \/as promoted to the —_ of 
secretary of war. In this place he remained after the 
great commoner had withdrawn from the cabinet, but 
in December. 1762, he threw it up. Bute, alarmed at 
the growth in numbers and in influence of his enemies, 
tried to buy back Townshend’s co-operation by sundry 
tempting promises, and at last secured his object in 
March, 1763, with the presidency of the Board of 
Trade. When Bute retired and George Grenville ac- 


lord of the admiralty fell to Townshend’s lot, but with 
his usual impetuosity he presumed to designate one 
of his satellites to a place under him at the board, and 
the refusal to accept the nomination led to his exclusion 
from the new administration. While in opposition his 
mind was swayed to and fro with conflicting emotions 
of dislike to the head of the ministry and of desire to 
share in the spoils of office. The latter feeling ulti- 
mately triumphed ; he condescended to accept in the 
dying days of Grenville’s cabinet, the to retain j 
the “lutestring’’ administration of Lord Rocki 
—‘‘pretty summer wear.’’ as Townshend styled 
“but it will never stand the winter,””—the highly- 
position of paymaster-general, refusing to identify him 
self more closely with its fortunes as chancellor of the 
exchequer. The position which he refused from the 
hands of Lord Rockingham he was forced to ¢ 
from the imperious Pitt (August, 1766), and 

weeks later his urgent appeals to the great mini 

increased power were favorably answered, ; 
admitted to the inner circle of the cabinet. 
well, his predecessor at the exchequer, r 
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moval for his brilliant rival. The new chancellor pro- 

osed the continuance of the land tax at four shillings 
in the pound, while he held out hopes that it might be 
reduced next year to three shillings, whereupon his 
predecessor, by the aid of the landed gentlemen, car- 
ried a motion that the reduction should take effect at 
once. ‘This defeat proved a great mortification to Lord 
Chatham, and in his irritation against Townshend for 
this blow, as well as for some acts of insubordination, 
he meditated the removal of his showy colleague. 
Before this could be accomplished Chatham’s mind 
became impaired by some mysterious malady, and 
Townshend, who was the most determined and _ influ- 
ential of his colleagues, swayed the ministry as he liked. 
His wife was created (August, 1767) Baroness Green- 
wich, and his brother was made lord-lieutenant of 
Ireland. He himself delivered in the House of Com- 
mons many speeches unrivalled in parliamentary history 
for wit and recklessness ; and one of them still lives in 
history as the ‘‘champagne speech.’’ His last act 
was to pass through parliament resolutions which even 
his colleagues deprecated in the cabinet, for taxing 
several articles, such as glass, paper, and tea, on their 
importation into America, which he estimated would 
produce the insignificant sum of £40,000 [$194,400] 
tor the English treasury, and which shrewder observers 
prophesied would lead to the loss of the American 
colonies. Shortly after this event he retired to his 
wife’s country seat in Oxfordshire, where he died on 
me September, 1767, from a fever which he had neg- 


The universal tribute of Townshend’s colleagues allows 
him the possession of boundless wit and ready eloquence, 
set off by perfect melody of intonation, but marred by an 
unexampled lack of judgment and discretion. He shifted 
his ground in polities with every new moon, and the world 
fastened on him the nickname, which he himself adopted 
in his “champagne” speech, of the weathercock. His offi- 
cial knowledge was considerable; and it would be unjust 
to his memory to ignore the praises of his contemporaries 
or his profound knowledge of his country’s commercial in- 
terests. The House of Commons recognized in him its 
spoilt child, and Burke happily said that “ he never thought, 
did, or said anything” without judging its effect on his 
fellow-members. Charles Townshend is the subject of a 
memoir by Mr. Perey Fitzgerald [1866]. 


TOXICOLOGY. See Potsons. 

TRACHIS, a city of ancient Greece, at the foot of 
Mount (ta, a little to the northwest of Thermopyle. 
As commanding the approach to Thermopyle from 
Thessaly, it was a place of great military importance. 
According to Homer, it was one of the places subject 
to Achilles, and was famed in legend as the scene of 
Hereules’s death—an event which forms the subject 
of Sophocles’s play The Trachinian Women. In his- 
torical times it first attained importance on the foun- 
dation of Heraclea by the Spartans in 426 B.c. The 
Thessalians, jealous of the establishment of a Spartan 
outpost on their borders, attacked Heraclea, and in 420 
the Heracleots were defeated by them with heavy loss. 

In the winter of 409-8 Heraclea sustained another 
disastrous defeat. In 395 the Thebans expelled the 
Spartans, and restored the city to the old Trachinian 
and (Btzean inhabitants. In later times Heraclea was 
one of the mainstays of the A%tolian power in northern 
. In 191 B.c., after the defeat of Antiochus at 
Thermopyle, Heraclea was besieged and taken from 
the Aitolians by the Romans under the consul Acilius 
Glabrio. From Livy’s account of the siege (xxxvi. 24), 
pears that the citadel was outside the town, which 
da the low ground between the rivers Karvunaria 
Asopus) and Mavra-Neria (Melas). There are still 
traces of the citadel on a lofty rock above. . 
OT SOCIETIES are associations for publish- 
r circulating religious treatises or books. The 
tion of short treatises for the promotion of Chris- 
owledge is older than the invention of printing. 
for instance, was a great writer and circula- 
acts, employing his Oxford friends and pupils 
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to multiply copies. So was Luther in his day, with 
the help by that time of printer and bookseller. In 
later times John Wesley was a busy worker in this 
way ; and Hannah More, from her own pen, produced 
what were known as the ‘‘ Cheap Repository Tracts,”’ 
highly lauded by Bishop Porteus, and widely used 
towards the close of the 18th century.’ Before this 
time there had been efforts of associated labor for the 
same object, a ‘‘ book society for promoting religious 
knowledge among the poor’’ having been established 
in 1750. <A similar society was formed at Edinburgh 
in 1793. But it was at the close of the century, in 
1799, that there was founded in London the Religious 
Tract Society, an institution unparalleled in the extent 
and variety of its operations, and the parent of numer- 
ous societies in different parts of the empire as well as 
in the United States and on the continent of Europe. 
There are other associations with kindred objects, but 
in connection with particular ecclesiastical systems. 
Thus the tract department of the Christian Knowledge 
Society is specially connected with the Church of Eng- 
land; and the Wesleyans, Baptists, and other denom- 
inations have their own tract societies. The Church 
of Rome also has now similar associations. The Re- 
ligious Tract Society is alone in being confined to the 
diffusion of religious truth common to all Protestant 
Christians, to the exclusion of topics touched by eccle- 
siastical divisions. This catholicity is secured by the 
fundamental rules of the society, and by its managin 
committee being composed half of Churchmen and half 
of Nonconformists of all denominations. 


A brief statement of the proceedings of the Religious Tract 
Society, as presented in its latest annual Report, will best 
serve to show the general objects and operations of all such 
organizations,—any special or varied action elsewhere 
adopted being noted as we proceed. The main object of the 
society is the preparation and publication of religious litera- 
ture, At first this consisted mostly of tracts and small 
treatises. After a time larger books were published, in- 
cluding series of reprinted works of the early Reformers 
and English Protestant theologians and Biblical expositors, 
and also books on common subjects treated in a religious 
spirit. The society also issues magazines for all classes. 
Four of these periodicals, the Leisure Hour, the Sunday at 
Home, the Boys’ Own Paper, and the Girls’ Own Paper, have 
a united circulation, including monthly parts and yearly 
volumes, of uearly 600,000 numbers weekly, or above 30 
millions in the year. The total annual issue, including 
books, tracts, etc., at home and abroad, is nearly 86 mil- 
lions. 

The distribution of this is chiefly through the ordinary 
channels of trade, with the exception of the tracts, which 
are circulated by home and foreign missionary societies, 
and various agencies public and private. Almost every 
missionary agency is indebted to the Religious Tract Society 
for the work carried on through the press. Grants are 
made, either free or as nearly as possible at cost price ; and, 
when it is advisable to produce publications at foreign sta- 
tions, grants of paper and other material, as well as money 
paymefits, are voted. The publications are in almost every 
tongue, the list containing works in 174 languages and 
dialects. 

The funds for this large and varied work come partly 
from donations, subscriptions, and legacies, but chiefly from 
the profits of the sales of the society’s publications. The 
total missionary and evangelistic expenditure in the year 
ending March 31, 1886, amounted to £47,722 [$231,928.92], 
of which £19,019 [$92,432.34] was supplied from the trade 
funds, which have also borne the entire cost of management, 
both of the business and missionary departments. The total 
amount received from sales, subscriptions, and all other 
sources was £212,731, 11s. 8d. [$1,033,875.50}. 

The American Tract Society and some of the Continental 
societies undertake the distribution as well as the produc- 
tion of tracts and books, by means of paid colporteurs and 
other agents. The Continental societies produce most of 
their own books and tracts, aided largely by grants of 
money and paper from the Religious Tract Society.? 


1 [The tracts produced from 1795-8 (see vol. xvi. p. 840) long 
tained their popularity and circulation in America.—AM. ED.] 

2 (The evangelical movement which gave rise to the Religious 
Tract Society of London was equally efficient in the United States 
about the beginning of the present century. Local tract distri- 
bution societies were formed in the Northern States, among which 
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TRACTION, Execrric. The driving of vehicles 
by electricity was made commercially practicable .by 
the invention of the dynamo-electric machine, which 
gave a ready means of producing electrical’ energy by 
the expenditure of mechanical work, and by the 


further discovery that the function of the dynamo could | 


be reversed,—that it was capable of acting efficiently 
as a motor to do mechanical work when supplied with 
energy in the electrical form. 


rent, which, in its turn, drives another dynamo serving 
as a motor, the double conversion of energy may be 
performed with no very serious loss. In favorable 
cases, when the dynamo and motor are close together, 
the motor will yield more than 80 per cent. of the work 
which is spent in driving the dynamo. When they 
are far apart there is an additional loss, due to the 
resistance of the conductor which connects them, and 
a further loss due to its imperfect insulation. ‘The use 
of high electromotive foree, which reduces the first of 
these, tends to increase the second; it is, however, 
practicable to keep both within reasonable limits. 
farly attempts to apply electricity to traction were 
made by Robert Davidson, who ,placed an electro- 
magnetic locomotive on the Edinburgh and Glasgow 
Railway in 1837, and by Jacobi of St. Petersburg, 
who propelled a boat on the Neva in 1839 by an electro- 
magnetic engine driven by a battery of Grove’s cells. 
The inefficiency and bulkiness of early electromotors, 
and the cost of producing electric energy when a gal- 
vanic battery was the source, made it impossible for 
electricity under such conditions as these to compete 
with other methods of traction. A good battery using 
zinc as the active metal consumes from 1 to 2 tb of zine 
per hour per horse-power developed; a good steam- 
engine consumes from 2 to 3 Ib of coal in doing the 
same amount of work, and the cost of zine is about 
fifty times that of coal. Hence, notwithstanding mod- 
ern improvements in electromotors, the cost of pro- 
ducing mechanical power by means of electricity, when 
a zinc-consuming battery is the source, is still pro- 
hibitive. 

The earliest practical electric railway was constructed 
at the Berlin exhibition of 1879 by Dr. Werner Sie- 
mens. At one station wasa dynamo driven by asteam- 
engine. The current was conducted fo the moving car 
through a special rail placed between the ordinary 
rails and insulated from the ground by blocks of wood. 
From this rail it passed through a motor-dynamo on 
the car, and the ordinary rails completed the circuit. 
Electrical contact with the ordinary rails was made by 
the wheels, and with the central rail by a pair of 
brushes made of copper wire which rubbed against its 
sides. Spur-wheels were used to connect the motor shaft 
with the wheels and to effect a suitable reduction of 
speed. The line,was half a mile long and of 2-feet 
gauge. The motor developed about 34 horse-power, 
and was carried by a separate truck, forming a loco- 


the New York Religious Tract Society, formed in 1812, and the 
New England Tract Society in 1814 became prominent. The lat- 
ter in 1823 changed its name to the American Tract Society with 
headquarters at Boston. In May, 1825, it was merged in a new 
organization, bearing the same name, but formed from a wider 
constituency, and having its publication-house in New York. At 
first this society issued only tracts, but in 1827 it began to publish 
books, in 1843a monthly paper, in 1852 the Child's Paper, and in 
1871 the Illustrated Christian Weekly. The publication of the latter 
has since been transferred to other hands. In 1858 the American 
Tract Society, Boston, resumed its separate work when the main 
society had suppressed everything bearing on the slavery ques- 
tion. In 1878 a coalition was again formed. The Western Tract 
and Book Society, Cincinnati, which had been distinctively anti- 
slavery, is now an auxiliary in the general work. Besides tracts, 
_ books, and periodicals in English, the American Tract Society 

has issued similar literature in German, French, Spanish, Por- 
tuguese, Italian, Swedish, Dutch, Danish, Welsh, Finnish, and 
Hungarian, for the use of immigrants. It has also contributed 
for the ete J of approved works at foreign mission stations 
Its list of publications comprises 5000 tracts and over 1500 vol- 
umes, The total circulation has been not less than 30,000,000 
volumes and 450,000,000 tracts. The Methodist Book Concern, 
which dates from 1789, has also published many tracts for col- 

ortage, and the tendency in the United States seems to be away 

‘om union and towards separate denominational presses for 
evangelistic work.—AmM. ED.) 


Experiment has shown | 
that when a dynamo is used to produce an electric cur- 
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motive which drew a car with 20 passengers at a speed 
lof from 4 to 7 miles an hour. 

| The success of the Berlin experiment was complete, 
and Messrs. Siemens followed it up in 1881 by the 
construction of a permanent electric tramway, 14 miles 
in length, at Lichterfelde, which has now (1887) been 
in continuous operation for six years. At Lichterfelde 
the ordinary rails, insulated by wooden sleepers, are 
the only conductors. Where roads cross the line the 
rails are cut out of circuit, and the current is carried 
past the gap by underground cables, but switches are 
provided by which the current ean be sent into the in- 
sulated sections if required. Each car takes 24 pas- 
sengers, and runs at a speed of 12 miles an hour. 
There is no separate locomotive, the motor-dynamo 
being on the car itself. In 1882 Messrs. Siemens con- - 
structed an electric tramway in the mines of Zanke- 
rode, in Saxony, and built for it a locomotive able to 
draw 8 tons at a speed of 74 miles an hour. Overhead 
conductors were employed, consisting of a pair of in- 
sulated J-shaped rails fixed to the roof of the work- 
ings; the current was conveyed to and from the 
locomotive by means of a pair of contact carriages 
sliding on these conductors, and connected with the 
car by short flexible cables. A similar line was 
— in 1883 at the Hohenzollern colliery in Upper 

ilesia. 

The same year witnessed the completion of another 
pioneer undertaking of the first importanee, an electric 
tramway 6 miles long connecting Portrush and Bush- 
mills, in the north of Ireland. Here the insulated 
conductor is a special rail, carried alongside of the line 
on wooden posts at a height of 14 feet above the 
ground, Contact is made by springs shaped like car- 
riage-springs, which project from one side of the car 
at both ends, so that ie length of the car enables 
continuous contact to be maintained at cross-roads, 
where there are gaps in the conducting rail, past 
which the current is taken by underground Wihiea, 
The ordinary rails serve as return conductors. The 
dynamos are driven by turbines at a station nearly a 
mile distant from the line; they supply a current of 
100 amperes with an electromotive force of 250 volts. 
The motors are placed on passenger cars ; their speed 
is regulated by means of resistance coils, which the 
driver of the car switches into the cireuit. A similar 
tramway, 3 miles long, connecting Bessbrook and 
Newry, was opened in 1885; there also water-power 
is made use of to drive the generating dynamos. On 
these lines the train usually consists of a motor car 
with passengers, followed by two or three good wagons, 
and the whole working expenses are from 3d. to 4d 
{6 to 8 ets.] per train-mile. 

our. 


The speed is 10 miles an 

Amongst early electrical railways Mr. Volk’s short 
line on the beach at Brighton deserves mention. 
There the rails themselves act as conductors, and are 
insulated only by wooden sleepers lying on the shingle. 
The line has been in operation since 1883, with a 
working expense of only 2d. per ear-mile. 

Other English and Continental lines will be referred 
to later; it is, however, in America that electrical 
traction has hitherto found its widest development. 
In 1880 Mr. Edison ran an electric locomotive on an 
experimental track near his laboratory at Park. 
Soon after the Chicago exhibition of 1883, at which 
an electric railway was shown in action, a large 
of permanent lines were established. There are now 
more than twenty electrical tramways at work in the 
United States, under the patents of Edison, Field, — 
Daft, Van Depoele, Sprague, and others. Manymore _ 
lines are projected, and experiments are in progress 
on the application of electrical traction on a large scale 
to the elevated railways of New York. wey 


In all the instances which have been refe 
electricity is employed as a means of trans 
as it is wanted from a generating station to the 
a conductor extending along the track. A 
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effecting electric traction is to carry astore of energy on the 
car or on a special locomotive, by using sec- 


Electric ondary batteries which are charged from time 
Bestop _ to time at the generating station. This sys- | 
Detterien tem, which was introduced in England by Mr. 


Reckenzaun and on the Continent by M. Julien, 
has been successfully employed on several lines. 

The system of storage, by means of secondary batteries, 
has the great advantage over the system of transmission 
through a conductor that it makes each car independent 
and that it is applicable to ordinary tramway lines. As 
regards economy of power, we have in the storage system a 
more complex series of transformation of energy, and there- 
fore a larger number of items of loss. In both systems 
alike we have a certain loss of energy at the dynamo and 
at the motor. A secondary battery yields in the electrical 
form ouly about 70 per cent. of the energy given to it. In 
comparing the two methods, the loss which this involves 
has to be set off against that which occurs in the trans- 
mission system in the process of conduction, an item which 
may be very small in favorable cases, but which becomes 
large when there are many cars to be driven, when the line 
is long, and when, owing to the use of an exposed con- 
ductor, the electromotive force has to be kept low. Under 
average conditions it is probable that the conductor system 
has a slight advantage over the other in this respect, but 
the difference is not material, especially as the cost of power 
is a comparatively small part of the whole working expense 
of a line. The difference is slightly affected by the fact 
that in the storage system there is an extra weight to be 
carried—namely, the batteries—amounting to about } or ¢ 
of the whole weight, and the tractive force required to 
‘overcome friction is increased in a corresponding degree. 
A serious objection to the storage system is the probable 
cost of renewing batteries. In respect, however, both of 

durability and of power (in relation to weight) secondary 
batteries have of late undergone a marked improvement ; 

and it is likely that the storage system will prove the most 
see to tramways in city streets, where conductors on 

the level of the road are impracticable and overhead con- 
ductors would not be permitted. 

by The existing methods of electrical traction as applied to 

tramways may be classified as follows: 


“ Classifica- I. Motor driven by storage batteries, the bat- 
_ tion of teries and motor being carried either (a) in the 
_ systems. car itself or (b) on a separate truck forming a 


: locomotive. Reckenzaun’s and Julien’s cars, 
_ in which the batteries are under the seats, are examples of 
the first plan, which is in operation on lines at Antwerp, 


“Tocomoti Brussels, and New York. Mr. Elieson’s tramway 


tive working in London on the North Metropolitan 
ramways is an example of the second plan. It is obviously 
preferable, when space can be found on the car itself for 
the motor and batteries, to place them there rather than on 
@ separate truck. When a separate locomotive is used it 
st be heavy enough to grip the rails, and the whole 
sight to be drawn is then considerably greater.) 
I. Conductor systems, which may be classified thus: 
a) Those nsing the ordinary rails as the only conductors. 
s lines at Lichterfelde and Brighton, already mentioned, 
examples of this plan, which is quite inapplicable where 


the rails are laid flush with the roadway as in city streets. 

_ (b) Those using a third (insulated) rail above ground. 

_ To this class belotig the Portrush, the Bessbrook, and several 

American lines. This plan, like the last, is not applicable 
: streets. 

_(c) Those using one (or in some cases two) overhead con- 

tors. A line of this type has been successfully worked 

een Médling and Hinterbriihl, near Vienna, and an- 

between Frankfort and Offenbach, both since 1884, at 

cost of about 3}d. per car-mile. The conductors consist 

of slotted tubes 1 inch in bore supported on posts 18 feet 

h and stayed by wires at intermediate points to keep 

from sagging. The contact carriages are pistons 

in the tubes.?, The Daft lines at Baltimore and 

in America and the Van Depoele lines, of. 

ch some 30 miles are in operation, are mostly worked 

means of overhead conductors. 

a) Those using underground conductors in a slotted 


age that the conductor is placed entirely out of the 
Street traffic, has been introduced at Blackpool by 


son of the weights to be drawn and the tractive 

ey are tems, see a paper by Mr. Recken- 

of the construction and Tork ng 9 

, see the valuable paper by Mr. Reckenzaun, Jour. 
Statistics of 


May 158, 1887. 


nses of these 


pril 20, 1887. American lines will be 
pe 4 as Martin, read before the American Insti- 


| Mr. Holroyd Smith, and, in America, at Cleveland by Messrs, 
Bentley and Knight and at Philadelphia by Mr. Schlesinger, 
In the Blackpool line the conductor is split into two parts 
which run parallel to each other within the conduit on 
/its two sides, and are touched by a contact arm which 
reaches down through a narrow central slot at the level of 
| the street; an electromotive force of 200 volts is employed. 
| The conduit is placed midway between the rails, but it may 
| be questioned whether, in view of the conditions of ordinary 
street traffic, a better place for it would not be at one side. 
Mr. Field has proposed a tramway with two conduits, one 
| beside each rail, containing two conductors, one to be 
| charged positively and the other negatively, so that a com- 
paratively high resultant difference of potential is available 
for the motor although the potential of neither conductor 
differs to a dangerous degree from that of the earth. 

(e) One system remains to be described, which was pro- 
posed in 1881 by Messrs. Ayrton and Perry as specially appli- 
cable to electric railways of considerable length, in which 
an exposed conductor would give rise to much loss through 
leakage. Their plan is to use a well-insulated conductor 
in a closed channel underground. The line is divided into 
short sections; each of these has an exposed conductor, 
which may be one of the rails, and this is placed in tempo- 
rary contact with the insulated conductor as the train 
passes, by the pressure of the wheels on a flexible rail or 
,stud, or by means of automatic electromagnetic switches. 
Leakage is thus restricted to the continuous and well- 
insulated conductor together with that section of the 
surface conductor which is in contact with the former at 
any one time; and the system has the further advantage 
that it gives the means of providing an automatic block 
by which successive trains are kept from overtaking one 
another, 

The form and disposition of the motor-dynamo and the 
mode by which it is connected with the driving-axle of the 
car are matters in which much variety of practice exists. 
The question of gearing is complicated by the fact that the 
frame of the car oscillates vertically with respect to the 
axles. Spur-wheels, worm-gear, friction-gear, belts, mul- 
tiple-band gear, and chain-gear are or have been used. 
Mr. Reckenzaun’s car is carried by two bogie trucks, one 
under each end, and each bogie carries a motor whose axle, 
placed longitudinally, drives a central spur-wheel on one 
axle of the bogie by means of a worm. An advantage 
possessed by two motors is that, by coupling them in series 
or parallel, or by using one only, the driver is able to com- 
mand different grades of power without the use of resist- 
ance coils. In cars driven by storage batteries the same 
object may be secured by various groupings of the cells. 

Telpherage.—In all the methods of electrical traction to 
which reference has been made the road on 
which the cars run is esentially a railway or Telpherage. 
tramway of the kind used in horse traction 
and steam traction. In 1881 the late Prof. Fleeming Jenkin 
devised a system of electric Jocomotion in which the 
vehicles are hung upon what resembles an exaggerated 
telegraph line. To this he gave the name of telpherage. 
As developed by the inventor, in conjunction with Messrs. 
Ayrton and Perry, the system is especially adapted to the 
transport of goods at a slow speed, in localities where the 
traffic would be insufficient to support an ordinary rail- 
way. 

The telpher line is a steel rod or cable, suspended from 
brackets on posts about 70 feet apart; it serves at once as 
carrier of weights and conductor of electricity. The line 
may be made rigid, and in that case a high speed of transit 
may be attained ; but in general the line is flexible and the 
trains travel slowly in what may be, if the volume of traffic 
requires it, a nearly continuous stream, Each train con- 
sists of a series of buckets or skeps which hang each from 
a single running wheel or pair of wheels, and are spaced 
by wooden connecting bars, A small electric motor, which 
hangs below the line and is geared by spur and chain gear- 
ing to a pair of driving-wheels, forms the locomotive. In 
general, the line is electrically divided into equal sections, 
which have the same length as a single train, so that the 
front carriage is always on the section in advance of the 
rear carriage. The train is furnished with a continuous 


or conduit. This system, which has the obvious | conductor from end to end, through which it makes electric 


contact between the section in front and the section behind, 
and the motor is included in the circuit of this conductor. 
Two systems of working are used, which enable trains to 
be run either in electrical series or “ parallel.” In the series 
system the successive sections of the line are electrically 
connected, so long as no train is on them, by means of 
switches at the joints between the sections, so that the 
whole forms one continuous conductor, When «# train 
comes on any one section it breaks contact at the joint. 
between that section and the one behind it; the circuit, 
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however, remains closed through the conductor on the train 
itself, and in this way the motor receives the current which 
is passing through the line. Other trains at other places 
in the line receive the same current, each by breaking for 
the time the ordinary contact between the two sections 
it touches, and substituting a contact through its own con- 
ductor and motor. When a train leaves a section it re- 
places the switch that makes contact with the section 
behind. If, however, there are more than one train on 
the line, an automatic block system is added to prevent one 
from overtaking another by letting the section which a 
train leaves stand insulated for a time. No control is 
exercised from the vehicles themselves; in fact, the trains 
run without attendants. In the simplest parallel system 
of telpherage a continuous conductor distinct from the line 
is stretched alongside of it; the trains make contact 


P > 
Cross-over Parallel System of Telpherage, 


between the two. The figure shows another plan, known 
as the cross-over parallel system, which is suitable where 
a double line of trains is desired. There Ai, By, As, ... 
form successive sections of one line, and Bi, As, Bs .. . of 
another. Ai, Av, As... are electrically continuous, and 
are connected to one pole of the dynamo. Bi, Be, Bs... are 
also continuous, and are connected to the other pole. Thus 
the sections of each line are alternately positive and nega- 
tive. Any train, such as P or Q, bridges the gap between 
two sections and receives a current which suffers reversal 
as the train passes from one section to the next. Itis to be 
regretted that space does not admit of any description of 
the details of telpherage, many of which present the 
utmost ingenuity. The system was shown to be practi- 
cable by experiments on an experimental line at Weston. 
The first telpher line on a commercial basis was erected in 
1885 at Glynde, in Sussex, and has been maintained in 
operation notwithstanding many difficulties inseparable 
from so completely novel an undertaking. 
The electrical propulsion of boats by means of storage bat- 
F teries, has been the subject of several success- 
ob ss pec ful experiments, but has not found systematic ap- 
of boats. plication. In this connection reference should 
be made to a scheme proposed by Ayrton and Perry for the 
haulage of boats on canals or of wagons upon roads. Their 
proposal was to have a conductor ranged along the towing 
path, or along the side of the road. A motor running on 
this was to pull itself along and drag ‘the boat or wagon 
after it. 
e In aerial navigation, storage batteries work- 
hel ing an electric motor have been used to drive 
8 * the propeller of a “dirigible” balloon. 
Space does not admit of more than the briefest reference 
to the theory of electric motors. A motor may 
eerie of be regarded as a dynamo acting to produce 
i an electromotive force e which is opposite in 
direction to the externally impressed electromotive force 
E. The resultant electromotive force is E — e, and on this, 
together with the resistance of the circuit, the strength 
of the current C depends. The electrical power supplied 
is CE, and of this the motor utilizes Ce. The efficiency is 
e/E. It is easily seen, as was first shown by Jacobi, that 
the power developed by the motor (Ce) is a maximum 
when e=4E. But this condition of maximum power 
involves that half the energy supplied is wasted ; to secure 
higher efficiency, motors are in practice run at much less 
than their maximum power, so that e may approach more 
nearly to equality with E. The field magnets of motors, 
like those of dynamos, may be wound with coils in series 
with the armature coil, or with coils forming a shunt to 
the armature, or with a combination of both. A very im- 
portant part of the theory deals with the automatic regula- 
tion of speed by the use of compound winding. In a 
paper of fundamental importance with regard to this part 
of the subject, Messrs. Ayrton and Perry! have shown that 
a motor may be made to run at constant speed under vary- 
ing loads when the external electromotive force is constant, 
provided that a differential combination of direct shunt 
and reverse series winding be employed,—the shunt coil 
serving to energize the magnets and the series coil to 
reduce their magnetism to a certain extent when the cur- 
rent in the armature is increased. The proportion of series 


sae Electromotors and their Goyernment,” Jour. Soc. Tel. Eng., 
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| to shunt winding necessary for this result depends on 
| the relation of the resistance of the armature to that of 
the shunt coil, and it is an easy deduction from the theory 
| that, when the resistance of the armature is negligibly 
small, the speed of a simple shunt-wound motor driven by 
means of a constant external electromotive force is sensibly 
constant, a result which has been experimentally demon- 
| strated by Mr. Mordey (Phil. Mag., Jan., 1886). It is shown 
in the same paper that a similar means of governing may 
be used when the current passing through the motor is 
kept constant, instead of the external electromotive force. 
The principle of differential compound winding to secure 
automatic regulation of speed has been applied in several 
American motors, notably by Mr. Sprague. 

Details of most of the electrical tramways and railways men- 
tioned in the text will be found in the journals Electrical Review, 
Electrician, and Llectrical World (New York) of the 
dates referred to. See also The Electric Motor and 
its Boupceions, by T. C. Martin and J. Wetzler 
(New York, 1887), The Portrush line is described 
by E. Hopkinson and A. Siemens in a paper read 
before the Society of Arts, April, 1883. For telpher- 
age, in addition to articles in the journals named, 
see Fleeming Jenkin, ‘‘On Telpherage,” Jour. Soc. 
Arts, May, 1884; also Professional Papers of the corps 
of Royal Engineers, Chatham, vol. x. ae ; 
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TRACY, Anrorne Louts CLaupE Destutt, ComTE 
DE (1754-1 a8), was born in Bourbonnais on July 20, 
1754. The noble family to which he belonged was of 
Scottish descent, tracing its origin to Walter Stutt, a 

entleman who in 1420 accompanied the earls of 

uchan and Douglas to the court of France, and 
whose family afterwards rose to be counts of Tracy. 
The father of Destutt de Tracy (as he is usually 
called) was a soldier, and died a field-marshal. Des- 
tutt de Tracy began his studies under the superintend- 
ence of his mother, and afterwards prosecuted them 
at the university of Strasburg. During his student 
days, however, he was chiefly noted for his skill in 
every kind of manly exercise. On leaving the univer- 
sity he embraced a military career, in which his ad- 
vance was rapid. When the Revolution broke, Tracy, 
who was then thirty-five years of age, took an active 
part in the provincial assembly of Bourbonnais. He 
was elected a deputy of the nobility to the states-gen- 
eral, where he sat alongside of his friend La Fayette. 
In the spring of 1792 he received the rank of field- 
marshal, along with the sole command of the cavalry 
in the army of the North; but, as the conduct of af- 
fairs fell more and more into the hands of the extrem- 
ists, he took an indefinite leave of absence, and settled 
with his family at Auteuil. Here, in the society of 
Condorcet and Cabanis. he devoted himself to scien- 
tific studies. Under the Reign of Terror he was 
arrested and imprisoned for nearly a year. It was his — 
| solitary meditations at this period, we are told, which 
discovered to him his true bent. Under the influence 
of Locke and Condillac he abandoned the natural 
sciences for the study of mind. On‘the motion of 
Cabanis he was named associate of the Institute in the 
class of the moral and _ political sciences. He soon 
began to attract attention by the mémotres which he 
read before his colleagues—papers which formed the 
first draft of his comprehensive work on ideology. 
The society of ‘‘ideologists’’ at Auteuil em 
besides Cabanis and Tracy, who have been called re- 
ipa be the baat is and the metaphysician of 
the school, Volney, who has been called its moralist, and 
Garat, its professor in the National Institute. Under 
the empire he was a member of the senate, but took 
little part in its deliberations. Under the i 
he became a peer of France, but protested against the 
reactionary spirit of the Government, and remained 
in appoeitions Tn 1808 he was elected a member of 
the French Academy in room of Cabanis, and in 1832 — 
he was also named a member of the Academy of — 
Moral Sciences on its reorganization. He apy 
however, only once at its conferences, 
and nearly blind, and filled with sadness, it 
the loss of his friends and the discredit into 
most firmly cherished opinions had falle: 
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distraction was to have Voltaire read aloud to him.” 
He died at Paris on the 9th of March, 1836. 


Destutt de Tracy was the last eminent representative of | 


the sensualistic school which Condillac founded in France 
upon a one-sided interpretation of the doctrines of Locke, 
He pushed the sensualistic principles of Condillac to their 
last consequences, being in full agreement with the material- 
istic views of his friend Cabanis, though the attention of 
the latter was devoted more to the physiological, that of 
Tracy to the psychological or “ideological” side of man. 
His ideology, he frankly stated, formed “a part of zoology,” 
or, as we should say, of biology. To think is to feel. 
The four faculties into which he divides the conscious life 
—perception, memory, judgment, will—are all varieties of 
sensation. Perception is sensation caused by a present af- 
fection of the external extremities of the nerves; memory 
is sensation caused, in the absenceof present excitation, by 
dispositions of the nerves which are the result of past ex- 
periences; judgment is the perception of relations between 
sensations, and is itself a species of sensation, because if we 
are aware of the sensations we must also be aware of the 
relations between them; will he identifies with the feeling 
of desire, and therefore includes it as a variety of sensa- 
tion. It is easy to see that such conclusions ignore im- 
portant distinctions, and are, indeed, to a large extent an 
abuse of language. As a psychologist Destutt de Tracy de- 
serves credit for his distinction between active and passive 
touch, which has developed into the modern theory of the 
muscular sense. His account of the notion of external 
existence, as derived, not from pure sensation, but 
from the experience of action on the one hand and resist- 
ance on the other, may be compared with the account of 
Bain and later psychologists. Tracy worked up his separate 
onographs extending over a number of years into the 
Bimonts W Idéologie (1817-18 and 1824-25), which presents 
his complete doctrine. Healso wrote in 1806 a Commentaire 
sur Esprit des Lois de Montesquieu, in which he argues ably 
in support of a free constitution on grounds which hardly 
admit of being harmonized with his general philosophical 
oo The book was translated in America by his 
nd President Jefferson, who recommended it for use in 
the colleges. The first French edition appeared in 1817, 
and it was several times reprinted. 


TRADE, Boarp or. The greater part of such 
supervision of commerce and industry as exists in the 
United Kingdom is exercised by the ‘‘ Committee of 
Privy Council for Trade” (see Prrvy Counctr), or, 
as itis usually called the Board of Trade. As early 
as the 14th century councils and commissions had been 
formed from time to time to advise parliament in mat- 
ters of trade, but it was not till the middle of the 17th 
‘century, under the Commonwealth, that any depart- 
‘ment of a permanent character was attempted. Crom- 
-well’s policy in this respect was continued under the 
; tion, and in 1660 a committee of the privy 
council was appointed for the purpose of obtaining in- 
Bieation as to the imports and exports of the coun- 


kl and improving trade. A few years later another 
mittee of the council was appointed to act as inter- 
jaries between the crown and the colonies, or for- 
plantations as they were then called. — This joint 
commission of trade and plantations was abolished in 
1675, and it was not until twenty years later that the 
Soard of Trade was revived under William III. 
mong the chief objects set before this board were the 
uiry into trade obstacles and the employment of 
poor; the state of the silver currency was also a 
subject on which John Locke, its secretary, lost no time 
n making representations to the Government. Locke’s 
‘etirement in 1700 removed any chance of the Board 
Trade advocating more enlightened opinions on 
nmercial subjects than those generally held at that 
ie. It had only a small share in making the con- 
yns of the colonies, as all the American ones 
ia and Nova Scotia were formed before 
e reigr Charles IT. ; and in 1760 a secretary of 
s fur the colonies was appointed, to whom the con- 
rifted away. In 17x80 Burke made his celebrated 
the public offices, which resulted in the 
of the board. In 1786, however, another 
t committee of the privy council was formed 
‘in council, and with one or two small excep- 


tions the legal constitution of the Board of Trade is 
still regulated by that order, Under it all the princi- 
pal officers of state, including the first lords of the 
treasury and admiralty, the secretaries of state, and 
certain members of the privy council, among whom 
was the archbishop of Canterbury, obtained seats at 
the board ex officio; and ten unofficial members, in- 
cluding several eminent statesmen, were also placed 
on the committee. ‘The duties of the revived board 
were made the same as they were in the beginning of 
the century, but, in addition, the regulation .of the 
food supply of the country, by restricting or relaxing 
the export and import of corn, was brought into 
prominence owing to a larger population requiring to 
be fed. New duties were thrown on the board by the 
growth of joint-stock companies, the development of 
railways, and the increase in shipping, and it was 
necessary to break it up into departments charged with 
the administration of the various Acts of Parliament. 
The Board of Trade thus became a mere name, the 
president being practically the secretary of state for 
trade, and the vice-president became, in 1867, a par- 
liamentary secretary, with similar duties to those of a 
arliamentary under-secretary of state. At present, 
esides the president, who has usually a seat in the 
cabinet, the parliamentary secretary, and a permanent 
secretary, there are six assistant secretaries, each in 
charge of a department. 


1. The Commercial Department is the real remains of the 
original Board of Trade, as it combines the charge of the 
trade statistics with the general consultative duties with 
whieh King Charles II.’s board was originally entrusted. 
The statistical work includes compiling the abstracts relat- 
ing to the United Kingdom, thecolonies, and foreign coun- 
tries, the supervision of the trade accounts, and the prepa- 
ration of shipping, railway, emigration, and fishery statis- 
tics. A record of the prices of corn has been obtained from 
actual sales in the chief market towns for about a hundred 
years, the original object being the sliding scale of corn 
duties, but these are now continued to govern the tithe 
payments, and form an unbroken series of prices based on 
actual transactions, and not mere market quotations. 
Foreign and colonial customs tariffs and regulations are 
also matters on which information is published, and labor 
statistics are for the future to have special attention. In 
1872 one of the most important functions of the com- 
mercial department, viz., the negotiation of commercial 
treaties, was transferred to the Foreign Office, but the 
Board of Trade is still consulted on these matters by the 
Foreign Office, as well as by the Colonial Office on colonial 
commercial matters, and by the other public departments. 
The Bankruptey Act of 1883 added a new branch of work, 
but for this there is now a separate establishment under an 
inspector-general. The last new work undertaken by the 
department is the publication (begun August, 1886) of a 
Monthly Jowrnal of commercial information, chiefly from 
official sources. 

2. The Railway Department was originally constituted in 
1840, and performs multifarious duties under various Rail- 
way Acts, including the inspection of railways before they 
are open, inquiries into accidents, reports on proposed rail- 
ways, approval of by-laws, appointinent of arbitrators in 
disputes, as well as many duties under private Railway 
Acts. The inspection of tramways, their by-laws and 
“provisional orders,” are all dealt with here, as are 
similar orders relating to gas and water schemes and to 
electric lighting. Patents, designs and trade-marks are 
now dealt with by the Patent Office, which is subordinate 
to the railway department, and copyright, art unions, and 
industrial exhibitions are alsoamong the matters dealt with 
by the department. 

3. The Marine Department was created a separate branch 
of the Board of Trade in 1850, about which time many new 
and important marine questions came under the Board of 
Trade, such, for example, as the survey of passenger steam- 
ers, the compulsory examination of masters and mates, the 
establishment of shipping offices for the engagement and 
discharge of seamen. Further work fell to the marine 
department by the Act of 1853, which gave it the control 
of lighthouse funds, and to a certain extent of pilotage. 
The consolidating Merchant Shipping Act of 1854 and sub- 
sequent legislation so much increased the department that 
in 1866 it was divided into three, viz., the present marine 
department, which deals with ships afd seamen, the har- 
bor department, and the finance department. 
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4. The Harber Department was, as stated above, a branch 
of the marine department until 1866, so far as it is connected 
with the physical adjuncts of navigation, but various other 
matters have since been added, e.g., the charge of the fore- 
shores belonging to the crown, formerly managed by the 
commissioners of woods and forests, and the protection of 
navigable harbors and channels, long under the control of 
the Admiralty. Lighthouse funds, provisional orders for 
oyster and mussel fisheries, the management of Holyhead 
and Ramsgate harbors and of Dover pier, wreck, and quar- 
antine are all among the matters dealt with by this depart- 
ment, which also has charge of the standards department 
for weights and measures. 

5. The Finance Department was, like the harbor depart- 
ment, separated in 1866 from the marine department, The 
accounts of all the branches of the Board of Trade are in 
its charge, including the subordinate offices. It also deals 
with the accounts of harbors, lighthouses, and mercantile 
marine offices, and of the merchant seamen’s fund, and with 
the consul’s accounts for disabled seamen abroad, Savings 
banks and seamen’s money orders are also among the ac- 
counts and payments with which it is charged, and outside 


life insurance companies’ accounts and to take charge of 
the bankruptcy estate accounts. 

6. The Fisheries Department.—By a recent Act the powers 
of the Home Office over salmon and other fisheries have 
been transferred to the Board of Trade, and a small depart- 
ment has consequently been created charged with the care 
of those industries," 


TRADE-MARKS. There seems no reason to doubt 
that the practice of employing a mark to denote the 
goods of a particular trader (not necessarily the manu- 
facturer) grew out of the use of signs, which, first 
affixed to the dealer’s shop, were afterwards repre- 
sented on his tokens, and eventually placed on the 
soods themselves. Trade-marks proper appear to have 
a in use in Hngland in the reign of Elizabeth. 
The first reported case was in 1783, when Lord Mans- 
field decided that the sale by the defendants of a certain 
medicine under the name or mark of the plaintiff was 
afraud. By other decisions it was affirmed that the 
use of another's trade-mark was actionable, even with- 
out the intent to defraud. The law, however, remained 
in an unsatisfactory condition till, by the Merchandise 
Marks Act in 1862, it was made a misdemeanor to forge 
or counterfeit a trade mark, while penalties were in- 
flicted for the sale of articles bearing a forged mark. 

In 1875 the Trade Marks Registration Act estab- 
lished for the first time a registry of trade-marks in 
Britain, greatly facilitating the proof of title. <A 
more precise definition of a trade-mark was also pro- 
vided. In 1883 this Act was repealed by the Patents 
Designs, and Trade Marks Act, in which its princi pal 
provisions were incorporated. All proceedings for the 
registration of trade-marks are now regulated by the 
Patents Act. A trade-mark may be a name printed 
or otherwise delineated in some particular or distinctive 
manner, or a signature, or a device, mark, brand, ete. 
Registration is compulsory, at least in the sense that 
the owner cannot prevent infringement or sue for dam- 
ages for infringement unless he has registered, though 
it would appear that this disability exists only in the 
case of a mark capable of being registered under the 
Act. There are certain ind/efa which eannot be reg- 
istered because they do not fall within the definition 
of a trade-mark, but which may yet be protected at 
equity. Registration is deemed equivalent, to public 
use of the mark, and, after the expiration of five years, 
is conclusive evidence of right to exclusive use. 
Applications for registration have to be addressed to 
the comptroller of patents; should he refuse to regis- 
ter, there is an appeal to the Board of Trade. If there 
is opposition, the matter goes to the High Court of 
Justice. Registration holds good for fourteen years, 
at the end of which time it has to be renewed. Special 
provision is made in the Act for the retention of cer- 


1[In the United States boards of trade, chambers of commerce, 
and cotton, coal, metal, produce, and other exchanges are vol- 
untary associations to promote the business interests of their 
members, They exist in all the principal cities and towns. 
Most of them publish Reports, Statistics, ete.—AmM, Ep.] 
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tain of the ancient privileges of the Cutlers Company 
of Sheffield. The total number of marks now upon 
the register is nearly 50,000. 


The Customs Consolidation Act, 1876, forbids the impor- 
tation of articles of foreign manufacture bearing any mark 
purporting to be the mark of manufacturers resident in the 
United Kingdom, or stating or implying that such articles 
were manufactured in the United Kingdom, The Merchan- 
dise Marks Act, 1887, consolidated and amended the law of 
offences relating to trade-marks and trade descriptions. It 
repealed the Act of 1862 and replaced it by fuller provisions, 
It is now an offence to forge a trade-mark, to falsely apply 
to goods any trade-mark or any mark so nearly resembling 
a trade-mark as to deceive, to make any die, ete., for the 
purpose of forging or for being used for forging a trade- 
mark, to apply any false trade description to goods, to dis- 
pose of or have in possession any die, ete., for the purpose 
of forging a trade-mark, or to cause any of the above-men- 
tioned things tobe done. There are special sections in the 
Act dealing with its application to watches and watch-cases, 


‘Where a watch-case is of foreign manufacture it must, if 
these marine matters it has to prepare for parliament the - 


stamped at an assay office in the United Kingdom, bear a 
mark differing from the mark placed upou watches manu- 
factured in the United Kingdom. A warranty is applied 
in the sale of goods bearing a trade-mark or trade deserip- 
tion. See WARRANTY. 

In most foreign countries provisions have long existed 
for the registration of trade marks; and they also form one 
of the classes of “industrial property” for the protection 
of which an international convention was formed in 1883, 
This convention now includes sixteen states,—the more 
important being Belgium, France, Great Britain, Italy, 
Netherlands, Norway, Portugal, Spain, Sweden, Switzer- 
land, and the United States. The subjects of all the 
contracting states enjoy in each state the same rights 
and privileges as that state grants to its own subjects 
for the protection of trade-marks. Registration also in 
one of the states confers certain rights of priority in the 
others. 

United States.—The legislation of the different States and 
Territories varies considerably, some providing for the 
registration of trade-marks either with or without protec- 
tion for unregistered trade-marks, while others provide 
only for protection without registration, On March 3, 1881, 


‘Congress passed an Act “to authorize the registration of 


trade-marks and protect the same,’ which provides that 
owners of trade-marks used in commerce with foreign 
nations or with the Indian tribes, provided such owners be 
domiciled in the United States or located in any foreign 
country or tribe which affords similar privileges to citizens 
of the United States, may obtain registration of trade- 
marks under the Act. Registration is not compulsory ; 
failure to register a trade-mark, or to renew registra- 
tion, does not deprive the owner of any remedy he might 
have at law or in equity; and the courts will, gener- 
ally speaking, protect the unregistered equally with the 
registered. 

For fuller information see L. B. Sebastian’s Law of Trade Marks, 
or R. W. Wallace's edition of the Patents, Designs, and Trad 
Marks Act; and in America Rowland Cox's American Trade-Mi 


Cases, Cox's Manual of Trade-Mark Cases, and William Henry 
Brown's Treatise on the Law of Trade Marks. 


TRADE UNIONS are combinations for regulating 
the relations between workmen and masters, workmen 
and workmen, or masters and masters, or for imposing 
restrictive conditions on the conduet of any industry 
or business. By the common law all such combina- 
tions were, with certain rare and unimportant ex 
tions, regarded as illegal. ‘They were considered to 
contrary to publie policy, and were treated as con- 
spiracies in restraint of-trade. Those who were en- 
gaged or concerned in them were liable to be erimi- 
nally prosecuted by indictment or information, and to 


be punished on conviction by fine and impri 
The offence was precisely the same whether 
committed by masters or by workmen. But, al 
the provisions of the common law applied 
mutandis to both of them alike, it was, prac 
speaking, in reference rather to the latter than t 
former that their effects were developed and ase 
tained. While it was held to be perfeetly lawful ft 
workmen, as individuals, to consent or to | 
labor for any remuneration or for any time t 
when two or more of them joined together, a 
to labor only on certain stipulated. 


TRADE UNIONS. 


either to the payment or the duration of their labor, 
they were guilty *pso facto of a misdemeanor. It was 
immaterial whether the end they had in view was to 
determine wages or to limit work; or whether the 
means they adopted for promoting its attainment was 
a simultaneous withdrawal from employment, an | 
endeavor to prevent other workmen from resuming or 
taking employment, or an attempt to control the mas- 
ters in the management of their trade, the engage- 
ment of journeymen or apprentices, or the use of 
machinery or industrial processes ; or whether in seek- 
ing to enforce their demands they relied merely on 
advice and solicitation, or resorted to reproach and 
menace, or proceeded to actual violence. In any event 
their combination in itself constituted a criminal con- 
spiracy, and rendered them amenable to prosecution 
and punishment. From the reign of Edward I. to the 
reign of George IV. the operation of the common law 
was enforced and enlarged by between thirty and forty 
Acts of Parliament, all of which were more or less 
distinetly and explicitly designed to prohibit and pre- 
vent what we have learned to describe and recognize 
as the ‘‘organization of labor.’’ But the rise of the 
manufacturing system towards the end of the last cen- 
tury, and the revolution which accompanied it in the 
industrial arrangements of the country, were attended 
by a vast and unexpected extension of the movement 
which the legislature had for so long and with so much 
assiduity essayed to suppress. Among the multitudes 
of workmen who then began to be employed in single 
factories or in neighboring factories in the same towns, 
trade unions in the form of secret societies speedily 
me numerous and active, and to meet the novel 
requirements of the situation a more summary method 
of procedure than that which had hitherto been avail- 
able was provided by the 40th Geo. IIT. cap. 106. 
_ By this statute, passed in 1800, it was enacted that all 
persons combining with others to advance their wages 
or decrease the quantity of their work, or in any way 
to affect or control those who carried on any manu- 
- facture or trade in the conduct and management thereof, 
might be convicted before one justice of the peace, 
and might be committed to the common jail for any 
time not exceeding three calendar months, or be kept 
_ to hard labor in the house of correction for a term of 
two calendar months. The discontent and disorder 
of which, in conjunction with a state of commercial 
depression and national distress, the introduction of 
steam and improved appliances generally into British 
manufactures was productive in the first quarter of 
the current century led to the nomination of a select 
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examine the various problems, and review and recon- 
sider the evidence which had been submitted to their 
predecessors in the previous year. hey reported 
without delay in favor of the total repeal of the 4th 
Geo. IV. cap. 95, and the restoration of those provi- 
sions of the combination laws, whether statutory or 
customary, which it had been more particularly in- 
tended to abrogate. The consequence was the enact- 
ment of the 6th Geo. IV. cap. 129, of which the pre- 
amble declares that the 4th Geo. IV. cap. 95 had not 
been found effectual, and that combinations such as 
it had legalized were ‘‘injurious to trade and com- 
merce, dangerous to the tranquillity of the country, 
and especially prejudicial to the interests of all who 
were concerned in them.’’ The effect of the 6th Geo. 
IV. cap. 129 was to leave the common law of conspiracy 
in full force against all combinations in restraint of 
trade, except such as it expressly exempted from its 
operation, as it had been before the 4th Geo. IV. cap. 
95 was passed. It comprised, however, within itself 
the whole of the statute law relating to the subject, 
and under it no persons were liable to punishment for 
meeting together for the sole purpose of consulting 
upon and determining the rate of wages or prices 
which they, being present, would require for their 
work or pay to their workmen, or the hours fur which 
they would work or require work in any trade or busi- 
ness, or for entering into any agreement, verbal or 
written, for the purpose of fixing the rate of wages 
or prices which the parties to it should so receive or 
pay. But all persons were subjected to a maximum 
punishment of three months’ imprisonment with hard 
labor who should by violence, threats or intimidation, 
molestation, or obstruction do, or endeavor to do, or 
aid, abet, or assist in doing or endeavoring to do, any 
of a series of things inconsistent with freedom of con- 
tract which the Act enumerated and defined. After- 
wards, in order to remove certain doubts which had 
arisen as to the true import and meaning of the words 
‘molestation’? and ‘‘obstruction,”’ it was provided 
by the 22d Vict. cap. 34 that ‘‘no person, by reason 
merely of his endeavoring peaceably and in a reason- 
able manner, and without threat or intimidation direct 
or indirect, to persuade others to cease or abstain from 
work, in order to obtain the rate of wages or the 
altered hours of labor agreed to by him and others 
should be deemed to have been guilty of ‘ molestation? 
or ‘obstruction.’’’ In spite of the partial recognition 
which trade unions had thus received, they continued 
to be unlawful, although not necessarily criminal, 
associations. In certain cases, they were by statute 


exempted from penal consequences, and their mem- 
bers were empowered to combine for specified pur- 
poses, and to collect funds by voluntary contributions 
for carrying them into effect. But in the estimation 
of the common law the special privileges which had 
been accorded to them under particular circumstances 
did not confer any general character of legality upon 
them, and where their rules were held to be in re- 
straint of trade, as in the prohibition of piece-work 
or the limitation of the number of apprentices, they 
were still regarded as conspiracies. ence they were 
practically excluded from the advantages in regard to 
the security of their property and the settlement of 
their disputes which, under the Friendly Societies Act, 
18th and 19th Vict. cap. 63, had been granted to all 
associations established for any purposes which were 
not illegal. In this condition the law was when what 
became notorious as the ‘‘Sheffield and Manchester 
outrages’? suggested the appointment of the royal 
commission on trade unions, which investigated the 
subject from 1867 to 1869. The outcome was, first, a 
temporary measure for the more effectual protection 

ie the funds of trade unions, passed in 1869, and, 
secondly, the two measures which, as amended and 
amending, are cited together as the ‘‘ Trade Union 
Acts 1871 and 1876’’—the 34th and 35th Vict. cap. 
22 and the 39th and 40th Vict. cap. 31. 


- committee by the House of Commons, to inquire into 
_ the whole question of what were popularly and com- 
_ preheusively designated the ‘‘ combination laws,” inthe 
‘session of 1824. After taking evidence, the commit- 
tee reported to the House that ‘‘ those laws had not 

only not been efficient to prevent combinations either 
_ of masters or workmen, but on the contrary had, in the 
opinion of many of both parties, had a tendency to 
produce mutual irritation and distrust, and to give a 
violent character to the combinations, and to render 
them highly dangerous to the peace of the community.” 
‘They further reported that in their judgment “ mas- 
ters and workmen should be freed from such restric- 
$s as regards the rate of wages and the hours of 
working, and be left at perfect liberty to make 
neh agreements as they mutually think proper.’’ 
therefore recommended that ‘‘the statute laws 
vhich interfered in these particulars between masters 
ul en should be repealed,” and also that ‘* the 
law under which a peaceable meeting of 
or workmen might be prosecuted should be 
Tn pursuance of their report, the 4th Geo. 
95 wasat once drafted, brought in, and passed. 
; the immediate results of the change which it 
as so inconvenient, formidable 


» that in the session of 1825 the House of 
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By these statutes, construed with the Conspiracy and 
Protection of Property Act, 1875, the 38 and 39 Vict. cap. 
86, the law relating to combinations, whether of workmen 
or of masters, assumed the shape in which it exists at the 
present time. In connection with trade disputes no person 
can now be prosecuted for conspiracy to commit an act 
which would not be criminal if committed by him singly, 
and consequently employers and employed alike may law- 
fully do in combination all that they would be entitled to 
do as individuals. The purposes of a trade union are not 
to be deemed illegal merely because they are in restraint 
of trade, and the circumstance that they are in restraint 
of trade is not to render any member of it liable to prose- 
cution, nor is it to avoid or make voidable any agreement 
or trust relating to it. No court, however, can entertain 
legal proceedings with the object of directly enforcing or 
recovering damages for the breach of an agreement between 
the members of a trade union as such, concerning the con- 
ditions on which the members for the time being shall or 
shall not sell their goods, transact their business, employ or 
be employed, or the payment by any person of any sub- 
scription or penalty to a trade union, or for the application 
of the funds of a trade union to provide benefits or to 
furnish contributions to any employer or workmen nota 
member of such trade union in consideration of such em- 
ployer or workman acting in conformity with the rules or 
resolutions of such-trade union, or to discharge any fine 
imposed upon any person by any court of justice or any 
agreement made between one trade union and another, or 
any bond to secure such agreements. But such incapacity 
to sue on such agreements is not to be taken as constituting 
any of them illegal. Every person, however, commits a 
misdemeanor, and on conviction is liable toa maximum 
fine of £20 [$97.20], or toamaximum imprisonment of three 
months with hard labor, who wilfully and maliciously 
breaks a contract of service or hiring, knowing, or having 
reasonable cause to believe, that the probable consequence 
of his so doing, either alone or in combination with others, 
will be to endanger human life or cause serious bodily in- 
jury, or to expose valuable property, whether real or per- 
sonal, to destruction or serious injury ; or who, being em- 
ployed by a municipal authority or by any company or 
contractor on whom is imposed by Act of Parliament, or 
who have otherwise assumed, the duty of supplying any 
place with gas or water, wilfully and maliciously breaks a 
contract of service or hiring, knowing, or having reason- 
able cause to believe, that the probable consequence of his 
so doing, alone or in combination with others, will be to 
deprive the inhabitants of that place, wholly or in part, of 
their supply of gas or water; or who, with a view to compel 
any other person to do or to abstain from doing any act 
which such other person has a right-to abstain from doing 
or to do, wrongfully and without legal authority uses vio- 
lence to or intimidates such other person or his wife or 
children, or injures his property; or who persistently fol- 
lows such person about from place to place; or who hides 
any tools, clothes, or other property owned or used by such 
other person, or deprives him of or hinders him in the use 
thereof; or who watches or besets the house or other place 
where such person resides or works or carries on business 
or happens to be, or the approach to such house or place; or 
who follows such other person with two or more other per- 
sons in a disorderly manner in or through any street or 
road. But attending at or near the house or place where a 
' person resides or works or carries on business in order 

merely to obtain or communicate information is not watch- 
* ing or besetting within the statute. In regard to registra- 
tion, trade unions are placed on a similar footing with 
friendly and provident and industrial societies, and they 
enjoy all the privileges, advantages, and facilities which 
those associations possess and command. On their side, 


however, they have to comply with the same conditions, 


are subject to the same liabilities, and are compelled to 
make the same periodical returns. 

Although there are several large and influential societies 
among the employers of labor which come within the legal 
definition of trade unions, what are commonly as well as 
more accurately meant by trade unions are societies exclu- 
sively composed of the employed,—the suppliers of labor 
whether skilled or unskilled. Of trade unions in this 
sense,—those of which the members are all artisans or 
laborers,—the organization is everywhere pretty much the 
same, although the rules and regulations of various asso- 
ciations differ in detail more or less distinctly and widely 

‘from one another. Their ordinary constitution is that of a 
society divided into districts, and again into smaller local 
bodies. The seat of the governing authority—the general 
or executive council—is usually fixed at some large centre 
of industry or commerce, as London, Manchester, or Bir- 
mingham, and it is often changed at stated intervals by a 
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vote of the society at large. It is the policy of the trade 
unions, by this method of organization, to extend the area 
of their influence, and so to increase their power in dealing 
with the masters or in controlling their own members in 
any emergency. Each of the branches has a separate goy- 
ernment for special purposes. But for general purposes all 
the branches are under the command of the executive 
council or central committee, which is constituted of mem- 
bers or officers who are elected by the whole society. The 
terms on which members are admitted are different in dif- 
ferent associations. But in all of them there are certain 
limits as to age and the number of years during which the 
candidate has been apprenticed to or has worked in the 
trade. The revenue and reserve of all the societies are 
derived from admission fees and weekly or monthly sub- 
scriptions, together with the amount of the fines which are 
imposed for neglect of duty and breaches of the rules and 
regulations. These sources of income are sufficient for 
ordinary purposes; and extraordinary charges, such as are 
entailed by a “strike” or a “lock-out,” are nearly always, 
if not invariably, met by means of “levies” made on the 
members by order of the executive council or central com- 
mittee. The following account of the Amalgamated So- 
ciety of Engineers may be accepted as furnishing a typical 
example of the organization and management of a large 
and flourishing trade union, 

According to the thirty-third annual Report of that 
society, it appears that in 1883 the union consisted of 424 
branches, chiefly in towns in the British Isles, but with a 
fair sprinkling in Canada, the United States, Australia, 
India, and other parts of the globe. The number of mem- 
bers was 50,418. A branch must consist of not fewer than 
seven members or more than three hundred. The consti- 
tution is pre-eminently democratic. Each braneh is itself 
a completely organized body. It selects and elects its own 
officers ; it collects, holds, and spends its owu funds; and it 
manages the whole of the business which affects itself alone. 
The officers of the branch are elected at general meetings 
at which every member must be present under the penalty 
of a fine. Members who refuse to be nominated for office, 
or who refuse to serve if elected, are also subject to fines, 
and officers who neglect their business either by coming 
late to meetings or absenting themselves altogether are 
similarly punished. A meeting of the members of each 
branch is held every fortnight for the transaction of ordi- — 
nary business, such as receiving subscriptions and deciding 
upon propositions for new members. These meetings begin 
at half-past 7 in the evening, and close at half-past 9 or 10 
o’clock, but the hours are altered when it is convenient to — 
alter them. The duties of the secretary are onerous, and — 
his responsibility is great. No one therefore is eligible — 
who has not been in the society two years successively, and 
“no member shall be elected as secretary who keeps a public 
or beer house.” He has charge of the accounts of his branch, 
and conducts its correspondence. He has to see to the pay- 
ment of members who are entitled to travelling relief dona- 
tion, sick, superannuation, or funeral benefit. He has to 
summon meetings, keep minutes, report to the general 
secretary as to the state of trade in the district, the number 
of men out of work, or on the other hand he has to state 
what men are wanted, and he has also “to transact any 
other business that belongs to his office.” The president, — 
vice-president, and assistant secretary of a branch are 
elected quarterly, while the secretary and referee are 
elected annually. Members are exempt if they are fifty 
years of age, or if they reside more than 3 miles from the 
club house; and they are disqualified if they are 10s. 
[($2.43] in arrear with their contributions. There are 
bookkeepers, money stewards, doorkeepers, treasurers, and 
auditors, the nature of whose work is evident from their 
titles.. There are also sick stewards, whose duties are to 
visit the sick twice a week, to report their visits to the 
meetings of the branch, and to carry the invalid his sick 
benefit. None of the officers are honorary. branches: 
numbering fewer than fifty members every officer 
allowed 4d. [8 cts.], and in branches numbering 
upwards 6d. [12 cts.], for his attendance on brane 
nights. The secretary is paid annually and ace 
the size of the branch. The lowest amount is 
Lifepe for a branch of ten members, the highest 


$49.57] for a branch of three hundred. Ts 
paid at a lower rate, which varies from 94. [18 ets.] to 4s. 
$1.13]; while the treasurer is paid 10 per cent. on the 8 
set apart for use. Each branch has also a committee, 
has power to determine anything whereon the 
rules are silent. The books of the branch are 
inspection; they can summon meeti 1 
various other duties. Each member of this 
ceives 6d. [12 cts.] for each meeting he atte ids, 8 
6d. [12 ets.] for each meeting from which he is 
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any district in which there are more branches than one, a 
local district committee must be formed, consisting of seven 
members, each branch as nearly as practicable selecting an 
equal number. Where there are seven branches, each one 
sends a representative. The duties of this committee: are 
to “watch over the interests of the trade, and transact such 
business as affects the district generally.” It must not, 
however, interfere with the business of any particular 
branch of the society. The central authority is vested in 
a general or executive council, consisting of thirty-seven 
members, of whom eleven represent metropolitan branches, 
the others being from the provinces, including Scotland and 
Treland. As the country councillors cannot conveniently 
attend frequent meetings in London, the ordinary manage- 
ment is entrusted to the eleven London members, who are 
ealled the local council, and the council is also further 
broken up into various committees for managing the details 
of the society. This council hears appeals from branches, 
advises, forbids, initiates, and terminates strikes. The 
general secretary receives a salary of £4 [$19.44] a week 
and lives rent free. He also receives 1s. 6d. [36 cts.] each 
time he attends a council meeting, and is paid for any 
special journeys undertaken or extra work done. His 
assistants receive £2, 10s. [$12.15] a week each, and have to 
give the whole of their time to the association. They have 
to compile and issue a monthly report as well as quarterly 
and yearly reports. The last named is quite a formidable 
volume, consisting of nearly 400 pages of large post octavo, 
and those of other societies are similar. The general secre- 
tary’s hours of business are fixed from 9 A.M. to6 P.M. He 
has power to authorize members who are on donation to be 
removed from one branch to another where there is a prob- 
ability of employment, and he has to keep a register of all 
the members of the society, stating when and where ad- 
mitted, age, married or single, and whether a member has 
received-any part of the financial money. In the Amal- 
gamated Society of Engineers the contribution of each 
member is generally 1s. [24 cts.] a week, and if a man be 
in arrears he is suspended from the benefits of the society, 
unless indeed he is out of work or in distressed circum- 
stances. At the end of 1883 the union had a balance in 
hand of £178,128 [$865,702.08], or upwards of £3, 10s. [$17] 
aman. 

In some trade unions—for example, those of the composi- 
tors—there is a special body (“fathers of chapels”) whose 
business it is to see that the rules and regulations of the 
societies they belong to are faithfully observed in the estab- 
Jishments where they are employed. In others again—for 

instance, in the National Agricultural Laborers Union, as 
distinguished from the Federal Union of Agricultural 
Laborers—the system of management is completely cen- 
tralized, the secretary of the executive committee having 
entire control of the funds and business of the whole asso- 
ciation. In all large towns there are trade councils formed 
_of delegates from the different trade unions within their 
area, whose function it is to discuss and supervise the 
_ general interests of the unionists in the several trades of 
which they are representative. Moreover, an annual trade 
unions congress is held in some great centre of industry 
_ and population in one of the three kingdoms, at which dele- 
gates from almost all the trade unions throughout the 
_Tealm are present and take part in debating questions, 
whether social or political, which are of special interest to 
the working classes. At these assemblies, which have now 
held for twenty consecutive years, a parliamentary 
committee, which remains in existence for the ensuing 
twelvemonth, is chosen, to whom the whole body of trade 
unionists looks for counsel and assistance with respect to 
zislation intended or desired on their behalf. To the 
tion of the trade unions congress and their parliamentary 
mmittee much of the legislation which has been recently 
ected on questions affecting the welfare of the order of 
> community to which they belong is to be attributed,— 


\" 


and Mines Acts. 
m Trant.) 
objects of trade unions are twofold,—first, those of 
endly or benefit society, and secondly, those of a trade 
yor guild. In the former capacity they afford relief 
sir members when they are out of work from any 
, ineluding sickness or accident; they occasionally 
le them with superannuation allowances, and they 
tt always make burial allowances on account of de- 
members and their wives. In the latter capacity it 
necial business to promote what they conceive to 


(See Trade Unions, ete., by 


erests of the trade with which they are connected 
the workmen, so far as combination will fulfil 
ose, on a footing approaching to equality with the 
by whom they are employed in the disposal of 
. Of course this is the great object for which 


bly the Employers’ Liability Act and the amended | 
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the unions really exist. But, as the commissioners on 
trade unions have pointed out, it is found desirable to con- 
join the objects of a friendly or benefit society with it, 
because by that means additional members and funds are 
obtained, and the authority which the union as a trade 
society has over its members is thus augmented. The lead- 
ing aims of all trade unionism are to increase wages and to 
diminish the labor by which it is needful to earn them, and 
further to secure a more equal distribution of work among 
the workmen in any given trade than would be the case 
under a régime of unrestricted competition. Hence their 
rules prescribe a minimum amount of wages to be accepted 
and a maximum amount of work to be done by their mem- 
bers, and prohibit piece work or working overtime. The 
methods by which the unionists endeavor to accomplish 
their end, which -is in a sense the monopoly of the labor 
market, are either direct or indirect. The direct method 
is a “strike,” or simultaneous cessation of labor on the part 
of the workmen. It is the ultimate sanction as between 
the employed and their employers of the demands made by 
the union. But, where the unionists are strong, the mere 
threat of a strike is often sufficient to fulfil the intended 
purpose, and arbitration is still more frequently found 
effectual for bringing about a settlement or compromise. 
The indirect methods to which the trade unionists resort 
for reaching their aims are by limiting the number of work- 
men to be employed in any trade and by repressing or dis- 
countenancing competition among those who are actually 
employed in it. Most of them forbid the admission of 
more than a stipulated proportion of apprentices, and some 
of them prohibit the engagement of women to do work 
which can be done by men. Nearly all of them resist the 
common employment of unionists and non-unionists, and 
do their best to exclude non-unionists from employment 
altogether. But the amount expended by trade unions in 
the conduct of trade disputes is very much less than is 
generally imagined. Mr. George Howell, for instance, 
showed conclusively in the Contemporary Review that such — 
was the case three or four years ago, and Mr. Murchie, the 

chairman of the parliamentary committee, stated at the 

trade unions congress at Stockport in the autumn of 1885 

that Mr. Howell’s contentions had been signally confirmed 

by more recent experience. Taking the seven largest trade 

unions, those whose statistics had been relied on by Mr. 

Howell—namely, the Amalgamated Engineers, the Iron- 

founders, the Boiler Makers and Iron Shipbuilders, the 

Steam-Engine Makers, Ironmoulders of Scotland, Amalga- 

mated Tailors, and Amalgamated Carpenters and Joiners— 

he affirmed that, while in the nine years preceding 1884 

their receipts were £2,818,548 [$13,698,143.28], their expen- 

diture was £2,963,186 [$14,401,083.96], of which amount 

£1,207,180 [$5,866,894.80] was spent in unemployed benefit, 

£592,273 [$2,878,446.78] in sick benefit, £975,052 [$4,738,- 

752.72] in compensation for loss of tools, superannuations, - 
accidents, funerals, minor grants and benefits, and expense 

of management, only £188,680 [$916,984.80] had been spent 

in connection with “ trade movements,” or about 64 per cent. 

of the whole sum expended. 

There are no really trustworthy means of arriving at_ 
anything approaching to an accurate estimate of the actual 
numerical strength of the trade unions in the United King- 
dom. According to the last Report of the registrar general 
of friendly societies, there were in the year 1883 registered 
in his office 195 trade unions with 253,088 members and 
£431,495 [$2,097,065.70] funds, of which 12 returned over 
£10,000 [$48,600] funds, 9 over 10,000 members, aud six over 
£10,000 [$48,600] income. But this of course conveys a very 
inadequate notion of the dimensions to which trade union- 
ism has attained, since many of the largest and most influ- 
ential societies are still unregistered. 

The following table shows the number of delegates and 
the aggregate membership of the societies represented by 
them at the trade unions congresses in the years from 1880 
to 1886, both inclusive: 


Total | Number 
Number | repre- 


of Persons|sented by directly 


Number of dele- 
Number of bodies 
represented. 
Trade Councils 
represented. 
Trade Unions 
represented di- 
rectly. 


474,213 


repre- Trade (approxi- 
r Councils. mate). 


5384 


We shall not be far wrong, perhaps, if we set down the 
nuwber of trade unionists in all the three kingdoms at 
about 800,000. (F. DR.) 


TRAGEDY. See Drama. 

TRAJAN (c. 53-117 a.p.). Marcus ULprus 
TRAIANUS, the fourteenth Roman emperor, was a 
native of Italica, in Spain. The family to which he 
belonged was probably Italian and not Iberian by 
blood. His father began life as a common legionary 
soldier, and fought his way up to the consulship and 
the governorship of Asia. He was one of the hardest 
fighters in Judaea under Vespasian and Titus; he 
served too against the Parthians, and won the highest 
nnilitary distinction open to a subject, the grant of the 
triumphalinsignia. Thus he acquired a prominent place 
among the brand new patricians created by the Flay- 
jans as substitutes fur the nobles of old descent who 
had succumbed to the cruelty and rapacity of the em- 
perors from Tiberius to Nero. The younger Trajan 
was rigorously trained by his father, and deeply im- 
bued with the same principles and tastes. He wasa 
soldier born and bred. No better representative of 
the true old hardy Roman type, little softened either 
by luxury or education, had come to the head of 
affairs since the days of Marius. The date of his 
birth was probably 53 A.D. His training was almost 
exclusively military, but his experience as an officer 
gave him an acquaintance with almost every important 
province of the empire, which was of priceless value 
to him when he came to the throne. For ten years 
he held a commission as military tribune, which took 
him to many lands far asunder ; then he filled impor- 
tant posts in Syria and Spain. How much actual 
warfare Trajan saw in those days we can hardly tell; 
he certainly went through some severe service under 
his father’s command against the Parthians. By the 
year 89 he had achieved a considerable reputation. 
At that time L. Antonius Saturninus headed a rebel- 
lion in Germany, which threatened seriously to bring 
Domitian’s rule to an end. Trajan was ordered in 
hot haste from Further Spain to the Rhine. Although 
he carried his troops over that long and arduous march 
with almost unexampled cin ee only arrived after 
the insurrection had been put down. But his prompti- 
tude raised him higher in the favor of Domitian, and 
he was advanced to the consulship in 91. Of the 
next five years of his life we know nothing positively. 
It is not unlikely that they were spent at Rome or in 
Italy in the fulfilment of some official duties. When 
the revolution of 96 came, and Nerva replaced the 
murdered Domitian, Trajan had conferred upon him 
one of the most important posts in the empire, that 
of consular legate of Upper Germany. An officer 
whose nature, as the event showed, was interpene- 
trated with the spirit of legality was a fitting servant 
of a revolution whose aim it was to substitute legality 
for personal caprice as the dominant principle of affairs. 
The short reign of Nerva really did start the empire 
on a new career, which lasted more than three quar- 
ters of a century. But it also demonstrated how 
impossible it was for any one to govern at all who 

no claim, either personal or inherited, to the 
respect of the legions. Nerva saw that if he could 
not find an Augustus to control the army, the army 
would find another Domitian to trample the senate 
under foot. In his difficulties he took counsel with 

. Licinius Sura, a lifelong friend of Trajan, and in 
October, 97, he ascended the Capitol, and with all due 
solemnity proclaimed that he adopted Trajan as his 
son. The senate confirmed the choice, and acknowl- 
edged the emperor's adopted son as his suecessor. In 
a letter which Nerva sent at once to Trajan he quoted 
most significantly a line from the beginning of the 
Tliad, where Chryses, insulted by Achilles, prays to 
Apollo: ‘‘ May thy shafts afford me vengeance on the 
Greeks for my tears.’’ After a little hesitation Tra- 
jan accepted the position, which was marked by the 
tiles of imperator, Caesar, and Germanicus, and by 
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the tribunician authority. He immediately proceeded 
to Lower Germany, to assure himself of the fidelity of 
the troops in that province, and while at Cologne he 
received news of Nerva’s death (January, 98). The 
authority of the new emperor was recognized at once 
all the empire over. The novel fact that a master of 
the Romans should have been born on Spanish soil 
seems to have passed with little remark, and this very 
absence of notice is significant. Trajan’s first care as 
emperor was to write to the senate an assurance like 
that which had been given by Nerva, that he would 
neither kill nor degrade any senator. He ordered the 
establishment of a temple and cult in honor of his 
adoptive father, but he did not present himself at 
Rome for nearly two years after his accession. Possi- 
bly he had taken measures before Nerva’s death to 
secure the revenge which Nerva craved, but probably 
did not live to see. In his dealings with the mutinous 
preetorians the strength of the new emperor’s hand 
was shown at once. He ordered a portion of the 
force to Germany. They did not venture to disobey, 
and were distributed among the legions there. Those 
who remained at Rome were easily overawed and re- 
formed. It is still more surprising that the soldiers 
should have quietly submitted to a reduction in the 
amount of the donative or gift which it was customary 
for them to receive from a new emperor, though the 
civil population of the capital were paid their largess 
(congiar‘um) in full. By politie management Trajan 
was able to represent the dimingitea as a sort of dis- 
count for immediate payment, while the civilians had 
to wait a considerable time before their full due was 
handed to them. 

The secret of Trajan’s power lay in his close per- 
sonal relations with the officers and men of the army 
and in the soldierly qualities which commanded their 
esteem. He possessed courage, justice, and frankness 
toa high degree. Having a good title to military dis- 
tinction himself, he could afford, as the unwarlike 
emperors could not, to be generous to his officers. The 
common soldiers, on the BA hand, were fascinated by 
his personal prowess and his somewhat ostentatious 
camaraderie. His features were firm and clearly cut; 
his figure was tall and soldierly, and exhibited the 
sinewy hard health of a veteran campaigner. His 
hair was already gray before he came to the throne, 
though he was not more than forty-four years old. 
The stoutness of the emperor’s arm had been proved 
in the face of his men in many a hard fight. When 
on service he used the mean fare of the common pri- 
vate, dining on salt pork, cheese, and sour wine. 
Nothing pleased him better than to take part with the 
centurion or the soldier in fencing or other military 
exercise, and he would applaud any shrewd blow 
which fell upon his own helmet. He loved to display 
his acquaintance with the career of distinguished 
veterans, and to talk with them of their battles and 
their wounds. Probably he lost nothing of his popu- 
larity with the army by occasional free indulgence in 
sensual pleasures, with which, as Bacon remarks, the 
soldier is apt to pay himself for the perils he en- 
counters. Yet every man felt and knew that no de- 
tail of military duty, however minute, esca the 
emperor’s eye, and that any relaxation of discipline 
would be rigidly punished, yet with unwavering jus- 
tice. Trajan emphasized at once his personal control 
and the constitutionality of his sway by bearing on his 
campaigns the actual title of ‘ proconsul,’’ which no 
other emperor had done. All things considered, it is 
not surprising that he was able, without serious - 
sition from the army, to remodel the whole military 


. 


institutions of the empire, and to bring them into a 


shape from which there was comparatively little 
parture so long as the army lasted. In diseipli 
matters no emperor since Augustus had been : 
keep so strong a control over the Ss. 
nee praises Trajan as the lawgiver and th 
of discipline, and Vegetius classes August 
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and Hadrian together as restorers of the morale of the 
army. The confidence which existed between ‘l'rajan 
and his army finds expression in some of the coins of 
his reign. 

For nearly two years after his election Trajan did 
not appear in Rome. He had decided already what 
the great task of his reign should be—the establish- 
ment of security upon the dangerous northeastern 
frontier. Before visiting the capital he determined to 
put affairs in train for the attainment of this great 
object. He made a thorough inspection of the 
eM lines of defence between the Danube and the 

hine, and framed and partly carried out a vast 
scheme for strengthening and securing them. The 
policy of opposing uncivilized tribes by the construe- 
tion of the limes, a raised embankment. of earth or 
other material, intersected here and there by fortifica- 
tions, was not his invention, but it owed in great 
measure its development to him. It is probable that 
the northernmost part of the great limes Germanic, 
from the Rhine at Rheinbrohl, nearly midway be- 
tween Coblenz and Bonn, to a point on the Main east 
of Frankfort, where that river suddenly changes its 
course from north to west, was begun by Domitian. 
The extension of this great barrier southwards was 
undertaken by Trajan, though we cannot say how far 
he carried the work, which was not entirely completed 
till long after his time. The Uimes leaves the main at 
Miltenberg, a point at which the north and south 
course of the river is broken by a great angle, and 
then follows a line generally parallel to the stream of 
the Neckar, till it reaches Lorch, a place between 

Stuttgart and Aalen. Here it meets the so-called 
Times Reetice, which trends eastward till it ents the 
Danube at Kelheim, a place some distance short of 
Ratisbon, the ancient Castra Regina. This grand 
work, which would have excited the envy of Augus- 
tns, is traceable in its main extent at the present day. 
We may without hesitation follow the opinion of 
Momsen, who maintains that the 7/mes was not in- 
tended, like Hadrian’s wall between the Tyne and the 
Solway, and like the great wall of China, to oppose 
an absolute barrier against incursions from the out- 
side. It was useful as marking definitely the boundary 
of the Roman sway, and as assuring the Romans that 
no inroad could be made without intelligence being 
had of it beforehand, while the //nies itself and the 
system of roads behind it enabled troops to be di- 
rected rapidly to any threatened point, and the forti- 
fied positions could be held against large numbers till 
reinforcements arrived. Great importance was no 
doubt attached to the perfection of the lines of com- 
munication bearing on the limes. Among a people of 
roadmakers, Trajan was one of the greatest, and we 
have definite evidence from inscriptions that some of 
the military roads in this region were constructed by 
him. ‘The more secure control which the Romans 
now maintained over the territory within the /imes 
tended to its rapid civilization, and the Roman influ- 
ence, if not the Roman arms, soon began to affect 
powerfully the regions beyond. 

After his careful survey of the Rhine end of the 
great defensive barrier, Trajan proceeded to consider 
it and plan it from the Danube. From the age of 
Tiberius onwards the Romans possessed the whole 
southern bank of the river from its source to the 
Euxine. But the precarious tenure of their possession 
had been deeply impressed on them by the disasters 
and humiliations they had undergone in these dis- 
tricts during the reign of Domitian. A prince had 
arisen among the Dacians, Decebalus by name, worthy 
to be placed at the head of all the great barbarian an- 
t ists of Rome. Like Maroboduns, he was able to 
combine the forces of tribes commonly hostile to each 
, and his military ability almost went the length 
f genius. After he had swept the province of Meesia 
are, he was defeated by one of Domitian’s lieuten- 
the position of affairs on the Danubio- 
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Rhenish border was still so*threatening that the em- 
peror was glad to conclude a treaty which conferred 
extraordinary advantages on his foe. Not only did 
the Romans stipulate to pay to Decebalus an annual 
subsidy, which he must have regarded as a tribute, 
but they agreed to supply him with engineers and 
craftsmen skilled in all kinds of construction, but par- 
ticularly in the erection of fortifications and defensive 
works. During the nine or ten years which had 
elapsed since the conclusion of this remarkable treaty, 
the Dacian prince had immensely strengthened the 
approaches to his kingdom frum the Roman side. He 
had also equipped and drilled his formidable army 
after the Roman fashion. It was impossible for a 
soldier like Trajan to endure the conditions laid down 
by Domitian ; but the conquest of Dacia had become 
one of the most formidable tasks that had ever con- 
fronted the empire. Trajan no doubt planned a war 
before he left the Danube for Rome late in 99. 

The arrival of the emperor had been awaited in 
the capital with an impatience which is expressed by 
Pliny and by Martial. All that had happened since 
Trajan’s elevation to the throne had raised high at 
Rome the hope of a prosperous and glorious reign. 
As he entered the city and went on foot to the 
Capitol, the plaudits of the people were unmistakably 
genuine. During his stay in the city he riveted more 
firmly still the affections both of the senate and of the 
people. The reconciliation of the empire with liberty, 
inaugurated, as Tacitus says, by Nerva, seemed now 
to be securely achieved. ‘Trajan was absolutely 
open and simple, and lived with men at Rome as he 
had lived with his soldiers while on service. He 
realized the senate’s ideal of the citizen ruler. The 
assurance that no senator should suffer was renewed 
by oath. All the old republican formalities were most 
punetiliously observed—even those attendant on the 
emperor’s election to the consulate, so far as they did + 
not involve a restoration of the old order of voting at 
the comitia. The veneration for republican tradition 
is curiously attested by the reproduction of many 
republican types. of coin struck i senatorial officers. 


‘Trajan seized every opportunity for emphasizing his 


view that the princeps was merely the greatest of the 
magistrates, and so was not above but under the laws. 
He was determined, he said, to be to his subjects such 
a ruler as he had desired for himself when a subject. 
There is a pretty story to the effect that he handed 
the commander of the preetorians his sword, and said, 
‘‘Use it for me if I do well, but against me if I do 
ill.”’ Martial, who had called Domitian his lord and 
his god, now eried, ‘In him we have no lord, but an 
imperator!’’ Real power and influence were accorded 
to the senate, which had now, by the incorporation of 
members whose origin was provincial, become in a 
manner representative of the whole empire. Trajan 
associated with the senators on equal terms, and 
enjoyed. in their company every kind of recreation. 
All pomp was distasteful to him, and discarded by 
him. There was practically no court, and no intrigues 
of any kind were possible. The approach to his 
house was free, and he loved to pass through the city 
unattended, and to pay unexpected visits to his 
friends. He thirsted for no senator’s blood, and used 
severity against the delatores alone. There was but 
one insignificant conspiracy against him during his 
whole reign. Thoush not literary himself, Trajan 
conciliated the literary men, who at all times had 
close relations with the senate. His intimate, M. 
Licinius, played an excellent Maecenas to his Augustus, 
In his efforts to win the affections of Roman. society, 
Trajan was excellently aided by his wife Plotina, who 
was as simple as her husband, benevolent, pure in 

1 Tt has been conjectured, not improbably, that the Germania 
of Tacitus, written at this period, had for one of its aims the en- 
lightenment of the Romans concerning the formidable character 
of the Germans, so that they might at once bear more readily with 


the emperor's prolonged absence and be prepared for the necessity 
of decisive action on the frontier. 


536 


character, and entirely unambitious. The hold which 
Trajan acquired over the people was no less firm than 
that which he maintained upon the army and the 
senate. His largesses, his distributions of food, his 
publie works, and his spectacles were all on a generous 
scale. The exhibitions in the arena were perhaps at 
their zenith during his tenure of power. Though, for 
some unexplained reason, he abolished the mimes, so 
beloved of the populace, at the outset of his reign, he 
availed himself of the occasion of his first triumph to 
restore them again. The people were delighted by 
the removal of the imperial exedra in the cireus, 
whereby five thousand additional places were provided. 
Taxation was in many directions reduced, and the 
financial exactions of the imperial officers controlled 
by the erection of a special court. Elaborate precau- 
tions were taken to save Italy from famine; it is said 
that corn for seven years’ consumption at the capital 
was retained in the granaries. Special encouragement 
was given to merchants to import articles of food. 
The corporation of bakers was organized, and made 
more effective for the service of the public. The 
internal trade of Italy was powerfully stimulated by 
the careful maintenance and extension of the different. 
lines of road. But the most striking evidence of 
Trajan’s solicitude for his people’s welfare is found in 
his institution of the alimenta, whereby means were 
provided for the rearing of poor and orphan children 
in Italy. The method had been sketched out by 
Nerva, but its great development was due to Trajan, 
The moneys allotted by the emperor were in many 
cases supplemented by private benevolence. As a 
soldier, ere realized the need of men for the main- 
tenance of the empire against the outer barbarians, 
and he preferred that these men should be of Italian 
birth. He was only carrying a step farther the policy 
of Augustus, who by a system of rewards and penal- 
ties had tried to encourage marriage and the nurture 
of children. The actual effect of Trajan’s regulations 
is hard to measure; they were probably more effectual 
for their object than those of Augustus. The founda- 
tions were confiscated by Pertinax, after they had 
existed less than a century. 

During the year 100, when Trajan was consul for 
the third time, Pliny, who had been designated consul 
for a part of it, was appointed to deliver the 
‘* Panegyric’’ which has come down to us, and which 
forms the most important source of our knowledge 
concerning this emperor. Pliny’s eulogy of Trajan 
and his denunciation of Domitian are alike couched in 
extravagant phrases, but the former perhaps rests 
more uniformly on a basis of truth and justice than 
the latter. The tone of the ‘‘ Panegyrie”’ certainly 
lends itself to the supposition of some historians that 
Trajan was inordinately vain. _That the emperor had 
an honest and soldierly satisfaction in his own well- 
doing is clear; but if he had had anything like the 
vanity of a Domitian, the senate, ever eager to outrun a 
ruler’s taste for flattery, would never have kept within 
such moderate bounds. 

Towards the end of 100, or early in 101, Trajan left 
Rome for the Danube. Pretexts for a Dacian war 
were not difficult to find. Although there was no lack 
of hard fighting, victory in this war depended largely 
on the work of the engineer. The great military road 
connecting the posts in Upper Germany with those on 
the Danube, which had been begun by Tiberius, was 
now extended along the right bank of the river as far 
as the modern Orsova. The year 101 was spent 
mainly in road-making and fortification. In the fol- 
lowing campaign, after desperate fighting to the north 
of the Danube in the mountainous region of Tran- 
ay vans, such as Caesar never encountered in all his 

aulish wars, the capital of Decebalus was taken, and 
he was forced toterms. He agreed to raze all fortresses, 
to surrender all weapons, prisoners, and Roman 
deserters, and to become a dependent prince under 
the suzcrainty of Rome. Trajan came back to Italy 
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with Dacian envoys, who in ancient style begged the 
senate to confirm the conditions granted by the com- 
mander in the field. The emperor now enjoyed his 
first Dacian triumph, and assumed the title of Dacieus. 
At the same time he royally entertained the people, 
and no less royally rewarded his brave officers. But 
the Dacian chief could not school his high spirit to 
endure the conditions of the treaty, and Trajan soon 
found it necessary to prepare for another war. A 
massive stone bridge was built across the Danube, 
near the modern Turn Severin, by Apollodorus, the 
cifted architect who afterwards designed the forum of 
Trajan. In 105 began the new struggle, which on the 
side of Decebalus could now only lead to victory or to 
destruction. The Dacians fought their ground inch 
by inch, and their army as a whole may be said to 
have bled to death. The prince put an end to his own 
life. His kingdom became an imperial province ; in it 
many colonies were founded, and peopled by settlers 
drawn from different parts of the empire. The work 
done by Trajan in the Danubian regions left a lasting 
mark upon their history. The emperor returned to 
the capital in 106, laden with captured treasure. His 
triumph outdid in splendor all thaed that went before 
it. Games are said to have been held continuously for 
four months. Ten thousand gladiators contended in 
the arena, and eleven thousand beasts were killed in 
the contests. Congratulatory embassies came from all 
lands, even from India. ‘The grand and enduring 
monument of the Dacian wars is the noble pillar 
pg still stands on the site of Trajan’s forum at 
ome. 

The end of the Dacian wars was followed by seven 
years of peace. During part of that time Pliny was 
imperial Jegate in the provinces of Bithynia and 
Pontus, and in constant communication with Trajan. 
The correspondence is extant, and gives us the means 
of observing the principles and tendencies of the 
emperor as a civil governor. 


The provinces (hitherto senatorial) were in considerable 
disorder, which Pliny was sent to cure. It is clear from 
the emperor’s letters that in regard to nine out of ten of 
the matters which his anxious and deferential legate re- 
ferred to him for his decision he would have been better 
pleased if the legate had decided them for himself. jan’s 
notions of civil government were, like those of the duke 
of Wellington, strongly tinged with military prepossessions, 
He regarded the provincial ruler as a kind of officer in 
command, who ought to be able to discipline his province 
for himself, and only to appeal to the commander-in-chief in 
a difficult case. In advising Pliny about the different free 
communities in the provinces, Trajan showed the same 
regard for traditional rights and privileges which he had 
exhibited in the face of the senate at Rome. At the same 
time, these letters bring home to us his conviction that, 
particularly in financial affairs, it was necessary that local 
self-government should be carried on under the vigilant 
supervision of imperial officers. The control which he 
began in this way to exercise, both in Italy and in the 
provinces, over the “ municipia” and “liberw civitates,” 
by means of agents entitled (then or later) “ correctores 
civitatium liberarum,” was carried continually farther and 
farther by his successors, and at last ended in the complete 
centralization of the government. On this account the 
reign of Trajan constitutes a turning point in civil as in 
military history. In other directions, though we find 
many salutary civil measures, yet there were no ach- 
ing schemes of reform. Many details in the admi ration 
of the law, and particularly of the criminal law, were 
improved, To cure corruption in the senate the lot was 
introduced at elections to magistracies. The finances of 
the state were economically managed, and taxpayers were 
most carefully guarded from oppression. Tr Be te 
lacked money to expend on great works of publie utility; 
as a builder, he may fairly be compared with Augustus. 
His forum and its numerous appendages were constructed 
on a magnificent scale. Many regions of Italy and the 
provinces besides the city itself benefited by the an 
munificenee which the emperor bestowed on 
improvements. His attitude towards religion 
that of Augustus, moderate and conservative. 
letter to Pliny about the Christians is, ace 
ideas, merciful and considerate, It was 
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ever, for a Roman magistrate of the time to rid himself of 
the idea that all forms of religion must do homage to the 
civil power. Hence the conflict which made Trajan appear 
in the eyes of Christians like Tertullian the most infamous 
of monsters. On the whole, Trajan’s civil administration 
was sound, careful, and sensible, rather than brilliant or 
epoch-making, 


In 113 or 114 Trajan left Italy to make war in the 
Kast. The never-ending Parthian problem confronted 
him, and with it were more or less connected a number 
of minor difficulties. Already by 106 the position of 
Rome in the East had been materially improved by 
the peaceful annexation of districts bordering on the 
province of Syria. The district of Damascus, hitherto 
a dependency, and the last. remaining fragment of the 
Jewish kingdom, were incorporated with Syria; Bostra 
and Petra were permanently occupied, and a great 
portion of the Nabathaan kingdom was constituted 
the Roman province of Arabia. Rome thus obtained 
mastery of the most important positions lying on the 
great trade routes from Kast to West. These changes 
could not but affect the relations of the Roman with 
the Parthian empire, and the affairs of Armenia be- 
came in 114 the occasion of a war which has been 
described under Persta, vol. xviii. p. 614. Trajan’s 
campaigns in the Kast ended in complete though 
brilliant failure. In the retreat from Ctesiphon (117) 
the old emperor tasted for almost the first time the 
bitterness of defeat in the field. He attacked the 
desert city of Hatra, westward of the Tigris, whose 
importance is still attested by grand ruins. The want 
of water made it impossible to maintain a large force 
near the city, and the brave Arabs routed the Roman 
cavalry. Trajan, who narrowly escaped being killed, 
was forced to withdraw. A more alarming difficulty 
lay before him. ‘l'aking advantage of the absence of 
the emperor in the far Kast, and possibly by an under- 
standing with the leaders of the rising in Armenia and 
the annexed portions of Parthia, the Jews all over the 
East had taken up arms at the same moment, and ata 

given signal. ‘The massacres they committed were 
ortentous. In Cyprus 240.000 men are said to have 
th put to death, and at Cyrene 220,000. At Alex- 
andria, on the other hand, many Jews were killed. 
The Romans punished massacre by massacre, and the 
complete suppression of the insurrection was long de- 
oy but the Jews made no great stand against. dis- 
ciplined troops. Trajan still thought of returning to 
esopotamia, and of avenging his defeat at Hatra, 
but he was stricken with sickness and compelled to 
take ship for Italy. His illness increasing, he landed 
in Cilicia, and died at Selinus in that country about 
the end of July, 117. Trajan, who had no children, 
had continually delayed to settle the succession to the 
throne, igawtt Pliny in the *‘ Panegyric”’ had point- 
edly drawn his attention to the matter, and it must 
have caused the senate much anxiety. Whether 
Hadrian, the cousin of Trajan, was actually adopted 
by him or not is impossible to determine ; certainly 
Hadrian had not been advanced to any great honors 
by Trajan. Even his military service had not been 
distinguished. Plotina asserted the adoption, and it 
was readily and most fortunately accepted, if not be- 
lieved, as a fact. 

The senate had decreed to Trajan as many triumphs 
as he chose to celebrate. For the first time a dead 
general triumphed. When Trajan was deified, he 
appropriately retained, alone among the emperors, a 
title e had won for himself in the field, that of 
**Parthicus.’’ He was a patient organizer of victory 
rather than a strategic genius. He laboriously per- 
fected the military machine, which when once set in 
motion went on to vietory. Much of the work he did 
was great and enduring, but the last year of his life 
forbade the Romans to attribute to him that /elicitas 
which they regarded as an inborn quality of the highest 
" 8. h succeeding emperor was saluted with 
the wish that he might be ‘‘ better than Trajan and 
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more fortunate than Augustus.’’ Yet the breach made 
in Trajan’s felicitus by the failure in the East was 
no greater than that made in the felicitas of Augustus 
by his retirement from the right bank of the Rhine. 
The question whether Trajan’s Oriental policy was 
wise 1s answered emphatically by Mommsen in the 
affirmative. It was certainly wise if the means existed 
which were necessary to carry it out and sustain it. 
But succeeding history proved that those means did 
not exist. The assertion of Mommsen that the Tigris 
was a more defensible frontier than the desert line 
which separated the Parthian from the Roman empire 
can hardly be accepted. The change would certainly 
have created a demand for more legions, which the 
resources of the Romans were not sufticient to meet 
without danger to their possessions on other frontiers. 


The records of Trajan’s reign are miserably deficient. 
Our best authority is the 68th book of Dio Cassius; then 
comes the “ Panegyric” of Pliny, with his correspondence. 
The facts to be gathered from other ancient writers are 
scattered and scanty. Fortunately the inscriptions of the 
time are abundant and important. Of modern histories 
which comprise the reign of Trajan the best in English is 
that of Merivale; but that in German by H. Schiller 
(Geschichte der rémischen Kaiserzeit, Gotha, 1883) is more on 
a level with recent inquiries. There are special works on 
Trajan by H. Francke (Gistrow, (1837), De la Berge (Paris, 
1877), and Dierauer (in M. Bidinger’s Untersuchungen zur 
rémischen Kaisergeschichte, Leipsic, 1868). A paper by Momm- 
sen in Hermes, iii. pp. 30 sq., entitled “ Zur Lebensgeschichte 
des jiingeren Plinius,” is important for the chronology of 
Trajan’s reign, (J. 8. B.) 


TRALEE, a market-town and seaport, and the chief 
town of Kerry, Ireland, is situated on the Ballymullen 
or Leigh river, about a mile from where it discharges 
itself into Tralee Bay, and on the Great Southern and 
Western Railway, 21 miles northwest of Killarney and 
18 southwest of Listowel. It is a neat, well-built, and 
comparatively prosperous town. The principal public 
buildings are the court-house, the town-hall, the corn 
exchange, the chamber of commerce, the workhouse, 
the infantry barracks, the county hospital, and the 
fever hospital. A ship canal, permitting the passage 
of ships of 200 tons burden, and constructed at an ex- 
pense of £30,000 [$145,800], connects it with Tralee 

ay. Coal, iron, and timber are imported, and there 
is a considerable export of grain. There is a large 
trade in butter. The population of the town in 1871 
was 9506 and in 1881 it was 9396. 


Tralee, anciently Traleigh, the “strand of the Leigh,” 


owes its origin to the foundation of a Dominican monas- 
tery in 1213 by John Fitz-Thomas, of the Geraldine family. 
During the reign of Elizabeth it was in the possession of 
Earl Desmond, on whose forfeiture it came into possession 
of the Dennys. At the time of the rebellion in 1641 the 
English families in the neighborhood asked to be placed 
in the castle under the charge of Sir Edward Denny, but 
during his absence a surrender was made. The town was 
incorporated by a charter in the 10th of James I., and had 
the privilege of sending two members to the Irish par- 
liament. Though disfranchised at the Union, it obtained 
the privilege of returning one member in 1832, but in 1885 
it was merged in the county, 


TRAMWAY. Originally a tramway signified a 
wheel track laid with timbers, and afterwards with 
iron plates, having a flange on the inner edge by which 
wheels of the ordinary sort were kept in the track (see 
RaiLtway). The introduction of the flanged wheel 
and edge rail caused tramways to be superseded by 
railways, but not until many miles of tramroads had 
been laid and successfully worked in various parts of 
the United Kingdom. 
times given toa light railway, by a tramway is now 
generally understood a street railway, constructed so 
as to interfere but little with the ordinary traffic, on 
which vehicles having flanged wheels are propelled by 
animal or mechanical power. Tramways in this sense 
originated in the United States. 

A street railway for passengers was laid in New 
York in 1832, but it was soon removed on account of 


Although the name is some- 


’ 
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the accidents caused by it. In 1852a French engineer, 
Loubat, revived tramways in New York, and they 
were soon afterwards laid in other American cities. A 
short line was also laid in Paris in 1853. The rails 
used were of wrought-iron, 5 inches wide, having a 
groove for the flanged wheels of the cars 1} to 2 
inches wide and | to 14 inches deep (Fig. 1). To lessen 
the inconvenience to ordinary traffic occasioned by 
this rail, the ‘* step-rail ’’ 
(Fig. 2) was introduced, 
consisting of a flat sur- 
face 3 to 5 inches wide, 
which can be used by 
ordinary wheels, and a 
raised tread on the outer 
side | inch higher and 1} 
inch wide, on which the 
flanged wheels of the 
ears run. This form of 
rail is still very general in 
Awerica, and is a good 
one for the tramways, though not for the general pub- 
lic. In 1858-59 George F. Train, an American, en- 
deavored to obtain an Act of Parliament authorizing 
tramways in London; failing in that, he laid tram- 
ways, by consent of the road authority, first in 1860 
at Birkenhead, and soon afterwards in London. The 
rail laid at Birkenhead had a step of ~ inch between 
flat surfaces 3 inches and 14 inches wide. That laid in 
London was narrower, with a step of half an inch, 
but the slippery flat surface and the step of the rail 
caused serious inconvenience and numerous accidents 
to carriages, and the tramways were removed in a few 
months, after one of them had been successfully in- 
dicted as a nuisance. 
plaints of the inconvenience caused to the general 
traffic, the original rails remained until 1864, when, 
after a short length had been laid as an experiment 
with a rail of the grooved section now in general use 
(Fig. 3), the whole of the tramway, several miles in 
length, was relaid with it. The tramway was subse- 
quently indicted as a nuisance, but the trial resulted 
in a verdict in favor of the grooved rail. In 1868 an 
Act of Parliament authorizing the construction of 
about 6} miles of tramways in Liverpool was obtained ; 
and in 1869-71 Acts for 61 miles of tramways in 
London were passed, and were soon followed by other 
Acts for tramways in Glisgow, Dublin, Edinburgh, 
and other provincial towns. 

In 1870 the Tramways Act was passed, enabling the 
Board of Trade to make provisional orders 
authorizing the construction of tramways 
in Great Britain, with the consent of the 
local authorities, and giving considerable powers for 
regulating their construction and working. By the 
Act the gauge, unless otherwise prescribed by special 
Act, is to be such as will admit of the use of carriages 
constructed for use on railways of a gauge of 4 feet 84 
inches. Tramways for which Acts had been previ- 
ously obtained were of 4 feet 8} inches gauge, to eom- 
ply with a standing order intended for railways, and 
not to make them available for railway rolling stock. 
which the narrow groove of an ordinary tramway rail 
will not admit. There is reason to think that a nar- 
rower gauge, such as 3 feet 6 inches, is often sufficient 
and preferable to the 4 feet 8} inches gauge. 

Tramways in towns, authorized by provisional order, 
are to be constructed in the middle of the road, and 
are not to be so laid that for 30 f2et and upwards a less 
space than 9 feet 6 inches shall be left between the 
outside of the foot-path and the rail, if one-third of 
the owners or occupiers of premises abutting upon 
that part of the road object. Vehicles are thus ena- 
bled to stop at the road side without hindrance from 
the tramears. ‘T'o leave 9 feet 6 inches on each side 
of a single line of tramway of 4 feet 8} inches gauge 
a street must be upwards of 24 feet wide. No carriage 
used on a tramway must extend more than 1] inches 
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In Birkenhead, in spite of com- }. 
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| beyond the outer edge of the wheels, and there must 
/be a space of at least 15 inches between the sides of 
the widest carriages or engines to be used, when pass- 
ing one another. A width of not less than 3 feet 2 
|inches between double lines and at passing places is 
| thus necessary, and a double line of tramway, a 9 
| feet 6 inches space on each side, requires a street at least 
32 feet 6 inches wide between the fuotways. In narrow 
roads there is a convenience in having the tramway at 
the side, and it is sometimes provided for in special 
Acts. The space between the rails, and for 18 inches 
beyond them, is repairable as part of the tramway. 
Power is given to local authorities to purchase tram- 
ways at the expiration of twenty-one years, and they 
may be removed under certain circumstances. 

It appears from a parliamentary return that in 1886 
there were 779 miles of street tramways open for 
trafic in Great Britain, on which a capital of 
£11,503,438 [$55,906,708.68] had been expended, the 
net receipts for the year being £563,735 [$2,7389,- 
752.10] and the working expenses 79 per cent. of the 
gross receipts. 


The grooved rail first laid in England was 4} inches wide 
and an inch thick, having a tread or rolling surface for the 
wheel 1% inches wide, and a groove # inch 
| deep, # inch wide at the bottom, and 1} inches paarue- 

wide at the top (Fig. 3). The rail was spiked ‘ 
| through to a longitudinal timber laid on cross sleepers, and 
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secured to them by angle brackets and spikes. This rail 
and method of laying were generally adopted, but it was 
found that the heads of the spikes wore off, and the rails 
required re-spiking, and split and worked loose at the 
joints. A rail known as the box-rail was jntroduced, 
having flanges below on each side, through holes in which 
clips are driven to fasten the rail to the timber. This con- 
stitutes a good fastening, and the flanges give stiffness to 
the rail, but the clips cause gaps between the rail and the 
paving stones, which lead to the formation of ruts along- 
side the rails. The longitudinal timbers, instead of being 
laid on cross sleepers, on which the paving does not bed 
well, are often fixed in cast-iron chairs connected by trans- 
verse tie-bars. A bed of concrete is always laid under the 
longitudinal timbers, and should extend to the whole width 
of the paving. The rails first laid weighed 40 tb per yard, 
but it was soon found desirable to increase the weight to 
60 th per yard. It is, however, impossible to fish the joints 
of rails like the above, and it was found that the working 
of the joints under the passage of the cars loosened the 
ends of the rails, dislocated the paving, and damaged both 
the tramway cars and ordinary vehicles. Tramways proved 
hardly able to withstand heavy street traffic; and to pro- 
vide for steam traction a stronger form of rail and a better 
system of permanent way became necessary. Many forms 
of iron bearings have been devised, the rail being ei 
supported continuously or on chairs at intervals. In the 
best of these the train rail can be replaced when worn i>, 
out disturbing the foundation. In the system d 
Liverpool cast-iron longitudinal sleepers weighing 80. 

90 tb) a yard carry steel rails of a T section (Fig. 4) i 
ing 40 th a yard, both sleepers and rails being held down by 
bolts to jaws anchored in the conerete foundation. The 
rails can be renewed and the sleepers can be taken up with 
very little disturbance of the paving. Steel rails of a flat- 
footed or a bridge section, and of such a depth as to e 

tute both rail and sleeper, are also used. some 

latest and best examples the rail is of a f ; 
(Fig. 5), 6 or 7 inches deep, and 6 or 7 inches y 
hase, weighing 65 to 93 th per yard. The head h 
either planed out or rolled in it, giving the usu: 
the upper surface. The joints are fished in 
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way, and are as strong as the rail itself. Cross ties are | 
sometimes used, but when the rail is slightly bedded in the 
concrete foundation they are dispensed with. The paving 
is set in cement close against the rail, and is bedded di- 
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rectly or in sand on the base of the rail, upon which there 
is a bearing of 14 or 2 inches. Such a tramway will stand 
steam traction and the heaviest street traffic, but the rail, 
which is of an expensive section, requires entire renewal | 
when the head is worn out. Iron or steel continuous bear- 
ings are less elastic, and therefore more jarring and noisy 
than timber sleepers. 

The profile of the upper surface of tram rails has been 
little altered since the first grooved rail was devised for 
Birkenhead in 1863, though slight modifications have been 
made in the form of the groove with the object of lessening 
tractive resistance. For the sake of the ordinary traffic 
the groove should not exceed Linch in width, and a rounded 
section with sides splaying outwards facilitates the forcing 
out of the mud and dirt. A nearly upright side next the 
tread or rolling surface with a splay on the inner side 
throws the mud away from the wheel. The upper corners 
of the rail should be angular, to make as thin a joint as 
possible between the rail and the paving. There has been 
a tendency to diminish the width, and a rail as narrow as 
3 inches has been laid. A deviation from the usual profile 
has been adopted in Liverpool, where the groove is in the 
middle of a rail 3} inches wide. 

A tramway must not only afford a good rolling surface 

capable of bearing the weights running on it, 


Paving. but it must also be able to resist the shocks of 
heavy vehicles crossing the rails in all direc- | 
tions. The space between the rails, and for 18 inches be- | 


yond them, which is repairable with the tramway, is always 
paved, sometimes in provincial towns and in the suburbs 
of London with wood, but generally with stone sets in the | 
best manner on a concrete foundation. The sets alongside | 
the rail should be carefully dressed and fitted to make a. 
thin joint. There is much extra wear, and a tendency to | 
form a rut alongside the rail, arising from ordinary wheels | 
using the tram rail, and unless the surface of the paving is | 
kept to the level of the rail the wheels of carriages are- 
caught by the rail, and damage and accidents are caused. | 
To resist the wear near the rails, chilled cast-iron blocks 
have been used where the traffic is great. On a macadam- 
ized road there is the same tendency to form a rut along | 
the outer edge of the tramway paving, which is to some ex- 
tent prevented by giving a serrated edge to the paving. | 
There is always great difficulty in keeping the road surface | 
to the level of the paving, and it is better to pave the entire 
width of a street in which a tramway is laid. 

Although cars can be drawn round very sharp curves, 
the latter should be as easy as possible. A ra- 
dius of 150 to 200 feet is the least that should 
be used when there is any choice, but necessity 
may compel the use of curves of 50 or even 30 feet radius. | 
On such curves, however, the cars are liable to be strained, | 
and the resistance to traction is greatly increased. 

Asingle line of tramway must have passing places for. 

the cars, consisting of pieces of double line of, 
Passing length sufficient to hold two ears at least, with 
places. connecting curves and the necessary points and 
crossings. Where steam or other mechanical | 
ga is to be used the passing loops should be at least 200 
eet in length. There is inevitable delay and interference 
with the street traffic at passing places, and where cars are | 
to be run at frequent intervals it is better to lay down a. 
double line if the street is wide enough. It is a great ad-_ 
vantage to the ordinary traffic to have the cars moving. 
always in the same direction on the same line of rails. 
For horse traction fixed points of chilled cast-iron or 
are sufficient, as the driver can turn his horses and 
the car on to either line of rails. When mechan- 


Curves. 


aul power is used, drop points or movable points are re- 


In the former the groove leading into the road to be , 
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taken is of the full depth, and the other groove shallow, so 
that the engine and cars naturally take the 
former. On coming outof theshallower groove 
to the deeper there is, however, a drop encoun- 
tered which is damaging to the rolling stock, 
and especially to the engines. Movable points 
require setting by hand, or they are actuated by a spring 
or balance weight. In one form of spring point one groove 
is filled up by a tongue which is pressed down by wheels 
passing out of a loop, but which forms the side of the groove 
for wheels running the opposite direction. A spring point 
of steel, which is forced aside by the flange of the wheel 
passing out, and shuts close again by its own elasticity, is 
also successfully used. A movable point on one side of the 
way is sufficient. Crossings are either built up from rails 
cut to the required angle, or they are cast solid in steel or 
chillediron, Filling pieces of the same material, roughened 
on the surface for foot-hold, are inserted between the rails 
at the angles of points and crossings. Both points and 
crossings wear rapidly, and are troublesome to maintain in 
good condition, and when not so maintained are dangerous 
to ordinary traflic. 

The tramears generally in use in the United Kingdom 
are constructed to carry 22 persons inside and 
24 outside. They are 16 feet long in the body, 
or 24 feet including the platforms at each end, 
and weigh 2 to 2? tons when empty and about 5} tons 
when fully loaded. Smaller cars to carry 20 or 14 persons 
inside, drawn by one horse, are useful to run at short in- 
tervals when the traffic is not great, a frequent service of 
cars being a great element of success. The car wheels are 
usually of steel or chilled iron, with a flange half an inch 
deep, and are fitted with powerful brakes. The axles are 
about 6 feet apart, giving a short wheel-base to enable the 
cars to pass sharp curves, but with the disadvantage of 
overhanging ends. Cars to be drawn by mechanical power, 
especially if outside passengers are to be carried, should 
have a flexible wheel-base, either by means of bogie frames 
or radiating axles. In Hamburg and Copenhagen tramcars 
have wheels without flanges, and a small guiding wheel 
running in the groove, which can be raised to allow the car 
to leave the track. 

The tractive force required on a straight and level tram- 
way is found to vary from +45 to py of the load, 
according to the condition of the rails. On a 
tramway in average condition it is about z$>. 
The resistance is thus at the best nearly double that on a 
railway, and sometimes as much as on a good pavement. 
This is due to the friction of the flange of the wheel in the 
grooved rail, and to the circumstance that the latter is 
always more or less clogged with dirt. The clearance be- 
tween the flange and the groove is necessarily small, as the 
former must have suflicient strength, and the latter must 
be narrow. The least inaccuracy of gauge, therefore, 
causes extra friction, which is greatly increased on curves. 
By removing the flanges from two of the four wheels of a 
tramway car Tresca found that the resistance was reduced 
from zh5 to qig of the load. The resistance due to 
gravity is of course not lessened on a tramway ; and, if 745 
of the load be the tractive force required on the level, twice 
as much, or s4, of the load, will be required on a gradient 
of 1 in 100 and three times as much on a gradient of 1 in 
50. To start a tramear, four or five times as great a pull 
is required as will keep it in motion afterwards, and the 
constant starting after stoppages, especially on inclines, is 
very destructive to horses, Horses employed on tramways 
are worked only a few hours a day, a day’s work being a 
journey of 10 or 12 miles, or much less on steep gradients, 
In London a tramear horse bought at the age of five years 
has to be sold at a low price after about four years’ work. 
On the Edinburgh tramways, in consequence of the steep 
gradients, the horses last a less time, and they have to be 
constantly shifted from steep to easier gradients, ‘The cost 
of traction by horses is generally 6d.-or 7d. per mile for two 
horses, and more when the gradients are steep. 

The application of steam as a motive power on street 
tramways is attended with special difficulties, 
arising from the conditions under which the 
engines have to work, <A tramway engine 
must be able to draw its load up steep gradi- 
ents, demanding perhaps seven or eight times the power 
required on a level, and it must have the necessary adhe- 
sion without being too heavy for the permanent way. It 
must be capable of traversing sharp curves, of going back- 
wards or forwards with safety, and of stopping and start- 
ing quickly. For the safety and convenience of the public 
the Board of Trade require that tramway engines shall 
have brakes to each wheel, to be applied by hand and by 
steam, a governor so arranged as to shut off the steam and 
apply the brakes when the engine exceeds the speed of 10 
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miles an hour or other stated speed, an indicator to show 
the speed, a whistle or bell to be sounded as a warning, and 
a fender to push aside obstructions; the engine must be 
free from noise produced by blast, and from clatter of ma- 
chinery such as to constitute a reasonable ground of com- 
plaint; and the machinery and fire must be concealed from 
view; no smoke or steam must be emitted so as to consti- 
tute any reasonable ground of complaint to passengers or 
the public. 

The first attempt to use steam on a modern tramway was 
with Grantham’s combined engine and car. It was about 
25 feet long, having a vertical boiler in a central compart- 
ment, with the steam cylinders below, driving one pair of 
wheels 2 feet G6 inches indiameter. It carried 20 passengers 
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inside and 24 outside, weighing 6} tons empty and 12 tons 
when fully loaded. In a later car the boiler and machin- 
ery were at one end, and the body of the car was carried on 
a bogie frame. In acombined engine and ear the weight 
of the car and passengers is utilized for adhesion of the 
driving wheels, and this is conveniently effected in Rowan’s 
car, in which there are two four-wheel bogies, the leading 
one carrying the engine and boiler, and half the body of the 
car and passengers. The engine can be detached from the 
ear for repair and another engine can be substituted in a 
few minutes. Economy of rolling stock, and the advantage 
of being able to use cars intended for horses, are in favor 
of independent engines. They are usually in general con- 
struction similar to locomotives, but are enclosed so as to 
resemble in outward appearance a short tramear, The cylin- 
ders are 6 to 9inches in diameter, with a stroke of 10 to 12 
inches, The wheels are coupled, 2 to 3 feet in diameter, and 
the engines weigh 4 to 6 tons with fuel and water. The 
governor toshut off steam and apply the brakes when any 
determined speed is attained is actuated either by the en- 
gine wheels or by an independent wheel to prevent the pos- 
sibility of the brakes being put on when the driving-wheels 
slip. An effectual way of rendering the exhaust steam in- 
visible is to condense it by passing it through water in a 
tank, or through a shower of water let off at each blast, 
but when the water gets hot it must be changed, and in 
streets it is difficult to get rid of the hot water. Several 
methods of superheating by passing the exhaust steam 
through the fire have been adopted, but they are all attended 


TRAMWAY. 


with an increased consumption of fuel which in cold damp 
weather is considerable. It is now preferred to pass the 
steam into tubes exposed to the air on the top of the en- 
gine car, from which the condensed water is returned to 
the feed-tank, to be again pumped into the boiler at a high 
temperature. Any steam remaining uncondensed passes 
into the smoke-box. Compound cylinders haye been ap- 
plied to tramway engines, giving a greater range of power, 
economizing fuel, and rendering the exhaust steam easier 
to deal with. The extra complication of a compound engine 
is, however, a drawback. 

The cost of steam traction with engines of ordinary size is 
generally 3d. to 4d. per mile run by the engine, and more 
on lines with steep gradients. To this must be added for 
depreciation 10 per cent., or, according to some authorities, 
15 per cent. on the original cost of the engines, making al- 
together 4d. to 6d. per mile run on a tramway with average 
gradients. 

Fireless engines were first tried in New Orleans, and have 
been in successful use on tramways in France 
for some years. The motive power is obtained 
from water heated under pressure toa very high 
temperature in stationary boilers and carried ina reservoir, 
where it gives off steam as the pressure and temperature 
are reduced. Two tons of water heated to give a steam- 
pressure of 250 tb to the square inch serves fora run of 8 
or 10 miles, leaving more than 3% of the water and a press- 
ure of 20 to 25 tb above the atmosphere on returning to the 
boiler. Large boiler-power is required to reheat the engine 
reservoirs quickly, and this cannot be afforded for only a 
few engines, but, when worked on a sufficient scale, the 
fireless engines are claimed to be economical, the economy 
resulting from the generation of the steam in largestation- 
ary boilers. 

Compressed air as a emcit power ect. the advantage 
of having neither steam nor the products of com- 
bustion to be got rid of. In Scott Moncrieff’s eet 
engine, which was tried on the Vale of Clyde 
tramways in 1876, air was compressed to 310 tb on the 
square inch, and expanded in the cylinders from a uniform 
working pressure to that of the atmosphere. There is a con- 
derable loss of heat during the expansion of the air which 
is attended witha serious loss of pressure, and in Mékarski’s 
system, which has been in use for the propulsion of tram- 
cars at Nantes for seven years, the loss of pressure is con- 
siderably lessened by heating. the air during expansion. 
The air, at a pressure of 426 th per square inch, is stored in 
cylindrical reservoirs beneath the car, and before use is 
passed through a vessel three-quarters full of water heated 
to 300° F., by which it is heated and mixed with steam. The 
heat of the latter is absorbed by the air during its expan- 
sion, first to a working pressure which can be regulated by 
the driver, and then to atmospheric pressure in the cyl- 
inders. At Nantes the average cost for three years for 
propelling a car holding 34 persons was about 6d. [12 cts.] 
per mile. 

In San Francisco a main charged with air at a pressure of 
about 120 tb per square inch has been laid along the tram 
route, from which reservoirs on the cars are charged by 
means of standpipes and flexible connections at convenient 
points, the operation taking a very short time. The inventor 
claims to utilize 30 per cent. of the power applied to the 
compressor. 

Street tramways worked by means of a wire rope have 
been in successful operation in San Francisco Cable 
since 1873. There are now upwards of 24 miles tramways, 
of double line in San Francisco, and 10 miles in 
Chicago, and the system is being adopted in other Ameri- 
can and colonial cities. It has also been in operation in 
England at Highgate Hill for several years, and is about to 
be adopted in other localities. The motive power is trans- 
mitted from a stationary engine by a rope of steel wire 
running always in one direction up one track and down 
the other, ina tube midway between the rails, on pulleys 
which are arranged so as to suit curves and changes of 
gradient as well as straight and level lines. Over 1 
is a slot # inch wide, in which travels a flat arm of 
connecting the dummy car with the gripper which 
the cable. The flat arm is in three pieces, the two outer 
ones constituting a frame which carries the lower . of. 
the gripper, with grooved rollers at each end of it, over 
which the cable runs when the gripper is not a n i , 
The upper jaw is carried by the middle piece, wh ities: 
within the outer frame, and can be depressed 
or screw, pressing the cable first on the rollers, 
the lower jaw until it is firmly held. The 5; 
cable, which is generally 6 to 8 miles an h 
parted to the car gradually and without jerk. 
ments for passing the pulleys, for changin 
and cars from one line to the other at the en 
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for keeping the cable uniformly taut, and for crossings! 1706; and as a mission station it still retains its im- 


and junctions with other lines 
are of considerable ingenuity. 
When the cars are cast off from 
the cable they must be stopped 
by hand brakes, which on steep 
gradients especially must be of 
great power. 

The system has advantages on 
double lines with few and easy 
eurves when the gradients are 
long and steep, and it can be em- 
ployed on gradients too steep for 
steam traction. On level lines it 
is doubtful if it could compete in 
economy with steam, or even with horse traction, unless 


Fic 7.—Carrying Pulley. 


with a very frequentservice of cars, though then it presents | 


the advantages of being comparatively quiet and free from 
smoke and steam, and of admitting a frequent service of 
cars with little extra cost. On the cable roads of San Fran- 
cisco it has been found that, of the average daily power em- 
ployed, 63 per cent. is expended in moving the cables, etc., 28 
per cent. for the cars, and 4 per cent. for passengers. It is 
considered that it is practicable to utilize in moving cars 
and passengers as much as 50 per cent. of the power, pro- 
vided the cars are fully loaded and run at short intervals. 
Electricity has been applied as a motive power on atram- 
®lectric way about 2 miles long at Blackpool. The cur- 
motors. rent is conveyed by two copper conductors in a 
central channel beneath the roadway, and is 
communicated to the motors in the car by a collector run- 
ning upon the conductors and passing through a narrow slit 
in the channel. 


rails. The cars carry as many as 56 passengers on a level | 
line. Tramways have also been worked by accumulators 


at Antwerp and Brussels, but the weight of them appears to 
be at present prohibitory to this method of applying elec- 
tricity, except for short trips. See TRACTION. 


For fuller information, see D. K. Clark, Tramways, their Con- 
struction and Maintenanwe; F.Sérafon, Les Tramways et les Che- 
mins de Fer sur Routes; ‘Street Tramways,” Proc. Inst. C. E., 
vol. i-vol. Ixvii.; “The Working of Tramways by Steam,” 
Ibid., vol. \xxix.; and F. B. Smith, Cable Tramways. (726) 


TRANCE. See SLEEP; also MAGNETISM (ANIMAL). 

TRANL, a seaport of Italy, on the Adriatic, in the 
“province of Bari, and 26 miles by rail west-northwest 
of that town, still retains its old walls and bastions, 
with the citadel, now used asa prison. Some of the 
streets remain much as they were in the medieval 
period, and many of the houses display more or less 
of Norman decoration. The cathedral, on a raised 
open site near the sea, dating from about the year 
1100, is a basilica with three apses, a large crypt, and 
a lofty tower. The arches of the Romanesque portal 
are beautifully ornamented, in a manner suggestive of 
Arab influence; the bronze doors, executed by Bari- 
sanus of ‘l'rani in 1175, rank among the best of their 
period in southern Italy. The capitals of the pillars 
in the crypt are fine examples of the Romanesque. 
The interior of the cathedral has been barbarously 
modernized. The vicinity of Trani produces an. ex- 
cellent wine (Moscado di Trani), and its figs, oil, 
almonds, and corn are also profitable articles of trade, 
The harbor was once deep and good, but lately has got 
silted up. The population of the town in 1881 was 
25,173 (commune 25,647). 


Trani is the Twrenwm of the itineraries. It first became 

_ a flourishing place under the Normans and during the cru- 

sades, but attained the acme of its prosperity as a seat of 

trade with the East under the Angevine princes. Several 

Synagogues continue to afford an indication of its former 
commercial prosperity. 


TRANQUEBAR, a seaport town in the Tanjore 
district of Madras presidency, India, in 11° 1' 37” N. 
lat. and 79° 55’ K. long. In the 17th century it be- 
longed to the Danes; it was taken by the British with 
other Danish settlements in 1807, but restored in 1814, 
tee finally purchased in 1845 fora sum of £20,000 
[$97,200]. 


Danish times Tranquebar was a busy 
but its prosperity has fluctuated considerably of 
ute years, and is now ata very lowebb. It was the 
ent of Protestant missionaries in India, 


by Ziegenbalg and Plutschau (Lutherans) in 


The return current passes through the | 
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portance. 


TRANSBAIKALIA (Zabaikalskaya Oblast), a 


glen of Eastern Siberia, to the east of iti 
|Lake Baikal, has Irkutsk on the west, xxii. 
| Yakutsk on the north, the province of Plate I. 


Amur on the east, and Mongolia on the south. Its 
area (240,780 square miles) is about as great as that 
of Austria-Hungary, but its population is under half 
a million. With regions of a purely Siberian charac- 
ter on the one hand, and soaladiay on the other the 
outer borders of the Mongolian steppes and the upper 
basin of the Amur, Transbaikalia forms an interme- 
diate link between Siberia, Mongolia, and the northern 
Pacific littoral. The mountains of the Yablonovoi 
Khrebet, which run in a northeasterly direction from 
the sources of the Kerulefi to the bend of the Olekma 
in 56° N. lat., divide the province into two quite dis- 
tinct parts: to the west the upper terrace of the high 


| East Asian plateau continued from the upper Selenga 


and Yenisei (from 4000 to 5000 feet high) towards the 
plateau of the Vitim (3500 to 4000 feet); and to the 
east the lower terrace of the same plateau (about 2800 
feet high), which appears as a continuation of the 
eastern Gobi. The continuity of the high plateau ex- 
tending from the upper Selenga to the upper Vitim 
was foralong time overlooked in consequence of a 
broad and deep valley by which it is intersected. Be- 
ginning at Lake Baikal, it pierces the huge north- 
western border-ridge of the plateau, and runs eastward 
up the Uda, with an imperceptible gradient, like a 
gigantic railway cutting enclosed between two stecp 
slopes, sending another branch south towards Kiaklita. 
After having served, through a succession of geologi- 
cal periods, as an outlet for the water and ice which 
accumulated on the plateau, it is now utilized for the 
two highways which lead from Lake Baikal over the 
plateau (3500 to 4000 feet) to the Amur in the east and 
the Chinese depression in the south. Elsewhere, the 
high and massive border-ridge on the northwestern edge 
of the plateau can be crossed only by difficult footpaths. 
The border-ridge just mentioned, pierced by the wide 
opening of the Selenga, runs from southwest to north- 
east under different names, being known as Khamar- 
daban to the south of Lake Baikal es Khamar-daban 
peak raising its bald summit to a height of 6900 feet 
above the sea), and as the Barguzin Mountains (7000 
to 8000 feet) along the eastern bank of the Barguzin 
river, while farther to the northeast it has been de- 
scribed by the present writer under the names of the 
South Muya and Tchara Mountains (6000 to 7000 
feet). Resting its southeast base on the plateau, it 
descends steeply on the northwest to the lake, or to 
the broad picturesque valleys of the Barguzin, the 
Mnya, and the Tehara. Larch, fir, and cedar forests 
thickly clothe the ridge, whose dome-shaped rounded 
summits (goltsy) rise above the limits of tree vegeta- 
tion, but do not reach the snow-line (here above 10.000 
feet). The high plateau itself has the aspect of an 
undulating table land, intersected by low ranges, which 
rise some 1500 or 2000 feet above its surface, and are 
separated by broad, flat, and marshy valleys, which 
the rivers languidly traverse till they find their way 
across the border-ridges. Those. of the valleys which 
are better drained have fine meadow lands, but asa 
whole the plateau has the appearance, especially in 
the north, of a wet or marshy prairie in the hollows, 
while the hills are thickly clothed with forests (almost 
exclusively of larch and birel)... Numberless lakes and 

onds occur along the river courses. Tungus hunters 

nd a livelihood in the forests and on the meadows, but 
permanent agricultural settlements are impossible, corn 
seldom ripening on account of the early frosts. The 
lower parts of the broad and flat valley of the Djida 
have, however, a few Cossack settlements, and on the 
upper Selenga and Yenisei Mongolian shepherds (Ur- 
yankhes and Darkhates) inhabit the high grassy valleys 
about Lake Kossogol) 5560 feet above the sea). Quite 
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different is the lower terrace of the plateau, occupied 
by the eastern Gobi and the Nertchinsk region of 
Transbaikalia, and separated frum the above by the 
Yablonovoi ridge. This last is the southeastern border 
ridge of the higher terrace. It rises to 8250 feet in 
the Sokhondo peak, but elsewhere its dome-shaped 
summits do not exceed 5000 or 6000 feet. When 
crossing it from the northwest, about Tchita, the 


traveller hardly perceives that he is approaching the | 


great water-parting between the Arctic and the Pacific 
oceans. Numberless lakes, with flat undetined borders, 
feed streams which flow lazily amidst marshes, some of 
them to join the great northward rivers, others to find 
their way to the Amur and the Pacific. Low hills rise 
gently above the edge of the plateau, but an abrupt 
slope descends towards the southeast, where the hill- 
foots of the Yablonovoi are nearly 1500 and 2000 feet 
lower than on the northwest. Climate, flora, and fauna 
suddenly change as soon as the Yablonovoi has been 
crossed ; the steppes of Dauria (continuations of those 
of the Gobi), covered with a bright luxuriant vegeta- 
tion, meet the view of the spectator. 
flora gives way to the much richer Daurian flora, which 


in turn is exchanged for the Pacific littoral flora as | 


soon as the traveller descends from the lower terrace 
of the plateau towards the Manchurian plains aud 
lowlands. 

The lower terrace, occupied in Transbaikalia by the 
Nertchinsk district, has the character of a steppe, but 
is also intersected by a number of ranges, all running 
southwest to northeast, and all being plications of 
Silurian and Devonian rocks, containing silver, lead, 
and copper, and also auriferous sands. Agriculture 
can be easily carried on in the broad prairies, the only 
drawbacks being droughts, and also frosts in the set- 
tlements in the higher close valleys of the Nertchinsk 
or Gazimur Mountains. The lower terrace is in its 
turn fringed by a border-ridge—the Great Khingan 
—which has, with reference to the lower terrace, the 
same characters as the Yablonovoi in relation to the 
upper, and separates Siberia from northern Manchuria. 
This important ridge, as shown elsewhere (vol. xxii. 
pp. 7, 8), does not run from south to north, as repre- 
sented on the old maps, but from southwest to north- 
east; it is pierced by the Amur near Albazin, and 
joins the Okhotsk ridge, which in its turn does not 
juin the Yablonovoi Mountains. The mountains 
drawn west and east on older maps to connect the 
Yablonovoi with the Okhotsk ridge have no actual 
existence. 


The rivers belong to three different systems,—the afflu- 
ents of Lake Baikal, of the Lena, and of the Amur. Of 
the first the Selenga (800 miles long) rises in the Hanghai 
Mountains of northwestern Mongolia, one of its great tribu- 
taries (the Ebin-gol) being an emissary of Lake Kossogol. 
It flows past Selenghinsk and enters Lake Baikal from the 
southeast, forming a wide delta. The Tchikoi, the Khitok 
and the Uda are its chief tributaries in Transbaikalia.! 
The Barguzin and the Upper Angara are two large tribu- 
taries of Lake Baikal from the northeast. Of the tributaries 
of the Lena, the Vitim with its affluents (Karenga, Tsipa, 
Muya, Katar, Katakan) flows on the high plateau through 
uninhabited regions, as also does the Olekma. The tribu- 
taries of the Amur, which is formed by the junction of the 
Shilka and the Arguii, are much more important. The 
Arguii, which at a quite recent epoch received the waters 
of the Dalai-nor, and thus had the Keruleii for its source, 
is no longer in communication with the rapidly drying 
Mongolian lake, and has its sources in the Gail, which flows 
from the Great Khingan. It is not navigable, but receives 
the Gazimur and several other streams which water the 
Nertchinsk mining district. The Shilka is formed by the 
union of the Onon and the Tchita rivers, and is navigable 
from the town of Tchita, thus being an important channel 
of transit to the Amur. 


Lake Baikal, with an area of 12,430 square miles (nearly | 188° 


equal to that of Switzerland), extends in a half crescent 


The Siberian | 


TRANSBAIKALIA. 


feet above the sea.2_ About the middle it is divided into 
two parts, the Great Lake and the Little Lake, by the 
island Olkhon and the peninsula of Svyatoi Nos, which 
closely approach one another. Between the two there is a 


| submerged ridge, which must be considered as a continua- 


| 


from southwest fo northeast; it has a length of over 400. 
miles and a width of from 20 to 53 miles. Its level is 1561 | 


1 Steamers have ascended the lower Selenga and the Uda u 
Verkneudinsk. = gh cheg 


tion of the Barguzin Alps. The wide delta of the Selenga 
narrows the Great Lake in its middle part, and renders it 
more shallow in the east than in the west—the greatest 
depth (4186 feet) having been reached by Dr. Godlevski in 
the southwest. The depth of the Little Lake does not ex- 
ceed 210 feet. According to Tchersky, the trough now oceu- 
pied by the base had its origin in three separate synclinal 
valleys, which date from the Azoic epoch, and were gulfs 
of the ocean during the Silurian or Huronian period. They 
coalesced at a much later epoch. Of other lakes, the 


| Gusinoye and Lake Baunt on the Vitim plateau, and Oron 


at its base, are worthy of notice. 

mon salt or sulphate of natron. 
The high plateau consists of granites, gneisses, and syen- 

ites, covered with Laurentian schists. Silurian and De- 


Many lakes yield com- 


| vonian marine deposits occur only on the lower terrace. 
| Since that time the region has not been under the sea, and 


only freshwater Jurassic deposits and coal-beds are met 
with in the depressions. During the Glacial period most 
of the high terrace of the plateau and its border ridges 
were undoubtedly covered with vast glaciers. Volcanic 
rocks of more recent origin (Mesozoic?) are met with in the 
northwestern border ridge and on its slopes, as well as on 
the Vitim plateau. During the Glacial period the fauna of 
the lowest parts of Transbaikalia was decidedly arctic ; while 
during the Lacustrine or Post-Glacial period it was covered 
with numberless lakes, the shores of which were inhabited 
by Neolithic man. Only few traces of these have remained, 
and they are rapidly drying up. Earthquakes are very 
frequent on the shores of Lake Baikal, especially at the 
mouth of the Selenga, extending as far as Irkutsk, Bar- 
guzin, and Selenghinsk ; in 1862 an extensive area was 
submerged by the lake. Numerous mineral springs, some 
of them of high repute, are spread all over Transbaikalia. 
The chief of them are the hot alkaline springs (130° F.) at 
Turka, at the mouth of the Barguzin, whither hundreds of 
patients resort annually, those of Pogromna on the Uda 
(very similar to the Seltzer springs), those of Motokova 
near Tchita, and those of Darasun in the Nertchinsk dis- 
trict (very rich in carbonic acid and phosphate of iron). 

The flora and fauna of Transbaikalia, owing to their 
intermediate character between a purely Siberian flora and 
fauna and those characteristic of the Mongolian and Man- 
churian regions, have been the subject of many careful 
investigations since the time of Pallas down to those of 
Turczaninoff, Middendorff, Schrenck, Radde, and Polyakoff, 
Their various characters in different parts of this extensive 
territory could not be described without entering too largely 
into details. The reader may consult the works of the 
authors just named (see vol, xxii. p. 17-18). 

The climate is, as a whole, exceedingly dry and extreme. 
The wirter is cold and dry; snow is so trifling that the 


‘| horses of the Buriats find their food throughout the winter 


on the steppes, and in the very middle of the winter wheeled 
vehicles are used all over the west. To the east of the 
Yablonovoi ridge the Nertchinsk district feels the influence 
of the North Pacific monsoon region, and snow falls more 
thickly, especially in the valleys, but the summer continues 
to be hot and dry. On the high plateau, even the sammer 
is cold, owing to the altitude and the humidity arising from 
the marshes, and the soil is frozen to a great depth. In the 
vicinity of Lake Baikal the moderating influence of the 
great water-basin is felt to some extent, and there is a cooler 
summer; in winter exceedingly deep snow covers the goltsys 
and valleys of the mountains around the lake# 

The population (497,760 in 1882) is exceedingly sparse, 
unless the immense uninhabitable spaces of the plateaus be 
left out of account. Even on the lower terrace nearly the 
whole of the region on the left bank of the Shilka is un- 
suited for agriculture, as also are the Gazimur Mo i 
where only a few settlers gain a livelihood in some | 
valleys, struggling against an unhealthy climate an 
influence of goitre. The Russian population there gathers 
around the crown mines of the Nertchinsk district, while 


2 According to the levelling made in 1875-76 from Zverinogo- 

lovsk, in Orenburg, to Lake Baikal. There is uncertainty as 

the absolute altitude, that of Zverinogolovsk, 318 feet, h ; 

to be verified. See Mem. Russ. Geogr. Soc., Phys. Geogr., roshad 
-?, S ca 


3 I, Tehersky, “ Results of the Exploration of Lak 
Mem, Russ. Geogr. Soc., Phys, Georgr., vol. Xv., 
logical map on a scale of 7 miles to an inch; Fr. 
in the yearly Report of the Russian Geographical 
(both Russian). ; 
Lee Hee Bae yon Ost-Sibirien,” by A. W 
, 
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the steppes are occupied by Buriats. A succession of vil- 
lages, Supported partly by agriculture and partly by bunt- 
ing and trade with Mongolia, are settled along the Shilka 


between Tchita and Srvetensk, while farther down the | 


river flows in such a wild mountain region that only a few 


families are settled, at distances some 20 miles apart, to | 


maintain communication. The same is true with regard 
to the lower Arguil. The valleys of the Uda, the lower 
Selenga, and especially the Tchikoi and the Khitok have 
been occupied since the beginning of the century by Ras- 
kolniks, who have received the name of Semeiskiye on ac- 
count of their large (compound) families, and there one 
finds, in a condition of prosperity such as is unknown in 
Russia proper, some of the finest representatives of the 
Russian race. 
occupied by Buriats, while the forests and marshes of the 


The remainder of the steppe of the Uda is | 


plateau are the hunting grounds of the nomad Tunguses. | 
Only the valley of the Djida in the south of the Khamar- | 


daban is settled in its lower parts, 

The Russians of Transbaikalia present a great variety of 
ethnological types. Mainly owing to the difficulties of 
communication, many Great Russian Raskolniks and Lit- 
tle Russian settlers have preserved their ethnographical 


features pure from any admixture ; while there are, on the | 


other hand, villages in the Nertchinsk district, chiefly com- 
posed of the earliest Russian settlers, where a great ad- 
mixture of Tungusian or Mongolian blood is observable, 
On the upper Arguii the Cossacks are in features, character, 
language, and manners largely Mongolian. The Russians 
along the Chinese frontier constitute a separate voisko of the 
Transbaikalian Cossacks. ‘There is great uncertainty as to 
the numbers of the Buriats; they are estimated at about 
150,000. The Tunguses number only a very few thousands. 

Agriculture is carried on to a limited extent by the Buriats 
and in all Russian settlements; but it prospers only in the 
valleys of west Transbaikalia, and partly in the Nertchinsk 
region, while in the steppes of the Arguii and Onon even 
the Russians resort chiefly to cattle-breeding and trade, or 
to hunting. On the whole, corn has to be imported ; sum- 
mer wheat and summer rye, oats, and barley are the chief 
crops in the east, winter rye not being sown in consequence 
of the want of snow. Cattle-rearing is extensively carried 


on, especially by the Buriats, but their herds and flocks, | 


which wander freely over the steppes throughout the winter, 
are often destroyed in great numbers by the snow-storms of 
spring. Hunting is an important occupation, even with 
the Russians, many of whom leave their homes in October 
_ tospend six weeks in the taiga (forest-region). The fisheries 
of Lake Baikal and the lower parts of its affluents are 
important. Enormous quantities of Salmo omul are taken 
every year; and, although the curing is most primitive, the 
annual yield is valued at £20,000 [$97,200]. The Salmo 
penales, S. oxyrhynchus, and S. fluviatilis are also taken 
gely, ; 

The possibilities of discoveries of gold are absorbing all 
the industrial forces of Transbaikalia.. Gold-diggings occur 
chiefly in the basins of the Shilka and the upper Vitim, 
also on the Tchikoi and the Khilok. No less than 25,400 
tb) is extracted annually by private enterprise, and about 
3200 tb by the crown, at the Kara gold-diggings, where 
nearly 1400 convicts are employed. The silver mining 
formerly carried on at several crown works is now on the 
decrease (see NERTCHINSK) ; the quantity extracted in 1884 
was only 241 tbh. Every kind of manufactured ware has to 
be imported from Russia; and even petty trades are almost 
unknown in the villages. 

The trade of the province is chiefly represented by that 


trade in brick-tea, cattle, and hides with Mongolia. The 
export of furs is of considerable value. 
he communications of Transbaikalia are limited to the 
t Amur highway, which fringes the south coast of Lake 
kal and passes through Verkhneudinsk, Tchita, and 
Nertchinsk to Sryetensk, whence steamers ply down to the 
mouth of the Amur; in winter, further communication 
- with the Amur beyond sig hag is maintained on sledges 
onthe ice of the Shilka, but in the autumn and spring a 
orseback journey as far as Kumara is the only possible 
method of reaching the middle Amur. Steamer communi- 
cation is also maintained for six or seven months across 
Lake Baikal, from Posolskoye, at the mouth of the Selenga, 
2 Listvenichnaya, 40 miles from Irkutsk. A highway 
¢ on Verkhneudinsk with Selenghinsk and Kiakhta, 
and communication on the icy ge of the Arguii and the 
—Onon as well as up the Barguzin is easy. The rest of Trans- 
lia can be visited only on horseback. 
Transbaikalia is divided into five districts, the chief 
wns of which (with populations in 1880) are Tehita, 
‘ta ye too ince (12,600 inhabitants’, Barguzin (800), 
shinsk (4070 ,Selenghinsk (1150), and Verkhneudinsk 


ct 


of Kiakhta. The Cossacks on the frontier carry on some | 
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(4150). Kiakhta has 4290 inhabitants, and Sryetensk, be- 
ing ut the head of the navigation, is a rising town. 
(P. A. K.) 
TRANSCASPIAN REGION ( Zakaspiyskaya Ob- 


lust), an extensive territory to the east of 


the Caspian, annexed by Russia within See vol. 
Nas : a 1 ji. Plate 
the last fifteen years, is bounded on the 8. XXVL 


by the highlands of Khorasan and Afghan- 

istan, on the N. by Uralsk (from which it is divided 
by a line drawn from the Mortvyi Kuttuk Bay of the 
Caspian to the south extremity of Lake Aral), on the 
N.K. by Khiva and Bokhara, and on the S.E. (where 
it penetrates towards Herat on the slopes of the 
Paropamisus, and includes the Badhyz plateau) by 
Afghan Turkestan. So defined, it has an area of 
220,000 square miles. 

Although nine-tenths of this territory consists of 
uninhabitable desert, an interest attaches to it on ac- 
count of the great physical changes it has undergone 
during the Post-Glacial period. Since Pallas visited 
its borders, and still more since Humboldt discussed 
its history, it has never ceased to attract the attention 
of geographers. In fact, some of the most interesting 
problems of geography, such as those relating to the 
changes in the course of the Jaxartes and the Oxus, 
the bifurcation and the oscillation of a great river, and 
the supposed periodical disappearance of Lake Aral, 
are connected with the Transcaspian deserts ; and it is 
here that we must look for a clue to the great physical 


‘changes which transformed the Mediterranean of 


Western Asia—the Aral-Caspian and Pontice basin~ 
into a series of separate seas, and desiccated them, 
owerfully influencing the distribution of floras and 
faunas, and compelling the inhabitants of Western 
and Central Asia to enter upon their great migrations. 
But down to a very recént date the dry and barren 
deserts, peopled only by wandering Turcoman bands, 
remained almost a terra tncognita, and only now are 
we beginning to make the very first steps towards their 
really scientific exploration. 

A mountain chain, in length comparable to the Alps, 
separates the deserts of the Transcaspian from the high- 
lands of Khorasan. It runs from northwest to southeast, 
and appears as a continuation of the Caucasus. It begins 
in the Krasnodovsk peninsula of the Caspian, under the 
names of Kuryanin-kara and Great Balkans, whose masses 
of granite and other crystalline rock reach a height of more 
than 5000 feet. Farther to the southeast these are continued 
in the much lower Little Balkans and Kyuren-dagh (2000 
feet), the Kopepet dagh, Kosty-dagh, Asilma, and Zaryn- 
kul,—the name of Kopepet-dagh or Kopet-dagh being often 
now used to designate the whole chain which rises steep 
and wild above the flat deserts from the Caspian to the 
river Murghab,—a stretch of 600 miles. In structure it is 
homologous with the Caucasus chain ; it appears as an outer 
wall of the Khorasan plateau, and is separated from it by 
a broad valley, which, like the Rion and Kura valley of 
Transcaucasia, is watered by two rivers flowing in opposite 
directions,—the Atrek, which flows northwest into the 
Caspian, and the Keshefrud, which flows to the southeast, 
and is a tributary of the Murghab. On the other side of 
this valley the Allah-dagh and the Binalund border-ridges 
(9000 to 11,000 feet) fringe the edge of the Khorasan pla- 
teau. At its southeastern extremity this outer wall loses 
its regularity where it meets with the spurs of the Hindu- 
kush, Descending towards the steppe with steep stony 
slopes, it rises to heights of 6000 and 9000 feet to the east 


of Kizil-arvat, while the passes which lead from the Turco- 


man deserts to the valleys of Khorasan are seldom as low 
as 3500, usually rising to 5000, 6000, and even 8500 feet, and 
in most cases being very difficult. This wall is pierced by 
but one wide opening, that between the Great and Little 
Balkans, through which the sea which once covered the 
steppe maintained connection with the Caspian. 

While the Allah-dagh and Binalund border-ridges are 
chiefly composed of crystalline rocks and metamorphic 
slates covered with Devonian deposits, a series of more re- 
cent formations—Upper and Lower Cretaceous, and Mio- 
cene—are shown in the outer wall of the Kopet-dagh. 
Here again we find that the mountains of Asia which 
stretch towards the northwest continued to be uplifted at a 
geologically recent epoch, Quaternary deposits have an 
extensive development on its slopes, and its hillfoots are 
bordered by a girdle of Ioess. 
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The loess terrace, called “ Atok”’ (“mountain base’’), is 
but narrow, ranging in width from 10 to 20 miles; still its 
chain of settlements have rendered it possible to lay down 
a railway which now connects the Caspian with Sarakhs. 
It is very fertile, but could produce nothing without irri- 
gation, and the streams flowing from the Kopet-dagh are 
few and meagre. The winds which reach the northern 
slope of the mountains have been deprived of all their 
moisture in crossing the Kara-kum—the Black Sands of 
the Turcoman desert; and even such rain as falls on the 
Kopet-dagh (10) inches at Kizil-arvat) too often reaches the 
soil in the shape of showers which do not saturate it, so 
that the average relative humidity is but 56 and the aver- 
age nebulosity only 3.9, as against 62 and 4.1 at even so dry 
a place as Krasnovodsk. Still, at those places where the 
mountain streams are closer to one another, as at Geok-tepe, 
Askabad, Lutfabad, and Kahka, the villages are more popu- 
lous, and the houses are surrounded by gardens, every 
square yard and every tree of which is fed by irriga- 
tion. : 

Beyond this narrow strip of irrigated land begins the 
desert,—the Kara-kum,—which extends from the moun- 
tains of Khorasan to Lake Aral and the Ust-Urt, and from 
the Caspian to the Amu, interrupted only by the oases of 
Merv and Tejeii. It appears, however, that the terrible 
shifting sands blown into barkhans, or elongated hills, some- 
times 50 and 60 feet in height, are grouped chiefly in the 
west, where the country has more recently emerged from 
the sea. Farther to the east the barkhans are more stable, 
their slopes being covered with bushes (for the most part 
leafless) ; the caravans sometimes follow their crests, and 
the shifting sands occupy restricted spaces. 
amidst the sands are occupied by takyrs, or flat surfaces 
covered with clay which is hard as a rule, but becomes 
almost impassable after heavy rains. In these takyrs the 
Turcomans dig ditches, draining into a kind of cistern— 
the kak—where the water of the spring rains keeps for a 
few months. Wells are sunk also along the routes of the 
caravans, and water is found in them at depths of 10 to 50 
or occasionally 100 feet and more. All is not desert in the 
strict sense; in spring there is for the most part a covering 
of grass, which allows of journeys across the desert. There 
are footpaths in several directions, especially from the irri- 
gated and cultivated Atok towards Khiva. 

The vegetation of the Kara-kum cannot be described as 
poor; the typical representative of the sand deserts of Asia, 
the saksaul (Anabasis Ammodendron), has been almost de- 
stroyed within the last hundred years, and never appears 
in forests, but the borders of the spaces covered with salted 
clay are brightened by forests of tamarisk, which are in- 
habited by great numbers of the desert warbler (Atraphor- 
nis aralensis)—a typical inhabitant of the sands,—sparrows, 
and ground-choughs (Podoces); the Houbara macquennii, 


Gray, though not frequent, is characteristic of the region. | 


Hares and foxes, jackals and wolves, marmots, moles, 
hedgehogs, and one species of marten live in the steppe, 
especially in spring. As a whole, the fauna is richer than 
might be supposed, while in the Atok it contains represent- 
atives of all the species known in Turkestan, mixed with 
Persian and Himalayan species.! 

The Uzboi.—A feature distinctive of the Turcoman desert 
is seen in the very numerous shors, or elongated depressions, 
the lower portions of which are occupied mostly with sand 
impregnated with brackish water. They are obviously the 
remains of brackish lakes, and, like the lakes of the Kirg- 
hiz steppes, they often follow one another in close succession, 
thus closely resembling river-beds. As the direction of 
these shors is generally from the higher terraces watered by 
the Amu-Daria towards the lowlands of the Caspian, they 
were usually regarded as old beds of the Amu-Daria, and 
were held to support the idea of its once having flowed 
across the Turcoman desert towards what is now the Caspian 
Sea. A few years ago it seemed almost settled, not only 
that that river (see Oxus) flowed into the Caspian during 
historical times, but that, after having ceased to do so in 
the 7th century, its waters were again diverted to the 
Caspian about 1221. A succession of elongated depressions, 
having a faint resemblance to old river-beds, was traced 
from Urgenj to the gap between the Great and the Little 
Balkans, marked on the maps as the Uzboi, or old bed of 
the Oxus.? The idea of again diverting the Amu into 
the Caspian was thus set afloat, and expeditions were sent 
out for explorations with this view. The result of these 
investigations by Russian engineers, especially Hedroitz, 


1 See N. Zarudnyi, “Les Oiseaux de la Contrée Transcas- 
pienne,” in Rull. Soc, Nat. Mose., 1885, 

2 It is to be observed that on the original Russian map of the 
Transcaspian, drawn immediately after the survey of the Uzboi 
had been completed, the Uzboi has not the continuity which is 
given to it on subsequent maps, 
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Konshin, Mushketoff, Lessar, and Svintsoff,? was, however, 
to show that the Uzboi is no river-bed at all, and that no 
river has ever discharged its waters in that direction. The 
existence of an extensive lacustrine depression, where the 
small Sary-kamysh lakes are now the only remains of a 
wide basin, was proved, and it became evident that this 
depression, having a length of more than 130 miles, a width 
of 70 miles, and a depth of 280 feet below the present level 
of Lake Aral, would have to be filled by the Amu, before its 
waters could advance farther to the southwest. The sill of 


-this basin being only 28 feet below the present level of Lake 


Aral, this latter could not be made to disappear, nor even 
be notably reduced in size by the Amu flowing from Urgenj 
to the southwest. A more careful exploration of the Uzboi 
has shown moreover that, while the deposits in the Sary- 
kamysh depression, and the Aral shells they contain, bear 
unmistakable testimony as to the fact of the basin having 
once been fed by the Amu-Daria, no such traces are found 
along the Uzboi below the Sary-kamysh depression ;* on 
the contrary, shells of mollusks still inhabiting the Caspian 
are found in numbers all along it, and the supposed old bed 
has all the characters of a series of lakes which continued 
to subsist at the hillfoots of the Ust-Urt plateau, while the 
Caspian was slowly receding westwards during the Post- 
Pliocene period. On rare occasions only did the waters of 
the Sary-kamysh, when raised by inundations above the 
sill just mentioned, send their surplus into the Uzboi. It 
appears most probable that in the 16th century the Sary- 
kamysh was confounded with a gulf of the Caspian ;> and 
this gives much plausibility to Konshin’s supposition that 
the changes in the lower course of the Amu (which no geol- 
ogist would venture to ascribe to man, if they were to mean 
the alternative discharge of the Amu into the Caspian and 
Lake Aral) merely meant that by means of appropriate 
dams the Amu was made to flow, in the 13th, 14th, 15th, 
and 16th centuries, alternately into Lake Aral and into the 
Sary-kamysh. \ 

As for the ancient texts with regard to the Jaxartes and 
Oxus, it becomes more and more probable that their inter- 
pretation, if possible at all, is only so when it is admitted 
that, since the epoch to which these relate, the outlines of 
the Caspian Sea and Lake Aral have undergone notable 
changes, commensurate with those which are supposed to 
have occurred in the courses of the Central Asian rivers. 
The desiccation of the Aral-Caspian basin proceeded with 
such rapidity that the shores of the Caspian could not pos- 
sibly maintain forsome twenty centuries the outlines which 
they have at present. When studied in detail, the general 
configuration of the Transcaspian region leaves no doubt 
that both the Jaxartes and the Oxus, with its former tribu- 
taries, the Murghab and the Tejefi, once flowed towards the 
west; but the Caspian of that time was not the sea of our 
days ; its gulfs penetrated the Turcoman steppe, and washed 
the base of the Ust-Urt plateau, as is shown by the deposits 
of its shells described by the Russian engineers. 

Kelif-Uzboi.—There is also no doubt that, instead of flow- 
ing northwestward of Kelif, the Amu once flowed to join 
the Murghab and Tejefi; the succession of depressions 
described by the Russian engineers as the Kelif-Uzboi ® 
supports this hypothesis, which a geographer cannot avoid 
making when studying a map of the Transcaspian region ; 
but the date at which the Oxus followed such a course, and 
the extension which the Caspian basin then had towards the 


8 Their original papers are printed in the Jzvestia of the Russian 
Geogr. Soc., 1883 to 1887, as also in the Journal of the Russian Min- 
istry of Roads and Communications. 


4 According to A. E. Hedroitz and A.M. Konshin the old Tonu- 
Daria bed of the Amu contains shells of mollusks now living in 
the Amu (Cyrena fluminalis, Dreissena pra and Anodonta), 
The Sary-kamysh basin is characterized by deposits containing 
Neritina liturata, Dreissena polymorpha, and Lymnzus, characteristic 
of this basin. Below the Sary-kamysh there are no more dr posits 
containing shells characteristic for the Amu ; Anodonta# are fo 
uite occasionally on the surface, not in beds, in beat gg en 
the Caspian Cardium (Didaena) trigonoides, var, 
piramidatum, Dreissena polymorpha, D. rostriformis, caspic 
Neritina liturata, and Dreissena brardii; the red clays v 
fossils extend for 139 miles to the east of the Caspian 
Russ. Geog. Soc , 1883 and 1886), i 
5 As hy Jenkinson, who mentions a sweet-water gulf 
Caspian within six days’ march from Khwarezm, by wh 
he could mean Soebing but the Sary-kamysh depression. 
© In connection with this southern ‘‘old bed,” it is w 
notice that the Ersari-Turcomans ea]] it Unghyuz or 
old bed”), and there ean be no doubt that when 
Tchertezh of the 16th century (speaking from ante’ 
tion) mentions a river, Ughyuz or Ugus, flowing to the 
the Amu towards the Caspian, it is merely deseribi 
what its very name shows to have beenad 
to have been once occupied by a river. The 
names Ongus and Ugus with the Ogus and Och 
that one is inclined to see in the Ogus or Oc 
mention of a td oid bed. Compare Petru 
Fast Shores of the Caspian,” in of 


Soc., vol. xi., 1880. 
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east, remain unsettled. 
before we can fully reconstruct the geological history of that 


Much, however, has still to be done | 


region since the Pliocene epoch, or show how far the data of | 
Pliny, Strabo, and Ptolemy were descriptions of actual facts. | 


Population —With the exception of some 35,000 Kirghiz 


encamped with their herds on the Ust-Urt plateau (a swell- | 


ing some 600 to 1000 feet in height and nearly 92,000 square 
miles in extent, which, owing to its dryness and cold winter, 
ean be inhabited only by nomad cattle-breeders) and a few 
Persians in the Lutfabad and Shilghyan villages of the 
Atok, the whole of the population of the Transcaspian re- 
gion consists of Turcomans. Untila very recent date their 
chief occupation was cattle-rearing and robbery. Even 
those Turcomans who had settled abodes on the oases of 
the Atok, Tejefi, and Merv were in the habit of encamping 
during spring in the steppes, and there practicing robbery. 
Robber bands were easily formed, and on their powerful 
horses they extended their excursious to distances of 200 
and 300 miles from their abodes. They infested the Astra- 
bad province ; and the villages of the khanates of Afghan 
Turkestan, from Balkh to Meshhed, were periodically de- 
vastated by them. The aspect of the steppe has, however, 
greatly changed since the Russian advance, the fall of the 
Turecoman stronghold of Geok-tepe, and the massacres which 
ensued ; the Persians are already beginning to avenge them- 
selves on the inhabitants of the Atok by disputing with 
them the supplies of water coming from the Kopet-dagh. 

The chief oasis of the Turcoman desert is the Atok, which 
extends along the base of the Kopet-dagh, and is now tra- 
versed by the Transcaspian railway. The Akhal and the 
Arakadj oases, collectively called Atok, now have a popula- 
tion of about 42,000 Tekke-Turcomans, who have recently 
settled there, and live for the most part in miserable clay 
huts or in felt tents (kibitkas). They raise wheat, barley, and 
lucerne; and the Persians have excellent gardens. Some 
cotton is also grown, and the culture of the silk-worm is be- 
ginning to spread. The chief settlements are Askabad, 
Kizil-arvat, and Geok-tepe. 

The oasis of Merv (q.v.) is inhabited by Akhal-tekkes 
(about 160,000), mostly poor. In January, 1887, they sub- 
mitted to Russia. 

The oasis of Tejefi has recently sprung up where the river 
Tejei_(Heri-rud) terminates in the desert. Formerly it was 
only temporarily visited by the Tekkes who came to culti- 
vate the fields in summer. In 1883 it was estimated to have 
7500 inhabitants. 

Southwest Turcomania.—The region between the Heri-rud 
and the Murghab, as they issue from the highlands, de- 

scribed in English maps under the name of Badhyz, and 

by the Russians as Southwest Turcomania, has of late 

attracted a good deal of attention since the Russian occupa- 
tion of Sarakhs on the Tejeii (see AFGHANISTAN and PERSIA) 
and Penjdeh on the Murghab. It has the characters of a 
plateau reaching about 2000 feet above the sea, with hills 500 
and 600 feet high covered with sand, the spaces between 
being filled with loess. The Borkhut Mountains which 
connect the Kopet-dagh with the Sefid-kuh, reach 3000 to 
_ 4000 feet, and are crossed in a gorge by the Heri-rud. 
Thickets of poplar and willow follow the courses of both 
the Murghab and Heri-rud, and the trees reach a consider- 
able size. Pistachio and mulberry trees grow in isolated 
groups on the hills; but there are few places available for 
culture, and the Saryks (some 60,000 in number) congregate 
in only two oases at Yot-otan and Penjdeh. Cattle-breeding 
is their chief occupation, and enables them to live in a cer- 
; tain degree of affluence. Brigandage, formerly a notable 

source of income, is now being suppressed. The Sarakhs 
oasis is now occupied by the Salors, hereditary enemies of 
the Tekkes, who number about 3000 tents at Old Sarakhs, 
and 1700 more on the Murghab, at Tchardjui, at Maimene, 
and close to Herat. 

Great modifications in the life of the steppe have of course 


followed with great rapidity by the construction of a rail- 
way from Mikhailovsk on the Caspian to Kizil-arvat and 
_ Sarakhs, and thence to Merv and northeastward to Tchardjui 
on the Amu, from which point it is now being continued 
_ across Bokhara towards Samarkand. Attempts at growing 
cotton and tea are being made, and land has been rented at 
Mery for cotton plantations. Cotton is to be pressed by 
— at Bokhara and Tchardjui, to be sent to Russia by the 
rauscaspian railway.” 


_ 1 Sneh an intermingling of modern data with older traditions 
s not unknown to geographers. A striking instance ofit is given 
the supposed connection of Lake Aral with the Arctic Ocean 
I historical times; physical changes are proceeding so rap- 
in Asia that we find traces of like survivals of traditions 
n in this age of accurate surve 

sea shows so ros growth of navigation as the 
an Sea during the last fifleen years. In 1884 no less 
—- Von, XXIII.—1193 
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been brought about by the Russian conquest. which was | T 


than | Russian ports of the Casp’ 
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Caspian Littoral—The Caspian littoral is divided into 
two districts, Krasnovodsk and Manghishtak. The for- 
mer has about 15,500 settled inhabitants and 3056 Tureoman 
kibitkas (partly shifted in summer to Persian territory). 
The chief settlements of the district are Krasnovodsk on 
the Krasnovodsk Gulf; Mikhailovsk, the terminus of the 
Transcaspian railway, in regular communication by steamer 
with Baku; and Tchikishlyar, close to the month of the 
Atrek. The Manghishtak district, which includes the Ust- 
Urt plateau, has a population of about 34,500 Kirghiz. Its 
chief settlement is Alexandrovsk, 

The total population of the’ Transcaspian region was esti- 
mated in 1883—that is, before the annexations in South- 
west Turcomania—at from 214,000 to 260,000 inhabitants. 

CP, AK.) 


TRANSCAUCASTA, the name given to that por- 
tion of the Russian empire (in Caucasus, 
Armenia, and Asia Minor) which lies to 
the south of the main Caucasus ridge. It 
comprises the governments of Kutais (in- 
clusive of the province of Batum), Tiflis, Elisabethpol, 
Erivafi, and Kars, with parts of Daghestan and most 
of Baku, and the separate military districts of Tcher- 
nomorsk and Zakataty. Sometimes Transcaucasia is 
identified with Southern Caucasus, and then it is 
intended to include the whole of Daghestan. So de- 
fined, it would have an area of 95,930 square miles, 
and a population of 4,173,380. 

Three regions must be distinguished: (1) the nar- 
row strip of land between the main Caucasus ridge 
and the Black Sea (TcHERNOMORSK district, g.v.); 
(2) the broad valley, watered by the Rion in the west 
and the Kura in the east, which separates the main 
Caucasus ridge from the region next to be mentioned ; 
(3) the highlands, mountains, and plateaus of Lazis- 
tan, Kars, and Armenia. 

The valley referred to, which crosses the isthmus 
from the Black Sea to the Caspian, consists of two 
widely different sections,—the drainage-area of the 


See vol. xxi. 
Plates IT., 
id, 


Rion, which is Mediterranean in its physical character- 


istics, and the valley of the Kara and Araxes, which 
slopes to the Caspian, and in its lower parts becomes 
purely cis-Caspian. The Mesques or Meshik Moun- 
tains (3000-5000 feet), a ridge running southwest to 
northeast, and probably a continuation of the Black 
Sea coast ridge (‘T'chorokh Mountains), separate the 
two. The drainage-area of the Rion, which corre- 
sponds approximately to the government of Kutais, 
includes the former provinces of Imeritia, Mingrelia, 
Guria, and Swanetia on the upper Ingur and Tshenis- 
tshali. With the exception of the valley of the Rion 
(some 25 miles broad), and the sandy and marshy lit- 
toral, it is wholly oceupied by spurs of the main Cau- 
casus ridge, the Meshik, and the Wakhan Mountains; 
the last-named rise to 10,000 and 11,009 feet above the 
sea in their highest summits, and are intersected by 
deep and fertile valleys. The region is characterized 
by a heavy rainfall and a moist maritime climate. 
The vegetation, which is luxuriant, is of a cireum-Med- 
iterranean character: fine forests of deciduous trees 
clothe the mountain slopes, and the highland villages 
nestle amid thickets of azalea, almond, and rhododen 
dron. Maize, the mulberry, the vine, and a great 
variety of fruit trees are cultivated. Mingrelia and 
meritia are the real gardens of Caucasus; but the 
high valleys tributary to the Ingur, inhabited by 
Swanians, are wild and difficult of access; in some of 
them, which are narrow and marshy, fevers and scurvy 
prevail. ‘The Rion is not navigable, and of its tribn- 
taries only the Tshenistshali and the Kvirila are 
worthy of mention. Several lakes (such as the Paleos- 
tom, surrounded by marshes at the mouth of the 
Rion) occur in the coast region. The population con- 
sists of Imeritians, Mingrelians, Gurians, and Swanians, 
all belonging to the Kartvelian branch of Caucasians 
(see vol. x. Pe 389), with a few Ossetians, Jews, Arme- 
nians, and Tartars. Russians are not numerous. 
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The pass of Suram, by which the Transcaucasian railway 
now crosses the Mesques Mountains, leads from the valley 
of the Rion to that of the Kura. Spurs from the Caucasus 
and the Anticaucasus fill up the broad longitudinal depres- 
sion between these, so that above Tiflis the bottom of the 
valley is but a narrow strip. But below that city it sud- 
denly widens, and stretches for nearly 350 miles eastward 
towards the Caspian with a steadily increasing breadth, 
until if becomes nearly 100 miles wide in the steppe of 
Mugafi on the Caspian littoral. The snow-clad peaks of 
the main Caucasus, descending by short steep slopes, fringe 
the valley on the northeast: while a huge wall, much 
lower, and having the characters of a border-ridge of the 
Armenian plateau, bounds the valley on the southwest.! 


The floor of the valley gently slopes from 1200 feet at Tiflis 
to 500 feet in its middle, and to 85 feet below the level of 
the ocean on the Caspian shore; but a plateau ranging 
from 2000 to 3000 feet in height, very fertile along the 
Atazaii, a left-hand tributary of the Kura, stretches along 
the southern hillfoots of the main ridge. In its lower 
course the Kura is joined by the Araxes, a river nearly as 
large as itself, which brings to it the waters of the Arme- 
nian plateau. 

The highest mountains of the Caucasus enclose the upper 
parts of the valley (now the government of Tiflis). An 
unbroken series of peaks, from 10,000 to 12,600 feet in 
height, mostly snow-clad and separated by but slight de- 
pressions, is seen in profile as one looks from some height 
of the Anticaucasus towards the main chain and the broad 
valley of the Kura, Deep short gorges and valleys indent 
the steep slopes which are inhabited by Ossetians, Tushes, 
Pshavs, and Khevsurs in the west, and by the various 
tribes of the Lesghians in the east. Every available patch 
is used in these high and stony valleys for the culture of 
barley, even at heights of 7000 and 8000 feet above the sea; 
but cattle-breeding is the chief resource of the mountain- 
eers, whose little communities are separated from one an- 
other by passes in few cases lower than 10,000 feet. The 
steppes which cover the bottom of the valley are for the 
most part too dry to be cultivated without irrigation. It 
is only nearer the hillfoots in Kahetia, where multitudi- 
nous streams supply the fields and the gardens of the pla- 
teau of the Atazaii, that wheat, millet, and maize are grown, 
and orchards, vineyards, and mulberry-tree plantations are 
possible. Lower down'the valley cattle-rearing becomes 
the chief source of wealth, while in the small towns and 
villages of the former Georgian kingdom (see GEORGIA) 
various petty trades, testifying to a high development of 
artistic taste and technical skill, are widely diffused. Fur- 
ther down the Kura, in the government of Elizabethpol, 
and especially on the right bank of the river, a popula- 
tion of Russian agriculturalists—chiefly Nonconformists—is 
rapidly springing up, so that corn is exported from 
the villages on the Ganja. The slopes of the Anticau- 
casus are covered with beautiful forests, and the vine is 
grown at their base, while in the broad and wide steppes 
the Tartars rear cattle, horses, and sheep. The lower part | 
of the Kura valley, which belongs mainly to the province 
of Baku, assumes the character of a dry steppe where the 
rainfall hardly reaches 13.7 inches at Baku, and is still less 
in the Mugaii steppe (in most striking contrast with the 
moistness of the Lenkorafi region close by). The steep 
slopes of the Great Caucasus are still covered with thriving 
forests; but forests and meadows disappear in the steppe, 
whose scanty vegetation has a Central-Asian character. 
Only tugais, or thickets of poplar, dwarf oak, tamarisk, and 
89 on, follow the actual course of the Kura, whose delta is 
covered with impenetrable growths of rushes. The Mugaii 
steppe, however, does not deserve its ancient evil reputa- 
tion; the serpents with which it was said to abound are 
entirely fabulous, and in the winter it is full of life; herds 
of antelopes roam over it, and its southern irrigated parts | 
promise to become the granary of Caucasus,? although its 
unirrigated parts will probably never recover their former 
richness, the Kura having excavated its bed to a much 
greater depth. The Apsheron peninsula, in which the 
Great Caucasus terminates at Baku, to be continued farther 
southeast by a submarine plateau of the Caspian, is the seat | 
of those remarkable naphtha springs which have recently 
given rise to an important industry and now supply most 
of the Volga steamers with fuel; while the western shores | 
of the wide Kizil-agatch Bay—the Tatysh, or Lenkorafi_ 
district on the slopes of the Armenian platean—on account | 

of their rich vegetation, fertile soil, and moist climate, are | 
one of the miost beautiful possessions of Russia in Asia, 

The population includes only a few Russians (about 16,- 


1 For this valley and the contrasts between the Caucasus and 
Anticancasus, see Radde’s Ornis Caucasica, Cassel, 1884 
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000); the majority are Tartar shepherds, next to whom 
come the Iranian Tates and Talyshes (the latter probably 
aborigines of Baku), who constitute 23.1 per cent. of the 
population ; some 27,000 Armenians, chiefly about Shema- 
kha, and 35,000 Kurins, or Lezghians, on the slope of the 
Great Caucasus, must be added, as also some Jews and 
Arabs. 

A mining industry of some importance has been growing 
up of late in this part of Transcaucasia. The copper works 
of Kedabek in Elizabethpol yield from 10,000 to 15,000 
ewt. of copper annually; nearly 300,000 ewt. of manganese 
are extracted in Kutais, and 30,000 ewt. of sulphur in Dag- 
hestan and Baku; the coal mines of Kutais, the alam ores 
of Elizabethpol and the fire-clay and cement of Tcherno- 
morsk, are but recently opened up. r 


The highlands of Transcaucasia, which extend from 
northwest to southeast for nearly 375 miles, with an 
average width of 160 miles, must in theirturn, be sub- 
divided into two sections—the Armenian plateau, in- 
cluding the provinces of Erivait and Kars and parts of 
Baku, and the Black Sea coast-region, including the 
former province of Batum (now the Batum and Artvin 
districts of Kutais). 

The former of those is an immense plateau separated 
by the valley of the Araxes from the highlands of 
Adherbaijan and of Turkish Armenia, which belon 
to the drainage-areas of the Euphrates or those of 
Lakes Van and Urmia. All over Kars and Erivaii is 
a series of plateaus ranging in altitude from 5000 to 
6500 feet, sometimes quite flat, sometimes broadly 
undulating, covered with rich meadows, and for the 
most part available for agriculture. Dome-shaped 
mountains, isolated, or grouped into relatively low 
ridges, rise from these plateaus to heights which range 
from 8000 to 9500 feet, and occasionally reach 10,000 or 
11,000 above sea-level. Several summits in the east 
exmead that height, and the Alaghéz reaches 13,436 
eet. 


. 

This plateau region is bounded on the south by the valley 
of the Araxes, the river which forms the frontier with 
Turkey, except where it is crossed by Russia in the south 
of Kars and west of Erivai. There the river flows in a 
broad valley 4500 feet above sea-level, and the Kars plateau 
falls towards it by a steep slope, while on the other side a 


| steep, rocky ridge of exceedingly wild aspect rises as the 
/northern border-ridge of the South Armenian (Alashkert) 
| plateau and the water-parting between the Caspain Sea and 


the Indian Ocean. This ridge, which includes the Allah- 
dagh and Késa-dagh (10,720 and 11,260 feet respectively), as 
also the Great and Little Ararats (17,100 and 12,990 feet), 
has no general name, but is described under the names of 
Shah-ioly, or Agri-dagh.* A 

A number of lakes occur on the plateau, especially along 
its northern border-ridge, the chief being that of Goktcha, 
an extensive alpine basin (500 square miles 6310 feet above 
sea-level) surrounded by wild mountains. Most of the de- 
pressions of the plateau bear traces of having been under 
water during the Lacustrine (Post-Glacial) period. Granites 
and other unstratified rocks constitute the nucleus of the 
Armenian and Kars plateaus. These are covered with Azoic 
slates, and partly with Devonian and Carboniferous deposits ; 
Jurassic and Cretaceous are wanting, but the Tertiary 
(Eocene and Miocene) are widely spread both in the valley 
of the Rion and Kura and in the depressions of the plateau. 
Rocks of voleanic origin are widely diffused all over Erivaii : 
the Alexandropol plateau, surrounded by extinct voleanoes, 
is all covered with volcanic products, which overlie the 
Tertiary deposits and in turn are covered with Glaci 
bonlder-clay. - 

The Alaghéz, the Ararats, and the peaks ar | Lake 
Goktcha are huge trachitic masses surrounded by volcanic 
rocks. Iron and copper ores are widely spread ; and 
rock-salt are obtained, the latter at Kulpi and Nakhichevaii. 
Mineral springs are numerous. The region is watered by 
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deep gorges. The upper Kura waters western Kars. 
climate presents all the varieties which might 

in a region of so varied altitudes. While co 
the dry and hot climate of the valley of the 
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3 W. Massalsky, “ Government of 
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July, 73.6°). The difference between summer and winter 
is still more striking at Erivafi (3210 feet), which has in 
January an average of only 5° while that of August reaches 
77.7°. On the Kars plateau the winter isstill more severe. 
Kaghyzman (4620 feet) and Sary-kamysh (7800 feet) have 
the winter temperature of Finland, and the latter place, 
with an annual mean the same as that of Hammerfest (36° 
F.), has frosts of [i. e.—27°] 27° and heats of 99°. The vege- 
tation of the Kars plateau reflects these extremes of climate, 


and, besides the alpine vegetation of the high yuailas (alpine | 


meadows), we find there the Anatolian, Armenian, and 
Pontic floras meeting. The population of Erivaii consists 
of Armenians (54 per cent.), Tartars (40 per cent.), some 
28,000 Kurds, and some 4400 Russians, together with a few 
Greeks and Jews. 
rice are the chief crops, oil-yielding plants, the vine, the 
mulberry, and fruit trees being also cultivated. Higher up 
wheat and barley are grown, while at altitudes above 6000 
and 7000 feet the Tartars and Kurds support themselves by 
rearing cattle. Many petty trades are developed in the 
towns among the Armenians, and the trade of Erivaii with 
Persia and Turkey amounts to about 10,000,000 roubles. 
($7,700,000). 

The population of the province of Kars (167,610 in 1883) 
is very mixed. In a remote antiquity it was inhabited 
by Armenians, whose capital Ani, Mren with its beautiful 
ruins of a grand cathedral, and several other towns now in 
ruins testify to the former wealth and populousness of the 
country. After the fall of the Armenian empire the Turks 
occupied the region ; Kurds from Kurdistan and Diarbekr in- 

. vaded the alpine pasturages of the valley of the Araxes ; later 
on, Kabards, Circassians, Osses, and Karapapakhs found 
refuge there; and finally, after the last war, the Moham- 
medans emigrated to Asia Minor (82,760 in 1878-81), while 
Christian Armenians, Greeks, Russians, Raskolniks, and 

-. some Yezids took their place. The population consists now 
of Turks, Armenians, Turcomans, Greeks, Kurds, Adher- 
baijan Tartars, Gypsies, and Russians. The Kars sanjak, 
which was one of the granaries of Turkey, has lost this 
reputation ; but the crops (chiefly wheat and barley) are 

: now again increasing where the early frosts do not interfere 
with agriculture. Cotton is raised in the Olty region ; and 
in fhe valley of the Araxes gardening and the culture of 
the silkworm are widely ditfused ; while cattle-rearing is 
| the chief source of income in the highlands, especially 
with the Kurds, who move their felt tents on the yailas to 
higher levels as the summer sun burns up the vegetation. 


The western part of the Transcaucasian highlands 
comprises the Batum and Artvin districts, which now 
belong to Kutais. The whole of the region is occupied 
by alpine ridges—the Pontic ridge in the west, and 
those of Arjar and Arsian in the east, whose highest 
peaks rise to 10,000 and 11,000 feet, without, however, 
reaching the limits of perpetual snow. The Tchorokh 
and its tributaries, mountain streams enclosed in deep 
valleys, water the region ; the Tchorokh is navigable 
by small boats for 60 miles. 


The coast region enjoys an excellent climate; the average 
yearly temperature at Batum is 65° F., that of the coldest 
month (February) being 41.5°, and that of July 76.5°. 
During the last four years the thermometer never fell lower 
than 39.5° at Batum. The rainfall is excessive (93.4 inches) 
and days are recorded on which the amount of rain ex- 
ceeded 10 inches. The region has accordingly a very lux- 
uriant and subtropical vegetation, and even higher up the 
hills the villages are literally buried amidst gardens. The 
higher hills have luxuriant meadows. Rice is culti- 
vated in the coast region, and millet, barley, tobacco, and 
a variety of fruit-trees on higher altitudes. The inhabitants 
(about 90,000 in 1884) are chiefly Georgians, approaching 
the Gurians most nearly. The Lazes number about 2000 
and the Kurds abont 1000. A few Khemshilli, or Moham- 
medan Armenians, have found refuge in the gorge of 
Makrial. 

Towns.—The chief towns of Transcaucasia are more im- 
portant than those of northern Caucasus. TIFLIs (¢.».), 
with 104,024 inhabitants in 1883, is the capital of Caucasia. 
Kurats (q.v.) (13,000), to which tradition assigns an age of 
4900 or 5000 years, has grown rapidly of late, owing to its 
situation at the head of the alluvial plain of the Rion and 
the proximity of the Tkvibula coal deposits and the Kvirila 
; ganese mines. Khoni (4000) and Orpiri are mere ad- 
istrative centres of Kutais. Redut-kale (620) has lost 
importance as a seaport, and Poti (3110), at the mouth 
‘the Rion, has not yet become an important port, not- 
ing efforts to improve its roadstead and its railway 
with Tiflis and Baku. The chief Black Sea 
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port of Transcaucasia is BATUM (q.v.), Which has been dili- 
gently fortified of late, and has now a population of 12,000. 
Artvin (5860) and Ardjari are the two other chief towns of 
| the Batum region, The chief towns of the government of 
Tiflis besides its capital are Gori, capital of Georgia (popula- 
tion 4800), Mtzhet (770) at the junction of the Vladikavkaz 
highway with the Transcaucasian railway, Telay (7020), 
Dushety (3600), Zakataty (1080), chief town of a separate 
military district, and Signakh (10,340), which are built in 
the spurs of the main chain; while Akhattsikh (18,270), on 
the upper Kura and on the Kars plateau, is a busy centre 
| for petty trades. The old city of Ahatkataki (3200) on the 
same plateau is now a Russian fort. ELIZABETHPOL, NUKHA 
and SHUSHA (qq.v.), are the principal towns in the province 
of Elizabethpol. Baku (q.v.) the terminus of the Trans- 
| caucasian railway, and in regular steamer communication 
with Mikhailovsk in the Transcaspian region, derives its 
importance from the naphtha wells which surround it, 
SHEMAKHA (q.v.) (28,810), and Saliany (10,170), at the head 
of the delta of the Kura, and notable for its fisheries, are 
the only places of importance in the province of Baku. 
ERIVAN (q.v.) (12,450), capital of the province of Erivai, 
and the chief city of the Armenian plateau, is one of the 
oldest cities of the country, and, owing to its position, would 
be much more important than it is, but for its climate. 
Etchmiadzin, or Vagarshapad (2910), is the real capital (the 
Rome) of Armenia, for its antiquities, monastery, library, 
and printing offices. Nakhitchevai (5390)—the Naxuana 
of Ptolemy—is another centre of Armenia. The most popu- 
lous town of the region, however, is Alexandropol (23,010) 
or GuMRI (q.v.) the chief Russian fortress of Transcaucasia 
—the other towns of Erivan being Ani, or Oni, Novobayazet 
at Lake Goktcha, and Ordubad (3600). The long-disputed 
Kars (q.v.), which has now 7340 inhabitants, is the chief 
town of the new Russian province of the same name, an- 
nexed in 1878. Kaghyzman (3700), on the upper Araxes, 
is but a collection of clay houses surrounded by rich gar- 
dens; Ardahan (1270), on the upper Kura, and Olty (530) 
are the only other towns of Kars worthy of notice as ad- 
ministrative centres. (P. A. K.) 
TRANSIT CIRCLE, or Merrpran Crecie, an in- 
strument for observing the time of a star’s passing the 
meridian, at the same time measuring its angular 
distance from the zenith. The idea of having an instru- 
ment (quadrant) fixed in the plane of the meridian 
occurred even to the ancient astronomers, and is men- 
tioned by Ptolemy, but it was not carried into prac- 
tice until Tycho Brahe constructed a large meridian 
plete This instrument enabled the observer to 
etermine simultaneously right ascension and declina- 
tion, but it does not appear to have been much used 
for right ascension during the 17th century, the 
method of equal altitudes by portable quadrants or 
distance measures with a sextant being preferred (see 
OBSERVATORY and Time). These methods were, 
however, very inconvenient, which induced RoEMER 
(q.v.) to invent the transit instrument about 1690. 
It consists of a horizontal axis in the direction east 
and west resting on firmly fixed supports, and having 
a telescope fixed at right angles to it, revolving freely 
in the plane of the meridian. At the same time 
Roemer invented the altitude and azimuth instrument 
for measuring vertical and horizontal angles, and in 1704 
he combined:a vertical circle with his transit instru- 
ment, so as to determine both coordinates at the same 
time. This latter idea was, however, not adopted 
elsewhere, although the transit instrument soon came 
into universal use (the first one at Greenwich was 
mounted in 1721), and the mural quadrant continued 
till the end of the century to be employed for deter- 
mining declinations. The advantage of using a whole 
circle, as less liable to change its figure, and not re- 
quiring reversal in order to observe stars north of the 
zenith, was then again recognized by RAMSDEN (q.v.), 
who also improved the method of reading off angles 
by means of a micrometer microscope as described be- 
low. The making of circles was shortly afterwards 
taken up by TrovuanTon (q.v.), who in 1806 con- 


structed the first modern transit circle for Mr. Groom- 
bridge’s observatory at Blackheath, but he afterwards 
abandoned the idea, and designed the mural circle to 
take the place of the mural quadrant. In the United 
Kingdom the transit instrument and mural circle con- 
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tinued till the middle of the present century to be 
the principal instruments in observatories, the first 
transit circle constructed there being that at Greenwich 
(mounted in 1850), but on the Continent the transit 
circle superseded them from the years 1818-19, when 
two re by Repsop (q.v.) and by ,.REICHENBACH 
(q.v.) were mounted at Gottingen, and one by Reich- 
enbach at Kénigsberg.' ‘The firm of Repsold was for 
a number of years eclipsed by that of Pistor and Mar- 
tins in Berlin, who furnished the observatories of Co- 
penhagen, Albany, Leyden, Leipsic, Berlin, Washing- 
ton, and Dublin with first-class instruments, but since 
the death of Martins the Repsolds have again taken 
the lead, and have of late years made transit circles 
for Strasburg, Bonn, Wilhelmshaten, Whlliamstown 
(Massachusetts), Madison (Wisconsin), etc. ‘The ob- 
servatories of Harvard College (United States), Cam- 
bridge, and Dun Echt have large circles by Troughton 
and Simms, who also made the Greenwich circle from 
the design of Airy.” 

We shall describe the principal features of a transit 
circle, referring for smaller transit instruments and 
altazimuths to the article SURVEYING (vol. xxii. p. 
756). 

In the earliest transit instrument the telescope was not 
placed in the middle of the axis, but much nearer to one 
end, in order to prevent the axis from bending under the 
weight of the telescope. It is now always placed in the 
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centre of the axis. The latter consists of one piece of brass 
or gun-metal. with carefully turned cylindrical pivots at 
each end. The centre of the axis is shaped like a cube, 
the sides of which form the basis of two cones which end 
in cylindrical parts. The pivots rest on V-shaped bearings, 
either let into the massive stone or brick piers which sup- 
port the instrument or attached to metal frameworks bolted 
on the tops of the piers. In order to relieve the pivots 
from the weight of the instrument, which would soon 
destroy their figure, the cylindrical part of each end of the 
axis is supported by a hook supplied with friction rollers, 
and suspended from a lever supported by the pier and 
counter-balanced so as to leave only about 10 pounds 
pressure on each bearing. Near each end of the axis is at- 
tached a circle or wheel (generally of 3 or 3} feet diameter) 
finely divided to 2’ or 5’ on a slip of silver let into the face 
of the circle near the circumference. The graduation is 


1 The most notable exception was the transit instrument and 
vertical circle of the Pulkova observatory, specially designed by 
the elder Struve for fundamental determinations. 

2 This instrument differs in many particulars from others; the 
important principle of symmetry in all the parts (scrupulously 
followed in all others) is quite discarded ; there is only one cir- 
cle; and the instrument cannot be reversed. There is a similar 
instrument at the Cape observatory. « 
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read off by means of microscopes, generally four for each 
circle at 90° from each other, as by taking the mean of the 
four readings the eccentricity aud to a great extent the 
accidental errors of graduation are eliminated’ In the 
earlier instruments by Pistor and Martins the microscopes 
were fixed in holes drilled through the pier, but after- 
wards they let the piers be made narrower, so that the 
microscopes could be at the sides of them, attached to 
radial arms starting from near the bearings of the axis. 
This is preferable, as it allows of the temporary attach- 
ment of auxiliary microscopes for the parpose of investi- 
gating the errors of graduation of the circle, but the plan 
of the Repsolds and of Simms, to make the piers short and 
to let the microscopes and supports of the axis be carried 
by an iron framework, is better still, as no part of the circle 
is exposed to radiation from the pier, which may cause 
strain and thereby change the angular distance between 
various parts of the circle. Each microscope is furnished 
with a micrometer screw, which moves a frame carrying a 
cross, or better two close parallel threads of spider's web, 
with which the distance of a division line from the centre 
of the field can be measured, the drum of the serew being 
divided to single seconds of are (0.1 being estimated) 
while the nnmber of revolutions are counted by a kind of 
comb in the field of view. The periodic errors of the serew 
must be investigated and taken into account, and care 
must be taken that the microscopes are placed and kept 
at such a distance from the circle that one revolution will 
correspond to 1’, the excess or defect (error of run) being 
determined from time to time by measuring standard in- 
tervals of 2’ or 5’ on the circle. 

The telescope consists of two slightly conical tubes 
screwed to the central cube of the axis. . It is of 
great importance that this connection should be as 
firm and the tube as stiff as possible,‘ as the flexure 
of the tube will affect the declinations deduced .- 
from the observations. The flexure in the hori- 
zontal position of the tube may be determined by 
means of two collimators or telescopes placed 
horizontally in the meridian, north and south of 
the transit circle, with their object glasses towards 
it. If these are pointed on one another (through 
holes in the central cube of the telescope), so that 
the wire-crosses in their foci coincide, then the 
telescope, if pointed first to one and then to the 
other, will have described exactly 180°, and by 
reading off the circle each time the amount of 
flexure will be found. M. Loewy has constructed 
a very ingenious apparatus ® for determining the 
flexure in any zenith distance, but generally the 
observer of standard stars endeavors to eliminate 
the effect of flexure in one of the following ways: 
either the tube is so arranged that eye-piece and 
object-glass can be interchanged, whereby the 
mean of two observations of the same star in the 
two positions of the object-glass will be free from 
the effect of flexure, or a star is not only observed 
directly (in zenith distance Z), but also by re- 
flection from a mereury trough (in zenith distance 
180° — Z), as the mean result of the Z.D. of the 
direct and reflection observations, before and after 
reversing the instrument east and west, will only 
contain the terms of the flexure depending on 
sin2Z, sin4Z, ete. In order to raise the instru- 
ment a reversing carriage is provided which runs 
on rails between the piers, and on which the axis with cir- 
cles and telescope can be raised by a kind of screw-jack, 
wheeled out from between the piers, turned exactly 180°, 
wheeled back, and gently lowered on its bearings. 

The eye end of the telescope has in a plane through the 
focus a number of vertical and one or two horizontal wires 
(spider lines). The former are used for observing the tran- 
sits of the stars, each wire furnishing a separate result 
for the time of transit over the middle wire by adding or 
subtracting the known interval between the latter and the 
wire in question. The intervals are determined by ob: 
ing the time taken by a star of known declination to 
from one wire to the other. the pole star being best on aec- 
count of its slow motion.’ The instrument is provided with 
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8 On Reichenbach’s circles there were verniers 
croscopes, and they were attached to an alidade 
movability of which was tested by a level. 

4 Reichenbach supplied his tubes with counte 
like those on the Dorpat refractor (see TELESCOPE, F 

& Comptes Rendus, vol. 1xxxvii. p. 24. 

6 The transits are either observed by “ re and | 
the second beats of the clock and comparing th 
star from the wire at the last beat before the tra 
with the distance at the first beat after the transit 
estimating the time of transit to 0.15; or the observe 
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a clamping apparatus, by which the observer, after having 
beforehand set to the approximate declination of a star, 


can clamp the axis so that the telescope cannot be moved | 


except very slowly by a handle pushing the end of a fine 
screw against the clamp arm, which at the other side is 
pressed by a strong spring. 
is made to run along one of the horizontal wires (or if there 
are two close ones, in the middle between them), after 
which the microscopes are read off. The field or the wires 
can be illuminated at the observer’s pleasure; the lamps 
are placed at some distance from the piers in order not to 
heat the instrument, and the light passes through holes in 
the piers and through the hollow axis to the cube, whence 
it is directed to the eye-end by a system of prisms.! 

The time of the star’s transit over the middle wire is 
never exactly equal to the actual time of its meridian pas- 
sage, as the plane in which the telescope turns never abso- 
lutely coincides with the meridian. Let the production 
of the west end of the axis meet the celestial sphere in a 
point of which the altitude above the horizon is } (the error 
of inclination), and of which the azimuth is 90° — a (the 
azimuth being counted from south through west), while 
the optical axis of the telescope makes the angle 90° 
++ e with the west end of the axis of the instrument, then 
the her le to the pineeess time of transit will 

sin (4— 4) cos(¢— 4) . z 
be a os +b ay + esece 6, where ¢ is the lati 
tude of the station and dé the declination of the star (see 
GEODESY, vol. x. p. 149). This is called Tobias Mayer’s 
formula, and is very convenient if only a few observations 
have to be reduced. Putting b sin ¢ — a cos ¢ =n, we get 
Hansen’s formula, which gives the correction = b see 6 +n 
(tan d — tan ¢) + ¢ see 6, which is more convenient for a 
greater number of observations. The daily aberration is 
always deducted from c,as it is also multiplied by sec d 
(being 0.31’ cos ¢ sec 6), The above corrections are for 
upper culmination; below the pole 180° —4d has to be sub- 
stituted for 6. The constant ¢ is determined by pointing 
the instrument on one of the collimators, measuring the 
distance of its wire-cross from the centre wire of the tran- 
sit circle by a vertical wire movable by a micrometer screw, 
reversing the instrument and repeating the operation, or 
(without reversing) by pointing the two collimators on one 
another and measuring the distance of first one and then 
the other wire-cross from the centre wire. The inclination 
bis measured directly by a level which can be supported 
on the pivots. Having thus found 6 and ¢, the observation 


of two stars of known right ascension will furnish two | 


equations from which the clock error and the azimuth can 
be found. For finding the azimuth it is most advantageous 
to use two stars differing as nearly 90° in declination as 
possible, such as a star near the pole and one near the equa- 
tor, or better still (if the weather permits it) two successive 
meridian transits of a close circumpolar star (one above 
aud one below the pole), as in this case errors in the 
assumed right ascension will not influence the result. 

The interval of time between the culminations or meri- 
dian transits of two stars is their difference of right ascen- 
sion, 24 hours corresponding to 360° or 1 hour to 15°. If 
once the absolute right ascensions of a number of standard 
stars are known, it is very simple by means of these to de- 
termine the R.A. of any number of stars. The absolute 
R.A. of a star is found by observing the interval of time 
between its culmination and that of the sun. If the ineli- 
nation of the ecliptic (¢) is known, and the declination of 
the sun (4) is observed at the time of transit, we have sin 
a tan «=tan 4, which gives the R.A. of the sun, from which 
together with the observed interval of time corrected for 
the rate of the clock, we get the R.A.of the star. Differ- 
entiation of the formula shows that observations near the 
equinoxes are most advantageous, and that errors in the 
assumed ¢ and the observed 6 will have no influence if the 
Aa is observed at two epochs when the sun’s R.A. is A and 
3180 — A or as near thereto as possible. A great number 
of observations of this kind will furnish materials for a 
standard catalogue; but the right ascensions of many im- 

A nt catalogues have been found by making use of the 
’s of a previous catalogue to determine the clock error 
and thus to improve the individual adopted R.A.’s of the 
former catalogue. ; 

In order to determine absolute declinations or polar dis- 
tances, it is first necessary to determine the co-latitude (or 
distance of the pole from the zenith) by observing the upper 
and lower culmination of a number of circumpolar stars. 


chronograph,” and by pressing an electric key causes a mark 

9 be made on a paper stretched over a uniformly rerbiing 

+S the clock beats are at the same time also mark 

¢ idea of illuminating through the axis is due to Ussher, 
r of astronomy in Dublin (d. 1790). 


By this slow motion the star | 
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| The difference between the circle reading after observing a 
| star and the reading corresponding to the zenith is the 
zenith distance of the star, and this plus the co-latitude is 
the north polar distance or 90° —4é, In order to determine 
the zenith point of the circle, the telescope is directed ver- 
tically downwards and a basin of mercury is placed under 
| it, forming an absolutely horizontal mirror. Looking 
through the telescope the observer sees the horizontal wire 
and a reflected image of the same, and if the telescope is 
moved so as to make these coincide, its optical axis will be 
perpendicular to the plane of the horizon, and the circle 
reading will be 180° -++ zenith point. In observations of 
stars refraction has to be taken into account as well as the 
errors of graduation and flexure, and, if the bisection of the 
star on the horizontal wire was not made in the centre of 
the field, allowance must be made for curvature (or the de- 
viation of the star’s path from a great circle) and for the 
inclination of the horizontal wire to the horizon. The 
amount of this inclination is found by taking repeated ob- 
servations of the zenith distance of a star during the one 
transit, the pole star being most suitable owing to its slow 
motion. 


Literatuwre.—The methods of investigating the errors of a transit 
cirele and correcting the results of observations for them are 
given in Briinnow’s and Chauvenet’s manuals (see TIME). For 

etailed descriptions of modern transit circles, see particularly 
Annalen der Sternwarte in Leyden (vol. i.), the Washington Observa- 
tions for 1865,and the Pub/ications of the Washburn observatory 
(vol. ii). The Greenwich circle is described in an appendix to 


the Greenwich Observations for 1852. (J. L. E. D.) 
TRANSMIGRATION. See Mrerempsycnosis. 
TRANSPORTATION. See Prison DisctpLine. 


TRANSUBSTANTIATION. See Eucnarist. 
TRANSVAAL, cr Sourn AFRICAN REPUBLIC, 
country in South Africa, northernmost of 
the European states, lying between 22° 157 
and 28° S. lat., and 25° and 32° 10’ E. 
long., is bounded N. and N.W. by the Limpopo, 
separating it from the Makalaka and Bamangwato 
countries ; W. partly by the Marico and the Hart, 
partly by an irregular line between these streams, 
separating it from the new British protectorate of 
Bechuanaland ; 8S. by the Vaal and the Buffalo, sepa- 
rating it from the Orange Free State and Natal; KE. 
by the Libomba Mountains, separating it from Zulu- 
land and the Portuguese East African possessions.’ 
Transvaal thus forms a compact inland territory nearly 
as broad as long, not more than 45 or 50 miles from 
the Indian Ocean at Delagoa Bay, but otherwise lying 
completely within the outer rim of the vast South 
African tableland. A line drawn from the southwest 
extremity, where it touches Griqualand West, north- 
eastwards to the Teuigegcivats confluence, gives 
an extreme length of 500 miles, the distance from the 
same confluence southwards to the Natal frontier 
being 425, and the greatest length east and west be- 
tween the Zulu and Bechuana frontiers about 400 
miles. In the absence of accurate surveys, the total 
area has been variously estimated at from 110,000 to 
120,000 square miles, with a population (including 
aborigines) roughly calculated at from 750,000 to 
800,000. ; 
Physical Features. —Physically Transvaal forms a 
well-marked section of the great South African pla- 
teau, an elevated shallow basin with a mean altitude 
of over 3000 feet, whose conformation has been com- 
ared to that of a saucer. On the south and east this 
asin is separated from the coast by a lofty inner and 
less elevated outer rim, the former from 6000 to 10,000, 
the latter about 2000 feet high, sweeping round in 
curves concentrie with that of the seaboard, from Cape 
Colony through Natal and the east side of Transvaal 
northwards to the equatorial regions. The inner rim, 
whose various sections in the extreme south are known 
as the Roggeveld, Nieuweveld, and Quathlamba ran- 
ges, takes in Natal and Transvaal the general name 
of the Drakenberg Mountains. From the Natal fron- 
tier to the Lipalule (Olifant) tributary of the Limpopo, 
the Drakenberg maintains the aspect of a more or less 


See vol. i. 
Plate II. 


2 The boundaries of Transvaal, long a subject of dispute with 
Great Britain and the other conterminous states, were at last pre- 
cisely defined by the convention of February 27, 1884. 
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continuous range 5000 to 7000 feet high, culminating 
in the Mauchberg (8725), the highest point in Transvaal. 
A little to the east is the Spitskop (5637), and further 
south the Klipstad (6020) and Holnek (5600). This 
section, whose several ridges are known as the Verza- 
melberg, Randberg, Slangapiesberg, and Komatiberg, 
falls everywhere precipitously eastwards towards the 
Libomba range, or outer rim of the plateau, which 
maintains a mean elevation of 2000 feet along the 
eastern border of Transvaal. Beyond the Lipalule, 
the Drakenberg loses the character of a well-defined 
mountain system, broadening out into uplands moder- 
ately elevated above the surrounding plateau. and 
breaking into ridges, such as the Murchison and Zout- 

ansberg ranges, which run east and west between the 
ipalule and Limpopo. The whole system slopes 
gently westwards to the central tableland, which is 
itself intersected by several broken ranges, such as the 
Maquassieberg, Gat Rand, Witwater Rand, and Maga- 
liesberg in the south, the Dwarsberg, Marikele, Hang- 
lip, Waterberg, and Blauberg in the north, all mostly 
trending in the direction from east to west. But few 
of these ridges rise much above 4000 feet, and, as the 
plateau has a mean altitude of considerably over 3000 
feet, they detract little from the aspect of a vast level 
or slightly rolling upland plain, almost everywhere 
presented by Transvaal west of the Drakenberg oro- 
graphic system. 
he numerous fossil remains of aquatic life, together 
with extensive sandy tracts and the presence in several 
laces of water-worn shingle, give to the central table- 
and the appearance of an upheaved lacustrine basin, 
whose waters escaped at one time through the Lim- 
opo to the Indian Ocean, at another through the 
aal to the Orange river, and thence to the Atlantic. 
The Vaal and Limpopo are still the two great fissures 
in the plateau, which carry off most of the surface 
waters to the surrounding marine basins. The water- 
parting between these two river systems lies, not in 
the Drakenberg, itself pierced by the Lipalule and 
several of its affluents, but in the Witwater Rand to- 
wards the southwest of the state. From this point 
the Limpopo, or Crocodile, sweeps round first to the 
west, then to the northeast, describing a semicircle of 
about 1000 miles to the Limvuba (Pafuri) confluence, 
where it leaves Transvaal, flowing thence for nearly 
340 miles through Portuguese territory southeast to 
the Indian Ocean. Captain G. A. Chaddock has 
shown (1884) that it is navigable for steamers to this 
confluence, above which it is obstructed by the Tolo 
Azime aud other rapids. Throughout its whole course 
it receives numerous affluents on both sides, such as 
the Shasha and Nuanetsi from the north, the Marico, 
Nyl, Limvuba, Lipalule and others from Transvaal, of 
which region it drains fully 95,000 square miles. With 
the exception of a few tracts watered by the headstreams 
of the Buffalo (Tugela), Mvolozi, Usutu, and Umeo- 
mati (King George), flowing in independent channels 
eastwards to the Indian Ocean, all the rest of Trans- 
vaal is drained by the Vaal westwards to the Orange 
and Atlantic. The Vaal has its easternmost sources in 
the Wakkerstroom district on the west slope of the 
Drakenberg, whence it flows for about 450 miles, partly 
within, but mainly along, the southern frontier of 
Transvaal, of which, with the Hart and other tributa- 
ries on its right bank, it drains about 20,000 square 
miles altogether. Besides these perennial streams, 
there are numerous shallow lagoons or saltpans scat- 
tered over the western and northern districts, as well 
as thermal and mineral waters, such as the Warmbad 
in the Nyl valley. But the only lake properly so called 
is Lake Chrissie, a sheet of water nearly 40 miles round, 
and in parts very deep, which lies on the west side of 
the Drakenberg, 5755 feet above sea-level. 


Climate-—Although lying on the border of and partly 
within the tropics, Transvaal, thanks to its great elevation 
above the sea, and to the absence of extensive marshy 
tracts, enjoys on the whole a healthy invigorating climate, 
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well suited to the European constitution. Owing to the 
| dryness of the air, due to the proximity of the Kalahari 
| desert, the western and central districts are specially favor- 
able to persons suffering from consumption and other chest 
complaints. But some of the low-lying moist traets along 
the Limpopo and other river valleys, close to or within the 
| torrid zone, are extremely insalubrious, fever of the general 
African type being here endemic, and its prevalence usually 
marked by the presence of the destructive tsetse fly. The 
route from Delagoa Bay to the interior also traverses a 
fever-stricken coast district between the sea and the Libomba 
escarpment, dangerous especially in the rainy summer sea- 
son. The rains generally begin about October, sometimes 
alittle before or after, and last intermittently till April. 
But the rainfall is very unequally distributed, most of the 
moisture-bearing clouds from the Indian Ocean being 
arrested by the great barrier of the Drakenberg, or coun- 
teracted by the dry west winds from the Kalahari desert. 
Thus, while there is abundance of rain in the east, the 
country gradually becomes drier as it approaches Bechuana- 
land. During the dry winter season (April to September) 
keen frosty winds blow from the south, sweeping freely 
over the central plains and carrying the moisture to be 
precipitated as snow along the eastern highlands. Never- 
theless, according to the careful meteorological observations 
made by Mr. Lys at Pretoria between 1877 and 1880, the 
mean annual temperature is considerably over 68° F., 
falling to about 40° in June and rising to 90° and oceasion- 
ally even 95° in January. The rainfallin the same central 
district seldom reaches 30 inches, which is probably a fair 
average for the whole of Transvaal, falling to 12 towards 
the western and rising to 60 on the eastern frontier. 

Mineral Resources.—Transvaal yields to no other African 
region in the abundance of its mineral resources, while it 
is altogether unrivalled in their extraordinary variety. 
These include, besides the precious metals and diamonds, 
iron, copper, lead, cobalt, sulphur, saltpetre, and coal, this 
last with gold, copper, and iron being probably the most 
abundant and widely distributed. Gold, largely diffused 
throughout the Drakenberg and in the northern Zoutpans- 
berg and Waterberg districts and in the Rustenburg and 
Marico districts in the extreme west, as well as in the high- 
lands between Transvaal and the Zambesi, has hitherto 
been worked chiefly in the rich auriferous region of Lyden- 
burg about Mount Mauchberg and Mouut Spitskop in the 
central parts of the Drakenberg range, and farther south in 
the Johannesburg and Lower Kaap (Sheba) distriet, Middel- 
burg. The Lydenburg deposits, discovered. in 1873, lie at 
an elevation of 4500 to 5000 feet 40 miles south of the 
Lipalule river and 125 northwest of Lorenzo Marques on 
Delagoa Bay, the chief diggings’ being at Pilgrim’s Rest 
and Mac Mac close to the Spitskop. In the Middelburg 
district the chief centres of mining operations are the 
recently founded towns of Barberton and Johannesburg. 
In some years the Lydenburg, Marabastad, and other dig- 
gings have jointly yielded over £300,000 |$1,458,000], ob- 
tained by washing and without any quartz-crushing. Tron 
ores are also widely distributed, and the Yzerberg (“ Iron 
Mountain’) near Marabastad (24° S., 30° E.) consists of an 
enormous mass of rich iron ore, which the natives have 
worked for ages. Diamonds are chiefly confined to the 
Bloemhoff district on the Vaal above the great diamantifer- 
ous région of Kimberley in Griqualand West. Coal abounds 
in the southeastern districts (Wakkerstroom, Utrecht), and 
also farther north in Middelburg (Nazareth) and Lyden- 
burg. In some places seams 7 or 8 feet thick lie so near the 
surface that they are quarried and the coal carted away 
by the natives. The prevailing formations where this 
great mineral wealth is embedded are quartz, porphyry, 
granites, clay slates, greenstone, Lower Devonian strata, 
conglomerates, and limestones. 


Flora.—In Transvaal, as in most of the continent, an 
herbaceous flora prevails largely over forest growths, which 
are here confined chiefly to the deep kloofs (gorges) of the 
mountain ranges, and to the courses of the larger streams. 
Bush, including mimosas, thorn thickets, and 
covers extensive tracts on the northern and enthie 2) 
and the Wakkerstroom and Utrecht districts towards Natal 
are well wooded. But elsewhere the characteristic features 
are grasslands, downs, hill slopes, flats, and even many parts 
of the higher uplands being covered with beet 5 gen- 
erally affording good pasturage and fodder for cattle. In 
the woodlands the prevailing species are three varieties of 
yellow wood (Podocarpus), often growing to an en 


size, the Cape beech (Myrsine), several varieties of 
pear (Olinia) and of stinkwood (Oreodaphne), iron 
ebony. The Boers and other settlers have hithe 
pied themselves chiefly with stock-breeding (; 
and horses), but there can be no doubt tha 
country is eminently suited for the cultiy; 


. 
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yielding two annual crops and producing some of the finest 
wheat in the world. Tobacco, the vine, and most European 
fruits and vegetables also thrive well, while semi-tropical 
products, such as cotton, sugar, and coffee, might be raised 
in the warmer northern districts. 


Fanna.—By the early settlers Transvaal was described as | 
the “ paradise of hunters,’ abounding in the characteristic | 
large animals, such as the lion, leopard, rhinoceros, elephant, | 


giraffe, zebra, quagga, several varieties of antelope, and the 
ostrich, which roam over the continent from Soudan to the 
Cape. All these animals still exist, but in greatly reduced 


numbers, being now largely replaced by the domestic ani- | 


mals—cattle, sheep, and horses—introduced by the white 
settlers. All the large rivers are inhabited by the hippopot- 
amus and crocodile, the latter giving an alternative name 
to the Limpopo; the buffalo, gnu, eland, springbok, wild- 
beeste, baboon, and several other members of the ape family 
are also frequently met with. The country is occasionally 
swept by destructive flights of locusts; but the greatest 
enemy of the stock-breeder is the tsetse fly, which infests 
the coastlands and many of the riverine tracts, but shows a 
tendency to disappear with the large game, retreating with 
the advance of the plough. A tsetse belt 40 miles wide 
along the whole course of the Limpopo still bars the spread 
of European settlements beyond Transvaal in the direction 
of the Zambesi. 

Inhabitants—OFf the population not more than 50,000 are 
whites, mostly Boers (descendants of the early Dutch, 
French, and German immigrants to the Cape), with a large 
and increasing percentage of British settlers, attracted in 
recent years especially to the Lydenburg and other mining 
districts. All the rest are natives, belonging mainly to the 
Basuto and Bechuana branches of the Bantu family, and 
consequently allied in speech and to a large extent in 
physique to, their Zulu-Kaffre neighbors. A considerable 
number of these natives have abandoned the tribal state 
and taken service, either freely or by compulsion, with the 
whites as farm laborers in the rural districts, and as domestic 
Servants in the towns, and are now also largely employed 
in mining operations. The great bulk of the rest, who re- 
tain their national usages and recognize the authority of 
more or less independent tribal chiefs, are concentrated 
in the northern and eastern provinces of Zoutpansberg 
(364,009), Waterberg (174,000), and Lydenburg (123,000). 
There are also about 40,000 in Bloemhoff (extreme south- 
west), and the same number in the western provinces of 
Rustenburg and Marico, but only a few scattered groups in all 
the rest of the country. These western and southwestern 
tribes (Barolongs, Batlapins, Bakwenas, Bakhatlas, ete.) are 
all Bechuanas; the others mainly Makatis, as the Basutos 
are here collectively called. It may be stated in a general 
way that the whole country south of the Lipalule is now 
free of native claims and open to European colonization, 
while the northern region between that river and the Lim- 
popo is still to a large extent oceupied by unreduced or un- 
broken Basuto communities. 

_ Natural and Political Divisions —Transvaal has been divided 
into three more or less distinct natural regions, determined 
chiefly by the relief of the land, and its climatie and eco- 
nomic conditions. These are—(1) the Hooge veld, or uplands, 
comprising the southern districts drained by the Vaal and 
the Drakenberg highlands as far north as the Lipalule, 
about 35,000 square miles altogether, with an altitude rang- 
ing from 4000 to 7000 feet; (2) the Banken veld, or terrace 
lands, comprising the low eastern zone between the Draken- 
berg and Libomba ranges, falling in many places down to a 
level of 2000 feet, with an area of 15,000 to 20,000 square 
miles; (3) the Bosch veld, or bush country, comprising all 
the rest of the land, with an altitude of 3000 to 4000 feet 
and an area of 60,000 square miles. For administrative 
purposes the country is again divided into thirteen prov- 
inees: Zoutpansberg and Waterberg in the north; Lyden- 
burg, Middelburg (formerly Nazareth), Pretoria, Rusten- 
burg, and Marico in the centre; Utrecht, Londina, Wak- 
kerstroom, Heidelberg, Potchefstroom, and Bloemhoff in the 
south. In the southern part of Lydenburg lies the some- 
what detached district of New Scotland, comprising some 
500,000 acres selected by the late Mr. M’Corkindale as a 
Scotch pastoral and agricultural settlement. It is a healthy 
prosperous country, lying on the slopes of the Drakenberg, 
within 310 miles of Durban, Natal. But the most thickly 
settled province is Potchefstroom, a fertile tract, 3500 to 
5000 feet high, abundantly watered by the Mooi, Schoen, 
and other streams flowing to the. Vaal, and well suited for 
tillage and pasturage. Its capital of like name (derived 
_ from elements in those of Potgieter, Scherf, and Stocken- 
stroom, three popular Boer leaders during the early migra- 


kkers” are said to have killed as many as 200 lions. 


1 Onthe route hetween the Orange and Vaal (1835-87) the ‘* voor- 
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| tions) is the most settled and one of the largest towns in 
| Transvaal. The only other places deserving the name of 
| town are Pretoria, capital of the province of like name and 
of the state, occupying a somewhat central position 100 
| miles northeast of Potchefstroom, 980 from Cape Town, 820 
from Port Elizabeth, and 400 from Durban; Barberton, in 
the Lower Kaap mining district, 150 miles by road from 
Delagoa Bay, only three years old, but already by far the 
largest place in the state, with a population (1887) of 15,000; 
and Johannesburg, centre of the gold-fields of the same 
name, 30 miles southeast of Pretoria, and 72 east of Potch- 
efstroom, founded in 1886, but already larger than Pretoria, 
with a population of over 4000, 

Administration and Statistics—Transvaal enjoys represen- 
tative institutions, with a volksraad or parliament of forty- 
four members elected for four years, one-half retiring every 
two years, the executive being entrusted to a president 
elected for five years by the whole body of electors, assisted 
by a council of four, the ex-officio vice-president and the state 
secretary, with two others appointed by the volksraad. The 
revenue, derived chiefly from land sales, quit rents, stamps, 
hut-tax, and customs, balanced the expenditure in 1885, and 
exceeded it by £15,000 [$72,900] in 1886, the respective sums 
being £260,000 [$1,263,600], and £245,000 [$1,190,700]. In 
1884 the public debt was £396,000 [$1,824,560], the exports 
(gold, ivory, corn, wool, hides, cattle, ostrich feathers, ete.) 
about £600,000 [$2,916,000', and the imports probably over 
£1,000,000 [$4,860,000]. The long-projected railway, in- 
tended to afford an outlet to the coast at Delagoa Bay, was 
completed in 1887 from Lorenzo Marques, the seaward ter- 
minus, to the Transvaal frontier, a distance of 50 miles, 
Transvaal is in telegraphic communication with the Cape 
and the rest of the world through the Orange Free State. 

History.—The historic life of Transvaal begins with the 
“Great Trek,” or general exodus of the Cape Colony Boers, 
who, being dissatisfied, especially with the liberal policy 
of the British Government towards the natives, removed 
northwards in large numbers between the years 1833 and 
1837. By 1836 some thousands had already crossed the Vaal, 
that is, had reached the “Trans-Vaal” country, which at 
that time was mostly under the sway of the powerful refugee 
Zulu chief Moselekatze, whose principal kraal was at Mosega 
in the present Marico district on the west frontier. To 
avenge the massacre of some emigrant bands, the Boers 
under Maritz and Potgieter attacked and utterly defeated 
Moselekatze at this place in 1837. Next year the Zulu chief 
withdrew beyond the Limpopo, where he founded the pres- 
ent Matebele state between that river and the Zambesi, thus 
leaving the region between the Vaal and Limpopo virtually 
in the hands of the Trekkers. But their position was ren- 
dered insecure on the east side by the military despotism 
of the fierce Zulu chief Dingaan, who, after the murder of 
his brother Chaka, had asserted his authority over the 
whole of Zululand and most of the present Natal. Thesitua- 
tion was rendered almost desperate by the complete rout 
and wholesale massacre (1838) of the right division of the 
emigrant Boers, who had ventured to cross the Buffalo un- 
der Pieter Retief, and who were defeated by Dingaan, first 
at Umkongloof (“ Aceldama”), then at Weenen (‘' Weep- 
ing”), and again soon after under Uys, Maritz, and Pot- 
gieter, when as many as 800 fell before the irresistible 
onslaught of the disciplined Zulu warriors. At this critical 
juncture the Trekkers were saved from utter extermination 
by Andries Pretorius of Graaff Reinet, by whom Dingaan 
met with a first check before the close of 1838, followed in 
January, 1840, by a still more crushing defeat. Dingaan 
having been soon after murdered, the friendly Panda was 
set up in his place, and Natal proclaimed a Boer republic. 
But the British occupation of that territory in 1843 induced 
the Boers to retire in two bands across the Drakenberg, the 
southern division settling in the present Orange Free State, 
the northern again passing into Transvaal. But, owing to 
internal dissensions, and the perpetual bickerings of the 
two most prominent personalities, Pretorius and Potgieter, 
all attempts at establishing an organized system of govern- 
ment throughout Transvaal ended in failure, till Pretorius 
induced the British Government to sign the Sand River 
conyention (January 17, 1852), which virtually established 
the political independence of that region. The death both 
of Pretorius and Potgieter in 1853 prepared the way for a 
period of internal peace under Pretorius’s eldest son Mar- 
thinus Wessels Pretorius, first president of the “ Dutch 
African Republic,” whose title was afterwards altered (1858) 
to that of the “South African Republic.” But a fatal ele- 
meut of weakness lay in the persistent refusal of the Boers 
to treat the natives on a footing of equality, or even with 
common justice. The murder of Hermann Potgieter and 
family (1854), avenged by Pretorius at Makapan’s Cave, 
| was followed (1856) by the “ Apprentice Law,” establishing 
| a system of disguised slavery, which was further streugth- 
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ened by the sanction (1858) of the Grond wet, or “ Funda-| have used it from time immemorial; in Europe the 


mental Law,” declaring that the 
equality of persons of color with the white inhabitants 
either in state or church.” 
was constantly shown both to the English traders, disposed 
to deal fairly with all, and to the missionaries, preachers 
of universal equality, as illustrated by the plunder of Liv- 
ingstone’s house by the commando sent against the native 
chief Secheli in 1852. A brief chronicle must here suffice of 
subsequent events down to the present time: 


1857. Invasion of the Orange Free State by Pretorius; dis- 
pute settled without bloodshed by the treaty of June 1. 
Pretorius elected president of the Free State ; fails to 
effect the union of the two states. 
Return of Pretorius, during whose absence affairs 
had fallen into confusion ; continued troubles with 
the natives; quarrels with the Batlapins, Barolongs, 
and Griquas in the west; in the east with Ketchy- 
wayo, king of Zululand, about the Boers’ right to 
the Wakkerstroom and Utrecht districts. 

. Discovery of diamonds, and Mauch’s announcement 
of gold-fields in the interior. 

. Pretorius’s proclamation extending the boundaries 

of the state west to Lake Ngami, east to Delagoa 

Bay, whence disputes and negotiations with England 

and Portugal, Delagoa Bay being ultimately awarded 

(July, 1875) to Portugal by the French president Mar- 

shal MacMahon, to whose decision the matter had 

been referred. : 

Boundary disputes towards the southwest settled by 

the award of Lieutenant-Governor Keate of Natal, 

leading to the resignation of Pretorius and appoint- 
ment of President Burgers. 

. The Fundamental Law forces Burgers to measures 
leading to the war with Sikokuni, chief of the 
Bapedi, south of the Olifant river, who claimed large 
part of Lydenburg and even of Pretoria; Burgers’s 
visit to Europe in connection with the Delagoa Rail- 
way scheme; on his return he finds everything in 
the greatest confusion ; Boers dispirited by repeated 
reverses in the Sikokuni war; an empty treasury ; 
broken credit; the state practically bankrupt and 
exposed to imminent danger of invasion by Bapedis 
and Zulus. Hence 

1876-77. Intervention of England, and Sir Theophilus 

Shepstone’s proclamation (April 12, 1877) annexing 
Transvaal, followed by the appointment of Sir W. 
Owen Lanyon as British administrator. 

1830-81. Revolt of the discontented Boers, who, being suc- 
cessful in a few contests with the British troops, 
induced the British Government to restore the re- 
public under the “suzerainty ” of the queen, by the 
treaty of peace of March 21, 1881, a British resident 
being appointed, with the functions of a consul- 
general, 

8. J. Paul Kriiger elected president. . 

Convention of London (February 27, ratified by the 

volksraad, August 8) recognizing the state as the 

South African Republic, and considerably restricting 

the British suzerainty. : 

Proclamation (March 23) of the British protectorate 

over Bechuanaland, thereby arresting the westward 

advance of the Boers into the Bamangwato, Bakwena, 

Bangwaketsi, and Barolong territories, and keeping 

open the great trade route from Cape Colony through 

Hopetown and Shoshong to the Zambesi. 

Fresh discoveries of rich auriferous deposits especially 

in the Middelburg province, followed by a great 

influx of English-speaking populations, threatening 
to swamp the Boer element. 

Projected South African confederation, opposed by 

Krtiger, but supported by the Orange State, Cape 

Colony, and a majority of the Transyaal Boers. Con- 

nected with this scheme is the proposal of a uniform 

tariff and the immediate construction of a through 
railway from Cape Town to Delagoa Bay. 
(A, H. K.) 


TRANSVERSE FLUTE, Tar, — or GERMAN 
FLUvre, as it was formerly designated in Great Britain, 
—may be described as a musical instrument in which 
a column of air is set in vibration by regular pulsa- 
tions derived from a current of air directed by the 
lips of the executant against the side of an orifice 
serving ag an embouchure, pierced laterally in the sub- 
stance of the pipe and towards its upper extremity. 
This mode of blowing appears to be of very ancient 
origin: the Hindus, Chinese, and Japanese claim to 
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people will admit of no/ high antiquity of a lateral embouchure is generally 


: ; 5 tants | admitted, although it does not really rest, so far as our 
Owing to this policy opposition | 


present knowledge goes, on any conclusive evidence.! 
The oblique flute of the Greeks was of Egyptian 
origin, and it is therefore safest to suppose it to have 
been like the instrument frequently figured on the 
monuments of ancient Egypt, which, held obliquely, 
was blown through the orifice itself of the pipe at its 
upper extremity. The same instrument (called “‘ nay’’) 
is still used in Mohammedan countries. The flute is 


| often mentioned in medizeval poetry, but no details 


of its construction are given. It was the custom, mure- 
over, to designate various instruments by this name. 
The oldest representation we know of the transverse 
flute is found in the 11th-century frescos of the cathe- 
dral of St. Sophia at Kieff. Eustache Deschamps, 
a French poet of the 14th century, in one of his 
ballads, makes mention of the ‘‘ flute traversaine,’’ and 
we are justified in supposing that he refers to the 
transverse flute. It had certainly acquired some vogue 
in the 15th century, being figured in an engraving in 
Sebastian Virdung’s celebrated work,? where it is called 
‘* Zwerchpfeiff,’’ and, with the drums, it already con- 
stituted the principal element of the military music. 
Agricola® alludes to it as the ‘* Querchpfeiff’’ or 
‘* Schweizerpfeiff,”’ the latter designation dating, it is 
said, from the battle of Marignan (1515), when the 
Swiss troops used it for the first time in war. . 


From Agricola onwards transverse flutes formed a com- 
plete family, said to comprise the discant, the alto and 
tenor, and the base,— 
respectively. There is 

——,— evidently an error in 
the indications of 

pitch here given, for 

the instruments must 

in fact have produced sounds an octave higher than 
those noted. Preetorius,s who in a special note warns 
his readers against inaccuracies of this kind which 
were then frequent, designates the transverse flute 
as “traversa Querpfeiff” and “ Querflét,”’ and notifies 


ole 


the the tenor and the 
bass C—F— and alto » discant 
in? = ie in 


as varieties then in use. <A flute concert at that time in- 
cluded two discants, four altos or tenors, and two basses. 
The same author distinguishes between the “ Traversa’’ 


and the “ Schweizerpfeiff” (which he also calls “ Feldpfeiff,” 
i.e., military flute), although the construction was the same. 
two kinds of they were em- 
“ Feldpfeiff,” ployed exclu- 
in sively with the 

Mersenne’s® account of the transverse flute, then desig- 
nated “ fltite d’allemand” or “ flite allemande ” in France, is 
obscure enough; but the tablatures and an “ Air de Cour” 


There were respectively; 
= 

military drum> 

for four flutes in his work lead us to believe that there 


were then in 

use in France = , the tenor or wees ey 

the soprano alto flute in 

flute in eo a 
ha tk . The Museum of the Conser- 

and the bass <=. vatoire Royal of Brussels 

flute descend- possesses specimens of all 

15g to varieties hitherto mentioned 


1 The Louvre has two ancient statues (from the Villa Borghese) 
representing satyrs playing upon transverse flutes. Unfortun 
these marlles have been restored, especially in the t- 
ing our present subject, and are therefore examples of no value 
tous. Another statue representing a flute-player the 
British Museum, The instrument has been su to be a 
transverse flute, but erroneously, for the insufflation of the lateral 
tube against which the instrumentalist presses his lips. could 
without the intervention of a reed, excite the aq 5 
ment of the column of air. 

2 Musica getutscht und auszgezogen, Basel, 1511. 

83 Musica Instrumentalis, Wittenberg, 1529. 

4 Organographia, Wolfenbittel, 1618. 

§ It is from the word Pfeif that the French Fy 
lish Fife, still sind to the military flutes in 
evidently derived. 

6 Harmonie Universelle, Paris, 1636. 
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except the last. All of them are laterally pierced with six 
finger holes ;| they have a cylindrical bore, and are fashioned 
out of asingle piece of wood. Their compass 
consists of two octaves and a fifth. The 
successive Opening of the lateral holes gives 
rise to a series of fundamental notes forming 
the first octave. By a stronger pressure of 
the breath these notes are reproduced in the 
next octave higher, and the extent of com- 
pass of the instrument is completed in the 
higher region by the production of other 
harmonics.? 

The largest bas flute in the Brussels 
museum is in 7 at the French nor- 
Bar gion kL 455 double vibro- 
tions per sec- ———— ond. It measures 
0.95 m. from the centre of the blow ori- 
fice to the lower extremity of the tube. 
The disposition of the lateral holes is such 
that it is impossible to cover them with 
the fingers if the flute is held in the ordi- 
nary way. The instrument must be placed 
against the mouth in an almost vertical 
direction, inclining the extremity of the 
tube either to the right or the left. This 
inconvenient position makes it necessary 
that the instrament should be divided into 
two parts, enabling the player to turn the 
head joint that the embouchure may be 
most commodiously approached by the lips, 
which is not at all easy. The first and 
fourth of the six lateral holes are double, 
but those holes are stopped up with wax 
which have become useless through the 
player’s habit of using the fingers of the 
right or left hand to cover the higher three 
holes. The bass flute shown in Fig. lis the 
fac-simile of an instrument in the Museo Civ- 
ico of Verona. The original, unfortunately 
no longer fit for use, is nevertheless suffi- 
ciently well preserved to allow of all its pro- 
portionate measurements being given. The 
lowest note, Eb, is obtained with a remark- 
able amplitude of sound, thus upsetting a 
very prevalent opinion that itis impossible to produce by 
lateral insufflation sounds which go alittle lower than the 
ordinary limit downwards of the modern orchestral flute. 

The bass flute cited by Mersenne should not differ much 
from that of the Museo Civico at Verona. We suppose it 
to have been in + , and that it was furnished with 
an open key 2 es like that which was applied to 
the recorders — (flites douces) of the same 
epoch, the function of the key being to augment by 
another note the compass of the instrument in the lower 
part. Following Quantz,‘ it was in France and about the 
middle of the 17th century that the first modifications 
were introduced in the manufacture of the flute. The im- 
provements at this period consisted of the abandonment of 
the eylindrical bore in favor of a conical one, with the wide 

rt in the head of the instrument. At the same time the 

ute was made of three separate pieces called head, body, 
and foot, which were ultimately further subdivided. The 
body or middle joint was divided into two pieces, so that 
the instrument could be tuned to the different pitches then 
in use by a replacement with longer or shorter pieces. It 
was probably about 1677, when Lully introduced the Ger- 
man flute into the opera, and recourse was had for the first 
time to keys, and that the key of D% was applied to the 
lower part of the instrument. The engraving of B. Picart, 
dated 1707, which ornaments the work of the French 
flautist Hotteterre-le-Romain,® represents the flute as 
having reached the stage of improvement of which 
we have just spoken, but the body was still formed 
of one piece only. In 1726 Quantz,’ finding himself in 
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1 It is usual to indicate the tonality of flutes by the note pro- 
duced when the six lateral holes are covered by the fingers. This 
custom is objectionable because it is the disposition of the fingers 
which is made use of tosound D. The practice has for its result 
that the tonality is always a note lower than the signature used. 
‘Thus the flute in D is really in C; that in F in Ep, ete. 

-. 2 Victor Mahillon, Hints on the Fingering of the Boehm Flute, Lon- 


— don, 1884, 
8 Fétis sur la Fabrication des Instruments de Musique a 
vU *niverselle de Paris, en 1855. 
4 Versuch einer Anweisung die Flite traversiére zu spielen, Berlin, 


1752. ze 

5 Unless where the contrary is stated, we have always in view, 
bing the successive improvements of the flute, the treble 

in D, whichis considered to be typical of the family. 

Principes de la Flite Traversiere. 

“Herrn Johann Joachim Quantzius Lebenslauf, von ihm 

entworfen,” in the Historisch-Kritische Beitrdge zur Aufnahme | 


tuning of the flute. It is in its right place 
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Paris, had a second key applied to the flute, placed nearly 


at the same height as the first, that of the io 
intended to differentiate the D? and the Eb. = ’ 
This innovation was generally well received in —f- 
Germany, but does not appear to have met e/ pi 
with corresponding success in other countries. 

In Franee and England manufacturers adopted it but 
rarely; in Italy it was declared useless.8 About the same 
time flutes were constructed with the lower extremity 
lengthened and furnished with two supplementary keys to 
produce the Cf and C. This innovation, spoken of by 
Quantz, did not meet with a very favorable reception, and 
was shortly afterwards abandoned. Passing mention may 
be made of the drawing of a flute with a C key in the Music- 
Saal of J. F. B. Mayers, Nuremberg, 1741. 

The tuning of the instrument to different pitches was 
effected, as already explained, by changes in the length, and 
notably by substituting a longer or shorter upper piece in 
the middle joint. So wide were the differences in the 
pitches then in use that seven such pieces for the upper por- 
tion of it were deemed necessary. The relative proportions 
between the different parts of the instrument being altered 
by these modifications in the length, it was conceived that 
the just relation could be re-established by dividing the 
foot into two pieces, below the key. These two pieces were 
adjusted by means of a tenon, and it was asserted that, in 
this way, the foot could be lengthened proportionately to 
the length of the middle joint. Flutes thus improved took 
the name of “ flites 4 registre.’” The register system was, 
about 1752, applied by Quantz to the head joint, and, the 
embouchure section being thus capable of elongation, it was 
allowable to the performer, according to the opinion of this 
professor, to lower the pitch of the flute a semitone, without 
having recourse to other lengthening pieces, and without 


' disturbing the accuracy of intonation. 


The upper extremity of the flute, beyond the embouchure 
orifice, is closed by means of a cork stopper. On the posi- 
tion of this cork depends, in a great measure, the accurate 
the required position to the cork. He —— 
does not name the inventor of this appli- 
ance, but, according to Tromlitz,? the improvement was 
due to Quantz himself. The invention goes back to 1726. 

When the Method of Quantz appeared there were still in 
use, besides the orchestral flute in D, the little fourth flute 
in G, the low fourth flute in A, and the flite d’amour a note 
higher; in France they had, moreover, the little octave 
flute in D (octave). <A bass flute in D had also been 
attempted (see Fig. 2). When Ribocq published his Bemer- 
kungen iiber die Fléte the flute had already the five keys 
here shown. This author does 
not cite the inventor of these 
new keys, but some claim them 
for Kusder, a musical instrument 
maker in London, others for 
Johann George Tromlitz of Leip- 
sic, and Riboeq declares he has seen no flutes so constructed 
other than by these two makers. But Tromlitz lays no 
claim for himself to the credit of this improvement. He 
only says that “he had occupied himself for several years 
in applying these keys so as not to augment the difficulty 
of playing, but, on the contrary, to render the handling of 
them as easy as possible.” We may therefore regard the 
London maker as the author of the first flute with five 
keys, with, however, a reservation as to the Gf key, which, 
from 1727, had been applied by Hoffmann of Rastenberg™ 
to the transverse flute and the oboe. The higher key of 
Cu, adopted from 1786 by Tromlitz, we believe to have been 
first recommended by Riboeg (1782). 

In 1785 Richard Potter, of London, improved Quantz’s 
slide applied to the head joint as well as to the register of 
the foot by a double system of tubes forming double sliding 
air-tight joints. In the document describing this im- 
provement Potter patented the idea of clothing the holes 
which were covered by keys formed by metal conical 
valves. The keys mentioned in the patent were four,—D, 
F, Gt, At. The idea of extending the compass of the flute 


when the accompanying octaves are true. 
Quantz, in speaking of this accessory, 
mentions the use of a nut-screw to give 
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der Musik, by Marpurg, Berlin,1754. Quantz was professor of the 
flute to Frederick the Great, 

8 ae Lorenzoni, Saggio per ben sonare il flauto traverso, Vi- 
cenza, 1779. 

® Ausfiihrlicher und griindlicher Unterricht die Flite zu fy 
Leipsic, 1797. Compare Schilling, Univ.-Lexicon, Leipsic, 1835, 

10 Stendal, 1782. 

ll Kurze Abhandlung von Fldtenspielen, Leipsic, 1786. 

12 Gerber, Lexicon der Tonkiinstler, Leipsic, 1790, 

18 English patent, No. 1499 
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downwards was taken up again about the same time by two 
players of the flute in London named Tacet and Florio. 
They devised a new disposition of the keys C and Og, and 
confided the execution of their invention to Potter. In Dr. 


Arnold’s New Instructions for the German Flute occurs a tab- | 


lature, the engraving of which goes back to the end of the 
18th century, and bears the following title, ‘A Complete 
Drawing and Concise Scale and Description of Tacet and 
Florio’s new invented German Flute, with all the additional 
keys explained.” It explains the use of six keys,—C, Cg, 
Dé, F, Gt, At,—that are not always figured, because the 
employment of so many keys was at once admitted. Trom- 
litz himself, who, however, made flutes with nine keys,— 
adding Ey, another F, and Cg, declared that he was not in 
favor of so great a complication, and that he preferred the 
flute with only two keys, D# and Eb, with a register foot 
joint and a cork nut-screw at the head joint. This instru- 
ment met all requirements. He was even against the use 
of the keys for Ct and Cé, because they altered the recog- 
nized quality of tone of the instrument. When Tromlitz 
published his method, the family of flutes had become 
modified. It comprehended only the typical flute in D, the 
flate d’amoura minor third lower, a “third” flute a minor 
third higher, and, finally, the little octave flute. 

While Tromlitz was struggling in Germany with the idea 
of augmenting the compass of the flute downwards by em- 
ploying open keys for Cand Cg, an Italian, Giovanni Ba- 
tista Orazi,! increased the scale of the instrument down- 
wards by the application of five new keys, viz., B, Bb, A, 
Ab, and G. At the same time that he produced this inven- 
tion? he conceived the plugging of the lateral holes by the 
valve keys then recently invented by Potter. But it was 
hardly possible to obtain a perfect plugging of seven lateral 
holes with the aid of as many keys, for the control of which 
there were only the two little fingers, and therefore this 
invention of Orazi proved a failure. 

In 1808 Frederick Nolan,’ of Stratford, near London, con- 
eeived an open key, the lever of which, terminating by a 
ring, permitted the closing of a lateral hole at the same 
time the key was being acted upon. The combination in 
this double action is the embryo of the mechanism that a 
little later was to transform the system of the flute. Two 
years later Macgregor,* a musical-instrument maker in 
London, constructed a bass flute an octave lower than the 
ordinary flute. The idea was not new, as is proved by the 
existence of the bass flute mentioned above. The differ- 
ence between the two instruments lies in the mechanism of 
the keys. That employed by Macgregor consisted of a 
double lever, a contrivance dating from before the middle 
of the 18th century, of which the application is seen in an 
oboe of large dimensions preserved in the National Museum 
at Munich? 

About 1830 the celebrated French flautist Tulou added 
two more keys, those of F# and 
Ct, and a key, called “de ca- 
dence,” to facilitate the accom- 
panying shakes. 

To inerease the number of 
keys, to improve their system of 
plugging, and to extend the 
scale of the instrument in the 
lower region,—these had hitherto been the principal prob- 
lems dealt with in the improvement of the flute. No maker, 
no inventor whoge labors we have called attention to, had 
as yet devoted his attention to the rational division of the 
column of air by means of the lateral.holes. In 1831 Theo- 
bald Boehm,.a Bavarian, happening to be in London, was 
struck with the power of tone the celebrated English per- 
former Charles Nicholson drew from his instrument. Boehm 
learned, and not without astonishment, that his English 
colleague obtained this result by giving the lateral holes a 
much greater diameter than was then usually admitted. 
About the same time Boehm made the acquaintance of an 
amateur player named Gordon, who had effected certain 
improvements; he had bored the lateral hole for the lower 
E, and had covered it with a key, while he had replaced 
the key for F with a ring. These innovations set Boehm 
about attempting a complete reform of the instrument.® 


1 Saggio per costruiree suonare wn flauto traverso enarmonico che ha 
é suont i del Violino, Rome, 1797. 

2 The idea of this large flute was taken u again in 1819 by 
Trexler of Vienna, who called it the * pavaulon: id 

3% Patent, No. 3183. 

4 Patent, No. 3349, * 

5 Another specimen, almost the same, constructed about 1775, 
and called * de Musette,” may be seen in the Museum of 
the Paris Conservatoire. 

® See Ueber den Flitenbau und die neuesten Verbessernngen. desselben, 
Mainz, 1847; and W. S. Broadwood, An Exsay on the Construction 
of Flutes originally written by Theobald Boehm, published with the 
addition of Correspondence and other Documents, London, 1882. 
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He went resolutely to work, and during the year 1832 he 
produced the new flute which bears his name. This instru- 
ment is distinguished by a new mechanism of keys, as well 
as by larger holes disposed along the tube in geometrical 
progression, 

Boehm’s system had preserved the key of G# open; 
Coche,’ a professor in the Paris Conservatoire, assisted by 
Auguste Buffet the younger, a musical-instrument maker 


| in that city, modified Boehm’s flute by closing the G2 with 


a key, wishing thus to render the new fingering more con- 
formable to the old. He thus added a key, facilitating the 
shake upon CZ with D#, and brought about some other 
changes in the instrument of less importance. 

Boehm had not, however, altered the bore of the flute, 
which had been conical from the end of the 17th century. 
In 1846, however, he made further experiments, and the 
results obtained were put in practice by the construction of 
a new instrument, of which the body was bored cylindrical, 
but the head was modified at the embouchure. The in- 
ventor thus obtained a remarkable equality in the tones of 
the lower octave, a greater sonorousness, and a perfect accu- 
racy of intonation, by establishing the more exact propor- 
tions which a column of air of cylindrical form permitted. 

The priority of Boehm’s invention was long contested, 
his detractors maintaining that the honor of having recon- 
structed the flute was due to Gordon. But an impartial 
investigation vindicates the claim of the former to the 
invention of the large lateral holes.8 His greatest title to 
fame is the invention of the mechanism which allows the 
production of the eleven chromatic semitones intermediate 
between the fundamental note and its first harmonic by 
means of eleven holes so disposed that in opening them suc- 
cessively they shorten the column of air in exact propor- 
tional quantities.® Boehm! has published a diagram or 
scheme to be adopted in determining the position of the 
note-holes of wind instruments for every given pitch. This 
diagram gives the position of the intermediate holes which 
he had been enabled to establish by a rule of proportion 
based on the law of the lengths of strings. 

The Boehm flute, notwithstanding the high degree of 
perfection it has reached, has not secured unanimous favor ; 
even now there are players who prefer the ordinary flute. 
The change of fingering required for some notes, the great 
delicacy and liability to derangement of the mechanism, 
have something to do with this. In England especially, 
the ordinary flute retains many partisans, thanks to the 
improvements introduced by a clever player, Abel Siccama, 
in 1845." He bored the lateral holes of E and A lower, and 
covered them with open keys. He added some keys, and 
made a better disposition of the other lateral holes, of which 
he increased the diameter, producing thus a sonorousness 
almost equal to that of the Boehm flute, while yet presery- 
ing the old fingering for the notes of the first two octaves. 
But in spite of these improvements the old flute will not 
bear an impartial comparison with thatof Boehm. (vy. M.) 


TRANSYLVANIA (Germ. Siebenbiirgen), a 
—<—_| mountainous principality (Gross-Fiirstenthum) form- 


ing the extreme eastern portion of Austria-Hungary, 
is bounded on the W. and N. by Hungary proper, on 
the E. by Bukowina and Moldavia, and on the 8. by 
Walachia. The German name is usually derived from 
the seven principal fortified towns or ‘* burgs’’ founded 
by the German colonists, thongh some authorities 
prefer to connect it with the Zibin Mountains on the 
south frontier. The Latin name appears first after 
the 12th century, and signifies ‘* beyond the woods,” 
i.e., from Hungary; the Magyar and Roumanian 
names (Erdély and Ardealu) both mean ‘‘ forest-land.”’ 
For all political and administrative ends, and in the 
official statistics and returns, Transylvania is now 
wholly incorporated with HuNGARY (y .v.), and to all 
intents and purposes is a part of that kingdom. The 
principality os the form of an irregular circle, with 
an area of about 21,000 square miles, and is on al 
sides surrounded by mountain chains, while 

terior is barred and striped with lower ranges. 
the west or Hungarian side there are various wide and 
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comparatively easy passes into the interior, but on 
the east and south frontiers the lofty bounding 
mountains present steep and rugged faces outwards, 
giving to Transylvania the general aspect of a huge 
natural fortress. ‘These mountains are a continuation 
of the Hungarian and Galician Carpathians; in fact, 
the mountains of Transylvania may be regarded 
together as forming the southeastern main group of 
the Carpathian system. The loftiest and most rugged 
peaks are on the north and south boundaries. On 
the north the highest summit is the Pietross (7534 
feet), one of the Rodna Alps; on the south are the 
Butshetsh (8262 feet), the Kénigstein (7357 feet), and 
the Negoi (8340 feet). The east is bounded by several 
arallel chains, the highest peak in which is the 

ietrossul (6910 feet); and on the west border the 
greatest height is attained towards the south, where 
several peaks reach 7200 feet. On the west are the 
Transylvanian Ore Mountains (Erzgebirge), with the 
curious Detunata (“* thunder-smit ’’), and the Bihar 
group, with its numerous caverns. ‘There are numer- 
ous valleys, ravines, and cafions in the network of 
mountains covering the interior of the country, but it 
is only along the courses of the principal rivers that 
plains of any size are found. ‘The chief rivers are the 
Aluta or Alt, which flows south, pierces the southern 
boundary mountains at the Rother Thurm Pass, and 
joins the Danube, and the Maros, to the west, and the 
zamos, to the north, both tributaries of the Theiss, 
which also falls into the Danube. All these are navi- 
fable, and are fed by various tributaries. The largest 
ake is the Hodoser or Eseger See, 13 miles long. 
Transylvania abounds in mineral springs of all kinds, 
especially saline and chalybeate. ‘The climate is toler- 
ably severe: hot summers alternate with very cold 
winters; but the rainfall is not great. 


“The mineral wealth of Transylvania is very considerable. 
Gold is found in certain quantity in mines, and it is also 
“washed ” in some of the streams, chiefly by Gypsies. The 
gold is often found in conjunction with tellurium (first dis- 
covered in Transylvania in 1782, and until the present cen- 
tury not found anywhere else, see TELLURIUM). Silver, 
copper, lead, and iron are also worked to some profit. Coal 
occurs in corsiderable abundance, and it is mined in the 
Schilthal, but the superabundance of timber has retarded 
its exploitation. Hills largely formed of pure salt are met 
with here and there, and there are also very rich subter- 
ranean deposits of salt, sometimes cropping up on the sur- 
face. Some of the saline springs also yield salt enough to 
render their evaporation profitable. The vegetation of 


Transylvania is luxuriant, except of course in the higher | 


mountain zones. Fruits abound, as apples, pears, peaches, 
apricots, plums, cherries, chestnuts, and almonds; mulber- 
ries are also cultivated. The vine fiéurishes best in the 
valley of the Maros. Agriculture is one of the most im- 
portant industries, though the available good land is by no 
means fully taken up. Thechief crop is maize; but wheat, 
rye, and other grains, potatoes, saffron, hemp, flax, and 
tobacco are also grown. Extensive forests clothe much of 
the country, but are in a somewhat neglected condition. 
On the boundary mountains the trees are mainly conifer- 
ous; in the interior oaks, elms, beeches, and ashes are con- 
spicuous. 

The forests afford cover for many wild animals. Bears, 
wolves, foxes, boars, and various varieties of game are 
found, and on some of the mountains the chamois. There 
is abundant pasturage on which excellent cattle are reared ; 
and in some districts buffaloes are bred for draught pur- 
es More important is the breeding of a sturdy race of 

orses, thousands of which are annually exported. The 
mountains maintain very large flocks of sheep, of which 
two kinds are distinguished—with a fine short-stapled and 
a coarse long-stapled wool respectively. Silkworms are 
bred, and some silk is spun; and the export of honey and 
- wax, from both wild and domestic bees, is not ineonsid- 
erable. Neither the means of communication with the 
external world nor the manufacturing industry in Transyl- 
-vania is developed to any important extent; the latter, 
indeed, has to a certain extent gone back. The most in- 

1 us and in general the most advanced of the popula- 
tion are the “Saxons”; and trade, the great bulk of which 

‘with Roumania, is mainly in the hands of Armenians and 

<s. The chief commercial centres and principal towns 
annstadt, Kronstadt, Bistritz, and Szamos-Ujvar. 


555 


Perhaps the most interesting point in connection with 
Transylvania is the variety of its population, which in 
1880 numbered 2,084,048 in all. Until 1848 the chief in- 
fluence and privileges, as well as the only political rights, 
were divided among the three “ privileged nations” of the 
Hungarians, Szeklers, and Saxons. The first are the de- 
scendants of the Magyar conquerors. The Szeklers, i.e., 
“guardians,” chiefly on the east borders, settled in eastern 
Transylvania to act as guardians of the frontiers. The 
Saxons are the posterity of the German immigrants brought 
by King Geisa IT. (1141-1161) from Flanders and the lower 
Rhine to cultivate and repeople his desolated territories, 
At first these were known as Teutones, Teutonici Hospites, 
and Flandrenses, but since the beginning of the 13th cen- 
tury the general name of “Saxons,” as tantamount to 
“Germans,” has prevailed (cf. SAXONY, vol. xxi. p. 367). 
The Hungarians and Szeklers together number 609,208, and 
the Saxons 204,713, but by far the most numerous element, 
though long excluded from power and political equality, is 
formed by the Walachians or Roumanians, 1,146,611 in 
number, a mixed race, not entitled to the descent which 
they claim from the early Roman colonists of Dacia. The 
Gypsies of Transylvania, who are heard of under a voivode 
or prince of their own in 1417, are estimated at 46,460; 
many of them have abandoved a nomadic life and have 
taken to agriculture or gold-washing. Jews, Armenians, 
Bulgarians, Ruthenians, and Greeks are also represented in 
the medley of peoples. About 70,000 (chiefly children) are 
returned, unclassed, as “not able to speak.’’ The Magyars. 
are mostly Roman Catholics or Unitarians, the Germans 
Protestants, and the Roumanians adherents of the Greek 
Church. 

Transylvania formed part of the Roman province of 
Dacia. After the withdrawal of the Romans the country 
became for centuries the prey of the various peoples who 
swept across it in their restless migrations. At the begin- 
ning of the 11th century (1004) Stephen I, of Hungary 
made himself master of the land, which was thenceforward 
governed as an Hungarian province by a voivode. In 1538 
the voivode, John Zapolya, succeeded in rendering himself 
independent, and he and his successors, who were generally 
elected by the people, were supported by the Turks against 
the house of Austria, while the difficult nature of their 
country preserved them on the other hand from becoming 
too dependent on their powerful allies. After the defeat 
of the Turks at Vienna in 1683, their influence in Transyl- 
vania waned, and in 1699, by the peace of Curlowitz, the 
Porte acknowledged the suzerainty of Leopold I. of Austria 
over Transylvania. By the Leopoldine diploma of 1691 
Leopold had guaranteed the ancient rights and laws of the 
land, and united it formally with the Hungarian crown. 
In 1765 Maria Theresa made it a grand principality (Gross- 
Fiirstenthum), The efforts of the Roumanian inhabitants 
to secure recognition as a fourth “ nation,” and the opposi- 
tion of the non-Magyar population to a closer union with 
Hungary, led to troubles and disagreement early in the 
19th century, culminating in bloody internecine struggles 
in 1848. In 1849, Transylvania was divided from Hungary 
by an imperial decree, and became an Austrian crown-land ; 
but in 1860 the old order was renewed, and the complete 
incorporation with Hungary was perfected in 1868. Since 
that time the policy of the Hungarian party has on the 
whole prevailed, and the Magyarization of the principality 
is steadily being carried through, in spite of the bitter pro- 
tests and discontent of both the Saxons and Roumanians, 
An Hungarian university was founded at Klausenburg in 
1872 ; and Hungarian is recognized as the official ae 
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TRAPANI, a seaport of Italy, capital of the prov- 
ince of Trapani, and an episcopal see, lies on the 
extreme northwest coast of Sicily, 19 miles to the 
north-northeast of Marsala and 4 miles to the west- 
southwest of Monte St. Giuliano. It lies on a sandy 
peninsula resembling a sickle (whence the name, from 
dpéravov), projecting westward and concave towards 
the north. Itisa place of considerable enterprise ; 
the streets are, comparatively speaking, regularly 
built and well kept; and the population are above the 
average in industry and intelligence. The town is 
still surrounded by a wall with bastions. Some of the 
medieval houses are interesting architecturally, but 
none of the public buildings require special notice. 
Among the institutions of Trapani may be mentioned 
the lyceum (with natural history collection and picture 
gallery), the gymnasium, the technical and navigation 
haan and the library. Some of the churches con- 
tain choice works of art. The industries of the place 
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include linen manufacture and works in coral, wood, 
iron, marble, alabaster, mother-of-pearl; there are 
also extensive salt lagoons in the immediate neighbor- 
hood, and there is considerable traffic in salt, soda, 
sulphur, and grain. The harbor, on the southwest 
side of the sickle, is sheltered by a mole and_pro- 
tected by a fort in the islet of Columbara; it has a 
lighthouse at the entrance, and is accessible to vessels 
of about 400 tons. The population in 1881 was 82, 
020. 


Trapani, the ancient Drepanum or Drepana, was the sea- 
port of Eryx (see Eryx and MonTEe SAN GIULIANO), and 
is represented by Virgil as the scene of the death of An- 
chises, and of the funeral games celebrated in his honor. 
Towards the beginning of the First Punic War (c. 260 B.c.) 
it was made a fortress by Hamilcar Barea, who removed 
hither the greater number of the inhabitants of Eryx, the 
1emainder being transferred in 249. It fell into the hands 
of the Romans at the end of the war, and does not figure 
again in ancient history. It appears, however, to have 
continued to flourish as a commercial town, being men- 
tioned both by Cicero and by Pliny. In the Middle Ages it 
became a royal residence, 


TRAPPISTS. The abbey of Notre Dame de la 
Maison-Dieu de la Trappe was founded in 1140 by 
Rotrou, count of Perche, at Soligny-la-Trappe, a vil- 
lage of Haut-Perche, now in the arrondissement of 
Mortagne, department of the Orne, so named from 
the narrow gorge which forms its entrance, compar- 
able to a trap-door. It was at first attached to the 
congregation of Savigny, a minor offshoot of the 
order of Fontevrault. but that congregation was united 
in 1148 to the Cistercian order, and, by the special 
intervention of St. Bernard, was affliated, with all 
its dependencies, to his own abbey of Clairvaux. No 
medizeval monastic order fell more rapidly and sig- 
nally from the spirit of its original institute than the 
Cistercian, and La Trappe formed no exception to the 
general decay. Indeed, its geographical position in a 
district fiercely contested during the long war between 
France and England hastened its declension, for it was 
several times taken and pillaged, while the members 
of the community, at last compelled to break up and 
disperse, returned at the close of the war with their 
traditions interrupted, their discipline relaxed, and 
their moral tone deteriorated. Nor was this the worst. 
The introduction of the ‘‘commendam ”’ system into 
the French Church, whereby secular ecclesiastics were 
empowered to hold monastic benefices without resi- 
dence or confurmity to the rule of the society in which 
they ranked as heads, wrought yet further mischief ; 
aud, though the Trappists at first endeavored to resist 
Jean du Bellay, the celebrated bishop of Paris (after- 
wards cardinal-bishop of Ostia), whom Francis I. 
nominated in,1526 as abbot commendatory, and were 
upheld by the pope in continuing to elect their own 
abbots, yet their efforts were fruitless, and Du Bellay 
was succeeded by a series of titular abbots, under 
whose nominal rule the estates of the abbey were im- 
poverished, the buildings suffered to fall into nearly 
total ruin, and the conduct of the monks became a 
public scandal. In fact, the community was broken 
up, the dismantled monastic buildings were abandoned 
to afew domestics and their families, and the scattered 
Trappists seldom reassembled save for hunting parties 
and similar amusements. Such was the condition of 
things when a reformer arose in the person of one of 
those very abbots commendatory who had been the 
ruin of the institute. 

Armand Jean Bouthillier de Raneé, second son of 
Denis Bouthillier de Raneé and Charlotte Joly his 
wife, was born in Paris on January 9, 1626. By his 
father’s side he was sprung from a patrician family of 
Breton origin long settled in Normandy; by his 
mother’s he was connected with powerful members 
of the official hierarchy. His near kindred were 
wealthy, titled and highly placed in the magistracy, 
the army, and the dignities of the church; while the 
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fact that Cardinal Richelien was one of his sponsors 
and gave him his own fure-names sufficiently attests 
the political influence just then at their disposal. The 
child showed early tokens of considerable abilities, and 
was intrusted by his father to accomplished tutors, 
under whom he made rapid progress. He was origi- 
nally intended to enter the order of the Knights of 
Malta, but the death of his elder brother in 1637 
after a long illness, changed his father’s plans, anc 
the child (who had been tonsured in 1635 by way of 
precaution against such a contingency) was at once 

ut in possession of the various benefices which had 
een secured for his elder; so that while still under 
eleven years of age, he was canon of Notre Dame de 
Paris, abbot of La Trappe, of Notre Dame du Val, 
and of St. Symphorian of Beauvais, and prior of 
Boulogne, near Chambord, and of St. Clementin, in 


| Poitou. In 1642 he was sent to the Collége d’ Harcourt, 


where he began the usual course of philosophy, but ad- 
dicted himself almost at once to the then popular study 
of judicial astrology, which he soon forsook for the 
cognate delusion of alchemy. Nevertheless, he dis- 
tinguished himself in the more accredited studies of 
the college, and graduated as M.A. in 1644. It was 
then usual for Parisian students in theology to attend 
the course of lectures delivered at the Sorbonne, but 
De Rancé preferred to return home and pursue his 
theological studies under private instruction. He was 
ordained deacon in 1648, and, beiug in the heyday of 
youth, with high spirits and popular manners, fell 
readily into the dissipations of the time, leading a very 
irregular life, yet not so as to forfeit the goodwill of 
even his stricter acquaintance. He was ordained priest 
in 1651, but made no alteration in his habits, and yet 
so far kept up his studies that, when examined in 1652 
for his license as bachelor in theology, he came out at 
the head of the candidates, while the famous Bossuet 
ranked only as third. In 1653 he lost his father, who 
bequeathed property to him which doubled his already 
large income, and in 1654 he graduated as doctor of 
divinity, when his uncle, the archbishop of Tonrs, 
made him one of his archdeacons, hinting that this 
preferment would be merely the preliminary of a 
mitre. He never so much as pretended to discharge 
the duties of his new office, but spent his time amusin 
himself at his chateau of Véretz ; in despite of whic 
his uncle nominated him as deputy from the diocese 
of Tours to the general assembly of the French clergy 
convoked by the king in 1655 to diseuss the Jansenist 
controversy. The chief matter of interest in this 
connection is that he was one of the minority of 65 
doctors of the Sorbonne who refused to vote, with the 
majority of 127, a censure upon the Jansenist leader 
Arnauld, though he took part later against that school. 
The sudden death of the duchess of Rohan-Mont- 
bazon, with whom he was intimate, and whose rela- 
tions with him were the subject of much hostile com- 
ment, is said to have been the first great shock which 
began the process of change in his views of life and 
duty. A story, which was first given currency in an 
anonymous account of his conversion published at 
Cologne in 1668, much heightens this by alleging that 
De Rancé arrived at the Duchess’s house unaware of 
her death, and went direct to her apartment without 
being warned by the servants, only to find her 
lying apart from her decapitated body, ing been 
cut off because the coffin was too short and there was — 
no time to procure another. The truth of this story 
(itself containing several improbable incidents) 4 
preps denied by Manpeon, the earliest of 
ncé’s biographers, and has been rejected by Bayle 
and St. Simon, though accepted by La Harpe and 
Voltaire. What is certain is that the alte in his 
habits nearly synchronizes with the des 
de Montbazon, and that the years 1657, 
1659 were mainly spent in solitary studies 
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he sought. while in 1660 the death of the duke of 
Orleans, whose chief almoner he was, appears to have 
given the final direction to his thoughts, though it was 
not for some years that he carried out his new plans 
to the full. His first resolution was to sell his patri- 
mony and resign his benefices, and in 1662 he actually 
sold his chateau of Véretz, made over two mansions 
in Paris to the hétel-dieu, and obtained permission to 
transfer all his abbeys except Boulogne and La Trappe 
to resident heads chosen by himeelf” His canonry of 
Notre Dame had been resigned so far back &s 1653 
because of some difficulty abont residence. After 
making provision for family claims, and retaining a 
comparatively small sum for the repair of Boulogne 
and La Trappe, he distributed the remainder of his 
property to the poor. In 1662 he visited La Trappe, 
which he found in a deplorable condition, and the few 
resident monks so indisposed to listen to his projects of 
reform that they threatened to murder him and throw 
his body into the abbey ponds. In histurn he threatened 
them with the king’s direct interference, and such 
was the terror of Louis XIV.’s name that they at once 
submitted, and consented to retire upon the payment of 
a moderate pension ; whereupon De Raneé filled their 
places in 1663 with monks of the strict Cistercian ob- 
servance, and carefully repaired the monastic buildings 
there and at Boulogne. In that same year he finally de- 
cided to enter the monastic life, and began his novici- 
ate at the Cistercian abbey of Perseigne in Maine, as- 
suming, on his profession in 1664 the actual headship 
of the abbey of La Trappe, whose nominal abbot he 
had been for nearly thirty years. Associating himself 
with other personages who desired to revive the Cis- 
tercian discipline, he made two journeys to Rome to 
obtain papal sanction for their plans, and after con- 
siderable delay a brief was procured from Alexander 
VIL. authorizing the abbot of Citeaux, as general of 
the Cistercians, to hold a grand chapter of the order 
to discuss the proposed refurms, which actually did 
meet in 1667. But De Ranecé’s ideas went much be- 
yond the mere re-establishment of the strict observ- 
ance; and, though he judged some details of the 
_ original rule unsuited to his own day, and blended 
with it some particulars borrowed from the Benedic- 
_ tine rule, yet he was so far from diminishing its general 
austerity that he added to the protracted fasts, the 
total abstinence from flesh-meat, fish, eggs, and wine, 
_ the laborious manual occupations, the hard beds, and 
the severe asceticism, even in the church services, 
which made part of the original rule, also the obliga- 
| tion of perpetual silence,—save at prayers (to which 
eleven hours daily are devoted), and save also the 
_‘*Memento mori’’ with which the Trappists greet 
_ each other on first meeting,—which is the distinguish- 
ing feature of La Trappe, a rule from which none are 
dispensed save the abbot and the guest-master, as 
obliged to hold some degree of intercourse with out- 
siders ; and he further ordained that each monk should 
} spend some time each evening digging his own grave, 
and should sleep on straw in his coffin for a bed. 
These austerities, though cheerfully embraced by the 
monks of La Trappe, and attracting enthusiasts from 
without, were far from being approved generally, even 
in the Cistercian order itself, and when a decree was 
issued by the council of state in 1675 giving the abbot 
of Citeaux absolute authority over all Cistercians of 
the strict observance, De Raneé took alarm, and, 
thinking it possible that an attempt might be made to 
‘mitigate the severities he had introduced (particularly 
s the mortality amongst the members of his society 
vad been very large, and was currently attributed to 
ufficient nutriment), induced them to renew their 
s and to pledge themselves against the admission 
‘relaxations. Nor was he content. with opposing 
ind of resistance to the bishops, abbots, and 
s who remonstrated with him upon the subject, 
took up his pen in defence of his views, 
ed in 1683 his treatise De la Suinteté et des 


557 


Devoirs dela Vie Monastique, which involved him in 
much controversy, notably with the learned Benedic- 
tine Mabillon, who replied to him in his well-known 
work Ziraité des Etudes Monastiques, published in 1691. 
Advancing years and unremitting asceticism told even 
on the strong constitution of De Rancé, and he found 
himself unable to take his share of the manual labors 
of the house, or even to be present in chapter, so that 
in 1695 he felt obliged to resign the abbaey, and pro- 
cured the nomination to succeed him of the prior 
Zosimus, who died before the arrival of the bulls for 
his installation, and Dom Francis-Armand was sub- 
stituted in his room, and inducted into office in 1696. 
He proved a failure as a ruler, and La Trappe broke 
up into two factions during his headship, some hold- 
ing to him and others to De Rancé, till the new abbot 
resigned in a fit of disgust of which he soon repented, 
but could not succeed in recalling his abdication. Dom 
Jacques de la Tour, a man insympathy with De Raneé, 
was then nominated by the crown, and while he was 
still abbot De Rancé died, on October 20, 1700, in the 
seventy-fifth year of his age. 

De Rancé was a toutes copious author, though 
most of his writings were little more than occasional 
pamphlets suggested by the controversies in which he 
was engaged, short devotional treatises, and notices 
of deceased members of his community, but his repu- 
tation for ability and scholarship was never contested. 
He was a successful administrator, and, though the ex- 
treme severity of his institute resulted in the failure of 
fully six-sevenths of the postulants who presented them- 
selves, he gathered round him during his government 
of the abbey no fewer than three hundred ascetics, 
French, Belgians, Germans, Italians, and Irishmen, 
one-third of whom were drawn from less austere com- 
munities or from the ranks of the parochial clergy and 
candidates for the priesthood. Of lay outsiders who 
joined him, the largest proportion consisted of rural 
artisans and laborers, and of soldiers, from officer to 
private (a class for which La Trappe has always con- 
tinued to have attractions), with a small sprinkling of 
the legal profession ; while two physicians and a single 
tradesman complete the tale of those who persevered 
out of the two thousand or so who presented them- 
selves. No daughter houses were founded from La 
Trappe during De Rancé’s life, for, though he was 
ready enough to send some of his monks for a time or 
even permanently to revive the Cistercian discipline in 
other monasteries, he was opposed on principle to 
every scheme which tended to tis the resources of 
La Trappe itself, and it was not till 1705 that the first 
offshoot of the Trappists was planted at Buon-Solazzo, 
near Florence, at the solicitation of Cosmo ILI., grand- 
duke of Tuscany. 

No remarkable events occurred in connection with 
La Trappe till the French Revolution, when the order 
was included in the general suppression of monastic 
societies by the Constituent Assembly in 1790. Even 
then the high character borne by La Trappe, and 
honorably distinguishing it from too many monasteries 
at that time, seemed likely to exempt it from the 
common fate, and great efforts were made to obtain 
its exclusion from the operation of the decree. A 
petition addressed by the Trappists to the National 
Assembly was referred to the council-general of the 
department of the Orne at Alengon, which reported 
against it to the ecclesiastical committee of the 
assembly, though admitting that all the local munici- 
palities which they had consulted were in favor of. 
sparing the abbey. Dom Augustin (Louis Henri 
L’Estrange), at that time master of the novices, fore- 
seeing the result of the inquiry, went to Switzerland 
to provide a refuge for the brethren, and obtained 
permission from the authorities of canton Freiburg to 
take possession of Val-Sainte, an unoccupied Cister- 
cian monastery, and to bring no more than twenty- 
five persons thither. This necessitated leaving more 
than a hundred at La Trappe to await the coming 
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storm, which burst upon Trinity Sunday, June 3, 1792, 
when commissioners seized all the movable goods 
scheduled in their inventory, and compelled the in- 
mates to disperse. Some betook themselves to Soleure ; 
a few retired singly into private dwellings ; but various 
groups set out together to found colonies in Spain, 
Germany, England, and Canada; while the earlier 
Swiss and Tyrvlese houses were compelled to break up 
and seek refuge elsewhere from the French invaders. 
But amidst ‘all difficulties and discouragements the 
order not merely maintained itself, but grew and 
strengthened, and in 1808 ventured to plant anew two 
houses in France itself. This same year, however, 
saw the division of the order into two congregations, 
because the Trappists of Darfeld, under their prior 
Kugéne de Prade, resisted what they considered to be 
the excessive demands made upon them by the abbot 
of the order, that very L’Estrange who had led out 
the colony of Val-Sainte (and who had been constituted 
its head, and that of the whole society, by a brief of 
Pius VI. in 1794), and the dispute was appealed to 
Rome, with the result that in June, 1808, judgment 
was given against L’ Hstrange, and Darfeld was erected 
into an independent abbey under De Prade as abbot, 
and subjected to the jurisdiction of the bishop of 
Miinster. Nearly every Trappist house at this date 
was within Napoleon’s dominions, and, as the order 
sided with the pope against the emperor, the latter 
expelled its monks from all monasteries in the empire, 
and imprisoned not a few of them. With his fall they 
revived again, and obtained permission to return to 
France, whither between 1814 and 1825 they drifted 
back from most of their places of exile, though 1450 
were expelled anew in 1880 under the operation of the 
Ferry laws. La Trappe itself was repurchased by 
L’ Estrange, and became once more the mother house, 
while there are fifteen other French monasteries of the 
order, four Belgian, two English (Mount St. Bernard, 
Leicestershire, and Stape Hill, Dorset), two in Ire- 
land, one each in Germany, Savoy, and Algiers, two 
in Italy, two (Gethsemane in Kentucky and New 
Melleray in Iowa) in the United States, and one 
originally settled in Pennsylvania, but now at Tracadie 
in Nova Scotia.’ An order of Trappistine nuns was 
founded by Dom Augustin in 1827, and has nine French 
houses and one English. The total number are com- 
puted at 3000 members of both sexes. 


The bibliography relating to De Rancé and the Trappists 
is copious, and the following list is not exhaustive. Savary 
(Bishop of Séez), Imago R. P. Dom. Arm. Joan, le Bouthillier 
de Rancé, Abbatis de Trappa, 1701; Maupeou, Vie de M. 
VAbbé de la Trappe, Paris, 1702; Marsollier, Vie de I’ Abbé 
Bouthillier de Rancé, Paris, 1702; Le Nain (brother of Til- 
lemont), Vie de Le Bouthillier de Rancé, Abbé et Réforma- 
teur de la Trappe, Rouep, 1715; Inguimbert, Genuinus 
Character D. Arm. Jounnis Buttilieri Rancei, Rome, 1718; 
Charles Butler, ‘‘ Life of De Raneé,” Miscellanies, vol. iii., 
London, 1817; Dubois, Historie de 0 Abbé De Rancé et de sa 
Réforme, 2 vols., Paris, 1866; Félibien, Description de la 
Trappe, Paris, 1672; Helyot and Badiche, Histoire des 
Ordres Religieux, art.‘ La Trappe,” Paris, 1859; Wetzer and 
Welte, Kirchenlexicon, art. “Trappisten,” Frieburg, 1849. 
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TRAS-OS-MONTES (7. ¢., “Behind the Moun- 
tains ’’) is the northeast frontier province of Portugal, 
situated on the other side of the Serra de Mario from 
Oporto. On the W. it is bounded by Entre Minho e 
Douro, and on the 8. by Beira. The area is 4260 
square miles, and the population increased from 
393,279 in 1878 to 396,676 in 1881. Physically the 
province is a mountainous plateau, the most elevated 
in Portugal, and characterized_by the picturesqueness 
and wildness of its scenery. Monte Zinho reaches a 

height of 7445 feet. Vast tracts are covered with 
heath ; but in certain parts the soil is fertile, and the 


1 [In_ 1803 a respon colony settled at Pigeon Hill, near Cone- 
wago, Pa. This colony removed to Kentucky in 1805, and from 
there to Tracadie, Nova Scotia, in 1813. The present Trappist 
house at Gethsemane, Ky., was established in 1848,—Am, ED} 
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rich wine-growing district on the upper Douro (Alto 
Douro) is the native country of port. Silk-growing is 
also carried on; and wheat, rye, hemp, and flax appear 
among the exports. The province is divided into the 
two administrative districts of Villa Real and Bra- 
ganza. Besides the two towns thus named, two only, 
Chaves and Miranda do Douro, are of any considerable 
size. 

TRAVANCORE, a native state in Madras presi- 
dency, India, between 8° 4” and 10° 227 N. lat. and 
betweeti 76° 12’ and 77° 38’ E. long., with an area of 
6730 square miles. It is bounded on the N. by the native 
state of Cochin, on the EK. by the British distriets of 
Madura and Tinnevelli, and on the 8. and W. by the 
Indian Ocean. This state is described as one of the 


most picturesque portions of southern India. Its 
most marked physical feature is furnished by the 
Western Ghats, which rise to an elevation of 8000 


feet and are clothed with magnificent primeval forest ; 
they throw out spurs towards the coast, along which 
there is a belt of flat country of about 10 miles in 
width, covered with an almost unbroken mass of cocoa- 
nut and areca palms, which to a great extent constitute 
the wealth of the country. The whole surface is 
undulating, and presents a series of hills and valleys 
traversed from east to west by many rivers, the floods 
of which, arrested by the peculiar action of the 
Arabian Sea on the coast, spread themselves out into 
lagoons or backwaters, connected here and’ there by 
artificial canals, and forming an inland line of smooth- 
water communication for nearly the whole length of 
the coast. The chief river is the Periyar, which is 
navigable for 60 miles; other important rivers are the 
Pambai and its tributary the Achinkoil, the Kallada, 
and the Western Taémbraparni. Iron is abundant. 
Elephants are numerous, and tigers, leopards, bears, 
bison, elk, and various kinds of deer abound in the 


forests. The state possesses some good roads, and, on 
the whole, internal communication is tolerably com- 
plete. Travancore has an abundant rainfall, with 


every variety of climate and temperature. 


In 1881 the population of Travancore was found to 
number 2,401,158 (males 1,197,134, females 1,204,024), of 
whom 1,755,610 were Hindus, 146,909 Mohammedans, and 
498,542 Christians. The chief towns are TRIVANDRUM 
(q.v.), the capital, Aléppi, the commercial centre and chief 
seaport of the state, and Quilon, another seaport and 
military headquarters. Among the principal articles which 
the state produces are rice, cocoa-nut palm, pepper, areca- 
nut, cardamons, tamarind, coffee, timber, ete. The manu- 
factures comprise cocoa-nut, gingelly, Jemon-grass, and 
laurel oils, jaggery and molasses, salt, arrack, cotton cloths 
and yarns, pottery, and coir yarn, rope, and matting. Its 
revenue in 1884-85 was estimated at £640,548 [$3,113,063.28]. 
Travancore state is in subsidiary alliance with the British 
Government, to which it pays a tribute of £80,000 [ $388,800) 
a year. It is one of the few states which have never 
turned against the British. Under the enlightened rule 
of the late maharajah the country made great cp pee 
and it now stands very high among native states. It is free 
from debt, and has a surplus of reyenue over expenditure. 
The sovereignty as well as the inheritance of property passes 
in the female line. 


TRAWLING. See Fisnerres. 

TREASON. The law which punishes treason is a 
necessary consequence of the idea of a state, and is 
essential to the existence of the state. Most, if not 
all, nations have accordingly, at an ear) riod of 
their history, made provision by legislation or other- 
wise for the punishment of those offences against 
public order which consist in more or Jess direct 
attacks upon the safety of the state or its chief. The 
principle is universal; it is the application of the 
principle which leads to differences of opinion. at 
would have been a capital crime at 
Tiberius may be no offence at all in Englan 
the advantage of both the state and th 
what is treason and what is not sh 
defined, so that as little as possible 
power, apt to be strained in times of p 
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ment, should be left to the judicial or executive 
authorities. The importance of this was seen by 
Montesquieu. Vagueness in the crime of treason, 


says he, is sufficient to make the government degen- | 


erate into despotism.’ At the same time, it may be 
left the crime undetined. The object of Henry VIL, 
for instance, was rather to define it as closely as 
possible by making certain acts treason which would 
not have been so without such definition. In both 
ancient and modern history treason has generally been 
a crime prosecuted by exceptional procedure, and 
visited with aflictive as distinguished from simple 
punishments (to use the terminology of Bentham). 

In Roman law the offences originally falling under 
the head of treason were almost exclusively those 
committed in military service, such as in Eneland 
would be dealt with under the Army Act. The very 
name perduellio, the name of the crime in the older 
Roman law, is a proof of this. Lerduelles were, 
strictly, public enemies who bore arms against the 
state; and traitors were regarded as having no more 
rights than public enemies. The Twelve Tables made 
it punishable with death to communicate with the 
enemy or to betray a citizen to the enemy. Other 
kinds of perduellio were punished by interdiction of 
fire and water. The crime was tried before a special 
tribunal, the duumviri perduellionis, perhaps the 
earliest. permanent criminal court existing at Rome. 
At a later period the name of perduellio gave place to 
that of lesa majestas, deminuta or minuta majestas, 
orsimply majestas. The lex Julia majestatis, to which 
the date of 48 B.c. has been conjecturally assigned, 
continued to be the basis of the Roman law of treason 
until the latest period of the empire. The original 
text of the law appears to have still dealt with what 
were chiefly military offences, such as sending letters 
or messages to the enemy, giving up a standard or 
fortress, and desertion. With the empire the law of 
muajestas received an enormous development, mainly in 
the reign of Tiberius, and led to the rise of a class of 
professional informers, called delatores.2 The concep- 
tion of the emperor as divine* had much to do with 
this. It became a maxim that treason was next to 
sacrilege‘ in gravity. The law as it existed in the time 
of Justinian is contained chiefly in the titles of the 
Digest’ and Codé& ‘‘ Ad legem Juliam majestatis.’’ The 
definition given in the Digest (taken from Ulpian) is 
this: ‘*majestatis crimen illud est quod adversus 
populum Romannn vel adversus securitatem ejus 
committitur.”’ Of treasons ‘other than military of- 
fences, some of the more noticeable were the raising 
of an army or levying war without the command of 
the emperor, the questioning of the emperor’s choice 
of a successor, the murder of (or conspiracy to murder) 
hostages or certain magistrates of high rank, the oc- 
cupation of public places, the meeting within the city 
of persons hostile to the state with weapons or stones, 
incitement to sedition or administration of unlawful 
oaths, release of prisoners justly confined, falsification 
of public documents, and failure of a provincial gov- 
ernor to quit his province at the expiration of his office 
or to deliver his army to his successor. The intention 
femurs) was punishable as much as an overt act 
effectus)." The reported opinions as to what was not 
treason show the lengths to which the theory of treason 
must have been carried by at least some person in an- 
thority. It was not treason to repair a statue of the 


1 Esprit des Loiz, bk. xii. ¢. 7. 
2 See Merivale, Hist. of the Romans under the Empire, vol. iii. p. 
467, vol. v. Pp. 141. 
8 “ Principes instar deorum esse” are the words of Tacitus. 
_ 4 This crime was called lesa majestas divina in later law. 
6 xlviii. 4. 6 ix, 8. 
7 A similar provision was contained in the Golden Bull of 
IV. ¢. 24. In English law, with the one exception of a 
‘statute of Richard IT. (21 Ric. II. ce. 3) repealed in the first year 
of IV., an overt act has always been necessary. The diffi- 
tt ad & mere intention is obvious. In French and 
w the overt act (atlentat or en) is as indispens- 


English, . 
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emperor which had deeayed from age, to hit such a 
statue with a stone thrown by chance, to melt down 
such a statue if unconsecrated, to use mere verbal 
insults against the emperor, to fail in keeping an oath 


; | sworn by the emperor, or to decide a case contrary to 
observed that despotic governments have not always } 


an imperial constitution. Treason was one of the 
‘* publica judicia,’”’ e., one of those crimes in which 
any citizen was entitled to prosecute. The law went 
further than this, and deprived the accused in a charge 
of treason of his ordinary remedy for malicious prose- 
eution. It also took from him the privilege (which 
those accused of other crimes generally possessed) 
from accusation by women or infamous persons, from 
liability to be put to the torture, and from having his 
slaves tortured against him (see TorTuRE). The pun- 
ishment from the time of Tiberius was death (usually 
by beheading)* and confiscation of property, coupled 
with complete civil disability. A traitor could not 
make a will or a gift or emancipate a slave. Hyven the 
death of the accused, if guilty of treason of the 
gravest kind, such as levying war against the state, 
did not extinguish the charge, but the memory of 
the deceased became infamous, and his property was 
forfeited as though he had been convicted in his life- 
time. 

The law of England corresponds to a considerable 
extent with Roman law; in fact, treason is made by 
Blackstone the equivalent of the er/men leesce majes- 
tatis. The history of the crime in the two systems 
agrees in this that in both the law was settled by legis- 
lation at a comparatively early period, and subsequently 
developed by judicial construction. In both, too, there 
were exceptional features distinguishing this crime from 
other offences.® For instance, at common law treason 
was not bailable (except by the Queen’s Bench) or 
clergyable, could not be cleared by sanctuary, and did 
not admit of accessories, for all were principals, nor 
could a married woman plead coercion by her husband. 
To stand mute and refuse to plead did not save the 
lands of the accused, as it did in felony, so that the 
‘*neine forte et dure’’ (see TORTURE) was unnecessary 
in treason. These severities were due to the concep- 
tion of treason as a breach of the oath of allegiance. 
Other differences introduced by statute will be men- 
tioned later. In some cases a statute simply affirmed 
the common law, as did the Statute of Treasons to a 
great extent, and as did 26 Hen. VIII. ¢. 13, depriy- 
ing those accused of treason of the benefit of sanctuary. 
How far the Roman law was consciously imitated in 
England it is impossible to determine. It was certainly 
not adopted to its full extent, for many acts were mu- 
jestas which were never treason, even in the most 
despotic periods. Treason was the subject of legisla- 
tion in many of the pre-Conquest codes. The laws 
of Alfred and Bithelred”™ punished with death any 
one plotting against the life of the king. Soon after 
the Conquest the Leges Henrie? Primi” put any one 
slaying the king’s messenger in the king’s mercy. The 
crime was shortly defined by Glanvill’® and at greater 
length by Bracton," who follows Roman law closely. 
He includes under treason sedition and coining. ‘Trea- 
son seems to have rested chiefly, if not wholly, upon 
common Jaw until the year 1352, when the famous 
Statute of Treasons (25 Edw. III. st. 5, ¢ 2) was 
passed. The statute appears to have arisen from a 
petition of the Commons in 1348, praying for a defini- 
tion of the offence of aceroaching sa power, a charge 
on which several persons—notably Gaveston and the 
Despencers—had suffered. The offences made treason 
by the statute are these: (1) to compass or imagine’ 


8 To harbor a fugitive enemy was punishable only by deporta- 
tion, Dig., xlviii. 19, 49. 

® The position of treason as a special crime prosecuted by 
special procedure is one common to most legal systems at some 
period of their existence. For instance, in Germany, by a@ con- 
stitution of Henry VII. the procedure was to be summary, sine 
strepitu et figura judicii. 

10 ¢@. 4, 11 y, 30. 12 xxix. 2. 3 xiv. 1. 14 118b. 

18 These words, according to Luders (Law Tracts, note ad Jin.), 
mean to attempt or contrive. 
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the death of the king,! the queen, or their eldest son 
and heir; (2) to violate the king’s companion, or his 
eldest daughter unmarried, or the wife of his eldest 
son and heir; (3) to levy war against the king in his 
realm, or be adherent to the king's enemies in his 
realm, giving them aid and comfort in the realm or 
elsewhere; (4) to counterfeit the king’s great or privy 
seal or his money; (5) to bring false money into the 
realm, counterfeit to the money of England, as the 
money called Lushburgh,? knowing the money to be 
false ; (6) to slay the chancellor, treasurer, or the king’s 
justices of the one bench or the other, justices in 
eyre, or justices of assize, and all other justices 
assigned to hear and determine, being in their places 
doing their offices. The statute further defined petty 
treason to be the slaying of a master by his servant, 
a husband by his wife, or a prelate by a man 
secular or religious owing him allegiance. In all 
cases of treason not specified in the statute the 
justices before whom the case came were to tarry 
without going to judgment until the cause had been 
showed and aad 5 a the king and his parlia- 
ment whether it ought to be judged treason or felony. 
The statute, so far as it defines the offence, is still law, 
except the clauses as to counterfeiting the seal, coining 
and petit treason, repealed respectively, after a con- 
siderable amount of intermediate modification by 
statute, by 11 Geo. IV. and1 Will. IV. ¢. 66, 2 and 3 
Will. IV. c. 34, 30 Geo. IIT. ec. 48, and 9 Geo. IV. e. 


31. Petit treason is now treated as murder, 24 and 25 


Vict. c. 100.3 From the time of the passing of the | 


Statute of Treasons the limits of treason were con- 
tinually being extended for a time, and again reduced 
to the bounds fixed by the statute. It protected only 
the king’s life, and its insufficiency was supplemented 
in periods of danger by legislation, often of a tempo- 
rary nature. Under Richard II. and Henry VIIL. 
many new offences were made treason,* but the Acts 
creating these new treasons were repealed at the earli- 
est opportunity by the parliaments of their successors 
and the Statute of Treasons was made the final stand- 
ard by 1 Mary, sess. 1, ¢. 1. The reign most prolific 
in statutory additions to the law of treason was un- 
doubtedly that of Henry VIIT. Legislation in this 
reign was little more than a register of the fluctuating 
opinions of the monarch. Thus, by 25 Hen. VIIL e. 
22 it was treason not to believe Mary illegitimate and 


Elizabeth legitimate ; by 28 Hen. VIIL. ¢. 7 it was | 


treason to believe either legitimate ; by 35 Hen. VIII. 
c. 1 it was treason not to believe both legitimate. An 
interesting act of this reign, 37 Hen. VIII. ec. 10, shows 
thata class of men like the Roman delutores must have 
been called into existence by all the new legislation. 
The Act constituted it felony to make anonymous 
charges of treason without daring to appear in support 
of them before the king or council. ut of the mass 
of Henry VIII.’s Acts, only two are still law,—28 
Hen. VIII. ¢. 15 and 35 Hen. VIIL e. 2, giving 
power to try treasons committed within the jurisdiction 
of the admiralty and out of the realm. Many other 
instances of offences of a temporary kind made treason 
at different times occur among the statutes, especially 
in those levelled at the papal jurisdiction by the parlia- 
ments of Elizabeth. R few of the more interesting 
of other kinds may be briefly noticed. It was treason 
by 21 Ric. IT. ¢. 4 to attempt to appeal or annul judg- 
ments made by parliament against certain traitors ; by 
2 Hen. V. st. 1. c. 6, and 29 Hen. VI. ¢. 2 to break a 


1 This by Mary, sess. 3,¢ 1 includes a queen regnant, 

2 i.e., Luxemburg. ‘ ¥ ‘ 

8 Since the disappearance of I gee treason as a distinct crime, 
it seems useless to retain the old name of high treason by which 
what may be called treason proper was formerly known. 

* One reason for making these offences treason rather than 
felony was no doubt to give the crown rather than the lord of 
the fee the right to the real estate of the criminal on forfeiture. 
Had the offences been felony the king would have had only his 
year, day, and waste on the estate escheating to the lord. as was 
yarn in treason before the Statute of Treasons (see 
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truce or safe-conduct; by 5and 6 Edward VI. e. 11 to 
hold castles, fortresses, or munitions of war against the 
king; by 17 Car. II. e. 5 to adhere to the United Proy- 
inces; by 9 Will. IIL. ec. 1. to return without license 
if an adherent of the Pretender; by 12 and 13 Will. 
IIL. ¢. 3 to correspond with the Pretender; and by 
57 Geo. IIL. ¢. 6 to compass or imagine the death of 
the prince regent. In piditisn to these, many Acts of 
attainder were passed at different times. One of the 
most severe was that against Catherine Howard, 33 
Hen. VIII. c. 21, which went as far as to make it 
treasonable for any queen to conceal her antenuptial 
incontinence. Other Acts were those against Arch- 
bishop Secrope, Owen Glendower, Jack Cade, Lord 
Seymour, Sir John Fenwick, James Stuart, and Bishop 
Atterbury. In one case, that of Cromwell, Ireton, and 
Bradshaw, an Act of attainder was passed after the 
death of those guilty of the treason, 12 Car. IL. e. 30. 
At times Acts of indemnity were passed to relieve those 
who had taken partin the suppression of rebellion 
from any mg liability for illegal proceedings. 
il such Acts were passed in the reign of Williain 


The Statute of Treasons, as interpreted by the judges, is 
still the standard by which an act is determined to be trea- 
son or not. The judicial interpretation has been some- 
times strained to meet cases scarcely within the contempla- 
tion of the framers of the statute: eg., it became estab- 
lished doctrine that a conspiracy to levy war against the 
king’s person or to imprison or depose him might be given 
in evidence as an overt act of compassing his death, and 
that spoken words, though they could not in themselves 
amount to treason, might constitute an overt act, and so be 
evidence. Besides decisions on particular cases, the judges 


| at different times came to general resolutions which had an 


appreciable effect on the law. The principal resolutions 
were those of 1397 (confirmed by 21 Ric. IL. ¢. 12), of 1557, 
and those agreed to in the case of the regicides at the Res- 
toration and reported by Sir John Kelyng. A remarkable 
resolution in favorem rei among the latter was that a 
prisoner ought not to be ironed during trial. The result of 
judicial decisions on the Statute of Treasons was summed 
up in Acts passed in 1786, made permanent in 1817 and in 
1848 (57 Geo. III. ¢.6 and 11 Vict. ¢. 12, the latter often 
called the Treason Felony Act). The effect of this legisla- 
tion, according to Mr. Justice Stephen, is that such of the 
judicial constructions as extend the imagining of the 
king’s death to imagining his death, destruction, or any 
bodily harm tending to death or destruction, maim or 
wounding, imprisonment or restraint, have been adopted, 
while such of the constructions as make the imagining 
of his deposition conspiring to levy war against him, and 
instigating foreigners to invade the realm, have not been 
abolished, but are left to rest on the authority of decided 
cases, The present state of the law has been incorporated 
by skilled lawyers in the draft criminal code, which will no 
doubt becomean Act when parliament has leisure to devote 
to matters of this kind. The code draws a distinction 
between treason and treasonable crimes, the former includ- 
ing such acts (omitting those that are obviously obsolete) 
as by the Statute of Treasons and subsequent legislation are 
regarded as treason proper, the latter including the crimes 
contained in the Act of 1848. In the words of the code 
(276) “ treason is (a) the act of killing Her Majesty, or 
doing her any bodily harm tending to death or destruction, 
maim or wounding, and the act of imprisoning or restrain- 
ing her; or (b) the forming and manifesting by an overt 
act an intention to kill Her Majesty, or to do her any bodily 
harm tending to death or destruction, maim or wounding, 
or to imprison or to restrain her; or (¢) the act of killing 
the eldest son and heir-apparent of Her pes kD the 
queen consort of any king of the United King m of ¢ t 
Britain and Ireland ; or (d) the forming and manifesting 
by an overt act an intention to kill the eldest son and heir- 
apparent of Her Majesty, or the queen consort of any king 
of the United Kingdom of Great Britain and Ireland; or 
(e) conspiring with any person to kill Her Majesty, or to do 
her any bodily harm tending to death or destruc’ maim 
or wounding, or conspiring with any person to impr y 


restrain her; or (f) levying war against Her 
either with intent to depose Her esty from t! 
honor, and royal name of the Imperial crown c 
Kingdom of Great Britain and Ireland or of a 
Her Majesty’s dominions or countries; or in| 
or constraint to compel Her Majesty to chang: 


ye 
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or counsels, or in order to intimidate or overawe both 
Houses or either House of Parliament; or (g) conspiring to 
levy war against Her Majesty with any such intent or for 
any such purpose as aforesaid; or (h) instigating any for- 
eigner with force to invade this realm or any other of the 
dominions of Her Majesty; or (i) assisting any public enemy 
at war with Her Majesty in such war by any means what- 
soever; or (j) violating, whether with her consent or not, 
a queen consort, or the wife of the eldest son and heir-ap- 
parent for the time being of the king or queen regnant.” 
There are a few other Acts still in force besides those of 
1817 and 1848 which have dealt with substantive law. 
By 11 Henry VII.c. 1 obedience to the de facto sovereign for 
the time being is not treason. By 1 Anne st. 2, ¢. 21, it is 
treason to endeavor to hinder the next successor to the 
crown from succeeding, and by 6 Anne ce. 41 it is treason 
to maliciously, advisedly, and directly by writing or print- 
ing maintain and affirm that any person has a right to the 
crown otherwise than according to the Acts of Settlement 
and Union, or that the crown and parliament cannot pass 
statutes for the limitation of the succession to the crown. 
The Acts dealing with procedure and punishment are 
more numerous, and are characterized by a slowly increas- 
ing favor shown to the accused.—in fact, considerably 
greater than in felony, for counsel were not allowed to 
prisoners in charges of felony until 1836, and such prisoners 
are still not entitled to a copy of the indictment. 
of the names of the witnesses or jury. With respect 
to the mode of trial, the effect of common law 
and legislation is that there are now four varieties,— 
IMPEACHMENT (q.v.), trial of a peer by the peers, court | 
martial, and trial by a judge of the High Court of Justice | 
and a jury. The offence cannot be tried at quarter sessions. | 
Trial by battle in cases of treason ceased in the 14th cen- 
tury, as far as regards appeals in the common law courts or 
in parliament, by the effect of several statutes passed be-_ 
tween 1332 and 1399. Appeals of treason were finally 
abolished in 1819 (see APPEAL). In the court of the lord 
high constable an award of battle occurred as lately as 1631 
in the case of Lord Rea.! Traitors in the reign of Edward 
TY., and perhaps later, were at times tried by martial law. 
The issue of commissions of martial Jaw in time of peace 
was declared illegal by the Petition of Right in 1628. The 


time of open rebellion still exists, and is recognized by 
statute. In two Acts, for instance, dealing with Ireland, | 
43 Geo. III. c. 117 and 3 and 4 Will. IV. c. 4, it was 
provided that nothing in the Acts was to take away 
the undoubted prerogative of the crown for the public 
safety to resort to the exercise of martial law against 
open enemies and traitors. A peer is tried before 
the House of Lords, or the court of the lord high 
steward if the trial be during the recess of parliament. 
Procedure in such trials is regulated by 7 and 8 Will. III. 
¢. 3, and other Acts. The last trial of a peer for treason 
was that of Lord Lovat in 1746-47. Persons subject to 
nayal or military law are triable by court martial in cer- 
tain cases under the powers given by the Naval Discipline 
Act, 1866, and the Army Act, 1881. The trial of treason 
committed out of the realm is regulated by 35 Hen. VIII. 
_¢c. 2,5 and 6 Edw. VI. c.11,.and 7 Anne c. 21. Lord Mac- 


for treason committed in Ireland.? 
at the trial depends upon a large number of Acts, of which 
the most important is one passed in 1695 (7 and 8 Will. III. | 
¢. 3). It enacted that persons indicted for treason are to 
have a copy of the indictment delivered to them five days 
before trial. The court is empowered to assign counsel for 
the prisoner (a power extended to impeachments by 20 Geo. 
Il. e. 30), The oath of two witnesses, or confession in 
open court, or refusal to plead, or peremptory challenge of 
more than thirty-five jurors is necessary for conviction. 
The witnesses must be both to the same overt act or one to 
ne and the other to another overt act of the same treason, 
If two or more treasons of divers kinds are alleged in one 
ictment, one witness to prove one treason and another 
prove another are not sufficient. No person is to be in- 

ed unless within three years after the offence, exeept 


before trial. He is entitled to the same process to compel 
witnesses to appear as is usually granted to compel the 
1 s for the prosecution. No evidence is to be given 


1 Shakespeare twice makes effective 
treason, in Lear and Richard LI. 


the Bill of Rights the jurors in trials for treason must 
bee we tae This provision of the Act was repealed 


- Vou, XXIII.—1194 


prerogative of the crown to try traitors by martial law in, 


eure was tried by jury in England under 35 Hen. VIII. ¢. | 
Procedure before and | 


om a charge of attempted assassination of the king. The 
cused is to have copies of the panel of the jury ® two days | 


overt act not expressly laid in the indictment. The. 


| two witnesses. 


use of the trial by battle | 


| 
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Act expressly denied the prisoner the names of the wit- 
nesses against him, The law on this point was altered by 
7 Anne ¢, 21, which enacted that a list of such witnesses 
was to be delivered to him ten days before trial. Such 
witnesses had previously been made examinable upon oath 
by 1 Anne st. 2,¢,9. By 5 and 6 Vict. c. 51 (extending 
the provisions of an Act of 1800) the advantages given by 
the Act of William III. are not to extend to a prisoner 
charged with treason in compassing or imagining any 
bodily harm tending to the death or destruction, maiming 
or wounding of the queen, where the overt act is an at- 
tempt to injure the person of the queen, In such a case 
the trial is to proceed in every respect and on the like evi- 
dence as if it were for murder, By 11 Vict. ¢. 12 no prose- 
cution for a felony under the Act, in so far as it is ex- 
pressed by open and advised speaking only, is to be insti- 
tuted unless information be given to a justice or sheriff 


| within six days and a warrant issued within ten days of 


the information, and no person is to be convicted of such 
an offence except on confession in open court or proof by 
The prisoner is not to be acquitted if the 
facts amount to treason. There may be accessories to 
felonies under this Act, which, as has been already stated, 
there cannot be to treason. The prosecutor and witnesses 
are not entitled to costs. By a later Act of the same year 
(11 and 12 Vict. c. 42, 7 23) a person charged with treason 
is not to be admitted to bail except by order of a secretary 
of state or by the Queen’s Bench Division or a judge 
thereof in vacation. 

The punishment of treason at common law was barbarous 
in the extreme.t The sentence was that the offender, if a 
man, be drawn on a hurdle to the place of execution, that 
there he be hanged by the neck till he be dead, that his 
head be severed from his body, and that his body be di- 
vided into four quarters, the head and quarters to be at the 
disposal of the crown. A woman was drawn to the place 
of execution, and there burned alive. The Acts of 30 Geo. 
Ill. c. 48 and 54 Geo. III. c. 146 changed the sentence to 


_ hanging in the case of women, and in the case of men en- 


abled the crown, by warrant under the sign manual coun- 
tersigned by a secretary of state, to change the sentence to 
beheading or remit it altogether. By the Felony Act, 1870, 
the punishment is hanging only, but 54 Geo. III. ¢. 146 
appears to be still so far in force that beheading may be 
substituted by warrant of the crown where the criminal is a 
man. Attainder and forfeiture are abolished by the Felony 
Act, 1870, except where the offender has been outlawed? 
The maximum penalty for a felony under the Act of 1848 
is penal servitude for life. In every pardon of treason the 
offence is to be particularly specified therein (see PARDON). 
Trials for treason in Great Britain and Ireland have been 
very numerous, and occupy a large part of the numerous 
volumes of the State Trials. Some of the more interesting. 
may be mentioned, Before the Statute of Treasons were 
those of Gaveston and the Despensers in the reign of 
Edward II. on charges of accroaching the royal power. 
After the Statute were those (some before the peers by trial 
or impeachment, most before the ordinary criminal courts) 
of Empson and Dudley, Fisher, More, the earl of Surrey, 
the duke of Somerset, Anne Boleyn, Lady Jane Grey, Sir 
Thomas Wyatt, Cranmer, the queen of Scots, Sir Walter 
Raleigh, Strafford, Laud, Sir Henry Vane and other regi- 
cides, William, Lord Russell, Algernon Sidney, the duke of 
Monmouth, and those implicated in the Pilgrimage of 
Grace, the Gunpowder, Popish, Rye House, and other plots. 
Cases where the proceeding was by bill of attainder have 
been already mentioned. Occasionally the result of a trial 
was comfirmed by statute. In some of these trials, as is 
well known, the law was considerably strained in order to 
insure a conviction. Since the Revolution there have been 
the cases of those who took part in the risings of 1715 and 
1745, Lord George Gordon in 1780, Hardy and Horne Tooke 
in 1794, the Cato Street conspirators in 1820, Frost in 1840, 
and the Fenians in 1867. It should be noticed that many 
cases of proceedings for treason against foreigners occur. 
Treason committed by them within the realm is a breach 
of what has been called local allegiance, due to the sover- 
eign of the country in which they reside. Such are the 
cases of Leslie, bishop of Ross, ambassador to Elizabeth | 
from the queen of Scots, the Marquis de Guiscard in Queen 
Anne’s reign, and Gyllenborg, the ambassador from Sweden 


+ The exceptional character of the punishment, like that of the 
procedure, may be paralleled from Germany. The punishment 
of traitors by Frederick Il. by wrapping them in lead and throw- 
ing them into a furnace is alluded to by Dante, Inferno, xxiii. 66. 

Proceedings after the death of an alleged traitor might at one 
time have been taken, but only to a very limited extent as com- 
red with what was allowed in Roman and Scots law. Sir E. 
ke (4 Rep., 57) states that there might have been forfeiture of 
the land or £ sof one slain in rebellion on view of the body by 
the lord chief justice of England as supreme coroner. 
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to George II. Proceedings against ambassadors for treason 
have never gone beyond imprisonment, more for safe cus- 
tody than as a punishment. No amount of residence 
abroad will suffice to exempt a native-born subject from 
the penalty of treason if he bear arms against the country 
of his birth.! 

Misprision (from the old French mespris) of treason, in 


the words of Blackstone, “ consists in the bare knowledge | 


and concealment of treason, without any degree of assent 
thereto, for any assent makes the party a principal traitor.” 
At common law even, the concealment was treason, but 5 
and 6 Edw. VI. ¢. 11 and 1 and 2 Ph. and M. ¢, 10 made 
concealment a misprision only. The offence was dealt 
with by many Acts, under some of which rather remark- 
able crimes were made misprision; e.g., 14 Eliz. ¢. 3 consti- 
tuted the counterfeiting of foreign coinage a misprision. 
The procedure in trials for misprision is in general the 
same as that followed in trials for treason, most of the Acts 
regulating procedure including both crimes. The punish- 
ment is loss of the profit of the lands of the offender during 
life, and imprisonment for life. 

Cognate Offences.—Under this head may be conveniently 
grouped certain offences against public order which, though 
not technically treason or treasonable offences (to use the 
language of the draft criminal code), are so nearly allied to 
them as to make it convenient to treat them under the 
head of treason. The most interesting of these for his- 
torical reasons is premunire. ‘The word is derived from 
premunire or premoneri facias, the introductory words of 
the writ of summons to the defendant to answer the charge. 
From this the word came to be used to denote the offences 
prosecuted by means of such a writ, usually of an ecclesi- 
astical kind. The Statute of Premunire, specially so 


called, is 16 Ric. Il. c. 5, enacting that the procuring at 


Rome or elsewhere of any translations, bulls, etc., against 
the king puts the persons offending out of the king’s* pro- 
tection, subjects their goods to forfeiture and themselves to 
attachment or process of premunire facias. The Act intro- 
duced no new principle, but simply continued the anti- 
papal policy visible in the Statutes of Provisors, the earliest 
of which dated from 1307. At different times many other 
Acts were passed, extending the penalties of preemunire to 
other crimes, usually those connected with the supremacy 
of the pope (2 Hen. IV. c. 4, mentioned under TrrHeEs, is 
an example), but sometimes of a more distinctly political 
as distinguished from religious nature. Thus it is preemu- 
nire by 13 Car. I. c. 1 to aflirm the power of parliament to 
legislate without the crown, by the Habeas Corpus Act to 


send a prisoner beyond seas, and to verbally assert the. 


right of a person to the crown contrary to the Acts of Set- 
tlement and Union is premunire by,6 Anne ¢. 41. To do 
so by writing or printing is, as has beén said, treason, The 
latest Act constituting a preemunire is the Royal. Marriage. 
Act, 12 Geo. III. ¢. 11, which subjects to the penalties of 
premunire any one guilty of a breach of the provisions of 
the Act. 
to trial by his peers, but is to be tried by a jury. The 


most famous historical instance of a prosecution on the | 
Statute of Preemunire was that of Wolsey in 1529. Other | 


offences cognate to treason are publishing scandalous stories 


about the king (the leasing-making of Scotch law), mal- | 


administration and sale of public offices, coining, offences 


against the Foreign Enlistment Act, and the crimes spe- | 


cially provided against by 33 Hen. VIII. ¢. 12 and 5 and 6 
Viet. ¢.51, The former Act punished malicious striking in 
the king’s palace by perpetual imprisonment, fine, and loss 
of the right hand. The minute provisions for the mutila- 
tion of the offender are very curious, but not of immediate 


interest, as that part of the Act which inflicted mutilation | 


was repealed by 9 Geo. IV. ¢. 31. By 5 and 6 Vict. ¢. 51 it 
isa high misdemeanor, punishable by penal servitude for 


seven years, to wilfully discharge, point, aim, or present | 


at the person of the queen any gun or other arms, loaded 
or not, or to strike at or attempt to throw anything upon 


the queen’s person, or to produce any firearms or other | 
arms, or any explosive or dangerous matter, near her per- | 


son, with intent to injure or alarm her, or to commit a 
breach of the peace. For other offences which are more or 
less nearly connected with treason reference may be made 
to the articles LIBEL, OATHS, PETITION, Rrot, and SEpr- 
TION, 


1 See AEneas Macdonald's case, 18 State Trials, 857. 

2 Authorities—The text-writers on criminal law, such as Hale 
and Hawkins; Bacon, Law Traets, Cases of Treason; Coke, 3 Inst., 
1-39; Sir R. Holbourne, Reading on the Statute af Treasons ; Luders, 
Law Tracts; Foster, Discourse of Treason; Stephen, Comm., vol. iv. 
bk. vi. ch. vi. The Statute of Treasons is noticed by Hallam, 
Const. Hist., vol. iii. p. 208; Stubbs, Const. Hist., vol. iii. p. 513. 
‘The most valuable modern authorities are Stephen, Hist. of the 
Criminal Law, vol. ti, ch. xxiii., and Willis Bund, Selection of Cases 
Srom the State Trials, | 


A peer charged with premunire is not entitled | 


TREASON, 


Scotland.—Treason included treason proper or crimes 
against the crown or the state, such as rebellion and crimes 
which, though not technically treasonable, were by legis- 
lation punished as treason. Examples of the latter were 
the remaining in England against the king’s will, 1430, e. 
19; wilful fire-raising, 1526, ¢. 10; kidnapping, 1567, ¢. 27; 
theft, reset, and stouthrief by banded men, 1587, ¢. 34. 
There were also many acts dealing with offenees in the 
nature of resistance to authority, such as unlawfal convoca- 
tions, and with treasons of a merely transitory nature, 
such as attempting to restore the Ruthyens (1600), taking 
or owning the Covenants (1685), or corresponding with 
James, VII. (1698). Acts of forfeiture were sometimes 
directed against individuals, as 1645, ¢. 23, against the 
marquis of Huntly. Scottish procedure was as a rule less 
favorable to the accused than English. In one matter, 
however, the opposite was the case. Advocates compellable 
to act on behalf of the accused were allowed him by 1587, 
¢, 57, more than a century before the concession of a similar 
indulgence in England. At one time trial in absence and 
even after death was allowed, asin Roman law. In the 
case of Robert Leslie, in 1540, a summons after death was 
held by the estates to be competent, and the bones of the 
| deceased were exhumed and presented at the bar of the 
‘court The Act 1542, c. 13, confined this revolting pro- 
cedure to certain treasons of the more heinous kind. By 7 
| Anne ¢. 21 trial in absence—the last instance of which had 
occurred in 1698—was abolished. The same Act assimilated 
the law and practice of treason to that of England in other 
respects by enacting that no crime should be treason or 
misprision in Scotland but such as was treason or mispri- 
sion in England. The Act further provided that the trial 
was to be by a jury of twelve, not fifteen as in other crimes, 
before the court of justiciary, or a commission of oyer and 
terminer containing at least three lords of justiciary. To 
slay a lord of justiciary or lord of session, or to counterfeit 
| the great seal, was made treason. The Act also contained 
provisions as to forfeiture,t qualification of jurors, and pro- 
cedure. Outlawry for treason was regulated by 22 Geo. II. 
ec. 48. The punishment still remains the same as it was in 
England before the Felony Act, 1870, and attainder and 
forfeiture are still the effects of condemnation for treason, 
the Act of 1870 not extending to Scotland. One or two 
| other statutory provisions may be briefly noticed. The trial 
of a peer of Great Britain for treason committed in Scot- 
land is to be by a commission from the crown, on indict- 
| ment found by a jury of twelve (6 Anne ¢. 23, 6 Geo. IV. ¢. 
_66). Bail in treason-felony is only to be allowed by consent 
of the public prosecutor or warrant of the high or cireuit 
court (11 Vict. ¢. 127. The term lese-majesty was sometimes 
used for what was treason proper, e.g., in 1524, ¢. 4, making 
it lese-majesty to transport the king out of the realm, some- 
times as a synonym of leasing-making. This crime (also 
called verbal sedition) consisted in the engendering discord 
between king and people by slander of the king® The 
earliest Act against leasing-making eo nomine was in 1524. 
The reign of James VI. was pre-eminently prolific in legis- 
lation against this crime, It is now of no practical interest, 
as prosecutions for leasing-making have long fallen into 
| desuetude. At one time, however, the powers of the vari- 
ous Acts were put into force with great severity, especially 
in the trial of the earl of Argyll in 1681. The punishment 
for leasing-making, once capital, is now, by 6 Geo. TV. c. 47, 
fine or imprisonment, or both. The offence of premunire 
was introduced into Scotland ata comparatively late period. 
By 6 Anne ¢, 23 it is premunire for the peers of Scotland 
|assembled to elect representatives to treat of any other 
| matter.® 
Treland.—Numerous Acts, beginning with 18 Hen. VI. ec. 
/2, were passed by the Irish parliament—in many cases 
'mere echoes of previous English legislation. As in Eng- 
land and Scotland, there was a tendency to include under 
treason crimes of quite another character. Murder was 
made treason by 10 Hen. VII. ¢. 21, and arson by 13 Hen. 
VIII. ¢. 1. Apparently the law must sometimes have been 
strained against accused persons, for 3 and 4 Ph. 


| 
11 enacted that trials for treason were to be 
well, ane 
and Bradshaw—where the bodies of Py vg 
humed after death they were not brought 
! 
| 


8 In the one instance in England—that of Cro } 
ex- 
the bar of a court 
as in Seotland. : J 


4 The provisions in the Act as to forfeiture Niet the result 


of a compromise between the House of Lords, 
continuance, and the House of Comm 
Scottish nation, struggling to secure a total im 


were, according to Blackstone, Comm., vol. iv. bm 


su) 


disability. ag 
5 Tt is called by Hallam “the old mystery 
Scots law.” : < 
® For the existing Scots law of treason 
nal ane p. 220. For leasing-making 
Pp 


TREASURE-TROVE, 


the common law. Treasons of a temporary nature were 
often the subject of legislation. An example is 11 Eliz. c. 6, 
making it treason to assume the name and authority of 
O'Neill. The provisions of the English Act of William ITT. 
as to witnesses, etc., were not extended to Ireland until 
1821 by 1 and 2 Geo. LY. c. 24. Many Acts of indemnity 
were passed both by the parliaments of Ireland and of the 
United Kingdom. Among the more important were an 
Trish Act of 1799 (39 Geo. III. ¢. 3), indemnifying those 
who had been active in suppressing the treasonable rising 
of the previous year, and one of the parliament of the 
United Kingdom (41 Geo. III. ¢, 104), indemnifying those 
who had taken part in the suppression of rebellion subse- 
quent to 1799. The law is now practically the same as 
that of England, unless where exceptional political cireum- 
stances have led to exceptional legislation. Thus a series 


| 1790 further provides for the delivery to the prisoner of a 


of enactments called the “Whiteboy Acts” (passed by the 


Irish and the United Kingdom parliaments between 1775 
and 1830) was intended to give additional facilities to the 
executive for the suppression of tumultuous risings. Many 
Trish Acts dealt with unlicensed possession and manufac- 
ture of arms. A similar policy was continued after the 
. Union, and appears in the Peace Preservation Act, 1881, 
continued in 1887 for five years. Some Acts, such as 3 
and 4 Will. IV. ¢. 4, went as far as to make offenders 
ina proclaimed district triable by court-martial. By the 
Prevention of Crime Act, 1882, now expired, the lord- 


power was never exercised. 
cedure (Ireland) Act, 1887, 


“ dangerous associations,” though treason is not mentioned 

by name. 

___ British Colonies and Dependencies.—The law in the main 
agrees with that of the mother country, but it is quite com- 

petent for a colony to deal with treason by its own legisla- 

tion which need not necessarily be in accordance with 

English law, and is sometimes expressed in more definite 


with transportation for life to wage war against the Gov- 
ernment of any Asiatic power in alliance or at peace with 
_ the queen, or to attempt to excite feelings of disaffection to 
the Government. Numerous temporary Acts were passed 
about the time of the mutiny, one of the most characteristic 


- confiscation. By the Cape of Good Hope statutes it is trea- 
son to deliver arms or gunpowder to the queen’s enemies. 
Many colonies adopt the English legislation as to procedure, 


Felony Act. A striking feature of colonial legislation on 
this subject is the great number of Acts of indemnity passed 
after different rebellions. Instances of such Acts occur in 
the legislation of Canada, Ceylon, the Cape of Good Hope, 
New Zealand, St. Vincent, and Jamaica. The most impor- 
tant in the history of law is the Jamaica Act of 1866, in- 
demnifying Mr. Eyre for any acts committed during the 

p ion of the rising in the previous year. It was 
finally held by the Exchequer Chamber in 1870 that this 
Act protected Mr. Eyre from being sued successfully in 
England on a cause of action arising out of his acts during 
the outbreak (“Phillips v. Eyre,” Law Reports, 6 Queen’s 


Bench, 1). 
_ United States—The law is based upon that of England. 
Art. 3 s. 30f the constitution “treason against the 
ted States shall consist only in levying war against 
sm, or in adhering to their enemies, giving them aid and 
No person shall be convicted of treason unless on 
: imony of two witnesses to the same overt act, or on 
nfession in open court. The Congress shall have power 
declare the punishment of treason ; but no attainder of 
on shall work corruption of blood or forfeiture, except 
the life of the person attainted.” By Art. 2s. 4 
ment for and conviction of treason is a ground for 
ing the president, vice-president, and other civil 
s. The punishment by an Act of 1790 was declared 
death by hanging. But during the Civil War a new 
17 July, 1862) was passed, providing that the punish- 
should be death, or, at the discretion of the court, 
onment at hard labor for not less than five years, 
a fine of not less than 10,000 dollars to be levied on the 
ind personal property of the offender, in addition to 
ty to hold any office under the United States. The 
[862 and other Acts also deal with the crimes of in- 
or engaging in rebellion or insurrection, criminal 
C h foreign Governments in relation to 
tes or controversies with the United States. or to 
» measures of the Government of the United States, 
conspiracy, recruiting soldiers or sailors and 
; to serve against the United States. The Act of 
_ 


terms. Thus the Indian penal code makes it punishable | 


being an Act of 1858 making rebellious villages liable to | 


and some, as New South Wales, etc., enact the Treason | 


lieutenant was empowered to issue special commissions for | 
the trial without jury of treason and treason-felony. The | 
The Criminal Law and Pro- | 

deals with resistance to> 
authority and offences of a treasonable nature, especially | 


copy of the indictment and a list of the jurors, for defence 
by counsel, and for the finding of the indictment within 
three years after the commission of the treason. Misprision 
of treason is defined to be the crime committed by a person 
owing allegiance to the United States, and having knowl- 
edge of the commission of any crime against them, who 
conceals and does not as soon as may be disclose and make 
known the same to the president or to some judge of the 
United States, or to the governor or to some judge or justice 
of a particular State. The punishmentis imprisonment for 
not more than seven yearsand a fine of not more than 1000 
dollars (see Revised Statutes, 72 1033, 1034, 1043, 5331-5338 ; 
Story, Constitution of the United States, 27 1296-1301, 1796- 
1802). Treason against the United States cannot be in- 
quired into by any State court, but the States may, and 
some of them have, their own constitutions and legislation 
as to treasons committed against themselves, generally fol- 
lowing the lines of the constitution and legislation of the 
United States. In some cases there are differences which 
are worth notice. Thus the constitution of Massachusetts, 
¢ 25, declares that no subject ought in any case or in any 
time to be declared guilty of treason by the legislature. The 
same provision is contained in the constitutions of Vermont, 
Connecticut, Pennsylvania, Alabama,and others. In some 
States the crime of treason cannot be pardoned ; in others, as 
in New York, it may be pardoned by the legislature, and the 
governor may suspend the sentence until the end of the 
session of the legislature next following conviction. In 
some States a person convicted of treason is disqualified from 
exercising the franchise. In New York conviction carries 
with it forfeiture of real estate for the life of the convict 
and of his goods and chattels. (J. wt.) 


TREASURE-TROVE is defined by Blackstone to 
be money or coin, gold, silver, plate, or bullion found 
hidden in the earth or other private place, the owner 
thereof being unknown. This definition is simply an 
extension of the Roman law definition of thesaurus 
inventus as an ancient deposit of money (vetus depositio 
pecunice) found by accident and without actual search. 

he right to treasure-trove was not, however, the 


‘same in Roman and English law. The former at its 


latest stage divided it between the finder and the owner 
of the land on which-it was found, except where it was 


found on public or imperial property, when one-half 


went to the fisec. If a man found treasure on his own 
land, he had a right to the whole. The rights of the 
crown, modified by those of the feudal lord, gradually 
became more extensive in the feudal law of Europe, 
so much so as to become, in the words of Grotius, 
‘‘jus commune et quasi gentium.’’ In more recent 
times there has been a return, at any rate in the case 
of France, to the division made by the Roman law. 
In England the common law, which at one time appar- 
ently conferred treasure-trove, wherever found, upon 
the finder, now gives it all to the king, in accordance 
with the maxim ‘‘ quod nullius est fit domini regis.”’ 
This is always provided that the owner cannot be 


| known or discovered. If he can be, he and not the 


king is entitled to it. 


A right to treasure-trove may be granted by the British 
crown as a@ FRANCHISE (q.v.). It is the duty of one finding 
treasure to make it known to the coroner. By the statute 
De Officio Coronatoris (4 Edw. I. st. 2), the coroner is to 
inquire of treasure that is found, who were the finders and 
likewise who is suspected thereof, and that may be well 
perceived where one liveth riotously, haunting taverns, 
and hath done so of long time. Concealment of treasure- 
trove is a misdemeanor at common law. There can be no 
larceny of it until it has been found by the coroner to be 
the property of the crown. The Home Office has recently 
issued a notification modifying the existing regulations so 
far as to permit the finders of coins and antiquities coming 
under the description of treasure-trove to retain articles 
not actually required for national institutions, and the sum 
received from such institutions as the antiquarian value of 
any articles retained, subject to a deduction of 20 per cent. 
from the antiquarian value of the objects retained and 10 
per cent. from the value of other objects. In the United 
States treasure-trove is usually vested in the State as bona 
vacantia, Louisiana follows the French Code Civil, and 
gives half to the finder and half to the landowner. The 
importance of treasure-trove in India led to the passing of 
the Indian Treasure-Trove Act (Act vi. of 1878). It =. 
vides that treasure is to be delivered to the finder if no 


564 


owner appears. If the owner can be found, three-fourths 
go to the finder and one-fourth to the owner, power being 
reserved to the Government to acquire it by payment of a 
sum equal to one-fifth more than the value of the material. 


TREATIES. 1. A treaty is a contract between 
two or more states. The term ‘‘ tractatus,”’ 
and its derivatives, though of occasional 
occurrence in this sense from the 13th cen- | 
tury onwards, only began to be commonly so employed, 
in lieu of the older technical terms ‘‘ conventio pub- 
lica,”’ or ‘*‘ feedus,’”’ from the end of the 17th century. 
In the language of modern diplomacy the term | 
“treaty ’’ is restricted to the more important interna- | 
tional agreements, especially to those which are the | 
work of a congress, while agreements dealing with sub- | 
ordinate questions are described by the more general 
term ‘‘conyention.’’ The present article will disregard 
this distinction. 

2. The making and the observance of treaties is 
necessarily a very early phenomenon in the 
history of civilization, and the theory of 
treaties was one of the first departments of interna- | 
tional law to attract attention. Treaties are recorded 
on the monuments of Egypt and Assyria; they 
occur in the Old Testament Scriptures; and ques- 
tions arising under ovv@jxac and ** foedera’’ occupy 
much space in the Greek and Roman historians.? 

3. Treaties have been classified on many principles, 
of which it will suffice to mention the 
more important. A ‘‘ personal treaty,”’ 
having reference to dynastic interests, is 
contrasted with a ‘‘ real treaty,’’ which binds the nation 
irrespectively of constitutional changes; treaties cre- 
ating outstanding obligations are opposed to ‘‘ transi- 
tory conventions,”’ eg., for cession of territory, 
recognition of independence, and the like, which 
operate irrevocably once for all, leaving nothing more 
to be done by the contracting parties ; and treaties in 
the nature of a definite transaction (Rechtsgeschift) 
are opposed to those which aim at establishing a gen- 
eral rule of eonduct (Jechtssatz). With reference to 
their objects, treaties may perhaps be conveniently 
classified as (1) political, aiatae treaties of peace, 
of alliance, of cession, of boundary, for creation of 
international servitudes, of neutralization, of guaran- 
tee, of submission to arbitration; (2) commercial, 
including consular and fishery conventions, and slave 
trade and navigation treaties; (3) confederations for 
special social objects, such as the Zollverein, the Latin 
monetary union, and the still wider unions with ref- 
erence to posts, telegraphs, submarine cables, and 
weights and measures ; (4) relating to criminal justice, 
e.g., to extradition and arrest of fugitive seamen; (5) 
relating to civil justice, eg., to the protection of 
trade-mark and copyright, to the execution of foreign 
judgments, to the reception of evidence, and to 
actions by and against foreigners; (6) providing gen- | 
eral rules for the conduct of warfare, e.g., the declara- | 
tion of Paris and the convention of Geneva. It must 
be remarked that it is not always possible to assign | 
a treaty wholly to one or other of the above classes, | 
since many treaties contain in combination clauses | 
referable to several of them. | 

4. The analogy between treaty-making and legisla- 
Analogies, 00 18 striking when a congress agrees upon | 

general principles which are afterwards ac- | 
cepted by a large number of states, as, for instance, in| 
the case of the Geneva convention for improving the | 
treatment of the wounded. Many political treaties | 
containing ‘‘ transitory ’’ conventions, with reference 
to recognition, boundary, or cession, become, as it 
were, the title-deeds of the nations to which they re- 


Termin- 
ology. 


Antiquity. 


Classifica- 
tion. 


1For the celebrated treaty of 509 B.c. between Rome and | 
Carthage, see, olybius 1H, 22; and, on the subject generally, 

rbeyrac’s ut very uncritical Histoire | 
1739; Miiller-Jochmus, "Geschichte des 


pe di tae aur les Traités Publics 
new ed., 1866. 


1848; E. er, 
Grecs et te Romains, 


' requisites. 


TREATIES, 


late.? But the closest analogy of a treaty is to a con- 
tract in private law, as will appear from the imme- 
diately following paragraphs. 

5. The making of a valid treaty implies several 
(1) It must be made between 
competent parties, 7¢., sovereign states. 
A “concordat,’’ to which the pope, as a spiritual 
authority, is one of the parties, is therefore not a treaty, 
nor is a convention between a state and an individual, 
nor a convention between the rulers of two states with 
reference to their private affairs. Semi-sovereign 
states, such as San Marino or Egypt, may make con- 
ventions upon topics within their limited competence. 


Requisites. 


| It was formerly alleged that an infidel state could not 


be a party toa treaty. The question where the treaty- 
making power resides in a given state is answered by 
the municipal law of that state. It usually resides in 
the executive, though sometimes, as in the United 
States, it is shared by the legislature, or by a branch 
of it.* (2) There must be an expression of agreement. 
This is not (as in private law) rendered voidable by 
duress; e.g., the cession of a province, though extorted 


| by overwhelming force, is nevertheless unimpeachable. 


Duress to the individual negotiator would, however, 
vitiate the effect of his signature. (3) From the nature 
of the case, the agreement of states, other than those 
the government of which is autocratic, must be signi- 
fied by means of agents, whose authority is either ex- 
press, as in the case of plenipotentiaries, or implied, 
as in the case of, e.g., military and naval commanders 
for matters, such as truces, capitulations, and cartels, 
which are necessarily confided to their diseretion. 
When an agent acts in excess of his implied authority 
he is said to make no treaty, but a mere ** sponsion,” 


‘which, unless adopted by his Government, does not 


bind it, e.g., the affair of the Caudine Forks (Livy, ix. 
5) and the convention of Closter Seven in 1757. (4) 
Unlike a contract in private law, a treaty, even though 
made in pursuance of a full power, is, according to 
modern views, of no effect till it is ratified. (5) No 
special form is necessary for a treaty, which in theory 
may be made without writing. It need not even appear 
on the face of it to be a contract between the parties, 
but may take the form of a joint declaration, or of an 
exchange of notes. Latin was at one time the language 
usually employed in treaties, and continued to . 80 
employed to a late date by the emperor and the pope. 
Treaties to which several European powers of different 
nationalities are parties are now usually drawn up in 
French (the use of which became general in the time 
of Louis XTV.), but the final act of the con of 
Vienna contains a protest against the use of this lan- 
guage being considered obligatory. A great European 
treaty usually commences ‘‘In the name of the Most 
Holy and Indivisible Trinity,’ or, if the Porte is a 
party, ‘‘In the name of Almighty God.’ (6) It is 
sometimes said that a treaty must havea lawful object, 
but the danger of accepting such a statement is appar- 
ent from the use 2 has been made of it by writers 
who deny the validity of any cession of national terri- 
tory, or even go so far as to lay down, with Fiore, that 
‘all should be regarded as void which are in any way 
opposed to the development of the free activity of a 
nation, or which hinder the exercise of its natural 
rights.”” (7) The making of a treaty is sometimes ac- 
companied by acts intended to secure its be 


formance. The taking of oaths, the assig ing of 
“ conservatores pacis,”’ and the giving of hostages are 
now obsolete, but revenue is mort ' is 


pledged, and treaties of guarantee are entered into for 
this purpose. at 


TREATIES. 


6. A “transitory convention’’ operates at once, | 
leaving no duties to be subsequently per- | 
formed, but with reference to conventions 

of other kinds questions arise as to the duration of the 

obligation created by them, in other words, as to the 

moment at which those obligations come to an end. | 
This may occur by the dissolution of one of the con- 
tracting states, by the object-matter of the agreement | 
ceasing to exist, by full performance, by performance | 
becoming impossible, by lapse of the time for which | 
the agreement was made, by contrarius consensus or. 
mutual release, by ‘‘ denunciation’’ by one party under | 
a power reserved in the treaty. By a breach on either | 
side the treaty usually becomes, not void, but voidable. 

A further cause of the termination of treaty obligations 

isa total change of circumstances, since a clause ‘‘ rebus 

sic stantibus’’ is said to be a tacit condition in every 

treaty.! Such a contention can only be very cautiously 

admitted. It has been put forward by Russia in justi- 

fication of her repudiation of’ the clauses of the treaty 

of Paris neutralizing the Black Sea, and of her engage- 

ments as to Batoum contained in the treaty of Berlin. 

The London protocol of 1871, with a view to prevent 

such abuses, lays down, perhaps a little too broadly, 

“that it is an essential principle of the law of nations 

that no power can liberate itself from the engagements 

of a treaty, nor modify the stipulations thereof, unless 

with the consent of the contracting powers, by means 

of an amicable arrangement.’’ ‘Treaties are in most 

cases suspended, jf not terminated, by the outbreak | 
of a war between the contracting parties, and are 

therefore usually revived in express terms in the treaty 

of peace. 

7. The rules for the interpretation of treaties are 
not so different from those appplicable to 
contracts in private law as to need here a 
separate discussion. 

8. Collections of treaties are either (i.) general or 


Cullections : (ii.) national. 


_(i.) The first to publish a general collection of treaties was 
Leibnitz, whose Codex Juris Gentium, containing 
general ; documents from 1097 to 1497, ‘‘ ea quae sola in- 
ter liberos populos legum sunt loco,” appeared 
in 1693, and was followed in 1700 by the Mantissa. The 
Corps Universel Diplomatique du Droit des Gens of Dumont, 
continued by Barbeyrac and Rousset in thirteen folio vol- 
- umes, containing treaties from 315 A.D. to 1730, was pub- 
lished in 1726-39. Wenck’s Corpus Juris Gentium Recentissimi, 
3 vols. 8vo, 1781-95, contains treaties from 1735 to 1772. The 
8vo Recueil of G. F. de Martens, continued by C.de Martens, 
‘Saalfeld, Murhard, Samwer, Hopf, and Stoerk, commenced | 
in 1791 with treaties of 1761, and is still in progress. The | 
series in 1887 extended to sixty-four volumes. See also the 
following periodical publications: Das Staatsarchiv, Samm- 
lung der officiellen Actenstiicke zur Geschichte der Gegenwart, | 
Leipsic, commencing in 1861; Archives Diplomatiques, Stutt- | 
rt, since 1821; Archives Diplomatiques, Recueil Mensuel de | 
iplomatie et d’ Histoire, Paris, since 1861; and Hertslet’s | 
British and Foreign State Papers, from the termination of the | 
War of 1814 to the latest period, compiled at the Foreign Office | 
by the Librarian and Keeper of the Papers, London, since 1819, | 
and still in progress. 
_ (ii.) The more important collections of national treaties 
; are those of M. Neumann and M., de Plassan for 
Austria, 1855-84; Beutner for the German em- 
pire, 1883; Calvo for “VAmérique Latine,”’ 
59; De Clereq for France, 1864-86; De Garcia de la 
for Belgium, 1850-83; Lagemans for the Netherlands, 
82; Soutzo for Greece, 1858; Count Solar de la Mar- 
‘ite for Sardinia, 1836-61; De Castro for Portugal, 1856- 
Rydberg for Sweden, 1877 ; Kaiser (1861) and Eichmann | 
») for Switzerland ; Baron de Testa (1864-82) and Aris- 
Bey (1873-74) for Turkey ; F. de Martens for Russia, 
85 ; Mayers for China, 1877. The official publication 


Duration. 


\ 


tional. 
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Treaties and Conventions with Foreign Powers, chronologically 
arranged, and followed by an Analytical Index and a Synoptical 
Index of the Treaties, 1873. In England no treaties were 
published before the 17th century, such matters being 
thought “ not fit to be made vulgar.” The treaty of 1604 
with Spain was, however, published by authority, as were 
many of the treaties of the Stuart kings. Rymer’s Federa 
was published, under the orders of the Government, in 
twenty volumes, from 1704 to 1732. Treaties are officially 
published at the present day in the London Gazette, and 
are also presented to parliament, but for methodical collec- 
tions of treaties made by Great Britain we are indebted to 
private enterprise, which produced three yolumes in 1710- 
13, republished with a fourth volume in 1732. Other three 
volumes appeared in 1772-81, the collection commonly 


| known as that of C. Jenkinson (3 vols.) in 1785, and that 


of Chalmers (2 vols.) in 1795. J. Macgregor published 
(1841-44) eight volumes of commercial treaties but the great 
collection of the commercial treaties of Great Britain is that 
of L. Hertslet, librarian of the Foreign Office, continued by 
his son and successor in office, Sir Edward Hertslet, entitled 
A Complete Collection of the Treaties and Conventions and Recip- 
rocal Regulations at present subsisting between Great Britain and 
Foreign Powers, and of the Laws and Orders in Council concern- 
ing the same so far as they relate to Commerce and Navigation, 
the Slave Trade, Post Office, etc., and to the Privileges and In- 
terests of the Subjects of the Contracting Parties, 1820-86, 16 vols. 
Sir Edward Hertslet also commenced in 1875 a series of 
volumes containing Treaties and Tariffs regulating the Trade 
between Britain and Foreign Nations, and Extracts of Treaties 
between Foreign Powers, containing the Most Favored Nation 
Clauses applicable to Great Britain. The treaties affecting 
British India are officially set out, with historical notes, in 
A Collection of Treaties, Engagements, and Sannuds relating to 
India and Neighboring Countries, by C. W. Aicheson. This 
work, with the index, extends to eight volumes, which 
appeared at Calcutta in 1862-66. 


9. It may be worth while to add a list of some of 
the more important treaties, now wholly or 


partially in force, especially those to which List pean 
Great Britain is a party, classified according _theaties: 


to their objects, in the order suggested in 
paragraph 3. 

(i.) The principal treaties affecting the distribution 
of territory between the various states of 
Central Europe are those of Westphalia 
(Osnabriick and Miinster), 1648; Utrecht, 1713; 
Paris and Hubertsburg, 1763; for the partition 
of Poland, 1772, 1793; Vienna, 1815; London, for 


political ; 


‘the separation of Belgium from the Netherlands, 


1831, 1839; Zurich, for the cession of a portion of 
Lombardy to Sardinia, 1859 ; Vienna, as to Schleswig- 
Holstein, 1864; Prague, whereby the German Con- 
federation was dissolved, Austria recognizing the new 
North German Confederation, transferring to Prussia 
her rights over Schleswig-Holstein, and ceding the 
remainder of Lombardy to Italy, 1866; Frankfort, 
between France and the new German empire, 1871. 
The disintegration of the Ottoman empire has been 
regulated by the great powers, or some of them, in 
the treaties of London, 1832, 1863, 1864, and of Con- 
stantinople, 1881, with reference to Greece ; and by the 
treaties of Paris, 1856; London, 1871; Berlin, 1878 ; 
London, 1883, with reference to Montenegro, Rou- 
mania, Servia, Bulgaria, and the navigation of the 
Danube. The encroachments of Russia upon Turkey, 
previous to the Crimean War, are registered in a 
series of treaties beginning with that of Kutchuk- 
Kainardji, 1774, and ending with that of Adrianople 
in 1829. The independence of the United States of 
America was acknowledged by Great Britain in the 
treaty of peace signed at Paris in 1783. The boundary 
between the United States and the British possessions 
is regulated in details by the treaties of Washington 
of 1842, 1846, 1871, Switzerland, Belgium, Corfu 


aly begins in 1864, for Spain in 1843, for Denmark in | 
The treaties of Japan were published by authority 
Those of the United States are contained in 
tutes at Large of the United States, and in the 
i as of J, Elliott (1834) and H. Minot (1844-50) ; sge 
9 Mr. Bancroft Davis’s Notes upon the Treaties of the 
e ‘tates with other Powers, preceded by a List of the 


1 Cf. Bynkershoek, Quast. Jur. Pub., ti. c. 10. 


and Paxo, and Luxemburg are respectively neutralized 

| by the treaties of Vienna, 1815, and of London, 1839, 

1864, 1867. A list of treaties of guarantee to which 

Great Britain is a party, and which are supposed to 
be still in foree, beginning with a treaty made with 
| enoaal in 1373, was presented to parliament in 
1859. 
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(ii.) For the innumerable conventions to which 
Great Britain is a party as to commerce, cou- 
sular jurisdiction, fisheries, and the slave 
trade, it must suffice to refer to the ex- 
haustive and skilfully devised index to Hertslet’s Com- 
mercial Treaties, forming volume xvi., 1885. 

(iii.) The social intercourse of the world is facilitated 
by conventions, such as those establishing 
the Latin monetary union, 1865; the inter- 
national telegraphic union, 1865; the universal postal 
union, 1874; the international bureau of weights and 
measures, 1875 ; and providing for the protection of 
submarine cables in time of peace, 1884. Such trea- 
ties are somewhat misleadingly i 
writers (L. yon Stein and F. de Martens) as consti- 
tuting a ‘‘ droit administratif international.’’ 

(iv.) The following are the now operative treaties 
of extradition to which Great Britain is a 
party: with the United States, 1842 ; Bra- 
zil and Germany, 1872; Austria, Denmark, 
Italy, Norway and Sweden, 1873; Hayti and Neth- 
erlands, 1874 ; Belgium and France, 1876; Spain, Por- 
tugal (as to India‘only), 1878; Tonga, 1879; Lux- 
emburg, Equador, and Switzerland, 1880; Salva- 
dor, 1881; Uruguay, 1884; Guatemala, 1885; Russia, 
1886. It will be observed that all these, except 
the treaty with the United States, are subsequent 
to and governed by the provisions of 33 and 34 Vict. 
ce. 52, ‘*The Extradition Act, 1870.’’ Before the 
passing of this general Act, it had been necessary to 
pass a special Act for giving effect to each treaty of 
extradition. The most complete collection of treaties 
of extradition is that of F. J. Kirchner, Z’ 2xtradi- 
tion, Recueil, etc., London, 1883. 

(v.) General conventions, to which most of the 
European states are parties, were signed 
in 1883 at Paris for the protection of in- 
dustrial, and in 1886 at Bern for the pro- 
tection of literary and artistic, property. 

(vi.) Certain bodies of rules intended to mitigate 

the horrors of war have received the ad- 


commer- 
cial ; 


social ; 


as to ex- 
tradition ; 


as to copy- 
right, ete. ; 


as to the hesion of most civilized states. Thus the 
conduct of ° ° e = 
Rrra declaration of Paris, 1856 (to which, how- 


ever, the United States, Spain, Mexico, 
Venezuela, Columbia, Bolivia, and Uruguay have 
declined to accede), prohibits the use of privateers 
and protects the commerce of neutrals; the Geneva 
convention, 1864, gives a‘neutral character to surgeons 
and hospitals; and the St. Petersburg declaration, 
1868, prohibits the employment of explosive bullets 
weighing less than 400 grammes. 

It was greatly to be wished that the official publica- 
tion of treaties could be rendered more speedy and 
more methodical than it now is. The labors of the 
publicist would also be much lightened were it possible 
to consolidate the various general collections of diplo- 
matic acts into a new Corps Diplomatique Universel 
well furnished with cross references, and with brief 
annotations showing how far each treaty is supposed 
to be still in force. 


10. In addition to the works already cited in the course 
one _ Teasons important: Joh. Lupus, De Confedera- 
tione Principum, Strasburg, 1511 (the first published mono- 
graph upon the subject); Bodinus, Dissertatio de Contractibus 
Summarum Potestatum, Halle, 1696 ; Neyron, De Vi Federum 
inter Gentes, Gott., 1778; Neyron, Essai Historique et Politique 
sur les Garanties, ete , Gott., 1797 ; Wiichter, De Modis Tollendi 
Pacta inter Gentes, Stuttg., 1780; Dresch, Ueber die Dauer der 
Volkervertrige, Landshut, 1808; C. Bergbohm, Staatsvertriige 
und Gesetze als Quellen des Vilkerrechts, Dorpat, 1877 ; J ellinek, 
Die rechtliche Natur der Statenverltriigen, Vienna, 1880: Hol- 
zendorft, Handbuch des Volkerrechts, vol. iii, 1887. On the 
history of the great European treaties generally, See the 
Historie Abrégée des Traités de Paix entre les Puissances de 
U Burope, by Koch, as recast and continued by Sch6ll, in 1817 
and 1818, and again by Count de Garden in 1848-59 ; as also 
the Recueil Manuel of De Martens and Cussy, now continued 
by Getfcken. For the peace of Westphalia Pétter’s Geist des 
westphilischen Friedens, 1795, is useful; for the congress of 


oken of by recent | 


of this article the following are for various | 
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Vienna, Kliiber’s Acten des Wiener Congresses, 1815-19, and 
Le Congrés de Vienne et les Traités de 1815, précédé des Con- 
Férences de Dresde, de Prague, et de Chatillon, suivi des Congrés 
W Aix-la-Chapelle, Troppau, Laybach, et Vérone, by Count 
'Angeberg. The last-mentioned writer has also published 
collections of treaties relating to Poland, 1762-1862; to the 
Italian question, 1859; to the congress of Paris, 1856, and 
the revision of its work by the conference of London, 1871; 
| and to the Franco-German War of 1870-71. For the treaties 
| regulating the Eastern question, see The European Concert 
|in the Eastern Question, by T. E. Holland, 1885, and La 
| Turquie et le Tanzimat, by E. Engelhardt, 1882-84. 
| (T. E. H.) 


TREBIZOND, in Greek Traprzus, a city of Asia 
Minor, situated on the Black Sea, near its southeastern 
angle, from the time of its foundation as a Greek col- 
ony to the present day has always been a considerable 
|emporium of commerce, and at one time was for two 
centuries and a half the capital of an empire. Its im- 
| portance is due to its geographical position, because it 
|commands the point where the chief and most direct 
trade route from Persia and Central Asia to Europe, 
over the tableland of Armenia by Bayazid and Erze- 
roum, descends to the sea. Its safety also was secured 
by the barrier of rugged mountains which separates 
its district from the rest of Asia Minor, rising to the 
height of 7000 or 8000 feet above the sea-level. So 
complete is the watershed that no streams pass through 
these ranges, and there is hardly any communication 
in this direction between the interior of Asia Minor 
and the coast. For the same reason, together with its 
northern aspect, the climate is humitl and temperate, 
and Pag to the growth of vegetation, unlike that 
of the inland regions, which are exposed to great ex- 
tremes of heat in summer and pee in winter. The 
position which was occupied by the Hellenic and 
medieval city is a sloping table of ground (whence 
the original name of the place, Trapezus, or the 
‘“‘Tableland’’), which falls in steep rocky precipices 
on the two sides, where two deep valleys, descending 
from the interior, run parallel at no great distance 
from one another down to the sea. The whole is 
still inclosed by the Byzantine walls, which follow the 
line of the cliffs, and are carried along the sea-face ; 
and the upper part of the level, which is separated 
from the lower by an inner cross wall, forms the castle ; 
while at the highest point, where a sort of neck is 
formed between the two valleys, is the keep which 
crowns the whole. The fortifications and their sur- 
-roundings are singularly picturesque, for the towers, 
some round, some angular, which project from them 
are in many cases covered with creepers, and the 
gardens that occupy the valleys below teem with 
luxuriant vegetation. On each side, about half way 
between the keep and the sea, these ravines are 
crossed by massive bridges, and on the further side 
of the westernmost of these, away from the city, a 
large tower and other fortifications remain, which 
must have served to defend the approach from that 
quarter. The area of the ancient city is now called 
the Kaleh, and is inhabited by the Turks; eastward 
of this is the extensive Christian quarter, and beyond 
this again a low promontory juts northward into the 
sea, partly covered with the houses of a well-built 
5 ee which is the principal centre of commerce. 
The harbor lies on the eastern side of this promontory, 
‘but it is an unsafe roadstead, being unprot to- 
wards the northeast, and having been much silted u 
so that vessels cannot approach within a canmcamalle 
distance of the shore. Ihe neighborhood of this is 
the liveliest portion of the city, as it is from here that 
the caravans start for Persia, and at certain periods 
of the year long trains of camels may be seen, and 
Persian merchants conspicuous by their 
caps and long robes. The total popula 
place is estimated at 32,000, of whom 2000. 
-nians, 7000 or 8000 Greeks, and the rest 


The city of Trapezus was a colony of . 
comes into notice at the time of Re 
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Thousand, who found repose there. Notwithstanding its 
commercial importance, the remoteness of its position pre- 
vented it from being much known to fame either in the 
Hellenic or the early medieval period ; its greatness dates 
from the time of the fourth crusade (1204), when the Byzan- 
tine empire was dismembered and its capital occupied by 
the Latins. During the confusion that followed that event 
a scion of the imperial family of the Comneni, called 


Alexius, escaped into Asia, and, having collected an army | 
of Iberian mercenaries, entered Trebizond, where he was) 


acknowledged as the legitimate sovereign, and assumed the 
title of Grand Comnenus. Though only twenty-two years 
of age, Alexius was a man of ability and resolute will, 
capable of establishing order ina time of anarchy ; and thus 
he succeeded without difficulty in making himself master 
of the greater part of the southern coast of the Black Sea. 


The empire that was thus founded continued to exist until | 


1461, when the city was taken by Mohammed IL, eight 
years after he had captured Constantinople. The cause of 
this long duration, and at the same time the secret of its 
history, is to be found in the isolated position of Trebizond 
and its district, between the mountains and the sea, which 
has already been described. By this means it was able to 
defy both the Seljaks and the Ottomans, and to maintain 
its independence against the emperors of Niczea and Con- 
stantinople. But for the same reason its policy was always 
narrow, so that it never exercised any beneficial influence 
on the world at large. It was chiefly in the way of matri- 
monial alliances that it was brought into contact with other 
states. The imperial family were renowned for their 

- beauty, and the princesses of this race were sought as brides 
by Byzantine emperors of the dynasty of the Paleologi, by 
Western nobles, and by Mohammedan princes; and the 
connections thus formed originated a variety of diplomatic 
relations and frientily or offensive alliances. The palace 
of Trebizond was famed for its magnificence, the court for 
its luxury and elaborate ceremonial, while at the same time 
it was frequently a hotbed of intrigue and immorality. 
The Grand Comneni were also patrons of art and learning, 
and in consequence of this Trebizond was resorted to by 
many eminent men, by whose agency the library of the 
palace was provided with valuable manuscripts and the city 
was adorned with splendid buildings. The writers of the 
time speak with enthusiasm of its lofty towers, of the 
churches and monasteries in the suburbs, and especially of 
the gardens, orchards, and olive groves. It excited the ad- 
miration of Gonzales Clavijo, the Spanish envoy, when he 
passed through it on his way to visit the court of Timur at 
Samarkand (Clavijo, Historia del Gran Tamorlan, p. 84) ; and 
Cardinal Bessarion, who was a native of the place, in the 
latter part of his life, when the city had passed into the 
hands of the Mohammedans, and he was himself a dignitary 
of the Roman Church, so little forgot the impression it had 
made upon him that he wrote a work entitled “ The Praise 
of Trebizond ” (Eyx 5pcov TparsSodvros), which exists in manu- 
seript at Venice. Little was known of the history of the 
empire of Trebizond until the subject was taken in hand 
by Prof. Fallmerayer of Munich, who discovered the 
chronicle of Michael Panaretus among the books of Cardi- 
nal Bessarion, and from that work, and other sources of 
information which were chiefly unknown up to that time, 
compiled his Geschichte des Kaiserthums von Trapezunt (Mu- 
nich, 1827). Finlay’s account of the period, in the fourth 
volume of his History of Greece, is based on this. From 
time to time the emperors of Trebizond paid tribute to the 
Selj@k sultans of Iconium, to the grand khans of the Mon- 
gols, to Timur the Tartar, to the Turcoman chieftains, and 
_ to the Ottomans; but by means of skilful negotiations they 
were enabled practically to secure their independence. We 
find them also at war with many of these powers, and with 
_ the Genoese, who endeavored to monopolize the commerce 
of the Black Sea. The city was several times besieged, the 
most formidable attack being that which occurred in the 
reign of Andronicus I., the second emperor, when the Sel- 
_jaks, under the command of Melik, the son of the great 
‘sultan Ala-ed-din, first assaulted the northern wall, in the 
direction of the sea, and afterwards endeavored to storm 
the upper citadel by night. They failed, however, in both 
attempts; and in the latter, owing to the darkness, and to 
occurrence of a violent storm which suddenly swelled 
© torrents in the ravines, their force was thrown into in- 
tricable confusion, and they were compelled to abandon 
camp and make the best of their escape from the 
So great was the strength of the fortifications 
when Mohammed II, turned his thoughts towards 
- subjugation of this state, he might have experienced 
‘ifficulty in reducing it, and might have been dis- 
to offer favorable terms, had it not been for the 
ous conduct of David, the last emperor, who 

red the place almost unconditionally. 
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Several interesting monuments of this period remain at 
Trebizond in the form of churches in the Byzantine style 
of architecture. One of these is within the area of the old 
city. viz., the church of the Panaghia Chrysokephalos, or 
Virgin of the Golden Head, a large and massive but ex- 
cessively plain building, which is now the Orta-hissar 
mosque. On the further side of the eastern ravine stands 
a smaller but very well proportioned structure, the church 
of St. Eugenius, the patron saint of Trebizond, now the 
Yeni Djuma djami, or New Friday mosque. Still more 
important is the church of Haghia Sophia, which occupies 
a@ conspicuous position overlooking the sea, about two miles 
to the west of the city. The porches of this are hand- 
somely ornamented, and about a hundred feet from it 
rises a tall campanile, the inner walls of which have 
been covered in parts with frescos of religious subjects, 
though these are now much defaced. But the most re- 
markable memorial of the Middle Ages that exists in all 
this district is the monastery of Sumelas, which is situ- 
ated among the mountains, about 25 miles from Trebizond, 
at the side of a rocky glen, at a height of 4000 feet above 
the sea. Its position is most extraordinary, for it occupies 
a cavern in the middle of the face of a perpendicular 
cliff a thousand feet high, where the white buildings offer 
a marked contrast to the brown rock which forms their 
setting. It is approached by a zigzag path at the side of 
the cliff, from which a flight of stone steps and a wooden 
staircase give access to the monastery. The valley below 
is filled with the richest vegetation, the undergrowth 
being largely composed of azaleas and rhododendrons. An 
antiquity of 1500 years is claimed for the foundation of the 
monastery, but it is certain that the first’ person who 
raised it to importance was the emperor Alexius Comnenus 
ILI. of Trebizond ; he rebuilt it in 1360, and richly endowed 
it. The golden bull of that emperor, which became 
thenceforth the charter of its foundation, is still preserved ; 
it is one of the finest specimens of such documents, and 
contains portraits of Alexius himself and his queen. The 
monastery also possesses the firman of Mohammed II., by 
which he accorded his protection to the monks when he 
became master of the country. (H, ¥, 2.) 


TREDEGAR,! a town of Monmouthshire, England, 
is situated on the Sirhowy river, and on the London 
and North-Western Railway system, 7 miles east- 
northeast of Merthyr Tydvil and 249 west of London. 
The town owes its existence to the establishment in 
the beginning of the century of the works of the 
Tredegar Iron and Coal Company, who lease the soil 
and minerals from Lord Tredegar. The iron-works, 
chiefly for the smelting of iron and the manufacture 
of iron and steel rails, are of enormous extent, and 
employ upwards of 4000 men. The town is also sur- 
rounded by iron and coal mines, the property of the 
company. It consists chiefly of workmen’s houses, 
but is built with regularity and neatness, the principal 
streets diverging from an open space called the Circle, 
in the centre of the town, where there are a number 
of good shops. The church of St. George is a taste- 
ful modern building in the Norman style. The tem- 


perance hall, union workhouse, and literary institute 
and library deserve notice. The population of the 
urban sanitary district (area 7029 acres), a small por- 
tion of which is in Brecknockshire, in 1871 was 16,989 
and in 1881 it was 18,771. 

TREE-CREEPER, one of the smallest of British 
birds, and, regard being had to its requirements, one 
very generally distributed. It is the Certhia familiaris 
of ornithology, and remarkable for the stiffened shafts 
of its long and pointed tail-feathers, aided by which, 
and by its comparatively large feet, it climbs nimbly, 
in a succession of jerks, the trunks or branches of 


trees, invariably proceeding upwards or outwards and 
generally in a spiral direction, as it seeks the small 
insects that are hidden in the bark and form its chief 
food. When in the course of its search it nears the 
end of a branch or the top of a trunk, it flits to an- 
other, always alighting lower down than the place it 
has left, and so continues its work. 


Inconspicuous in color, for its upper plumage is mostly 
of various shades of brown mottled with white, buff, and 


1[The Tredegar Iron Works, at Richmond, Va., where the 
| armor plates for the iron-clad steamer Merrimack were rolled, 
. derive their name from the English town Tredegar.—AM. ED.]} 
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tawny, and beneath it is of a silvery white, the Tree- 
Creeper is far more common than the incurious suppose ; 
but, attention once drawn to it, it can be frequently seen 
and at times heard, for though a shy singer its song is loud 
and sweet. The nest is neat, generally placed in a chink 
formed by a half-detached piece of bark, which secures it 
from observation, and a considerable mass of material is 
commonly used to partly stuff up the opening and give a 
sure foundation for the tiny cup, in which are laid from 
six to nine eggs of a translucent white, spotted or blotched 
with rust-color. The Tree-Creeper inhabits almost the 
whole of Europe as well as Algeria, and has been traced 
across Asia to Japan. : 
of the greater part of North America, though for a time 
examples from that part of the world, which differ slightly 
in the tinge of the plumage, were accounted a distinct 


species (C. americana), and even those from Mexico and | 


Guatemala (C. mexicana), have lately been referred to the 
same. It therefore occupies an area not exceeded in extent 
by that of many Passerine birds, and is one of the strongest 
witnesses to the close alliance of the so-called Nearctic and 
Palearctic Regions. 


Allied to the Tree-Creeper, but wanting its lengthened | 


and stiif tail-feathers, is the genus Tichodroma, the single 
member of which is the Wall-Creeper (7. muraria) of the 
Alps and some other mountainous parts of Europe and 
Asia, and occasionally seen by the fortunate visitor to Switz- 


erland fluttering like a big butterfly against the face of a_ 


rock, conspicuous from the scarlet-crimson of its wing- 
coverts and its white spotted primaries. Its bright hue is 
hardly visible when the bird is at rest, and it then presents 
a dingy appearance of gray and black. It is a species of 
wide range, extending from Spain to China; and, though 


but seldom leaving its cliffs, it has wandered even so far as | 


England. Merrett (Pinax, p. 177) in 1667 included it as a 
British bird, and the correspondence between Marsham and 


Gilbert White (Proc, Norf. and Norw. Nat. Society, ii. p. 180) | 


proves that an example was shot in Norfolk, 30th October, 


1792; while another is reported (Zoologist, ser. 2, p. 4839) | 


to have been killed in Laneashire, 8th May, 1872. 


The genus Certhia as founded by Linnzeus contained | 
25 species, all of which, except the two above men- | 


tioned, have now been shown to belong elsewhere ; 
and for a long while so many others were referred to 
it that it became a most heterogeneous company. At 
present, so few are the forms left in the Family Cer- 
thiide that systematists are not wanting to unite it 
with the Sittide (cf. Nuraatrcn), for the two groups, 
however much their extreme members may differ, are 
linked by so many forms which still exist that little 
violence is done to the imagination by drawing upon 
the past for others to complete the series of descend- 
ants from acommon and not very remote ancestor, 
one that was possibly the ancestor of the WRENS (q.». ) 
as well. One thing, however, has especially to be 


noticed here. The Certhiide have not the least affinity | 


to the Picide (cf. WoopprcKer, infra), but are 
strictly Passerine, though the Australian genus CZi- 
macteris may possibly not belong to them. (A. N.) 
TREE-FERN. In old and well-grown specimens 
of some of the familiar ferns of our temperate climates 
the wide-spreading crown of fronds may be observed 
to rise at a distance often of a good many inches above 
the surface of the ground, and froma stem of con- 
siderable thickness. The common male fern Nephro- 
dium ( Lastreea) furnishes the commonest instance of 
this; higher and thicker tranks are, however, occa- 
sionally presented by the royal fern ( Osmunda regalis), 
in which a height of 2 feet may be attained, and this 
with very considerable apparent thickness, due, how- 
ever, to the origin and (arb of a new series of 
adventitious roots from the bases of each annual set 
of fronds. Some tropical members and allies of these 
genera become more distinctly tree-like,%.9., Todea ; 
Pteris also has some sub-arboreal forms. Oleandra is 
branched and shrub-like, while Angiopteris and Ma- 
rattia (Marattiacee) may also rise to 2 feet or more. 
But the tree-ferns proper are practically included 
within the family Cyatheacee. This includes five 
enera (Cyathea, Alsophila, Hemitelia, Dicksonia, 
‘alantium) and nearly 200 species, of which a few 
are herbaceous, but the majority arboreal and palm- 
like, reaching frequently a height of 50 feet or more, 


It is now recognized as an inhabitant 


TREE-FERN—TREMATODA. 


Alsophila excelsa of Norfolk Island having sometimes 
measured 60 to 80 feet. The fronds are rarely simple 
or simply pinnate, but usually tripinnate or decom- 
pound, and may attain a length of 20 feet, thus form- 
ing a splendid crown of foliage. The stem may 
occasionally branch into many crowns. The genera 
are of wide geographical range, mostly of course 
within the tropics of the Old and New World; but 
South Australia, New Zealand, and the Southern 
Pacific islands all possess their tree-ferns. In'Tasmania 
Alsophila australis has been found up to the snow- 
level, andin the humid and mountainous regions of 
the tropics tree-ferns are also found to range up to a 
considerable altitude. The fronds may either contrib- 
ute to the apparent thickness of the stem by leay- 
ing more or less of their bases, which become har- 
dened and persistent, or they may be articulated to 
the stem and fall off, leaving characteristic sears in 
spiral series upon the stem. The stem is frequently 
much increased in apparent thickness by the down- 
growth of aerial roots, forming a black coating several 
inches or even a foot in thickness, but its essential 
structure differs little in principle from that familiar 
in the rhizome of the common bracken (Pteris). ‘To 
‘the ring, or rather netted cylinder of fibro-vascular 
bundles characteristic of all fern stems, scattered in- 
ternal as well as external bundles arising from these 
are superadded ; and in a tree-fern these are of course 


in greater numbers. — The outer bundles ‘give off 
branches to the descending roots from the region where 
they pass into the leaves. 


Tree-ferns are of course cultivated for their beauty alone ; 
a few, however, are of some economic applications, chiefly 
as sources of starch. Thus the beautiful Alsophila excelsa 
of Norfolk Island is said to be threatened with extinction for 
the sake of its sago-like pith, which is greedily eaten by 
hogs; Cyathea medullaris also furnishes a kind of sago to 
the natives of New Zealand, Queensland, and the Pacific 
| islands. A Javanese species of Dicksonia (D. chrysotricha) 
furnishes silky hairs, which have been imported as a styp- 
tic, and the long silky or rather woolly hairs, so abundant 
on the stem and frond-leaves in the various speciesof Cibo- 
tium, have not only been put to a similar use, but in the 
Sandwich Islands furnish wool for stuffing mattresses and 
cushions, which was formerly an article of export. The 
“Tartarian lamb,” or Agnus scythicus of old travellers’ tales 
in China and Tartary, is simply the woolly stock of C. Baro- 
metz, which, when dried and inverted and all save four of 
its frond-stalks cut away, has a droll resemblance to a toy 
sheep. 

See Fern ; J. Smith, Historia Filicwm; Luerssen, Med. Pharm. 


Botanik; and for the structure of the stem, De Bary’s Vergleich. 
Anatomie d. Phanerog. u. Farne. . 


TREGELLES, Samuet PrrmeaAux (1813-1875), 
New Testament scholar, was born at Wodehouse 
Place, near Falmouth, on January 30, 1813. His 
parents were Quakers, and he himself for ron ect 
was in communion with the (Darbyite) Plymouth Breth- 
ren, but latterly he became a member of the Church of 
England. He was educated at Falmouth grammar 
school, and afterwards, without having attended any 
university, held various modest educational appoint- 
ments, but finally devoted himself entirely to a labor- 
ious student life, until he was incapacitated for literary 
| work by paralysis in 1870. He died at Plymouth on 
April 24, 1875. 


| Most of his numerous publications had reference to Pry 


| great critical edition of the New Testament (see B1 
iii. p. 561). They include an Account of the Printed the 
| Greek New Testament (1854), a new edition of Horne’s Intr 
| duction (1860), and Canon Muratorianus : Earliest Catalogue 
| Books of the New Testament (1868), As early as 1844 he pu 
‘lished an edition of the Apocalypse, with the Greek text so 
revised as to rest almost entirely upon ancient evidence. 
_Tragelles wrote Héads of Hebrew Grammar (1852) translate 
Gesenius’s Hebrew Lexicon, and was the author of age 
work on the Jansenists (1851) and of various" n ex 
position of his special eschatological views ( 7 ‘th 
Prophetic Visions of Daniel, 1852, new ed. 1 des 


TREMATODA, popularly known, 
one of the three main divisions of 


TREMATODA. 


a. They have been defined thus (Jack- 
son 1): i is a hh 

“ Unisegmental Vermes, with a flattish, leaf-like, 
more or less cylindrical body provided with organs of 


adhesion in the shape of suckers and sometimes of | 


chitinoid hooks. The cuticle, so called, appears to be 
a metamorphosed layer of cells. There is a well-de- 
veloped nervous system, the ganglia of which are en- 
tirely supra-pharyngeal, 7.e., dorsal. There is a mouth, 
and an alimentary canal which is usually forked, but 
noanus. ‘The excretory system has the form of more 
or less branching tubes commencing with flame-cells, 
and either ending in a contractile vesicle or opening by 
two independent orifices. Hermaphrodite self-impreg- 
nation occurs, as well as reciprocal impregnation. The 
embryo either develops direct into the sexual 
form (mono-genetic Th »matoda) or gives origin 
to a series of intermediate non-sexual dimorphic 
forms (digenetie 7rematoda), Parasitic.’’ 
Historical Sketch.—Some of the more salient 
points in the history of our knowledge of these 
animals have already been alluded to in the 
article PARAsITIsM (q.v.); a few additional 
} facts must, however, be mentioned here. The 
Trematoda were first formed into a group by 
~ Raudolphi (2), who included in it the follow- 
ing genera: Monostoma, Amphistoma, Distoma, 
 Tristoma, Pentastoma, and Polystoma; the 
name had reference to the suckers, which Ru- 
dolphi regarded as being for the most part open- 


ings into the body (Gr. rpzjua, an aperture). 
_ Some of these forms were soon perceived to 
have but small connection with the others; and 
Cuvier (3) reduced the whole to one genus, for 
which he adopted the name Fasciola, Linn. 
The Pentastomes have since been transferred to 
the ARACHNIDA (q.v.). 
Our scientific acquaintance with the group 
may be said to date from 1831, when Mehlis 
noticed that the eggs of certain Distomes 
hatched into a minute ciliated body with an 
eye-speck resembling an Infusorian, an obser- 
vation which gave the key to the life-history of 
these forms. Von Siebold in 1835 (4) supple- 
mented this discovery by the observation that 
the ciliated embryo of Monostomum mutabile 
contained, as a ‘‘ necessary parasite,’’ as it was 
termed, an organism identical with the ** kings- 
yellow worm” (Red/a) found by Bojanus in 
nd-snails, and Von Baer had previously shown 
(5) that these gave rise to free-swimming or- 
ganisms not unlike tailed Trematodes. The 
- materials were thus ready to hand for a co-ordi- 
nation of the whole life-history, and Steenstrup 
recognized it as an instance of the so-called 
“alternation of generations’’ (6), These re- 
searches received important additions at the 
hands of Pagenstecher (7) and others, who pore. 
showed experimentally that encysted Distomes Just, 
ad mature directly after their transference t 
one host to another, and thus that a mi- 4% its 
gration is necessary to the attainment of their 
maturity. Diesing’s great work (8) appeared 
in 1850, and has formed the groundwork of all 
uent treatises on the systematic arrange- 
ment of parasitic worms, although it included forms 
which really belong to quite different groups. In 1861 
‘an Beneden gained a prize offered by the French 
my by his elaborate memoir on the intestinal 
orms (9), in which he not only described many new 
nteresting forms, but gave anatomical details re- 
ng others previously known, and entered into 
ailed comparisons between the Cestodes and Tre- 
todes, both. in their adult and immature states. 
recent years the chief additions to our knowledge 
. more in the direction of further details 
1 These figures refer to the bibliography at the end of the 
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regarding the structure and life-history of special 
re than the elaboration of new general princi- 
ples. 


Anatomy.—In endeavoring to give a very brief account of 
| the more salient points in the anatomy of the Trematoda it 
|has been thought expedient to select some well-known 
form as a type, and afterwards to indicate the characters in 
which other species differ from it; for this purpose the 
| common liver-fluke, Fasciola (Distomum) hepatica has been 
chosen, as it is not unfrequently found in the bile-ducts of 
sheep and other domestic animals, and constitutes a scourge 
much dreaded by farmers. The account here given is in 
the main abstracted from Sommer (10), 

External Appearance.—The animal has a flattened oval 
shape, with a sub-triangular process on the broader end, 


aperture ; 0, ovary ; od, 
u, uterus; va, 


a, ventral sucker ; 0, cirrus sac ; ¢, 
(? penis; ¢, end of vagina; /, 
ductus ejaculatorius; i, accessory gland. D, A 
excretory apparatus, highly 
funnel. 


which represents the head. The total length varies from 


pe 
24 


ay A 
yy, 


Fic. 1.—A, Fasciola hepatica, from the ventral surface ( 2) ; the alimen- 
tary and nervous systems only shown on the left side of the figure, the 
excretory pals 
c, a diverticulu 
pharynx; 8, ventral sucker; cs, 
tory vessel ; m, main vessel ; v, 


on the right. a, right main branch of the intestine ; 
m; g, lateral ganglion; n, lateral nerve; 0, mouth; p, 
cirrus sac ; d, left anterior dorsal excre- 
left anterior ventral trunk ; 2, excretory 
B, Anterior portion more aay | magnified (from Marshall and 
after Sommer). cs, cirrus sac ; d, ductus ejaculatorius ; /, female 
oviduct ; p, penis; s, shell-gland ; ¢, anterior testis ; 
vasa deferentia ; vs, vesicula seminalis; y, yolk-gland ; 
Genital sinus and neighboring parts (from Sommer). 
genital pore; d, evaginated cirrus sac 
vasa deferentia; g, vesicula seminalis ; h, 
ciliated funnel from the 
magnified (from Fraipont). 0, orifice of the 
ica; < 830 (from Thomas). 


a’ 


duct. 


E, Egg of Fasciola hepa 


20 to 35 mm., the breadth from 6 to12 mm. On superficial 
examination two narrower lateral areas may generally be 
distinguished from a broader median one; the former 
are occasionally of a coarsely granular appearance and 
reddish-brown or orange in color, and increase in breadth 
towards the posterior end of the body, where they com- 
monly unite. The median area is commonly grayish- 
yellow in color, sometimes spotted with black; its an- 
terior portion corresponds to the uterus, the posterior to the 
testes. Two suckers (Fig. 1, A, 0,s) are inthe middle line 
of the body; one is at the anterior extremity and is directed 
forwards and somewhat downwards; it is known as the 
anterior or oral sucker, being perforated by the cesophagus. 
The posterior or ventral sucker is situated, as its name im- 
plies, on the inferior surface of the body, just behind the 
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head-papilla. The suckers measure on an average about 
1 mm. in diameter, the ventral being slightly the larger. 
The internal organs communicate with the outer world 
by four apertures: (1) the mouth (0), situated at the ante- 
rior pole of the body and perforating the oral sucker; (2) 
the excretory pore (x), placed at the opposite extremity, 
and giving exit to the effete products; (3) the porus geni- 
talis (Fig. 1, B, p), leading into a sinus into which the 
ducts of both sets of genital organs open,—it is to be 
found on the under surface of the head-papilla at or near 
its centre; (4) the opening of the Laurer-Stieda canal, situ- 
ated on the dorsal surface of the animal, near the junction 
of the two portions of the median area,—it is excessively 
minute and difficult of detection, and leads by a narrow 
canal into the duct of the yolk-gland. 

Internal Structure-—All Trematoda have been commonly 
regarded, like other flat-worms, as devoid of a body-cavity 
(ewelom), and as consisting of parenchymatous tissue, in 
which the various organs were embedded. Recent re- 
searches of Fraipont (15) appear to show, however, that 
the intercellular spaces in this tissue are to be regarded as 
the homologue of a celom. The body is enclosed by a 
complex sheath (cortex), which may be resolved into seve- 
ral layers, which will be discussed in order, proceeding 
from without inwards. (1) The cuticle, which encloses the 
whole body, is a thin, pellucid, structureless membrane; at 
the margin of the mouth it is reflected so as to form a 
lining for the esophagus, and similarly at the opening of the 
genital sinus it passes inwards to form a lining to the va- 
gina. The same phenomenon is observed at the excretory 
aperture. By the application of ammonia the cuticle may 
be separated from the subjacent tissues and its peculiarities 
demonstrated; although apparently smooth to the naked 
eye, it presents under the microscope numerous sharp back- 
wardly directed processes, each of which encloses a hard 


stylet shaped body. These prominences are closely set over | 


the whole body except immediately around the suckers, 


extending even into the interior of the sinus genitalis. The | 
cuticle is furthermore perforated by innumerable fine pores, 
With regard | 


directed outwards and somewhat backwards. 
to the homology of the cuticle of Trematodes the same un- 
certainty prevails as in the case of Cestodes (see TAPE- 


Worms); the general opinion is that it is not comparable | 


with the chitinous cuticle of Arthropoda, but is either a 
specially developed basement-membrane: (Kerbert, 11) or a 
layer of modified cells (Ziegler, 12, and Schwarze, 18). (2) 
The outer cellular layer is the matrix of the cuticle. 


thin layer of circular fibres ; (ii.) the longitudinal muscles, 
which form a series of separate bundles; (iii.) the oblique 
muscles, confined to the anterior half or third of the body, 
and crossing so as to form a rhomboidal lattice-work,—they 
are especially strong on the anterior ventral aspect of the 
animal. (4) The inner cellular layer consists of elements 


which closely resemble those of the outer, but are somewhat 
larger ; they have been mistaken by various observers for 


cuticular glands. The suckers may be considered as parts 
of the cortical layer; speaking generally, each has the form 
of the segment of a sphere, although the anterior one is 
shallower at the lower than at the upper margin, and is 
penetrated by the esophagus. Each consists of three sets 
of muscles,—a thin outer equatorial layer, a second merid- 


ional, and a mass of radially disposed fibres forming the | 
It would appear that the | 


greater part of the substance. 
function of the first two of these groups is to flatten out the 
sucker, whilst the radial ones restore its cavity and thus 
produce a suctorial action. To the ventral sucker are 
attached a number of muscular fibres belonging to the 
dorso-ventral system, and in particular a strong bundle, 
which passes from behind downwards and forwards. 

The digestive system (Fig. 1, A), the presence of which 
Digestive furnishes one of the most characteristic differ- 
system. ences between Trematodes and Cestodes, ex- 

tends throughout the body on a plane between 
the peripheral nervous and reproductive systems. It has 
only one aperture, as above mentioned, in the centre of the 
anteriorsucker. The anterior portion or pharynx, although 
very short, measuring not much more than 1 mm. in length, 
is again divisible into two sections. The hinder of these is 
the larger, and is sometimes spheroidal but more commonly 
fusiform in shape; it has strong muscular walls, which, 
in conjunction with protractor and retractor muscles, bring 
about a kind of pumping action whereby nutritive fluids 
are taken into the stomach, which name may be applied to 
the larger posterior section of the alimentary tract, since in 
it the digestive processes are carried on. The canal, which 
leads from the posterior end of the pharnyx, divides almost 
immediately into two branches, which diverge at first rap- 
idly and then run almost parallel, as far as the hinder end 
of the body. Each of these gives off from its outer aspect 


(3) | 


The muscular coat consists of three different layers: (i.) a | 


TREMATODA. 


some 16 or 17 lateral branches (c), which divide and sub- 
divide till their ramifications fill nearly the whole area of 
the body. The digestive tract is lined by a layer of simple 
cells, resembling a cylinder epithelium. These behave 
towards the blood corpuscles and other contents of the in- 
testine exactly as would a number of Amebe, putting out 
processes or pseudopodia, which ingest them,—so that, in 
common with many of the lower Invertebrates, the liver- 
fluke lives by “intracellular digestion ” (see Metschnikoff, 
14). 

The canals of the excretory system (m) may be divided 
into three groups. (1) The collecting network 
consists of very fine tubules which anastomose 
freely with each other; they are situated on 
the boundary between the cortical and middle layers, and 
are therefore visible from either side of the body. (2) Con- 
ducting vessels (v, d) receive the contents of this network. 
Each of these is formed by the union of a larger or smaller 
number of the delicate canals just described, and after a 
longer or shorter course opens into the median excretory 
canal (m). On the way, however, it communicates with the 
neighboring vessels, so that a second network is formed, 
which is distinguished from that of the collecting tubules 
by the greater size of its meshes and by the fact that it is 
specially visible from the dorsal surface of the animal. In 
the head four of these conducting vessels arise, which are 
disposed in two pairs, one situated dorsally and one ven- 
trally. As they pass backwards they receive many branches, 
| the dorsal unites with the ventral of its own side, and the 
two tubes thus formed unite to constitute the last division 
of the excretory system. (3) The median vessel (m) passes 
along the body for the posterior two-thirds of its length, 
immediately beneath the dorsal cortical layer. It is widest 
near the commencement, where it measures about 0.5 mm. 
_in diameter, and finally opens at the posterior extremity of 
the body. The wall of the excretory apparatus is consti- 
tuted everywhere by an exceedingly delicate elastic mem- 
brane, which exhibits neither a cellular lining nor cilia; 
furthermore, neither valves nor muscles have been demon- 
strated in connection with it. It contains a thin colorless 
fluid in which very small highly refractive drops are sus- 
pended, 

The details of the termination of the excretory system 
seem to have been first clearly made out by Fraipont (15), 
who worked upon species in which they are more distinct 
than in the form now under consideration. The spaces 
between the round connective-tissue cells of the body are 
star-shaped in form, and into these the finest excretory 
tubules, above mentioned, open by funnels (Fig. 1, D), into 
each of which projects a vibratile cilium, thus constituting 
| the so-called “ flame-cells.”” These researches have given 
rise to numerous differences of opinion, as regards questions 
both of fact (16) and of priority (17). 
| The liver-fluke contains a complete set of male and female 
organs, which form the most conspicuous part 
of its anatomy, and both of which open into the ee 
| genital sinus which has been described above. rene. 
A, The Male Organs. (i.) The testes (Fig. 1, B, t) are two in 
number, situated one behind the other in the hinder divi- 
sion of the median area. They rest upon the yentral cor- 
tical layer in the parenchyma of the body, and immediately 
above them are the ramifications of the digestive tract. 
Each consists of a large number of ramifying tubes, often 
with slightly dilated extremities. These unite into three 
or four, and eventually into two, main excretory duets (va, 
'vp), which terminate at the base of the cirrus-pouch. 
Within the testicular tubules may be found spermatozoa in 
all stages of development; the first stage appears to consist 
of small roundish membraneless cells with a single nucleus ; 
the nucleus then divides and the cells become polygonal 
from mutual pressure. These large cells lie in the middle 
rather than at the sides of the tube, and among them are a 
number which, while they possess on one side a smooth 
-eyenly rounded contour, are on the other very i ly 

and deeply serrated. These serrations elongate u 
become the delicate filaments of spermal ( 
shining heads of which are still embedded in the pro is 
of the cell. (ii.) The vasa deferentia (va, vp) are a of 
slender elongated canals, which lie on the two sides of the 
middle line, and unite at the inner extremity of the cirrus- 
pouch, which they penetrate in common. eir walls con 
sist of a very delicate homogeneous but resistant mem 
‘upon which contractile fibres are disposed, close 
and parallel to the axis. (iii.) The cirrus- ? 
“muscular egg-shaped organ ; the upper pole, whi: 
the united vasa deferentia, is situated above 
_sucker and separated by only a very slight interv: 
dorsal cortical layer, whilst the position of the 
indicated by the porus genitalis (p). Th 
posed in two layers, of which the i 
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posed of circular fibres; the outer longitudinal layer is | delicate membrane around them. 


much thicker, and its fibres are disposed in bundles; | 
furthermore its apex receives a large number of dorso-| 
ventral fibres. Within the cirrus-pouch the two terminal | 
sections of the male conducting apparatus are situated. (iv.) | 
The first of these is the vesiculaseminalis (Fig. 1, B, vs ; C,q@), 
a large, spindle-shaped dilatation of the canal usually more 
or less curved upon itself. Its wall is somewhat more com- 
plex than that of the vasa deferentia, consisting of a layer 
of tissue with many nuclei but no distinct cell-boundaries, 
succeeded by a delicate layer of circular muscular fibres, 
which is again followed by a layer of longitudinal ones. 
(y., The ductus ejaculatorius (Fig. 1, C, hk), which imme- 
diately sueceeds the vesicula seminalis, is a long slender 
tube, disposed in coils, and usually projecting like a papilla 
tinto the base of the sinus genitalis. Its walls are furnished | 
with a number of unicellular glands. B. The Female Organs. 
The female reproductive apparatus may be roughly divided 
into two portions, that which produces the eggs and that 
which conveys them to the outside of the body; in the 
former of these processes three organs take part—one pro- | 
ducing the germ, another the secondary or food-yolk, and 
a third the egg-shell. (i.) The germarium or ovary (Fig. 
1, B, 0) is situated between the anterior testis and the ven- 
tral sucker, in about three cases out of four on the right 
hand side of the body. It has the form of a branching 
tubular gland, the ramification being dichotomous through- 
out; in most cases the branches are about as large as the 
stems which give rise to them. The oviduct passes towards 
the shell-gland, narrowing as it approaches this, and finally 
unites with the excretory duct of the yolk-glands. (ii.) 
The yolk-glands (y) of the liver-fluke are paired organs of 
considerable size; they extend over both lateral areas, to 
which they impart the opaque appearance and reddish color 
above alluded to. They are composed of innumerable small 
acini, spheroidal in shape and situated in groups on minute 
duetules, which unite to form a longitudinal canal on either 
side of the body. These canals are on the whole parallel to 
the margins of the animal and distant from it about one- 
fifth of its greatest breadth. At the anterior margin of the 
testicular area each longitudinal canal gives off a transverse 
branch, which unites with its fellow of the opposite side in 
the middle line to form a pear-shaped reservoir, situated 

just behind the posterior margin of the shell-gland. From 

this reservoir the common yolk-duct passes forwards in the 

substance of the shell-gland and there unites with the ovi- 
_ duet. Previously to this, however, it gives off a minute 
eanal, which after an upward course opens on the dorsal 
surface of the animal; it is known as the Laurer-Stieda 
canal, and its function has been the subject of much dis- 
cussion. It has been supposed (1) “ to serve for copulatory 
purposes,” as has been seen by Zeller (18) in Polystomwm, 
and as is supported by its structure in Axine and Microcotyle, 
. and (2) “to act as a safety tube for the escape of over- 
abundant or altered vitelline products and spermatozoa,” 
_ the main argument in support of which is that its calibre 
is too narrow to admit of copulation taking place by its 
means; compare Sommer (10), Kerbert (11), Poirier (19), 
Looss (20), and Lorenz (21). (iii.) The uterus or female 
conducting apparatus (uw) originates at the union of the 
ducts of the germarium and yolk-gland. Its first portion, 
which lies within the shell-gland, is a delicate narrow 
canal, except when it is distended either by eggs or by 
semen. The median section of the organ is by far the 
largest both in length and breadth; it occupies almost the 
whole of the anterior part of the median area of the 
animal, between the ventral sucker and the shell-gland, 
and forms four or five large coils lying alternately right 
and left, which as a rule are filled with completely formed 
eggs. The third section of this organ includes the coils | 
‘which lie above and anterior to the ventral sucker ; it is | 
sometimes called the vagina. When it contains eggs these | 
are generally in a single file, and thus give it a moniliform 
appearance; it lies entirely on the left side of the body, 
gradually approaching the middle line as it passes forward, 
until it ends below the cirrus-pouch at the left and posterior 
: of the genital pore (Fig. 1, C,e). (iv.) The shell- 
d (Fig. 1, B, s), which (as its name implies) furnishes 
the external coating of the eggs, has been already several 
times mentioned. In the Trematodes, as in the tape- 
’ s, it forms a kind of central point of the female 
generative system; it is a spheroidal mass of unicellular 
nds, each of which opens by its own special duct into 
ie commencement of the uterus. The secretion of the 
I-gland is liberated in the form of small aryl drop- 
, which unite to form drops; afterwards it becomes _ 
and viscid and of a mahogany brown color. In this 
tion the drops are dispersed through the uterus mixed | 
secretions of the other genital glands, and they 
aselves to the recently formed eggs, producing a 


~ 


571 


This process is carried 
on in those coils of the uterus which lie immediately out- 
side the shell-gland, corresponding to the “ ootype” de- 
scribed by Van Beneden in other Trematodes. 

The eggs undergo a gradual development as they pass 
along the uterus. The ripe primitive ovum, on entering 
the female conducting apparatus, becomes coated with a 
larger or smaller number of spherules of secondary yolk, 
and then undergoes the process of segmentation which 
leads to the formation of a morula. At this point it re- 
ceives the secretion of the shell-gland. The completely 
formed egg (Fig. 1, E) has a length of 0.13 mm. and is ovoid 
in shape, with a small lid or operculum at the broader end ; 
its contents consist of a number of roundly polygonal cells, 


_with only a small quantity of secondary yolk remaining 


among them. All of these but one have a thick granular 
protoplasm, the exceptional cell having homogeneous and 
strongly refracting contents. It usually lies immediately 
under the operculum, and is partly embedded in the other 
cells. They are often present in the bile-ducts in such 
quantities as to form a stiff brownish mass resembling wet 
sand, and the number produced by a single fluke has been 
estimated at half a million. 

The mode of fertilization of the liver-fluke has given rise 
to much discussion. According to Sommer, the organ which 
has usually been described as a cirrus or penis is merely the 
genital sinus evaginated by abnormal pressure (Fig. 1, C, d) ; 
it is furthermore but ill-adapted to enter either of the canals 
which could possibly serve as a vagina. He is therefore of 
opinion that self-impregnation occurs, the external aperture 
being closed by the oblique muscles, and the semen passing 
directly from the vas deferens through the genital sinus 
into the uterus. The whole question of the fertilization of 
the Trematodes is a matter on which very varied opinions 
have been expressed, even by authors who have examined 
the same forms. The assertion of Von Siebold that a 
direct internal communication exists between the male and 
female organs has been denied by Stieda (22) and by many 
subsequent writers, but has been restated by Lorenz (21) 
and by Zeller in the case of Polystomum integerrimum (18) ; 
however this may be, there can be no doubt that self-im- 
pregnation does occur in certain cases. The structure of 
the organs renders it more than probable in some species 
(see Poirier, 19, p. 582); Zaddach has observed it actually 
taking place in Distomum cirrigerum encysted in A stacus (23), 
and a single Polystomum integerrimum has been found ina 
frog’s bladder with sperm in the female passages. Recip- 
rocal fertilization, in which two individuals act both as 
male and female simultaneously, has been recorded by 
Zeller in Polystomum integerrimum, by Looss (20) in Disto- 
mum clavigerum, and by Cobbold in Distomum campula. 

The nervous system consists of a commissure passing 
round the esophagus very obliquely, and swell- 
ing out into ganglia at three points. Tristomum 
mole possesses eyes of an extremely simple type, 
the retina being merely a ganglion cell (Lang, 24). 

Life-History and Development.—The life-history of Fasciola 
hepatica was worked out independently by Thomas (25) and 
ee eT (26) ; regarding the question of priority see Jack- 
son Ne 

The development of the embryo can only take place 
outside the body of the host and at a lower temperature, 
the most favorable being from 23° to 26° C. [73° to 
79° F.), at which the process occupies two or three weeks. 
The free embryo (Fig. 2, A) is conical in shape, with 
a rounded apex, its average length being 0.13 mm. At 
the broader anterior end is a retractile head papilla, with 
the exception of which the body is ciliated all over. 
The interior of the body is composed of granular nucleated 
cells, and it contains a double eye-spot, composed of two 
crescentic masses of pigment. There are also two ciliated 
funnels forming the rudiments of the excretory system 
and a granular mass behind the head-papilla, probably repre- 
senting the digestive tract. The embryo swims actively 
about, but if it does not succeed in meeting the appropriate 
host for its next stage of development (Limneus truncatulus, 
a small pond snail) its period of vitality seems to be limited 
to about eight hours. If it should meet with one of these 
snails it applies the head-papilla to some part of its surface 
and begins to bore, twisting round and round on its axis by 
means of its cilia, the head-papilla becoming pointed and 
elongated to four or five times its original length. Eventu- 


Nervous 
system. 


ally the tissues of the snail are separated as if by a wedge, 


and a gap is formed through which the embryo forces an 
entrance into its body. Here it undergoes a metamorpho- 
sis, losing its organs of locomotion and becoming what is 
termed a “ sporocyst”’ (Fig. 2, B). This is an elliptical sac, 
which commonly attains a length of 0.7 mm. Its wall con- 
sists of a structureless cuticle, beneath which are external, 
circular, and internal longitudinal muscle-fibres. These 
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are succeeded by an epithelium, the elements of which 
vary greatly in size. These sporocysts may be produced 
by a process of transverse fission. Within the sporocyst 
rounded masses of cells are formed (morule), which un- 


Fic. 2.—Five stages in the life-history of Fasciola 
highly magnified. A, The free-swimming embryo. 
cyst containing young rediz. C, A young redia, the digestive 
tract shaded. D, An adult redia, containing a daughter-redia, 


atica ; all 
, A sporo- 


two almost mature cercarie, and germs. KE, A free cercaria. The 
letters have the same significance throughout. ¢, nearly ripe 
cercariw ; cc, cystogenous cells; dr, daughter-redia ; dt, limbs of 
the digestive tract; f, head-papilla ; h, eye-spots ; h’, same degene- 
rating ; k’, germinal cell; /, cells of the anterior row; m, embryo 
in optical section, gastrula stage; n, pharynx of redia; 0, digés- 
tive sac; or, cesophagus; p, lips of redia; q, collar; r, processes 
serving as rudimentary feet ; s, ep 2 : ¢ trabeculz crossing 
body-cavity of redia ; uw, glandular cells (?); », birth-opening ; w, 
w’, morule; ¥, oral sucker ; y’, ventral sucker; z, pharynx. (All 
from Marshall and Hurst after Thomas.) 


dergo a process of invagination, producing a gastrula, 
which again develops by the formation of a digestive tract 
into what is known as a “redia” (Fig. 2, C, D). This forces 
its way through the wall of the sporocyst, which heals up 
immediately, and then wanders through the tissue of the 
snail, most commonly finding its way to the liver. If 
many redie are present the snail usually perishes, The 
adult redia may attain a length of 16 mm. It has an 
elongated cylindrical form, and near its posterior extremity 
are two processes directed backwards, which probably serve 
as aids to locomotion. At the anterior extremity is the 
mouth, leading into a muscular pharynx, followed by a 
saccular digestive tract. A ring-shaped thickening is seen 
a little way behind the mouth, and immediately posterior 
to this a special aperture for the exit of the germs formed 
within the redia. About a score of these are usually to be 
found in all stages of devélopment, the earliest being a 
rounded mass of cells (morula), which elongates, one end 
at the same time becoming more attenuated than the other, 
and gradually forming an elongated tail, while the body 
becomes oval and depressed (Fig. 2, E). 
the rudiment of the future digestive tract make their ap- 
pearance, As soon as the “cercaria,” this being the name 
given to the present organism, has attained this stage of 


development it emerges from the redia, and by the aid of | 
its suckers and tail wriggles its way out of the host, swim- | defined and exceedingly disastrous. The m 


ming freely about in the water. Like other cercariwe de- 
veloped in redi this one has no head-spine, but in mature 


examples the anterior of the body often exhibits a number | growths or ulcerations of the mucou 


of very minute spines.. An interesting feature in the ani- 
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mal is the presence of the “‘cystogenous cells,” two lobate 
masses arranged one on each side of the body. These cells 
/contain small rod-like bodies, whence they have been 
termed “cellules 4 batonnets,” and similar bodies have 
been found in the protective cyst which they excrete; 
Sonsino (28) has suggested that they may assist in impart- 
ing stiffness to this structure, and has noticed that they are 
more abundant in those forms which encyst in the open 
|air. When the cercaria has swum about for a short time 
it finds its way to the water-plants, and encysts itself on 
their stems and leaves. During this process the tail is 
swung vigorously about, until finally a more violent motion 
detaches it; at the same time the cells just mentioned 
throw out a gummy secretion, which rapidly hardens and 
encloses the cercaria in a kind of case. It is in this condi- 
| tion that the larvae are swallowed by the grazing sheep to 
form sexually mature flukes in their livers. 

The life-history of a typical digenetic Trematode may be 
{summed up as follows: . (1) the egg, produced sexually ; (2) 
the ciliated embryo ; (3) the sporocyst; (4) the redia, produced 
asexually; (5) the cercaria, produced asexually; (6) the 
!adult Trematode. Hence it would appear that the digenetic 
_forms have at least one, usually many, asexual generations 
| before the sexual one appears. The embryo may form 
either a sporocyst or a redia, these two forms being distin- 
| guished by the presence of a digestive tract and of a special 
| birth-opening in the latter. Within these parent forms the 
/ germs may arise from two sources,—the cells which occupy 
| the central region of the young sporocyst or redia, or the 

epithelium lining the body-walls. “The germs to which 

| a sporocyst gives origin may develop in some instances into 
_sporocysts, in others into redize or into cercarie#. And it 
does not seem certain that there is any limit to the possible 
| number of successive generations of rediz. Both cereariw 
and redizw may occur side by side in the same nurse. 
The last term in the series is, however, invariably a cer- 
caria,.” 

Pagenstecher, Ercolani (29), and others have stated that 
the tail of a cerearia may become a sporocyst and produce 
germs, but this has not met with general acceptance, and 
_the supposition is not supported by the structure of the tail, 
which consists of a “contractile substance, occupying the 
axis and periphery, with large vesicular cells between ” 
(Schwarze, 18), Ercolani (29) has also published striking 
statements to the effect that the structure of these entozoa 
is so profoundly modified by their habitat that what have 
been hitherto described as distinet species may be on] 
“local varieties’; thus he finds that Cercaria armata devel- 
ops in Tropidonotus into Distomum signatum, whilst in Mus 
musculus and M. decumanus it becomes a distinet dwarfed 
form, D. muris. 

Pathological and Economic Relations.—Although the num- 
ber of Trematodes which have been recorded from the 
human body is about equal to that of the Cestodes, the 
medical significance of the former is much less than that 
of the latter, because as a rule they oceur in smaller num- 
bers and are less apt to invade organs of vital importance. 
The Trematodes which have been found in man are: 


Fasciola h 


tica, Linn., . “ in the liver. 


Distomum lanceolatum, Mehlis. + Livers 

D. ophthalmobium, Diesing, “lens of the eye. 

D, heterophyes, Bilharz, .  ., “small intestine. 
D. erassum, Busk = D. buskii, Wedl, “ intestine. 

D. capense; Harley,. «© .  % a eggs in the blood. 
D, spatulalum, Leuckart, 2 , *. ver. f 


D. endemicum, Baelz, liver. 


D. hepatis innocuum, Baelz, “liver. 

D., rathouisi, Poirier (42), ' “liver. 

Bilharzia hematobia, Cobbold, ‘veins of bladder, ete. 
Monostomum lentis, Nordmann, . “Jens of the eye. 
Hexathyridium pinguicola, Treutler, “ ovary. 

H. venarum,Treutler, . .. . “ veins, 


For the general principles which govern the Loves ips ed 

T- 
few 
of 


special cases need be alluded to here. 
most of the forms in the above list has only been 
a very few times, and in many cases the effects 
were very inadequately studied, so that we can _ 
said to possess a knowledge of their individual 
In a case of Distomum lanceolatum which oceurr 
mia, the liver was enormously enlarged and the 
gall-bladder contained eight caleuli and forty-sey 
‘the symptoms during life were emaciation, pain ¢ 
liver, and distension of the abdomen, We es 
The effects produced by Bilhurziahematobia 


couples inhabit the veins, especially thos 
bladder and mesentery; extravasations of 


bladder present themselves, and thus the 
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site find their way into the urine, in which they are evacu- 
ated, and can be detected by microscopic examination. With 
the characteristic presence of the eggs are associated colic, 
anemia, and great prostration of the vital powers, more 
particularly in the later stages ; the disease when once fairly 
established is almost always fatal; see Cobbold (1). 

From a practical point of view by far the most important 


Trematode is Fasciola (Distomum) hepatica, which gives rise | 


to the disease known as “liver rot” in sheep. It is always 
more or less abundant in certain districts, and it is esti- 
mated that in the United Kingdom the annual loss of sheep 
due to it is not less than 1,000,000. The symptoms are said 
to be emaciation, tenderness in the loins, harshness and 
dryness of the wool, and a scaly condition of the skin. On 


post-mortem examination fluid is feund in the peritoneal | 
the 


cavity and the viscera have a blanched appearance ; 
liver is dark chocolate or sometimes pale in color, nodu- 
lar, and uneven, the ducts are thickened and Distomes 
are found within them. Dead flukes have been known 
to furnish the nuclei of gall-stones in the gall-bladder. 


Briefly stated, the principal preventive measures seem to be | 
as follows: (1) destruction of the eggs, and especially ab- | 
stention from putting manure of rotten sheep on damp. 


ground; (2) slaughter of sheep which are badly fluked ; (3) 
adequate drainage of pastures; (4) an allowance of salt 
and a little dry food to the sheep; and (5) dressings of lime 
or salt on the ground to destroy the embryos (‘Thomas, 26). 


ady, and animals which have been allowed to graze in low- 
lying ill-drained lands are specially liable to infection— 
facts which are readily explicable on a consideration of the 
life-history given above. 

Systematic Arrangement.—The Trematoda may be classified 
as follows: 


I. MONOGENEA, Van Beneden; development direct, that is, 
without the mediation of nurse forms. 

(i.) TRisroMe«, Leuckart; body roundish or elongate; pos- 
terior extremity never specially developed. Two adoral 
suckers often present; a large ventral sucker often armed 
with chitinoid structures. Sexual apertures on the left 
side or admedian. Laurer-Stieda canal single or double. 
Ova with a filament at one pole only. 

1. Tristomidx, Van Beneden.—1. Tristomum, Cuvier; about 
a dozen genera of previous writers are here included; 
over 14 species are known, all parasitic on fishes; Tas- 


chenberg (30). 
2. Monocotylidz, Taschenberg.—1. Calicotyle, Diesing ; only 
m4. species C. Kréyeri(31). 2. Pseudocotyle, Taschenberg. 3. 


Monocotyle, Taschenberg; only one species, IM. myliobatis, 
on the gills of the eagle-ray (Myliobatis aquila). 

8. Udonellide, Johnston.—1. Udonella, Jhnst.; five species, 
the type being U. ewligorum, parasitic on a crustacean 
(Catigus), which in its turn infests the holibut (Hippo- 
glossus vulgaris). ¢ 

(ii.) PoLystoMEx, Leuckart; body wre Pe pointed and nar- 
row anteriorly; broad behind and generally provided 


or chitinoid hooks, of suckers or elaspers with chitinoid 
structures. Two adoral suckers in some instances. Sex- 
ual apertures median. Laurer-Stieda canal single or 
double. Male sexual aperture often armed with chitin- 
oid paoks. Ova frequently provided with two long ap- 
ndages. 
1. Oetobothriide, Taschenberg.—1. Octobothrium, Nordmann; 
about a dozen genera of various authors are here in- 
eluded by Taschenberg (30), containing fourteen spe- 
cies, parasitic on fishes, and almost invariably on the 


with special organs of adhesion in the shape of suckers | 


oe 2. Anthoeotyle, Hesse and Van Beneden; one species © 


A series of wet seasons increases the prevalence of the mal- | 


. merlucii), found in the hake. 3. Phyllocolyle, Hesse and | 


Van Beneden; one species, from the gurnard. 4. Platy- 
cotyle, Hesse and Van Beneden; one species, from the 
rnard. 5. Pleurucotyle, Gervais and Van Beneden 
= (rubea cochlear, Dies.); one species, from the gills of 
the mackerel. 6. Diplozoon, Nordmann (see below). 7. 
Hexacotyle, Blainville; one species, from Thynnws bra- 
us, 8. Plectanocotyle, Dies.; from the gills of La- 

brax mucronatus, 
2. Polystomide, Van Beneden,—l. Polystomum, Zeder ; two 
species, best known P. integerrimum (see eed Hexa- 
ium is probably a synonym. 2. Onchocotyle, Dies. ; 
five species, from the gills of sharksand rays. 3. Erpo- 
me Hesse and Van Beneden ; one species. from the 
gills of Musteluslevis. 4. Di hrium, F.S. Leuckart; 
one species, from the gills of a sturgeon. 
3. Microcotylide pmcbenbars.—-L. Aine, Abildgaard ; two 
es. 2. Microco an Beneden; about half a 
lls of fishes (see 
an Beneden; one 
of Caranx trachurus._ 4, Aspido- 


is, Leidy ; one 
idocotyte, 


ies. 
; about twe 


No 


rd- 
“ 


enobranch 


Beneden ; 
two successi 
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(i.) MoNosTOMID, Van Beneden ; elongate, oval, or rounded 
in shape; one oral sucker.—l. Monostomum, Zeder ; fifty to 
sixty species in mammals, birds, and fishes; type, M. 
mutabile, Zeder, found in the body-cavity and eye of water- 
birds. 2. Nolocotyle, Dies.; N. triseriale, Dies. (= Monosto- 
mum verrucosum), 

(ii.) Distomipa%, Van Beneden; body flattish, more or less 
leaf-like or elongate ; an oral anda ventral sub-median or 
posterior sucker.—1l, Distomuwm, Retzius (see below). 2. 
Fasciola, Linn.; three species are known; /. hepatica is de- 
scribed above; F. gigantea inhabits the liver of the giraffe. 
3. Bilharzia, Cobbold (= Gynxcophorus, Dies.); one species 
(see below). 4. Hehinostomum, Dujardin; E.gadorum, Van 
Beneden, in the intestine of Gadus carbonarius (the coal- 
fish), and twenty-five other species in the alimentary 
canal of mammals, birds, and fishes. 5. Amphistomum, 
Rudolphi; about twenty species in different Vertebrates; 
A, subclavatum (Géze) in the rectum of the frog. 6. Gastro- 
discus (?), Leuckart (see also 37). 7. Homalogaster, Poirier 
(38). 8. Gastrothylaz, Poirier. 9. HLurycelium, Brock (44), 
has the excretory vessels dilated into wide chambers 
(? ecelom). 

(iii.) GASTEROSTOMID, Von Siebold ; oral sucker sub-median 
and ventral; also an anterior sucker.—1l. Gasterostomum, 
Von Siebold; eight species, all in fishes; larval form Bu- 
cephalus (see below). 

(iv.) HoLostomip&, Claus (43); body flattened, and divided 
into an anterior and posterior part, the former bearing an 
anterior and ventral sucker; two adoral lobes with glands 
in connection, or a cireumoral fold with lobes.—l. Holo- 
stomum, Nitzsche; twenty-three species, most in water- 
birds; H. variabile, in various raptorial birds; larval forms 
Tetracotyle and Diplostomum. 2. Hemistomum, Dies.; three 
mah one in the wild-cat, two in birds. 3. Kustemma, 

ies. 

The true position of the following is doubtful: Nematobothriwm, 
Van Beneden 49); Didymozoon, Von Linstow (30); Stichocotyle, 
Cunningham (39). 

Diplozoon paradoazum (18) infests the gill of the minnow in large 
numbers. The eggs hatch in the water, continuing to be at- 
tached to the gill by a filament at one extremity. The embryo is 


Fig. 3.—A, Diplozoon paradoxum; two united specimens. 
Polystomum integerrimum ; about 100 (after Zeller). C. Mieroco- 


B, 


tyle mormyri; <7. D, E, two views of the chitinous framework 
of asucker of Azine belones; highly magnified (after Lorenz). F, 
Aspidogaster conchicola; about 25 (after Aubert). G, Gyrodacty- 
lus elegans ; X about 80 (after Wagener). 


elongated ovalin shape, and ciliated all over; on its back are two 
eyes, consisting of a “iy ee mass of pigment, with a spher- 
oldai lenticular body. It presents also the mouth with two pecu- 
liar suckers, the esophagus and intestine, and the two cl rs 
of the Diporpa. The embryo swims vigorously about until it 
finds its way to the gill of a minnow, which it dies in 
about six hours. Attached to its host it may live isolated fora 
considerable time, increasing in size; usually, however, it unites 
with another individual in a kind of reciprocal copulation (Fig. 
8, A). One individual by means of its ventral s seizes 

dorsal papilla of another, and then the two twist across each 


— 
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other so that the sucker of the second seizes the papilla of the first. 
After this a complete fusion of the individuals takes place, the pa- 
pillz and suckers growing together so firmly as to be anatomica ly 
inseparable, Both individuals continue to grow and develop 
a second, third, and sometimes a fourth pair of claspers. 

In Polystomum integerrimum (18), which inhabits the 
bladder of the frog, the eggs are developed during the 
winter and are laid in the spring, when the frogs resort 
to the water. It appears probable that the worm pro- 
trudes its body from the frog and thus deposits the egg 
directly inthe water. The young worm, asit escapes from 
the egg, which takes place after a lapse of six or eight 
weeks, measures about 0.3 mm. in length, and swims 
vigorously about by the aid of a coating of cilia. At its 
posterior extremity is a rounded disk (Fig. 3, B), round 
the margin of which sixteen delicate hooks are placed at 
equal intervals. Above the four hindmost of these are 
two others still smaller and more delicate. Upon the 
back are situated four eyes disposed in te The mouth 
is wide and leads into a pharynx, and this into the in- 
testine; two excretory vessels are present, but there is no 
trace of generative organs. The hindermost pair of 
suckers is the first to be developed, and_they enclose 
those two hooks which lie at the outer side of the very 
delicate ones mentioned above, which eventually become 
the strong terminal hooks of the adult. The other two 
pairs of suckers are formed in a similar manner, the de- 
velopment of all three being usually completed during 
the month of July. The young Polystomum attacks not 
the full-grown frog but the tad-pole, entering the gill- 
cavity and subsequently proceeding to the bladder. Like 
the frog it requires four or five years to attain sexual 
maturity. In certain cases the Polystomum does not mi- 
grate; it then becomes prematurely sexual and dies when 
the tadpole undergoes metamorphosis; under these cir- 
cumstances the sexual organs are es than usual; 
the testis is simple; the germarium is long and coiled ; 
there is neither prostate nor Laurer-Stieda canal; and the 
oviduct has no dilated anterior portion. 

Microcotyle mormyri, Lorenz (21) (Fig. 3, C), has no penis, 
the semen issuing by an opening posterior to the spiked 
birth-opening; the vagina opens medially, not margin- 
ally. The posterior extremity is pointed. Azine belones, 
Abildg., resembles it, butis broad and obliquely truncated 
behind, this margin bearing a row of fifty to seventy pecu- 
liar attaching organs, which are of the form of a hand- 
satchel (Fig. 3, D, E), the metal clasp Sec 4 represented 
by a complicated chitinous framework. There are four 

roups of hooks and one ring of the same round the gen- 
ital opening. The mouth has a sucker at either side, and 
above it an oval body which can be evaginated like the 
proboscis of a Dendrocele Planarian. 

Aspidogaster conchicola (32) is found in the pericardial 
cavity of the freshwater mussel; it is conical anteriorly 
with a terminal oral sucker; the ventral sucker is very 
large and divided into rectangular areas ; the excretory 
pore is at the posterior extremity of the body, and the 
genital pees open on the left side of the fore-part of 
the animal (Fig. 3, F). 

Gyrodactylus elegans (33) is found on the fins and sur- 
face of the body of the pike, stickleback, and other fresh- 
water fishes, and measures about 0.5mm.in length; it 
is flattened in form and tapers towards either end (Fig. 
3,G). At the anterior extremity are two lappets, while 
the posterior is furnished with a sub-triangular plate, 
which bears the organs of attachmentin the shape of two 
large curved hooks in its centre and sixteen smaller ones on its 
circumference. The most interesting peculiarity, however, of 
this form is to be found in the fact that each embryo before it 
is extruded (the animal is viviparous) contains another embryo, 
and this in its turn another, so that three embryonie generations 
are present simultaneously. 

The genus Distomum is by far the most extensive in the group, 
containing at the present time over 300 species, which oceur al- 
most exclusively in Vertebrates; the most important are perhaps 
D. lanceolatum, which inhabits the same situations as Fasciola 
hepatica, D, clavigerum, from the frog, and D. militare, Van Bene- 
den, from the intestine of the duck. The name Fusciola (Linn.) 
has the priority over Distomum (Distoma) of Retzius, which, how- 
ever, has obtained extensive currency. The name Fusciola may 
appropriately be used in a restricted sense for forms which have 
a branched digestive tract, / hepatica above described being 
taken as the type. This separation has not met with 
Sf ee although sareereen by Blanchard and Cobbold (1). 

einland has proposed to substitute the term Dicroceliwm, used 
by Dujardin, for Distomum, retaining Fasciola for the type-species, 
but this proposal has not met with acceptance. The Distomes 
vary in size from forms almost microscopic to those which, like 
D. ingens, Moniez (35), measure 6 em. long in alcohol, or even 
12.5 cm. in the fresh condition (D. gigas, Nardo). Distomum halo- 
sauri, Bell (36), is parasitic upon a deep-sea fish taken in 1090 fath- 
oms., Distomum macrostomum (Fig. 4, B) of the woodpecker (Ap- 
ternus tridactylus) has a remarkable larval form known as Leuco- 
chloridium paradvcum, which is parasitic on Succinea is, and 
consists of a number of branching threads, from which are de- 
veloped one or two contractile saes (Fig. 4, C, D). Their growth 
-distends the tentacle until it bursts and the sac hangs outwards. 
The threads within the Succinea contain only granular cells, 


Fic. 
canal 


whilst the contractile sac is occupied by an organism ovoid in. 


form, with a thick clear border, the rudiments of two suckers, a 
digestive tract, and excretory system. 

harzia hematobia, Cobbold (1), is one of the most dangerous 
human parasites, and occurs in the blood of the portal vein and 
in the veins of the mesentery and bladder. The sexes are dis- 
tinct, the female being from 16 to 20 mm. in length, and some- 
what resembling a Nematode on superficial examination. The 
male is only from 10 to 14 mm. in length, but much thicker. The 
surface of the female is covered with fine spines most distinct 
towards the tail; at the anterior pointed extremity is the oral 


eneral rec- | 
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| sucker, from which a narrow opening leads into a wide pharynx, 
| followed by the intestine, which at first forms two branches, 

these again uniting posteriorly to the generative organs, The 
| ventral sucker is placed only 0.2 mm. behind the oral one, and it 


4.—A, Bilharzia hematobia, the thin female in the gynecophoric 


of the stouter male; 15 (after Leuckart). B, Distomum macrosto- 


mum, showing the digestive and the greater part of the genital app 
ratus with the cirrus protruded; x 30. C, Snail (Suecinea), the tentacles 
pte ern by pla eck ; tenn — %, cochle 

from the tentacle ; natural size (after er). , Bucephalus ig ee 
highly magnified (after Ziegler). F, need of a sporocyst containin: 
Bucephali in process of development; * about 50 (after Lacaze-Duthiers). 


pridium removed 


* 


‘is immediately succeeded by a lon 
tends down the ventral surface and corresponds to the 
gynezcophorus of the male (see Fig. 4, A). 

The stages in the life-history of G@asterostomum are so remark- 

able that a short account of them must be given. From the eae 

there escapes (1) a club-shaped embryo, which in a manner hith- 
erto unobserved enters the freshwater mussel, Anodonta or Unio, 
where it forms (2) the sporocyst (Fig. 4, dd this is several centi- 
metres bel and provided with lateral branches; it occurs 
chiefly in the liver and ovary, and it is best developed near the 
skin. The wall of the sporocyst consists of cells, muscles, and 
perhaps a cuticle; the extremities are pointed and filled with 
cells, and it is here that growth takes place. Within ae 


narrow groove, which ex- 
canalis 


dilatations of these ramified tubes are formed 
each of which develops into (8) a‘ bucephalus.” This nism 
(Fig. 4, E) consists of a small oval body about 0.25 mm. in 
with a double tail. At one extremity is a mass of glands with an 
_invagination of the pn, Meir which has been mistaken by 
many observers for the alimentary canal. This, however, opens 
about the middle of the body, and consists of a musenlar pharynx, 
a forwardly directed cesophagus, and a simple lar intes- 
tine. The excretory system terminates in an S-shaped vesicle, 
which opens pce in such a way that its contraction 
the fluid into the tail, whence it ee finds its exi 
osmosis. Traces of genital organs are found in the form 
elongated plug of cells in the hinder fourth of the body, a1 
rounded masses of undifferentiated cells situated 
tail is double, and from about 0.5 to 2.5 mm, long acco 
state of contraction. Each half consists of a aes 0 
portion, and an elongated —— filament. ese 
| epee contain many nucleated connective- ' 
ne protoplasmic processes, The larve swim ee 
but sink and perish after about twelve hours, 
the mouth of certain fishes (¢.9., throphi 
gp i Jose their tails and become encapsuled 
e generative organs now become further deve 
Peat and the anterior sucker are formed. If th 
ected be swallowed by a pike or perch the : 
the worms (5) become adult, continue to live in the 
produce eggs. For further details, see Ziegler 
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no doubt that the Trematoda are closely related to the Ces- 
toda, A consideration of their peculiarities leads moreover 


to the opinion that the former are more primitive than the | 
latter; that is to say, the common ancestors of the two | 


groups resembled Trematodes rather than Cestodes. The 
ancestry of the T'rematoda is probably to be sought in types 
such as the Planarians rather than the Leeches; characters 
uniting them with the former are the possession of a com- 


monly branched alimentary canal without an anus, but with | 


a powerful pharynx; the generative system is hermaph- 
rodite, and similar arrangements obtain in the excretory 
vessels, nerves, and muscles, while histological agreements 
also are not wanting. Furthermore, certain forms are 
known which help to fill up the gap between the two 
groups: Monocelis caudatus has a discoid posterior organ of 


attachment, and M. protractilis a true sucker. Such formas as | 


these could scarcely be distinguished from ectoparasitic 
Trematodes except for their ciliated epithelium (Leuckart, 
1). In this connection, however, it is worth while to call 
attention to the researches of Fewkes (40) on a marine 
cercaria, which had a tail distinctly annelid in character, 
with bundles of bristles disposed at intervals along it. 
Compare also Schauinsland (41). 
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TRENCH, Ricnarp CHENEVIX (1807-1886), arch- 
bishop of Dublin, poet, scholar, and divine, was born 
at Dublin, Bap thinber 9, 1807, and graduated at Trin- 
ity College, Cambridge, in 1829. ile incumbent of 
Curdridge Chapel, near Bishop Waltham in Hamp- 
shire, he published (1835) The Story of Justin Martyr 
and other Poems, which, having been very favorably 
received, was followed in 1838 by Sabbation, Honor 
Neale, and other Poems, and in 1842 by Poems from 
Eastern Sources. These volumes revealed the au- 
thor as decidedly the most_ gifted of the immediate 
disciples of Wordsworth, with a warmer coloring and 
more pronounced ecclesiastical sympathies than the 
master, and strong affinities to Tennyson, Keble, and 
‘Milnes. In 1841 he resigned his living to become 
curate to Samuel Wilberforce, then rector of Alver- 
; and upon Wilberforce’s promotion to the dean- 
ery of Westminster, in 1845, he was presented to the 
rectory of Itchenstoke. In 1845 and 1846 he preached 
the Hulsean lecture, and in the former year was made 
examining chaplain to Wilberforce, now bishop of Ox- 
He was shortly afterwards appointed theological 
ofessor and examiner at. King’s College, London. 
$51 he established his fame as a philo 
Re linle work on The Study of Words, origivelly 
ed as lectures to the pup s of the Diocesan 
x School, Winchester. His se, as stated 
elf, was to show that in even taken 
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words, 


ogist by his | 
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singly, ‘‘ there are boundless stores of moral and his- 
| toric truth, and no less of passion and imagination laid 
up ’’—a truth enforced by a number of most apposite 
illustrations. The book may be regarded as a com- 
ment on the saying that ‘‘ language is fossil poetry.”’ 
It was followed by two equally delightful little volumes 
of similar character—Lnglish Past and Present (1855), 
and A Select Glossary of English Words (1859). All 
have gone through numerous editions, and they have 

S14 contributed more than all the labors of severer 

ut less cultured and tasteful philologists to promote 
the historical study of the English tongue. Yet 
Trench did little more than indicate the existence ofa 
vast region of research extending over all literary lan- 
guages. Another great service to English ahilolous 
was rendered by his paper, read before the Philological 
Society, ‘‘On some Deficiencies in our English Die- 
tionaries’’ (1857), which gave the first impulse to the 

reat enterprise now proceeding under the auspices of 

r. Murray. His advocacy of a revised translation 
of the New Testament (1858) powerfully aided to pro- 
mote another great national undertaking. In 1856 he 
published a valuable essay on Calderon, with a trans- 
ation of a portion of Life is a Dream in the original 
metre. He had not, meanwhile, been forgetful of pro- 
fessional claims upon his pen. In 1841 he had pub- 
lished his Notes on the Parables, and in 1846 his Notes 
on the Miracles, works which, containing much to 
gratify every school of thought, and little to offend 
any, obtained the most extensive popularity, and have 
been resorted to by English theologians of all persua- 
sions, who have turned the author to the same account 
as he has turned his patristic, Romanist, and Lutheran 
predecessors. ‘There is, in fact, very little originality 
in these volumes, but they are treasuries of erudite 
and acute illustrations, selected from various quarters 
with admirable judgment, and displayed with consum- 
mate taste. 

In 1856 Trench was raised to the deanery of West- 
minster, probably the position in the whole church 
which suited him best. In January, 1864, he was ad- 
vanced to the more dignified but less congenial post 
of archbishop of Dublin. Stanley had been named, 
but rejected by the Irish Church, and, according to 
Bishop Wilberforce’s correspondence, ‘Trench’s ap- 
pointment was favored neither by the prime minister 
nor the lord lieutenant. It was, moreover, unpopular 
in Ireland, and a blow to English literature; yet the 
course of events soon proved it to have been most for- 
tunate. Trench, indeed, could do nothing to prevent 
the disestablishment of the Irish Church, though 
he resisted with dignity, and repelled the insidious 

roposal that she should do execution upon herself. 

ut, when the disestablished communion had to be 
reconstituted under the greatest difficulties, it was 
found of the highest importance that the occupant of 
his position should be a man of a liberal and genial 
spirit, able to ward off the narrowness which would 
have alienated the sympathies of English churchmen, 
and sown the seeds of schism in acids beyond all 
others in need of amity and unity. This was the work 
of the remainder of Trench’s life; and, if less per- 
sonally agreeable and of less general utility than the 
literary performances which might have been expected 
from him if he had remained at Westminster, it was 
much more weighty and important. It exposed him 
at times to considerable misconstruction and obloquy, 
but he came to be appreciated, and, when in Novem- 
ber, 1884, he resigned his archbishopric from infirmity, 
clergy and laity unanimously recorded their sense of 
his ‘' wisdom, learning, diligence, and munificence.”’ 
He had found time for Lectures on Medieval Church 
History (1878) ; his poetical works were rearranged 
and collected in two volumes (last edition 1885). e 
died in London, after a lingering illness, on March 28, 
1886. 


As a man Trench was universally beloved and esteemed. 
He was remarkable for a high spirit, munificence, and gene- 
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ral elevation of sentiment. As a prose author he ranks 
among the most useful and agreeable of his geueration, and 
may almost be said to gain in both respects by his defi- 
ciency in originality. Both as biblical commentator and 


philologist, he has done far more by popularizing the re- | 


searches of more exact scholars and more profound thinkers 
than he could have done by striving to make discoveries 
of his own. For durable fame as a poet originality is in- 
dispensable, and here Trench fails. The style of his poems 
is frequently admirable, but even when not obviously de- 
rived from some other writer it wants the stamp of strong 
individuality. He has written little beyond the reach of 
any man uniting exquisite culture to the accomplishment 
of verse: the pieces where poetry seems a natural language 
with him are chiefly to be found among his elegiac poems, 


which express real personal experience, and appeal movingly | 


to the heart. (R. G.) 


TRENCK, the name of two barons of old German 
extraction, who, endowed with exceptional physical 
powers, and each blending to a ? to if not to an 
Insane degree the hero and the Bobadil, have left 
startling records of not wholly dissimilar adventures 
and misfortunes. 

1. FRANZ, BARON VON DER TRENCK (1711-1749), 
was born at Reggio, Calabria, where his father was 
lieutenant-colonel in the Austrian service. After his 
rough early training in the camp, he made himself’, so 
unendurable at the college of Vienna that. he was 
speedily removed, and entered in 1727 as ensign in the 
Palfy regiment, from which, however, after a brief’ but 
riotous course of duelling, gambling, and love-making, 
he received a new dismissal. He returned to 


sians and Turks, raised a corps of 300 men at his own 
expense and joined the Russian army on the Hunga- 
rian frontier. 
of his commander, but a breach of orders followed by 
an assault on his colonel, brought him under sentence 
of death, from which a daring feat of arms alone 
saved him. A sentence of exile to Siberia, incurred 
soon after by a second affray with a superior officer, 
was commuted to imprisonment at Kieff and expulsion 
from the country. is term of imprisonment havin 

expired, he retired to his estate, where he armed an 

drilled his vassals, and in a series of encounters com- 
pelled the Slavonian brigands to seek refuge in Turk- 
ish territory. From these marauders he recruited in 
1740 the formidable body of pandours with which he 
joined the levies in aid of Maria Theresa. Repulsing 
the French near Linz, he penetrated into Bavaria, 
took Deckendorf and Reichenhall, and destroyed 
Cham,—the conduct of his troops being marked not 
less by atrocity than by desperate courage. Recalled 
to Vienna to render account for the cruelties practiced, 
he refused to defend himself, and, being set at liberty, 
rejoined his men, opened in 1743 a passage across the 
Rhine for the army, and became as much the terror 
of Alsace as he had been of Bavaria. On the retreat 
of the army to Bohemia he covered the rear and took 
several towns, but had his right foot crushed by a 
cannon-ball. Maria Theresa sent hima surgeon, and, 
having made a species of triumphal entry into Vienna, 
he resumed his command. But in September, 1745, 
after having boldly penetrated with his pandours to 
the tent of Frederick IL, he suffered the king to 
escape him while his followers were stopping to plun- 
der, and he was thereupon accused of having been 
bribed by that monarch to release him. He was con- 


demned on inquiry to pay an indemnity for peremp-_ 


tory dismissal to the officers accusing him, but he re- 


fused to acknowledge the sentence, and, raising new. 


troops, added to the list of his exploits. His conduct 
leading to a renewal of the inquiry, he laid hands on 
the president of the court-martial and was thrown into 

rison, but was enabled to escape by the baroness 
Lestock, with whom he fled to Holland. He was 
brought back to Vienna, and condemned to perpetual 
imprisonment in the Spielberg, where, finding escape 
impossible, he poisoned himself, October, 1749, at the 
age of 38. f 


his. 
father, and, on the outbreak of war between the Rus- | 


His brilliant exploits won him the favor | 
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See his autobiography—Merkwiirdiges Leben und Thaten des 
Freiherrn Franz von der Trenck, Vienna, 1770; also, Franz von 
der Trenck, by E. F. Hibner, with preface by Schubart, 3 
vols., 1788. 


oa 


2. FrrepricH, FREIHERR VON DER TRENCK (1726- 
1794), cousin of the preceding, born at Kénigsberg, 
16th February, 1726. His precocious abilities won 
him the favor of Frederick the Great, in whose guards 
he was enrolled at an early age as cadet, and by whom 
he was made cornet in 1743 and aide-de-camp for his 
gallantry in 1744. <An intrigue with the princess 
| Amelia, sister of the king, led to his temporary con- 
finement until the campaign of 1745 recalled him to 
the army. Hewas again thrown into prison, however, 
/on the discovery of a correspondence fsewede him and 
his cousin, then fighting with his pandours in the ser- 
viee of Maria Theresa, but in December, 1746, after 
many failures, he succeeded in escaping from the fort- 
ress of Glatz. He went to Vienna, was involved in 
several duels by his cousin, who was too closely con- 
fined to give expression to his animosities except by 
proxy, and finally accepted a company in the service 
of theezar. On the declaration of peace the empress 
Elizabeth bestowed on him a diamond-hilted sword, 
and a Russian princess left him a fortune, which was 
still further increased by the death of his cousin, who, 
on condition of his entering none but the Anstrian 
service, made him his heir. The latter inheritance 
being heavily burdened, he spent the next three years 
in a series of lawsuits, and then, after a journey to 
Italy, became a captain in an Austrian regiment of 
cuirassiers. At the death of his mother he reyisited 
Germany, but was promptly seized by the unforgetful 
king and closely imprisoned in the fortress of Magde- 
burg, his efforts to escape securing him the honor of a 
specially constructed cell, a heavy burden of chains, 
and the additional punishment of being roused ever 
quarter of an hour by the sentries. Still unsubdued, 
‘he found means to remove his chains in the brief in- 
_tervals afforded him, and oceupied himself with French 
-and German composition. In the meantime the prin- 
‘cess Amelia had not ceased to move in favor of his 
release, and Trenck, having been set free in 1763, re- 
turned to Vienna only to be reconfined there as a luna- 
‘tie He was speedily released by the intervention of 
the king, and raised to the rank of major by way of 
compensation; but, being by this time satiated with 


royal patronage and prisons, he retired to Aix-la- 
Chapelle, commenced business as a wine merchant, and 


devoted his leisure to literature and politics, publishing, 
‘among other works, a gazette entitled the Friend of 
| Man and an attack on Frederick IL. as the ** Mace- 
-donian hero.’’ His commercial experiences, however, 
were not encouraging, and, after spending three years 
(1774-1777) in England, he returned to Vienna, be- 
came the secret agent of Maria Theresa, and at her 
‘death withdrew to his castle of Zwerbach, where he 
gave himself to agriculture and wrote his famous auto- 
biography. Not until 1787 was he permitted to return 
to his own country, where he is said to have had an 
affecting interview with the princess Amelia a few days 
before her death. The publication of his memoirs 
_(Lebensgeschichte) in 1786, translated into French by 
himself in 1789, gave him immediate and wide noto- 
riety, and wax efligies of the illustrious prisoner in his 
‘chains were exhibited on the Parisian boule a 
deux sous en sortant. Despite the grounds the 
memoirs undoubtedly furnish for Carlyle’s terse 

acterization of him as an “‘ extensively fi 
head,”’ they took a strong hold of the popular 
‘nation, and obliterated for a time the far 
more darkly passionate pandour cousin. 
elements in the story were, however, to be e 
by a still more tragic close.’ His a 
the French Revolution involved him in 
‘the Austrian authorities, and, after dey 
pension and further imprisonment, he 
the close of 1791 for Paris. In place: 
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tic reception, he was arrested by order of the Commit- 
tee of Public Safety as a secret emissary of the king 
of Prussia, and, after confinement in the St. Lazarus 
prison, was literally dragged to the guillotine on 25th 
uly, 1794. 
were published at Leipsic in 1786. 
TR. INDELENBUI 
1872), one of the chief revivers of Aristotelian study 
in the present century, was born on November 30, 
1802, at Eutin, near Liibeck. 
tion atthe gymnasium of his native town and at the 
universities of Kiel, Leipsic, and Berlin, displaying 


from his earliest years an extraordinary industry and | 


thirst for knowledge. He was introduced to philosophy 
by K@nig, the rector of the gymnasium, a Kantian ; 
and at Kiel he came under the influence of Reinhold 
and Von Berger, to the latter of whom, a follower of 


Schelling, some of his own most characteristic views | 


may be traced. At Berlin he heard Hegel and Schleier- 
macher; but his university studies lay chiefly in the 
direction of classics and classical philology under 
Wachsmuth, Hermann, and Boeckh. The combina- 
tion of the philosopher and the philologist, together 
with a definitely historical turn of mind, is what is 
most distinctive of all Trendelenburg’s work. He 
became more and more attached to the study of Plato 
and Aristotle, and his doctor’s dissertation, published 
in 1826, was an attempt to reach through Aristotle’s 
criticisms a more accurate knowledge of the Platonic 
philosophy (Platonis de Ideis et Numeris Doctrina ex 
Aristotele Illustrata). Recognizing the sphere in 
which his best life-work could be done, he declined the 
_ offer of a classical chair at Kiel, and accepted instead 
a post as tutor to the son of Herr von N, agler, post- 
_ master-general, and an intimate friend of Altenstein, 
the enlightened minister of education in Prussia. He 
held this position for seven years (1826-33) occupying 
his leisure time with the preparation of a critical edi- 
tion of Aristotle’s De Anima, and conscientiously ex- 
tended his knowledge in all directions. His acquaint- 
ance with Karl Ferdinand Becker, the philologist and 
scientific grammarian, was of importance for his own 
views on the origin of the logical categories and the 
relation of thought to language. In 1833 Trendelen- 
burg was appointed extraordinary professor in Berlin, 
and four years later he was advanced to an ordinary 
rofessorship. During nearly forty years he proved 
himself markedly successful as an academical teacher, 
treating in turn all the usual philosophical disciplines. 
besides holding more select classes for the study of 
Aristotle with advanced students. During the greater 
part of that time he had also to examine in philosophy 
and pedagogies all candidates for the scholastic profes- 
sion in Prussia. He died on the 24th of January, 
1872. 


It was with a view to the philosophical preparation in 
the gymnasia that he published (1836) his Elementa Logices 
Aristotelice. This useful little book contains a selection of 
passages from the Organon, giving in a connected form the 
substance of Aristotle’s logical doctrine. The Greek text is 
_ furnished with a Latin translation and notes, and at a later 
date Trendelenburg supplemented this book with further ex- 
planations for the use of teachers ( Hrlauterungen zu den Elemen- 
ten der aristotelischen Logik, 1842). The Elementa has passed 
through eight editions, and the Erlauterungen through three. 
In 1840 appeared the first of his important works, which, 
under the modest title of Logische Untersuchungen, develops 
a coherent hilosophical theory, besides acutely criticising 
other standpoints, and in particular the then dominant 
Hegelian system. The Logische Untersuchungen were, in- 
deed, an important factor in the reaction against Hegel 
hich set in about that time in Germany. Two articles 

tten by Trendelenburg in the controversy which ensued 
® republished separately, under the title Die logische 
in Hegel’s System (1843). A second and enlarged edition 
i Untersuchungen appeared in 1862, and a third 
In 1846 he published the first volume of his 
eal Contributions to Philosophy” ( Historische Beit- 
Philosophie), containing a history of the doctrine 
tegories, which forms a pendant to his own elabora- 
f the same subject in the Logische Untersuchungen. 
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A second volume of the “Historical Contributions” ap- 
peared in 1855, and a third in 1867, consisting of detached 
essays on points of interest in the history of philosophy. 
A number of these are papers originally read before the 
Prussian Academy of the Sciences, of which Trendelen- 
burg was made a member in 1846, He was secretary of 
the philosophico-historical section from 1847 till 1871, and 
devoted much of his valuable time to the duties devolving 
upon him. A number of his papers dealing with non- 
philosophical—mainly with national and educational—sub- 
jects have been collected in his Kleine Schriften (2 vols., 
1871). In 1860 the second of his larger works appeared, 
Naturrecht auf dem Grunde der Ethik (second enlarged 
edition, 1868). In 1865 Trendelenburg became involved in 
a controversy with Kuno Fischer on the interpretation of 
Kant’s doctrine of space, which was carried on with no 
little acrimony for a number of years. The war of 1870 
drew from him a short treatise on the defects of inter- 
national law,—Liicken im Vélkerrecht. He had always had 
a deeply patriotic interest in the political development of 
Prussia, and through Prussia of Germany, and in the stormy 
times after 1848 had even acted for a short period as deputy 
to the Prussian chamber. 

Trendelenburg’s philosophizing is conditioned throughout 
by his loving study of Plato and Aristotle, whom he re- 
gards not as opponents but as building jointly on the broad 
basis of idealism. His own standpoint may almost be 
called a modern version of Aristotle thus interpreted. 
While denying. the possibility of an absolute method 
and an absolute philosophy, as contended for hy Hegel 
and others, Trendelenburg was emphatically an idealist in 
the ancient or Platonic sense; his whole work was devoted 
to the demonstration of the ideal in the real. But he 
maintained that the procedure of philosophy must be 
analytic, rising from the particular facts to the universal 
in which we find them explained. We divine the system 
of the whole from the part we know, just as from a torso 
Wwe may reconstruct a work of art; but the process of 
reconstruction must, in the case of philosophy, re- 
main approximative. Our position forbids the possibility 
of a final system. Instead, therefore, of constantly begin- 
ning afresh in speculation, it should be our duty to attach 
ourselves to what may be considered the permanent results 
of historic development. The classical expression of these 
results Trendelenburg finds mainly in the Platonico-Aris- 
totelian system. The philosophical question is stated thus 
—How are thought and being united in knowledge? how 
does thought get at being? and how does being enter into 
thought? Proceeding on the principle that like can only 
be known by like, Trendelenburg next reaches a doctrine 
peculiar to himself (though based upon Aristotle) which 
plays a central part in his speculations. Motion is the 
fundamental fact common to being and thought; the actual 
motion of the external world has its counterpart in the 
constructive motion which is involved in every instance 
of perception or thought. From motion he proceeds to 
deduce time, space, and the categories of mechanics and 
natural science. These, being thus derived, are at once 
subjective and objective in their scope. It is true matter 
can never be completely resolved into motion, but the irre- 
ducible remainder may be treated like the zp:irn tn of 
Aristotle as an abstraction which we asymptotically ap- 
proach but never reach, The facts of existence, however, 
are not adequately explained by the mechanical categories. 
The ultimate interpretation of the universe can onlv be 
found in the higher category of End or final cause. Here 
Trendelenburg finds the dividing line between philosophical 
systems. On the one side stand those which acknowledge 
none but efficient causes,—which make force prior to 
thought, and explain the universe, as it were, a tergo. This 
may be called, typically, Democritism. On the other side 
stands the “organic” or teleological view of the world, 
which interprets the parts through the idea of the whole, 
and sees in the efficient causes only the vehicle of ideal 
ends. This may be called in a wide sense Platonism. Sys- 
tems like Spinozism, which seem to form a third class, 
neither sacrificing force to thought nor thought to force, 
yet by their denial of final causes inevitably fall back into 
the Democritic or essentially materialistic standpoint, leay- 
ing us with the great antagonism of the mechanical and 
the organic systems of philosophy. The latter view, which 
receives its first support in the facts of life, or organic 
nature as such, finds its culmination and ultimate verifica- 
tion in the ethical world, which essentially consists in the 
realization of ends, Trendelenburg’s Naturrecht may, there- 
fore, be taken as in a manner the completion of his system, 
his working out of the ideal as present in the real. The 
ethical end is taken to be the idea of humanity, notin the 
abstract as formulated by Kant, but in the context of the 
state and of history. Law is treated throughout as the 
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vehicle of ethical requirements. In Trendelenburg’s treat- 
ment of the state, as the ethical organism in which the 
individual (the potential man) may be said first to emerge 
into actuality, we may trace his nurture on the best ideas 
of Hellenic antiquity. (A. SE.) 
TRENT (Tridentum; Ital. Trento; Germ. T'rient), 
a city of the Austrian empire, capital of Italian or 
‘Welsch’’ Tyrol, stands on the left bank of the 
Adige, where it is joined by the Fersina, on the Bren- 
ner Railway, 35 miles below Botzen and 60 miles 
above Verona. It has a very picturesque appearance, 
especially when approached from the north, with its 
embattled walls and towers filling the whole breadth 
of the valley, a conspicuous feature being the rocky 
citadel of Dos Trento (the Roman Verruca) on the 
right bank of the river. Of the old walls some 
massive remains are attributed by local tradition to 
Theodorie the Goth. Notwithstanding many symp- 
toms of decay, Trent, with its numerous palaces, sub- 
stantial houses, broad streets, and spacious squares, 
still retains the aspect of a flourishing Cisalpine town. 
In appearance it is quite Italian, and the inhabitants 
speak Italian only. "The cathedral, on the south side 
of the spacious Piazza del Duomo, was begun in its 
present form in 1212, and finished about the begin- 
ning of the 15th century. It preserves, however, 


some Lombardic features of ornamentation in the) 
portals and elsewhere which possibly date from the | 
7th or 8th century. The church of St. Maria Mag- | 


giore, a simple but good example of the Italian style 


of the 15th century, was the meeting place of the | 


famous council (see below), and possesses a picture 
containing portraits of the members. ‘Trent is the 
seat of a prince-archbishop, and has all the 


a museum and library, a gymnasium, a ‘‘lyceum,”’ a 
seminary, and a deaf and dumb institute. The chief 
industries are silk-spinning and weaving, tanning, 
sugar-refining, and glass-blowing ; and there is con- 
siderable trade in wine, grain, and fruit, as also in 
marble from the extensive quarries in the neighbor- 
hood. The population in 1880 was 19,585. 


Tridentum is mentioned by the geographers as capital 
of the Tridentini, and seems ultimately to have been made 
a Roman colony. It suffered much during the period of 
barbaric invasion, but was resuscitated by Theodoric, be- 
coming the seat successively of Gothic and Lombard dukes 
and Frankish counts. In 1027 it passed under the rule of 
its bishops, with whom it had frequent disputes, in which 
it sought the favor and alliance of the lords of Tyrol. The 
Venetians made repeated efforts to set up the lion of St. 
Mark within the walls of Trent, but were decisively and 
finally repulsed in 1487. 


TRENT, Tue Counc oF, which may be de- 
scribed as the watershed of Roman Catholicism and 
Protestantism, is the most important occurrence in 
post-medizeval church history. It is the culminating 
event in a long series of similar assemblies, convoked 
to remedy the evils occasioned during and by the great 
schism of the papacy, and by the dissolution of lay 
and clerical morals to which the pagan temper of the 
Renaissance had largely contributed. But the councils 
of Pisa, Constance, Basel, Ferrara-Florence, and the 
Lateran had met and parted without attempting to 
deal effectually with any of the practical scandals and 
abuses in the church which were sapping the loyalty 
and affection it had formerly enjoyed ; and these re- 
peated failures by destroying all hope of redress at 
the hands of the constituted authorities, precipitated 
the crash of the Reformation, which was in its incep- 
tion scarcely concerned with doctrinal issues directly, 
but aimed mainly at faults of administration and 
morals. 

Consequently a largely new problem presented itself 
for solution, and necessitated a fundamental change in 
the attitude of those concerned. Hitherto, whatever 
may have been the fierceness and bitterness of the dis- 
putes which the 15th century councils had attempted 


ublic | 
offices according with its administrative rank. It has | 
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| to allay, they were, so to speak, family quarrels between 
|members of the same great household, accustomed to 
'the same mode of looking at religious questions, 

| acknowledging the same hierarchy, and accepting the 
same standards, and thus with a vast body of agree- 
ment to go upon asa basis of reconciliation, leaving 
‘only comparatively minor details to be adjusted. But 
‘the German and Swiss Reformation had generate: 
‘new communions, novel alike in their polity and much 
‘of their theology, and in active revolt, not merely 
‘against this or that detail or abuse, but against the 
Roman Catholic Church in its entirety, hierarchical, 
doctrinal, and political. The movement had not been 
confined long to its earlier limits, but had spread over 
all western Europe, had virtually conquered Holland 
and Scandinavia, was making great strides in France 
and England, and was beginning to threaten even 
Italy and Spain. Thus, the task was no longer the 
comparatively simple one of satisfying the demands 
of friendly remonstrants, but of winning back aliena- 
ted nations, and, if that were too much to hope for, at 
least of saving the remnant of the Roman obedience 
from further disintegration. And for this purpose it 
was no longer sufficient, as it would have been a few. 
years earlier, to discuss administrative details alone, 
but a review of the whole theological fabrie of Latin 
Christianity, no part of which had been left wholly 
unimpeached, became a necessary factor in any possi- 
ble scheme of’ reconciliation. ‘True, a precedent had 
been set in the theological discussions at the council 
of Ferrara-Florence, with its abortive effort to reunite 
Oriental and Latin Christendom, but the area and 
number of differences to be reconciled wpon that occa- - 
sion were incomparably smaller than those which had 
subsequently arisen, and the situation was thus one 
of extreme difficulty and delicacy, since there was. 
always the danger of alienating many who had con- 
tinued loyal so far, if very large concessions were 
made to the revolted Protestants, not a few of whom, 
besides, had already passed beyond the possibility of 
reconciliation. But, on the other hand, Luther had 
himself appealed to a general council from the bull 
‘‘Exsurge Domine’’ launched at him by Leo X. in 
1520, and his demand was taken up by the emperor 
and the princes of Germany, whether Catholics or 
Protestants, as the only conceivable means of termi- 
nating a crisis whose religious and political results 
might prove far more serious than even the least. 
hopeful ventured to forecast. There was thus steady 
pressure from one side put upon the Roman curia. 
to obtain the convocation of such a council, while 
scarcely less resistance to the proposal was offered b. 
two very unlike parties in the Roman Church itaclf 
For not only did those oppose it who were interested 
in the maintenance of the principal abuses complained 
of, and who feared that sweeping measures might be 
taken for their abolition, but some of the ablest cham- 
pions of internal reforms, such as Cardinals Sadolet, 
Contarini, and Reginald Pole, were equally hostile to- 
it, for the very different reason that they believed any 
such council likely to contain a majority determined on 
making it as abortive as those great synods had been 
which were fresh in the memory of all. Accordingly, 
this section gave its voice for the alternative scheme 
of proceeding by way of less formal conferences, at. 
which mutual explanations and concessions ny Shad 
made by Catholics and Protestants, whereby a 
vivendi could be established, with less chance of the 
whole effort being wrecked by the intrigues of those 
who desired nothing less than practical r A 
fresh difficulty was presented by the opposition of the: 
German princes to the assemblage of the at 
Rome or anywhere outside Germany, as the 
trusted the probable action of the Italian 

certain to preponderate in that event; 
curia was equally bent on holding it wi 
of direct papal influence, this dispnte mi 
ticable to agree even on the preliminarie: 
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pontificates of Hadrian VI. and Clement VII. The 
diet of Spires in 1529 renewed the demand for a 
general council, to be held in some large German city ; 
and the diet of Augsburg in 1530 summoned the 
Lutherans to return into Catholic communion at once 
and unconditionally, leaving their doctrines (formula- 
ted in the Confession of Augsburg that very year) to 

be judged of in a future council, which the emperor 
Charles V. pledged himself to obtain within a brief 
_ Clement VII., then pope, was displeased at 
this initiative on the emperor’s part, but offered to 
convoke a council in some Italian city, such as Mantua 

or Milan, belonging to the empire, and _ outside 
the States of the Church,—expressing his wish that 
Charles V. should personally attend it. But he ham- 
pered this proposal with conditions which made it 
valueless for the main object of such an assembly, by 
declaring that no theological questions upon which 
the church had spoken could be reopened, and that, 

if Protestants were to be admitted to the council at 
all, it must be, not as disputants, but as on their trial, 
and pledged beforehand to submit to the decisions of 
the council. No result, consequently, followed upon 
this step, nor was an embassy which Clement sent in 
1533 to the German princes and to the kings of France 
and England with very similar provisions more suc- 
cessful, for it merely drew out a peremptory rejection 

of the scheme from the Protestants assembled at 

_ Schmalkald, by the emperor’s desire, for the purpose 
of discussing it. So the matter rested till the acces- 
sion of Alexander Farnese to the papal throne as Paul 
ILL. in 1534. A much abler man than his predeces- 
sor, he was also more alive to the imperative need of 

at least appearing to approve some measure of reform, 

if the church was to be saved from impending dangers 
indeed, a report on this subject, drawn up at his 
esire by a committee of cardinals in 1536, is one of 

the most important documents of the era), and he 
was thought to be favorable to the project of a coun- 
cil, wheréas there is little doubt that Clement VII. 
had weighted his acceptance of the plan with impossi- 
ple conditions, in order to avoid its realization, yet so 
as to let the responsibility of refusal rest with others 
than himself. Pan IIT. sent Vergerio as envoy into 

_ Germany, to confer with the emperor and the princes, 
_ offering to convoke a council at Mantua, and urging 
the danger of attempting to hold it in Germany, by 
- reason of the violent lengths to which the Anabap- 
‘tists were then proceeding. But, while the Catholic 
princes were content with this offer, it was refused by 
the Protestants, and the embassadors of France and 
England supported them in their attitude. Vergerio, 
who had also a fruitless interview with Luther, 
returned to Rome early in 1536, but Paul III. was 
not discouraged by his failure, and proposed, in a 
~ consistory on April 8, to convoke a council at Mantua. 
- This plan was in turn upset, not only by the con- 
tim a resistance of the Protestants, but by the re- 
 fusal of the duke of Mantua to permit the use of 
his city for such a purpose, unless upon conditions 
which the pope was unwilling to accept. Notice was 
accordingly given of a council to be opened at 
Vicenza on May 1, 1538, and legates were despatched 
thither to make the preliminary arrangements, and to 
_ preside so soon as the members should assemble. But 
when the appointed time was only five days off not 
one bishop had arrived, and the pope was forced to 
‘prorogue the council again and again. Meanwhile, 


af 


the method which Contarini and Sadolet had recom- 
mended, that of conferences between the Catholics 
ind Protestants, was being acted on in Germany, and 

setings of this nature were convened successively at 
enau, Worms, and Ratisbon, at the last of 
ch, in 1541, Contarini was present as legate of the 
2, and showed so much tact, moderation, and 
athy that he succeeded in securing a_ large 

2 of ent upon the controversies in 
on the vexed question of Justification. 
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But, as his concessions and explanations were promptly 
repudiated at Rome, no practical result followed. In 
1542, Paul III. sent Morone as his envoy to the diet 
of Spires to offer Trent as his final concession of the 
place of assembly, on the ground that its position in 
l'yrol, and its being part of the dominions of the king 
of the Romans, ought to meet all the reasonable 
requirements of the German princes. _ Ferdinand, 
king of the Romans, who presided at the diet, was 
content with this offer, as were the Catholic princes 


| generally, but the Protestants continued to object, and 


refused any council which should not be completely 
free from papal influence and authority. However, 
the pope issued, on May 22, 1542, a bull appointing 
the meeting of the council for November 1 following. 
He sent three legates to Trent to make preparations,— 
Morone, Parisio, and Reginald Pole; but they did not 
reach the city till three weeks later than the appointed 
date for opening the council, and so few hishona 
arrived during seven months from that time that it 
was necessary to prorogue the assembly. In fact, the 
idea of the council was distasteful to a very large 
proportion of the Latin clergy, especially such as 
apprehended danger to their private interests from 
the reforming plans of the pope, and also such as 
were alarmed lest serious religious innovations might 
be made in order to conciliate the Protestants. While 
this delay continued, another diet at Spires in 1544 
resulted in great advantages to the Lutherans, who 
availed themselves of the political straits of Charles V. 
to extort several important concessions from him. The 
obnoxious edicts passed against them at Worms and 
Augsburg were rescinded; they were permitted to 
retain such ecclesiastical property as they had seized ; 
they were made eligible for such civil and ecclesiastical 
offices as had been previously barred against them ; 
and general toleration for the time being was estab- 
ate This policy was extremely distastful to the 
pope, who addressed a brief to the emperor, strongly 
remonstrating against it, and renewing his offer of a 
council. Charles V., who had. not been a free agent 
in the matter, was much of the pope’s mind, and 
proceeded to relieve himself of one difficulty in the 
way of reversing his action, by concluding peace with 
Francis I. of France on September 8, 1544. Hereupon 
Paul III. directed public thanksgivings to be offered 
throughout the ach Latin Church, and issued a bull 
removing the suspension of the council, and summon- 
ing it to meet at Trent on March 15, 1545. Unable 
from age and illness to be present himself, as he had 
wished, he named Giammaria del Monte, bishop of 
Palestrina (afterwards Pope Julius III.), Marcello 
Cervini (afterwards Pope Marcellus II.), and Reginald 
Pole as his legates. The experience of former abortive 
openings was repeated, for they found but one bishop 
awaiting them, and so few continued to arrive that a 
fresh prorogation was forced upon the legates, and the 
pope, in the bull authorizing this action, added a pro- 
viso that no proxies should be received, but that all 
bishops Summoned should attend in person, under 
severe penalties for contumacy. On November 7, 
1545, the legates received final instructions to open 
the council upon December 13, and did so with solemn 
ceremonial, but only as a formal initiative of the pro- 
ceedings, for the first session was postponed till 
January 7, 1546. When that time arrived, no more 
than some five and twenty archbishops and bishops, 
five generals of religious orders, and the ambassadors 
of King Ferdinand had assembled, and none of the 
conciliar officers had yet been nominated, nor any 
programme of procedure sketched out. The most 
important question arising under this last head was 
whether the voting socal be taken by nations, as at 
the council of Constance, or by individuals, and the 
matter was referred to the pope, who gave his decision 
for the latter, as at once the more ancient (since Con- 
stance and Basel were the only precedents for the 
national vote) and the more convenient. Moreover, 
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this ruling secured from the outset a working majority 
of Italian bishops in the assembly, at once by reason 
of the small size of the average Italian diocese, and of 
the greater ease with which Trent could be reached 


from Italy than from any other country which sent | 


representatives thither, besides enabling the pope to 
swell the majority (as in the Vatican council three 


centuries later) with bishops in partibus, having no | 


dioceses or jurisdiction, thus amply justifying the 
objection taken all along by the German Protestants 
to the assemblage of the council anywhere outside 
Germany. 


Some preliminaries had to be settled before the second 
session, and the plan of holding private “ general congrega- 
tions,” where theologians of non-episcopal rank could sit 
and share in the discussion and preparation of the decrees 
to be proposed and voted on in public session, was at once 
adopted and observed thenceforward. And first, the ques- 
tion was raised whether any persons except bishops should 
be allowed to vote upon matters of doctrine. The decision 
was that the vote should be allowed to the generals of 
religious orders also, and that the right of the proxies 
of absent bishops to vote should be referred to the pope. 
The title to be given to the council at the head of the 
decrees in each session was then discussed, and a proposal 
to add the words “representing the church universal ” (as 
at Basel and Constance) to the usual formula “ general and 
ecumenical” was rejected at the instance of the legates. as 
indirectly menacing to papal autocracy. The legates, also 
privately informed the pope that the majority of the 
members desired to take up the question of practical 
reforms before that of doctrine, and that it might be 
necessary to yield the point to avoid scandal or the impu- 
tation of sympathy with abuses, but that they would insist, 
in that case, on making the measures of reform apply all 
round, to princes and laymen as well as to ecclesiastics 
which would probably damp the ardor of its advocates. 

The actual business of the second session (January 7, 
1546) was confined to the promulgation of a decree touching 
the discipline to be observed by the members of the council 
during its progress, as well in the matters of their private 
devotion and their food as in the conduct of the debates. 
The congregations which preceded the third session were 
mainly occupied with debating the thorny question of the 
order in which the discussion of faith and of discipline 
was to come, and it was at last agreed to take them 
simultaneously. 

So few additional bishops had arrived up to this time 
that it was judged inexpedient to promulgate any decrees 
in the third session (February 4, 1548), and little was done 
except the public recitation of the Niceno-Constantino- 
politan creed as the authoritative confession of the Roman 
Church, and as the council worded it, “that firm and only 
foundation against which the gates of hell shall not 
prevail.” A fortnight after this third session Martin Luther 
died (February 18, 1546) just as the situation in Germany 
was becoming more strained, and the emperor, alarmed at 
the rapid advance of Reformed opinions and practices 
(notably in the Palatinate, where the elector had made 
large concessions), was taking measures for suppressing the 
religious revolt by force of arms. The canon of Scripture 
was proposed in the congregations before the fourth session 
as the subject for discussion, and the three following 
questions were raised: (1) Were all the books of both 
Testaments to be approved and received? (2) Was there 
to be a fresh inquiry into their canonical character before 
giving such approval? (3) Should there be any dis- 
tinction drawn between the books, as being some of 
them read merely for moral instruction, and others for 
proving the doctrines of Christian belief? The first of 
these questions was decided affirmatively. The second 
led to much debate; the conclusion arrived at was 
that a secret examination of the evidence should be 
made, but not suffered to appear in the public acts of the 
council. The third question was decided negatively. 
These congregations were the first wherein theological 
experts and canonists, not being members of the council, 
were admitted to ashare in the discussions. The nature 
and function of tradition was also debated at this time, 
and the legates informed the pope that there was a strong 
tendency in the council to set it aside altogether, and to 
make Scripture the sole standard of appeal. Another 
burning question debated was that of vernacular transla- 
tion and lay study of Scripture. The result, in the fourth 
session (April 8, 1546), was the promulgation of two de- 
erees, the first of which enacts, under anathema, that 
Scripture and tradition are to be received and venerated 
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| equally, and that the deutero-canonical books are part of 
the canon of Scripture. The second decree declared the 
Vulgate to be the sole authentic and standard Latin version, 
and gave it such authority as to supersede the original 
texts; forbade the interpretation of Scripture contrary to 
the sense received by the church, “or even contrary to the 
unanimous consent of the fathers; imposed various re- 
strictions upon printers and vendors of Bibles; made 
licenses to read any Biblical manuscript or publication 
| compulsory ; and prohibited the application of Scripture 
language to profane and superstitious purposes. The sub- 
jects next taken up were the doctrine of original sin and 
the reformation of abuses concerned with preachers and 
lecturers, which were made the matter of two decrees in 
the fifth session (June 17, 1546). The most noticeable point 
in the former is the saving clause, whereby the tenet of 
the Immaculate Conception of the Blessed Virgin is ex- 
cepted from decision, and left open; the latter enjoins the 
erection of a lectureship of Scripture in all cathedrals, 
collegiate churches, and monasteries, imposes the duty of 
preaching upon all bishops and persons with cure of souls, 
lays down stringent rules as to preaching licenses, and for- 
bids the “ questors” (that is, the collectors of alms commis- 
sioned by the mendicant orders) to preach anywhere. 
There was a treaty concluded between the pope and the 
emperor a few days after this session, to make war against 
the German Protestants on the express ground of their re- 
fusal to submit to the council, and from this may be dated 
the end of any serious effort in the council itself to deal 
with the question of reconciliation, although the original 
motive for its convocation. Moreover, so little interest was 
felt even by the Roman episcopate in the proceedings at 
Trent that, instead of fresh accessions coming to recruit 
the small numbers present, constant defections took place, 
and a proposal to stop this by forbidding any bishop to quit 
Trent without formal permission was carried. The doc- 
trine of Justification, made a burning question by the pro- 
minence given to it in Lutheran theology, was next taken 
up, and, this being, so to speak, a new controversy, with 
few precedents to guide the council, the discussion was pro- 
portionably protracted. It is noteworthy that Luther’s 
views found some supporters, and the resignation of the 
legateship at this time by Reginald Pole, and his departure 
from the council, never to return, is attributed to his dis- 
satisfaction with the conclusions arrived at upon this sub- 
ject in its decree. The disciplinary question discussed at 
this time was that of the obligation of residence, especially 
as regards bishops; and decrees upon both these subjects 
were promulgated in the sixth session (January 13, 1547), 
—that on Justification being a formal dogmatic treatise in 
sixteen chapters, thirty-three canons; that on residence 
reviving former canons, and ne new penalities, but 
avoiding the solution of a question hotly debated in the 
council, whether the residence of bishops was obligatory 
jure divino, or merely by ecclesiastical precept. Mean- 
while, Charles V. was victorious in his war with the Prot- 
estants, and had all Germany in his power, but, instead 
of using the opportunity, as the pope expected, to put down 
the Reformers, he alleged that the recent war had not been 
one of religion, and assumed an attitude of toleration. 
Hereupon Paul IIL, in order to break up this truce, sent 
instructions to the legates to press on decrees displeasing to 
the Protestants, judging that the emperor’s well-known 
interest in the council would cause him to be accounted re- 
sponsible for its measures, and thus lose all credit for his 
recent forbearance. In the seventh session, held on March 
3, 1547, two decrees were promulgated,—one defining the 


sacraments as seven in number, and as being all channels 
of grace, also adding special canons concerning baptism and 
confirmation; the other dealing with pluralities, unions 


of benefices, repair of churches, and kindred matters, but 
with no great stringency. A more important part of the 
business of this session was the open declaration of a meas- 
ure which the pope and the legates had been p ‘ately 
planning for some time, the transference of the council 
from Trent to some city more directly under papal } 
for, while Trent sufficed for headquarters as agains’ 
estants, yet it was found that a virtual coalition between 
the Spanish, French, and German bishops to resist the 
Italian interfered with the intentions of the papal e 
and could be most effectively broken up by ae! 

place. Occasion was accordingly taken fed an ot 
of disease, alleged to be infectious, at Trent to 
transferring the council to Bologna, which was 
seventh session, while the promulgation of a 
cordance with it formed the whole business. 
session (March 11, 1547). When it had 
legates produced a brief which they 
than two years before, empowering 
council as they pleased. But, w 
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quitted Trent the next day, and were followed by the 
majority of the bishops, those of the emperor’s party con- 
tinued in session at Trent, and refused to leave it without 
the permission of their sovereign, though they abstained 


from all conciliar action, in order to avoid the charge of | 


schism. 
mandate approving and confirming their conduct. 
ninth session, held at Bologna (April 21, 1547), and the 
tenth also (June 2, 1547), were merely formal, nothing 
being done save to prorogue the council. The practical 
result of this split in the council was to relieve the Protes- 
tants from imminent peril; for, while the emperor’s suc- 
cesses enabled him to put severe pressure upon them to 
submit to its decrees, it was itself incapacitated for valid 
action, as neither the bishops at Bologna nor those at Trent 
could claim to be the whole council, nor demand acceptance 
of their acts as binding. Hence Charles V. was urgent for 
the return of the entire body to Trent, and threatened, in 
case of refusal, to go to Rome, and hold the council there 
himself. And he took an even more peremptory step by 
constituting himself arbiter of the whole controversy, ap- 
pointing Julius Pflug, bishop of Naumburg, a prelate 
known to be friendly to the Lutherans, Michael Holding, 
called Sidonius, afterwards bishop of Merseburg, and John 
Agricola, a Lutheran writer of some mark, to draft an 
eirenicon upon the points in dispute, which was published 
under the title of the “ Interim,” by the emperor’s author- 
ity, at the diet of Augsburg, May 15, 1548. It proved, 
however, ineflicacious, and was formally repudiated and 
answered by the Catholic princes and states of the empire, 


Charles V., incensed at the pope’s action, sent a 


and yet more peremptorily by the Protestants, its only re- | 
_ures, which added little to the very small progress made so 


sult being the “Interimistic controversy.” It was suc- 
ceeded by another formulary concerning reformation, ac- 
cepted by the diet. While the emperor was endeavoring to 
force the “ Interim” upon his dominions, the pope, on his 
part, strove to remove the dead-lock of the divided council, 
and convoked a committee to consist of members of both 
the Bolognese and the Tridentine sections to confer upon 
ecclesiastical reforms. But the bishops at Trent, having 
communicated with the emperor, and waited three weeks 
for his sanction, refused to leave that city, and the pope 
“was compelled to direct the legates at Bologna to dismiss 
the bishops assembled there, and to announce the suspen- 
sion of the council, which was accordingly done upon 
September 17, 1549. Paul III. died on November 10, 1549, 
and was succeeded on February 7, 1550, by Cardinal del 
Monte, the chief legate at the council, who took the title 

of Julius III. The break in the continuity of the council 
occasioned by these proceedings lasted till May 1, 1551, 
when the eleventh session was held at Trent under the 
presidency of Cardinal Crescenzio, sole legate in title, but 
with two nuncios, Pighini and Lippomani, as co-ordinate 
assessors. It was merely formal, as was also the twelfth 
session, on September 1, 1551. Just at this time Henry II., 
king of France, having quarrelled with the pope about the 
duchy of Parma, sent an envoy to the council at Trent, 
with letters styling it a “convention,” denying its cecu- 
menical character, declaring that it was not accessible to 
himself or to the French bishops, and notifying a protest 
against the validity of its proceedings, which he desired 
might be registered, and a copy of the register returned to 
him. No reply was made to this demand; so Henry dis- 
missed the papal nuncio from his court, and published a 
manifesto to justify himself, at the same time that, in 
order to repel any charge of sympathy with the Protestants, 

he promulgated a severe edict against them. But the 

_ absence of French bishops, and the comparatively scanty 
attendance from Germany, threw matters more than ever 
into the hands of the Italian majority, as appeared from 
the decrees promulgated in the thirteenth session (October 
‘11, 1551), and indeed from the attitude taken up by the 
legates just before it. For the obstinate refusal of the Prot- 
estants to attend or even recognize the council was on the 
point of giving way, and the imperial ambassadors de- 
manded a safe-conduct for such as might present them- 
selves, with some warranty that it should be really safe. 
They also desired the postponement of any decision on 
the doctrine of the Eucharist, and especially as regards the 
communion of the laity in the chalice. The pope ex- 
- himself willing to grant both these demands, but 
real attention was paid to either of them, As respects 
the attendance of the Protestants, the letters of Francis 
caren, fiscal (attorney-general) in Spain to Charles V., 
and his agent at the council, state plainly that the legates 
nerely pretended to desire it, and were secretly doing 
-ything to prevent it, while the very points as to which 
had been promised were made the subject of the de- 

in the above-named session. The decree on the Euchar- 


2c} directed against Lutheran and Zwing- 
‘then recently broached, and was couched 
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in eight chapters with eleven canons appended. It reas- 
serted the doctrine of Transubstantiation, already defined 
by the fourth Lateran council in 1216, while, by the 
third of the canons, which declares that the whole sacra- 
ment is entire in each kind, it indirectly, though effee- 
tively, ruled against the grant of the chalice to the laity; 
and in fact the Reformed thesis that they were entitled to 
it by divine right, and could not be debarred from it without 
sin, was unanimously condemned in the previous congrega- 
tion. Some unimportant decrees affecting the criminal 
jurisdiction of bishops, and for referring the trials of bishops 
themselves to the pope, were enacted at the same time ; but 
more noteworthy was a decree for postponing the decision 
upon lay and infant communion, and for granting a safe- 
conduct to the Protestants, which was the last business 
transacted upon this occasion. But the safe-conduct was 
worded so as to excite general and reasonable suspicion on 
the part of those to whom it was offered, and Vargas, who 
was no friend to their opinions, comments freely upon its 
deceptive ambiguity. In the fourteenth session (November 
25, 1551) decrees upon penance and extreme unction, pre- 
pared in the congregations, and embodied in twelve chapters 
upon the former and three on the latter topic, followed 
severally by fifteen and four canons, were promulgated. 
Some disciplinary enactments affecting the clergy, and 
corrective of minor abuses, were enacted at the same time, 
the most important provisions being the abolition of the 
papal dispensations exempting their holders from the juris- 
diction of the ordinary, and the restriction of the action of 
titular bishops. But the reforming party in the council 
was much discontented with the inadequacy of these meas- 


far in the revival of discipline. Although no Protestant 
theologians had yet presented themselves at Trent, repre- 
sentatives of the duke of Wirtemberg arrived at this time, 
who were instructed to lay the Wtirtemberg Confession be- 
fore the council, and to say that Protestant divines who 
could give explanations of it were waiting some forty miles 
from Trent,and were prepared to attend the council sosoon 
as a safe-conduct exactly conformable with that granted to 
the Bohemians by the council of Basel was issued, and on 

the further conditions that the discussions actually going 
on should be suspended and all the matters so far decided 
be reopened, that the pope should cease to preside by legates 
or otherwise, but declare his own submission to the decrees 
of the council, and absolve the bishops from their oath of 

allegiance to himself in order to secure their liberty of 

action. The envoys refused to treat with the legates at all, 
and conducted their negotiations through the imperial em- 
bassadors. Crescenzio was very angry, and refused all con- 
cession, even going so far as to abstract the conciliar seal, 
lest the safe-conduct might be granted; but pressure was 
put upon him by the imperial embassadors, and he was 
forced to consent to the admission of the Protestant envoys 
at a private congregation to be held in his own house, 
though he resisted the demand for introducing them to a 
public session. And, when the safe-conduct was recast, it 
was found to differ seriously from that proposed as its 
model, especially by failing to give the Protestants the 
rights of session and suffrage, of observing their own re- 
ligion in their houses, and of being guaranteed against 
insults to their creed. To the remonstrances made in con- 
sequence the legate returned a peremptory reply, refusing 
to make any further change, and only the instances of the 
emperor, then at Innsbruck, but three days’ journey from 
Trent, induced the Protestant envoys to remain a little 
longer, to findif any better terms could be obtained. Some 
more Protestant envoys from Strasburg and other cities 

and from Maurice of Saxony, arrived early in 1552, and 
were admitted to a congregation held on January 24, where 
they renewed the demands already mentioned, and required 
also that the decrees of Constance and Basel, declaring the 
pope inferior and subject to a general council, should be re- 
affirmed. They were promised an answer in due time, and 
the fifteenth session was held the next day (January 25, 
1552), wherein the council was prorogued, and asafe-conduct 
more in accordance with the Protestant demands was drawn 
up and published. It is remarkable, however, for one omis- 
sion, and for one significant clause. The omission is that 
of toleration for the private exercise of their religion; the 
insertion is a proviso pledging the council not to avail itself, 
“for this one occasion,” of any laws or canons whatever, 
“ especially those of Constance and Siena,” as against the 
Protestants. The reference is to the canon of Constance by 
means of which John Huss was tried and burnt, declaring 
a safe-conduct no protection against trial for heresy, even 
if the accused has come in reliance on the safe-conduct, and 
wonld not have come without it, which canon was reaflirmed 
at the council of Siena in 1423. While the negotiations 
occasioned by these proceedings were in course, war broke 
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out anew in Germany, and Maurice of Saxony obtained 
considerable successes over the emperor, took Augsburg, and 


was marching down upon Tyrol, so that Charles V. fled in | 


haste from Inusbruck, and the legate convened the sixteenth 
session (April 28, 1552) of the council, wherein a decree was 
promulgated suspending it for two years in consequence of 


the perils of war. There was a general stampede from Trent | 


at once,-and the legate Crescenzio, then very ill, had just 


strength to reach Verona, where he died three days after | 


his arrival. 


So ended what is styled by some historians, and 
correctly, the first council of Trent, for, although the 
usual computation recognizes only one such council, 
yet an interruption of ten years, a widely changed 
personality, and a marked alteration in tone make the 
resumed synod virtually another assembly, and one by 
no means entitled to the degree of respect which the 
ability and learning of many members of that first 
convoked won for it. When the council dispersed, 
Julius IIT. at once in consistory repeated the policy 
of Paul IIT., and nominated a committee to prepare a 
scheme of reform, but it never took action of any 
kind; and at the close of the two years’ suspension of 
the council the question was put in consistory as to the 
resumption of the sessions, and decided, with the pope’s 
approval, in the negative. Julius ITI. died on March 
23, 1555, and was succeeded on April 11, 1555, by 
Cardinal Marcello Cervini, one of the former legates 
at the council, a man of high reputation for personal 
devoutness and freedom from that sympathy with 
abuses which marked too many of the dignitaries of 
the time. He took the title of Marcellus IT., and his 
first public utterance was to intimate his purpose of 
reassembling the council, and of carrying out a plan 
of thorough reform in discipline, particularly directed 
to abating the pomp and luxury of the prelacy. But 
he was in feeble health when elected, and the fatigues 
of his new position brought on an attack of apoplexy 
which carried him off three weeks after his accession. 
In his room was chosen, on May 23, 1555, Cardinal 
Giovanni Pietro Caraffa, who took the title of Paul IV. 
He was known to profess great austerity of life, to have 
actually founded the Theatines, an ascetic community, 
and to be a stern and implacable advocate for several 
measures of repression against innovators in matters 
of religion or impugners of papal prerogative, as he 
quickly showed by setting up the Inquisition in Rome, 
and taking care that it should not be idle. His election 
consequently caused much alarm, and was especially 
displeasing to the emperor ; and the earlier acts of his 
pontificate seemed to justify the estimate formed of his 
character and the fears of those who apprehended 
that he would proceed to reform discipline in a swifter 
and more drastic fashion than had hitherto been es- 
sayed. For in fact he pledged himself to this effect in 
the first bull published after his accession, following it 
up with a show of activity by at once setting some 
minor reforms on foot. 

During these three years important events had taken 
place in Germany. By the peace of Passau in 1552, 
the Protestants of the Augsburg Confession were se- 
cured from all molestation, and in the free exercise of 
their religion and of their civil rights, and this was 
followed up by a decree of the diet of Augsburg, on 
September 25, 1555, that, failing a national council 
to settle the religious disputes, the emperor, the king 
of the Romans, and the other Catholic princes should 
not interfere in any way with the religious liberties 
of the Lutherans holding to the Confession of 
Augsburg, provided they in their turn would exhibit 
equal tolerance towards Catholics; that no penalty, 
save the loss of benefices, should_be imposed on any 
Catholic ecclesiastics joining the Lutheran body; and 
that such benefices as the Protestants had already an- 
nexed for the support of their schools and ministers 
should remain in their possession. Paul IV. was much 
incensed at these proceedings, and used all efforts to 

rocure their repeal, on the failure of which he openly 
roke with the emperor, formed an alliance with the 
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| French king against him, and imprisoned the cardi- 
nals and other personages of the imperial party on 
whom he could lay hands, confiscating the property 
of such as saved themselves by flight. He continued 
for a time in the measures of reform with which 
he began his reign, striking against jobbery, plurali- 
ties, dispensations, and laxity of clerical manners ; but 
all this short-lived zeal was speedily neutralized by his 
nepotism, surpassing that of any of his predecessors, 
and throwing the government of the States of the 
| Chyrch into the hands of his dissolute nephews, upon 
whom he rained all the wealth, honors, and authority 
in his power to bestow. And, as was to be expected, 
he set himself steadily to oppose every one of the class 
of reforms which couse doctrinal questions, just 
| those for which the Protestants were urgent, encour- 
aging only such as promoted the unity and discipline 
of the Roman Church itself, and made it more capable 
of effective resistance to the Reformation. He was 
not favorable to the reassembling of the council, not 
merely because of his experience of its languid action, 
| nor even his dislike of the struggles of the non-Italian 
minority to assert some measure of independence 
against the coercive tutelage exerted by the several 
papal legates from the very first, but because he re- 
garded himself as the sole and proper person to con- 
sider such matters at all, an a bull of his own 
promulgation a better mode of procedure, at once in 
fulness of authority and swiftness of formulation, than 
any conciliar decree. Consequently, no step for the 
resumption of the council was taken during his reign; 
which ended on August 18, 1559. After a longer in- 
terregnum than usual, Giovanni Angelo de’ Medici 
(not a member of the great Florentine house, but of 
humble Milanese extraction) was elected on December 
26, 1559, as Pius IV. Markedly unlike his pre- 
decessor in almost every personal quality, he was much 
his superior in practical shrewdness and tact, and had 
none of that dislike to a council which Paul IV. had 
shown. So great, too, had been the strides made by 
the Reformation during his predecessor's reign that 
he might well think Paul Vv. ’s policy undesirable, 
and he had this special motive for reversing it, that a 
movement was going on in France for the convocation 
of a national council there to consider the whole re- 
ligious situation, which might very conceivably result 
in a revolt like that of England from the Roman 
obedience. Accordingly, Pius IV. determined on the 
‘resumption of the council of Trent, and issued a bull 
on November 29, 1560, convoking it anew. 

But the whole face of Western Christendom, the 
whole religious situation, had materially changed since 
the original assemblage of the synod in 1545. rst 
the imposing personality of Charles V. was removed 
from the scene, and Ferdinand I., his successor, en- 
joyed neither his personal ascendeney nor his political 
power, and could not be accounted as a possible com- 
petitor with the pope for the first place in the Catholic 
world, nor even as an ally with means for crushing the 
Reformation. Next. the Reformation itself was 
this time an accomplished fact, a consummated revolt 
from medieval Christianity. It had taken definite 
shape in various countries ; it had its own theological 
systems and traditions; besides that a whole genera- 
tion had now grown up under its influence, never 
having had any personal associations with in 
Christianity. And, on the other hand, the very 
lengths to which some of the Reformers had gone in 
their revolt generated a corresponding reaction in the 
Roman Church, so that many nineteen 
had been in favor of moderate reforms of explain- 
ing disputed points of theology were convinced that no 
limits could be logically or practically set to concessions 
in this direction, and therefore that it was n 
to make a stand against any concessions at 
what is pocee ase 2 noticeable effect of the wave 
troversy whic swept over western Kuroy 
accentuate points of difference, to close qu 
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viously open, to make the current beliefs more incisive | Continental side of the Channel, and informed that he 
and, so to speak, legal in form, to diminish seriously | would not be permitted to land on the English coast. 


the neutral area between the competing religious sys- 
tems, and thus to bring them face to face as irrecon- 
cilable foes. One factor more, of greater importance 
at the time than any other, contributed to the revolu- 
tion which is marked by the second council of Trent. 
As Spain took the political lead in the earlier half’ of 
the 16th century, so it took also the lead in theology. 
The Spanish divines were abler and more learned than 
all save the very foremost in any other country, and 
their influence was throughout the greatest at the 
council of Trent on purely theological issues. Now, 


the political and the theological genius of Spain had | 


both just found their highest exponent in one person 


and the organization which he devised, Ignatius | 
Two of his | 


Loyola and the Company of the Jesuits. 
immediate disciples and recruits, Salmeron and Laynez, 
were chosen to be the pope’s theologians at the coun- 
cil of Trent, and exercised a greater influence than any 


other divines there in the formulation of its. dogmatic | 


decrees. But the Jesuits were to do more than this. 
The militant spirit of their founder had nothing in 
common with the alarm and vacillation which ha 
the most part marked the action of the Roman Church 
in dealing with the Lutheran and Calvinist revolt ; 
and, instead of being content witlr devising schemes 


for 


for standing on the defensive. and saving the remnant | 


et left 

older and safer plan of vigorous aggression, to recon- 
quer all that had_ been lost, and to add fresh acquisi- 
tions thereto. The Counter-Reformation which he 
initiated was in full operation when the second council 
of Trent assembled, and it was by this spirit that it 
was guided in its deliberations and decrees. The very 
thought of compromise was abandoned in fact, if not 
in open expression, and the only reforms thence- 
forward taken into consideration were such as would 
remove causes of weakness and scandal in the Latin 
Church, enabling it, without sacrificing one of its 
claims, to overcome by superior mass and discipline, 

y closer unity and more organized enthusiasm, the 
heterogeneous, disordered, and already dissociated 
forces of Protestantism. The most obvious effect of 
these principles upon the second council of Trent was 
that the diminution, the all but disappearance, of 
variety of opinion amongst its members, and the 
resolution to crush Protestantism rather than to parley 
with it in any scheme of mutual concession or accom- 
modation, tended to shorten the preliminary discussions 
in a marked degree, so that little is to be noted of the 
long and animated debates of the earlier period, and 
the last few sessions exhibit even tokens of actual 
hurry to end the matter anyhow. 

There was no intention on the pope’s part to pro- 
claim the Counter-Reformation as the policy of the 
council, even if it may be safely assumed that he could 
predictits action, and he sent nuncios to the Protestant 
sovereigns as well as to the Catholics to signify the 
approaching resumption of its sittings. Francis IT. 


to the Roman obedience, he conceived’ the | 


The free cities of the empire also refused the summons, 
as did five of the Swiss cantons; and even a large 
number of Roman Catholic prelates, while professing 
unqualified obedience to the pope's pat taaie showed 
much unwillingness to act upon them, and pleaded 
age, illness, or diocesan business as excuses for ab- 
senting themselves from the council. In this unprom- 
ising posture of affairs the preparations for the council 
were pressed on, and Cardinals Ercole Gonzaga, bishop 
of Mantua, Seripando, Hosius, Simoneta, and (later on) 
_Altemps, the pope’s nephew, were named as legates, 
being directed to open the session of the council upon 
Kaster Day, April 6, 1561. But they did not even 
arrive in Trent until April 16, and found no more than 
nine bishops awaiting them. Several causes conduced 
to this disappointment: the king of Spain had not 
yet accepted the bull convoking the council; the 
French bishops were more than fully oceupied with 
the rapid advances of the Reformation in their midst ; 
and the Germans had no great inclination for the repe- 
tition of their experience ten years before. It was 
thus necessary to postpone the assemblage till Janu- 


ary | and then to January 18, 1562. That there might 


be a sufficient number of Italian bishops present to 
outyote any possible combination of others, the pope 
collected a large number of prelates, appointed them 
salaries for maintenance, ahd sent them off to Trent. 
Two questions of the highest practical importance came 
up for discussion in the preliminary congregation, 
wherein ninety-two bishops were present: (1) Was 
the council to be styled a ‘‘ continuation ’’ of the pre- 
vious one, or to be reckoned as a new synod? (2) 
Should the unprecedented clause in the papal decree 
for opening the council (but not found in the bull of 
'convoeation), ‘‘ proponentibus legatis ae preesidenti- 
bus,”’ be accepted and acted on, or rescinded? To 
declare the council a ‘‘ continuation ’’ of its precursor 
was to accept and ratify all which had been done 
‘therein ; to treat it as a new one was to make every 
decree of the earlier sessions merely provisional and 
lalterable. To adopt the novel clause embodied in the 
papal deeree was to gag the council from the outset 
and deprive it of freedom by concentrating the initia- 
tive in the hands of the legates; and Guerrero, arch- 
bishop of Granada, pressed this objection with much 
urgency. On the other hand, this same prelate, acting 
on the orders of Philip IL., demanded that the council 
should be plainly declared a continuation of its pre- 
cursor, for Philip had already introduced some of the 
regulations of that synod into his dominions, and would 
lose credit if they were rescinded, or even treated as 
lacking full sanction. Contrariwise, the bishops of 
other nations present held that there was no prospect 
of inducing the Germans, English, and other partly 
alienated nationalities to send representatives, unless 
the proceedings so far should be regarded as capable 
of reconsideration and alteration at the hands of the 
actual assembly. The authorities at Rome were not 


of France had died between the promulgation of the | unprepared for some difficulty on this head, and had 


bull and its notification in France, but the young king | endeavored 


to evade it by using the indeterminate 


Charles [X., by the advice of the parlement of Paris, word ‘‘ celebrated,’’ which might be taken either way, 


directed all the bishops of the kingdom to be in 
readiness for journeying to Trent. Three nuncios 
were despatched to Germany, but the princes as- 
sembled in diet at Naumburg received them un- 
favorably, asserting anew their determination to 


recognize no council which did not avow Scrip-| 
ive right of | 


ture as its standard of appeal and 4 
free discussion to Protestants, denying the right of any 
one save the emperor to convene a general council at 
_ all, and inveighing strongly against the papacy. The 
king of Denmark declined to admit the nuncio on 
terms, declaring that neither he nor his father had 
had any dealings with the pope; and Martin- 
hi, the nuncio commissioned to Elizabeth of Eng- 
was stopped by a messenger while still on the 


and the Spanish remonstrants were privately told that 
it was understood that business should be taken up 
just where it had left off under Julius IIL., thus 
making the synod a continuation of the former one, 
but that any express statement to that effect had been 
carefully avoided, lest the Protestants should take 
offence, and thus one aim of the council might be de- 
feated. The Spaniards were partly contented with this 
reply, but urged that nothing which could be inter- 
preted as the convocation of a new council should be 
suffered to appear in the wording of the decree about 
to be publicly read, which was conceded. 

The seventeenth session was held (January 18, 1562) in 


the presence of the legates,—106 bishops, 4 abbots, 4 generals 
of orders, and the duke of Mantua, nephew of the chief 
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Four Spanish bishops lodged a pro- | the pope and the curia, and making havoc amongst cardinals, 


test against the proposing clause—two of them unreservedly, | dispensations, exemptions, pluralities, office-books, exclu- 


two in a more qualified manner—and they particularly ob- 
jected to the novelty of the clause, and to the manner in 


which it had been sprung upon the council, the archbishop | 


of Granada and the bishop of Orense pointing out that it 
was not in the original bull, with which the subsequent 
decree ought to be in complete agreement, and the former 
adding that it was not even in the copy of the decree shown 
to him. 
protest was overruled,—the prorogation of the council to 
February 26, 1562, being the only further business trans- 


acted. But avery important question was laid before the | 


congregations which followed this session, that of providing 
some remedy for the injury done to the Roman Catholic 
Church by the circulation of more or less hostile books, a 


difficulty made incomparably greater from the middle of the | 
15th century onwards than at any previous time in history, | 


by reason of the invention of printing. The council of 
Lateran in 1515 had made a license from the ecclesiastical 
authorities requisite before any book could be printed, un- 
der pain of excommunication, but this penalty did not affect 
Protestant printers, and the issue of a catalogue of books 
forbidden to Catholics became a necessary addition. Such 
a catalogue was issued by Paul IV. in 1559, but some ma- 
chinery for supplementing it as fresh books poured from 
the press could alone meet the permanent danger. Another 
matter debated in these congregations was the invitation 
of Protestants to attend, and in what character. In the 
eighteenth session (February 26, 1562) two decrees on these 
subjects were promulgated,—one appointing a committee to 
report to the council on the whole question of heretical 
books; the other publishing a safe-conduct to the German 
Protestants, extended by a rider to those of other nations. 
The congregations held after this session were busied chiefly 
with the questions of residence and the abuse of indul- 
gences, besides several less important details of reform. A 
warm debate arose as to the nature of the obligation to re- 
side,—the Spaniards holding it to be of divine right, the Ital- 
ians to be of no more than ecclesiastical precept. So power- 
ful a body in the council took the Spanish view that the 
legates were alarmed, especially as ominous speeches were 
made to the effect that the Roman curia must be reformed 
on the basis of the report of cardinals to Paul III. before 
anything of moment could be done in the way of real im- 
provement. Accordingly, they sent a messenger to the 
pope, bringing with him aschedule of the proposed reforms, 
and asking for advice in the crisis. The pope desired them 
to counteract the opposition bishops, to postpone the ques- 
tion of residence, if they could not suppress it altogether, 
and despatched Visconti, bishop of Ventimiglia, as extra 
nuncio to the council, to report accurately.to him everything 
said or done there, and with him sent also all the bishops 
who could be collected at Rome to swell the Italian vote, 
and thus defeat the opposition indirectly. There was much 
debate also on the scope of thé safe-conduct, as the Spaniards 
were anxious that it should not protect those against whom 
the Inquisition had taken action, while others desired to 
see its terms enlarged sufficiently to meet the requirements 
of the Protestants, who objected to its suspicious silence on 
several weighty particulars. As the French ambassadors 


were expected, nothing was done in the nineteenth session | 


(May 14, 1562) save to prorogue the council. On May 26, 
1562, De Lanssac (who had been lately French envoy at 
Rome), Du Ferrier} and De Pibrac, envoys from Charles 
IX., were admitted to audience, and demanded, amongst 
other matters, that the council should be formally declared 
a new one, wherein the imperial ambassadors supported 
them, while Philip II. of Spain, contrariwise, insisted that 
it should be declared a continuation of the former synod. 
The legates strove to satisfy both parties, and received con- 
tradictory directions from Rome, at first ordering them to 
announce the continuation of the former council, and after- 
wards leaving the matter to their discretion. So little agree- 
ment could be arrived at that the twentieth session (June 
4, 1562) was held merely to prorogue the council. The ques- 
tion of communion in both kinds was the next to come up 
for consideration. It was such a capital one, if any hope 
of winning back the Protestants was to be entertained, that 
the imperial and French ambassadors had special injunc- 
tions to forward by all means in their power an affirmative 
decision. The Frenchmen saw little prospect of carrying 
this matter in the temper of the Italian majority, and were 
for opposing the discussion which the legates had announced, 
but the imperial ambassadors were more hopeful, and per- 
suaded them to give way. While the question was being 
debated in the congregations, the Venetian and Bavarian 
ambassadors arrived, the latter armed with a formidable 
schedule of complaints against prevalent abuses, and of de- 
mands for correspondingly drastic reforms, beginning with 


But the Italian majority was too strong, and the | 


sively Latin services, and other like matters, thus threaten- 
ing all manner of vested interests and long-rooted customs. 
The legates put them off, alleging the pressure of other busi- 
ness, notably the question of communion in both kinds, 
which was, in fact, being discussed and decided in accordance 
with the views of the Italiansand Spaniards, and against 
those of the French and Germans. In the twenty-first 
session (July 16, 1562) a decree couched in four dogmatic 
chapters and four canons was promulgated upon it, to the 
following purport: laymen, and priests other than the 
actual celebrant, are not bound by divine right to commu- 
nicate in both kinds; the church has full power to make 
what changes it pleases in the mode of administering sacra- 
ments; the whole sacrament of the Eucharist is received 
entire under either kind singly ; and little children are not 
bound to communicate. The canons pronounce anathenias 
against maiitainers of the contrary propositions. At the 


| same time a decree upon reformation was enacted, most of 


the clauses dealing with the duties of bishops in the mat- 
ters of ordination, patronage, division, and union of bene- 
fices, discipline of ineffective parish priests, and visitation 
of monasteries, but a more permanent interest attaches to 
the ninth and concluding chapter of the decree, whereby 
the name and office of the “ questors of alms,” that is to 
say, the vendors of indulgences, are abolished on the ground 
of the impossibility of otherwise putting a stop to the 
abuses and depravity of their proceedings. All privileges 
and customs to the contrary, even if of time immemorial, 
are rescinded; the publication of indulgences is confined 
thenceforth to the ordinaries of each place, assisted by two 
members of the chapter; and these same officers are di- 
rected to collect the alms and charitable donations of the 
people, but forbidden to receive any commission or pay- 
ment for so doing. This decree is a virtual confession of 
the justice of the agitation against Tetzel and his fellows 
which served as the signal for beginning the great religious 
strife of the 16th century; and it is noticeable that it was 
the pope’s own voice against the system which decided the 
action of the council, wherein a powerful minority was 
found to defend it. Several weighty matters then came 
before the congregations, that of residence again being 
pressed by the Spaniards, while the imperial and Bavarian 
ambassadors renewed their requisition for permissive com- 
munion in both kinds (for the decree on that subject had 
gone no further than to declare it unnecessary, and had 
not explicitly forbidden it), and the French ambassador 
not only supported them in their demand, but added on his 
own part that in France they desired vernacular services, 
the abolition of image-worship, and permission for the 
clergy to marry. The nuncio Visconti wrote to the pope 
in great alarm, expressing apprehensions at the very free 
language employed by the fathers of the council on these 
matters, the probability of their conceding the emperor’s 
demands, and of similar ones being advanced thereupon, 
all making in the same direction. An intrigue to compel 
the resignation of Cardinal Gonzaga, who was not thought 
sufficiently opposed to these measures, and who was far less 
peremptory in his presidency of the council and use of the 
closure than Crescenzio had been, was set on foot, and de- 
feated only by the strong representations made at Rome by 
the archbishop of Lanciano, who said that there was already 
so much division in the council that it could but just hold 
together, and would almost certainly be broken up by any 
step of the kind. The next subject which was brought on 
for consideration was the sacrifice of the Mass, and the 
debates thereon were very animated, disclosing consider- 
able variety of opinion amongst the theologians,—no fewer 
than five clearly distinct views of the tenet, apart from 
mere verbal or minor differences, being adduced and argued 
for. As sixty French bishops, to be accompanied by twelve 
theologians, and headed by Charles de Guise, cardinal of 
Lorraine, were under orders to repair to Trent, the French 
ambassador pressed the legates to postpone the next session 
till their arrival, as De l’Isle, ambassador at Rome, did 
the pope; but each replied evasively, referring the a 
cant to the other. The question of communion in_ bot! 
kinds was also very warmly discussed, and the council was 
warned that a negative decision would lead to the secessior 
of multitudes who had not yet broken with the ones. 
Church; but the Jesuit Laynez, who was the chief adyo- 
cate for refusal, replied that to diminish the chureh would ’ 
not destroy it, and that anything was better than e 

sion in the matter. The numbers in the division ; 
the question were as follows: 29 were in favor oi 
communion in both kinds; 31 agreed thereto, 
the execution of the decree to be left to the 
tion; 38 were for total refusal ; 24 strove to 
sibility by referring the matter to the pope 
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were willing to make the concession to the Bohemians and 


Hungarians, but would refuse it to all others; 14 asked for | 


4 postponement; and 11 remained neutral, declining to vote 
any way—being a total of 166 suffrages, so split up as to 
make it impracticable to frame a decree. In this difticulty, 
the legate seized the opportunity of persuading the council 
to refer the matter to the pope’s decision, thereby at once 
checkmating the reforming section, and indirectly ruling 
the vexed point of the relative superiority of pope and 
council in favor of the former, and so virtually reversing 
those decrees of Constance and Basel which had long been 
thorns in the side of the Roman curia. In point of fact, 
the pope had written some time before to the legates, 
recommending them to yield to the emperor’s demand of 
the chalice for the laity, but they had replied that it would 
be impolitic to make it a conciliar act, and that it would 
be more expedient to frame a mere general declaration that 
it might be proper to make the concession in certain cases, 
but that the pope should be the sole judge of them. In the 
twenty-second session (September 17, 1562) the decree on 
the sacrifice of the Mass was promulgated in nine chapters 
and as many canons, directed for the most part against cur- 
rent Protestant objections to the doctrine and ceremonial 
of the Missal. Rules to secure greater order and reverence 
in the celebration of Mass, and for the suppression of sun- 
dry superstitious observances connected therewith, were 
also enacted,—besides some minor reforms of little note, 

_ and a decree referring to the pope the whole question of 
the concession of the chalice. The meagreness and insig- 
nificance of the reforms enacted thus far caused much dis- 
pleasure in France, and the king directed his ambassador 
to press once more for delay till the arrival of the French, 
German, and Polish bishops who were expected at Trent, as 
the emperor also instructed his envoy. But the pope was 
busy in recruiting the Italian majority, and was unfavor- 
able to this request, lest the Italians should be outvoted by 
the new-comers ; yet so contentious were the debates on the 
sacrament of orders, and on the nature and ,extent of the 
rights of bishops—notably whether they were inherently 
above priests, and whether they were necessarily subject to 
the pope, deriving their jurisdiction and other powers 
solely through delegation from him, or if they were not of 
Divine institution, and his colleagues rather than his dep- 
uties (which latter thesis was steadily maintained by the 
Spaniards)—that it proved impossible to frame the decrees 
and hold the session before the arrival of the cardinal of 
Lorraine, who reached Trent on November 13, 1562, accom- 
panied by fourteen bishops, three abbots, and eighteen 
theologians. The discussions, further complicated with 
the question of residence, were renewed hereupon, and long 
fore any sigus of agreement were visible the French 

_ ambassadors laid before the legates a schedule of reform in 
thirty-four articles, requiring, not only the removal of 
_ various abuses in patronage, and the punishment of negli- 
gence on the part of the parochial and monastic clergy, but 
also that vernacular services should be permitted, and 
communion in both kinds enjoined, while all abuses and 
sala ioadegg connected with image-worship, indulgences, 
pilgrimages, and relics should be summarily abolished. 
Lorraine, on being asked how far he agreed with these 
demands, said that he disapproved of some of them, but 
that if he had not consented to take charge of them in 
their actual form, they would have been made still more 
drastic. No definite action was taken upon them either at 
Trent or at Rome, and the proceedings dragged on ineffec- 
tively for some months longer. On March 2, 1563, Cardinal 
C , first legate, died, and was speedily followed by 
Cardinal Seripando. The imperial and French ambassa- 
dors endeayored to get the cardinal of Lorraine named as 
first legate and president, but he was not acceptable at 
Rome, and the post was given to Cardinal Morone, with 
thom Cardinal Navagero was associated, to fill the place 
of Seripando. All these events delayed the twenty-third 
on until July 15, 1563, nearly ten months later than the 
preceding one. A decree on the sacrament of orders, in 
four chapters and eight canons, laid down that there is a 
ficial priesthood of the New Testament, instituted by 
Christ; that there have been seven orders in the Christian 
nistry from the earliest times; that holy order is a 
ment; that orders are indelible; that bishops are 

or to priests; that a call from the laity, or from any 
r authority, is unnecessary as a title to ordination, 
that a merely lay call is invalid, while bishops ap- 
d solely by the pope, without the intervention of any 
persons, are validly created. A decree of eighteen 
rs on reformation, enacting, amongst much else, 
es for non-residence on the part of beneficiaries, and 
ng for the erection of those theological seminaries 
we ever since been the nurseries of the Latin 
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gations which followed it were occupied chiefly with the 
question of matrimony, which had been mooted earlier, but 
with no definite result, and with framing a scheme to re- 
press the encroachments of the civil power upon the church 
in most countries, one clause of which proposed to exempt 
all ecclesiastics from civil jurisdiction in all cases what- 
ever, and from the payment of taxes, with penalty of 
excommunication upon such civil authorities as contra- 
vened this ruling. This was never pushed to the stage of 
promulgation, but it was successful as a manifestation 
against the reforming party in the council, and actually 
drove the French ambassadors away, since they judged 
their further presence useless in such a temper of the 
assembly. Yet it was itself by no means agreed or harmo- 
nious. The old disputes about the claim of the council to 
represent the church universal, about the proposing clause, 
limiting the initiative to the legates,and about the need 
of reform in the Roman curia itself were renewed, and 
that with much acrimony, but with no practical result. 
In the twenty-fourth session (November 11, 1563) a decree 
on matrimony, couched in ten chapters and eleven canons, 
was promulgated, the most noticeable points of which are 
the assertion that the church can constitute other impedi- 
ments to matrimony besides the forbidden degrees of the 
Levitical code, and can dispense with such impediments; 
that clerks in holy orders and regulars vowed to celibacy 
cannot contract valid marriage; and that celibacy is supe- 
rior to matrimony. The simultaneous decree on reforma- 
tion lays down rules for the creation of bishops and car- 
dinals, so as to avoid unfit promotions; directs that diocesan 
synods shall be held yearly, and provincial synods trien- 
nially ; lays down rules for episcopal visitations, and for the 
qualifications to be exacted of persons promoted to cathedral 
dignities and canonries; appoints the provincial synod the 
judge of minor causes against bishops, referring graver 
causes to the pope’s decision; and enacts various other 
technical regulations. By this time all concerned were 
thoroughly weary of the council, and the remaining matters 
for discussion were hurriedly discussed, resulting, in the 
twenty-fifth and last session (December 3 and 4, 1563), in a 
decree, very cautiously worded, upon purgatory, the cultus 
of saints, and that of relics and images. In this same 
session was also enacted a decree in twenty-two chapters, 
regulating several ‘matters affecting the discipline of con- 
vents of monks and nuns; and another decree on reforma- 
tion, in twenty-one chapters, the most important of which 
enjoin all cardinals and bishops to keep modest households, 
and not to enrich their kindred with church property ; that 
all prelates shall receive and publish the decrees of the 
council; that duelling shall be prohibited under severe 
penalties; and that the authority of the Holy See both is, 
and is to be understood to be, untouched by any decrees of 
the council touching the reform of morals and discipline. 
On the last day of the session was passed a somewhat in- 
definite decree upon indulgences, forbidding all evil gains 
connected therewith, and directing that, wherever abuses 
or superstitions are prevalent concerning them, the bishops 
shall collect the facts, lay them before the provincial synod, 
and after discussion there refer them to the pope for ulti- 
mate decision. The distinction of meats, and the due ob- 
servance of festivals and fasts, were also enjoined; and a 
formal statement was made that the committees which had 
been engaged upon the index of prohibited books, on the 
draft of a catechism, and on the revision of the Missal and 
Breviary, thinking that the synod could not deal with them 
conveniently, had determined to lay their reports before 
the pope to ratify and publish at his pleasure. Formal 
acclamations, and an anathema against all heretics, closed 
the session; and the legates, after forbidding any bishop, 
under pain of excommunication, to leave Trent till he had 
either signed his assent to the decrees, or left documentary 
proof of such assent, gave the blessing and dissolved the 
assembly, 


Two hundred and fifty-five signatures were attached 
to the decrees, and also those of the ambassadors still 
remaining at Trent. The bull of confirmation was 
issued at Rome on January 26, 1564, and followed by 
another fixing May 1, 1564, as the date from which 
the decrees should be held binding. The bull of con- 
firmation forbade all persons whatsoever, whether 
ecclesiastics or laymen, to gloss or interpret the de- 
erees upon any pretext whatever, without papal 
authority for the purpose. The republic of Venice 
was the first power to signify its reception of the 
deerces, followed speedily by the other Italian states 
pemus Naples) and by Portugal; but the king of 

pain, though receiving the decrees, issued them at 
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first in his own name, and not in that of the pope ; 
the emperor and the king of Bohemia demanded the 
lay use of the chalice and the marriage of priests as 
the terms on which they would accept the council, and 
obtained a partial concession of the former demand, 
but were refused the latter; and in France, while the 
dogmatic decrees were accepted, the disciplinary ones 
were not, and have never, in spite of efforts many 
times renewed, made part of French ecclesiastical law. 
The provision referring the explanation of the council 
to the pope was given shape by Sixtus V., who erected 
in 1588 a Congregation of the Council of Trent to sit 
permanently at Rome, where it has ever since con- 
tinued to-be included amongst those standing com- 
mittees which divide among them the administration 
of the pontifical government. 

Tiwo questions remain to be considered in relation to 
this great synod: how far was it free, and representa- 
tive of the mind of Latin Christianity at that time? 
and what have been its effects upon dogma and disci- 
pline? Ample materials exist for answering the first 
question, in the form of contemporary letters, either 
separately published, as those of Vargas, or included 
in the great collection of documents made by Le Plat, 
and in the official acts of the council itself, drawn up 
by the secretaries Paleotto and Massarelli. From these 
it is perfectly clear that the council was never free for 
a moment, but was hampered and fettered, not merely 
by the permanent fact of a large Italian majority, sub- 
sidized by the pope,’ but by the method of procedure 
in the congregations, since by a skilful distribution of 
the members into groups or classes, so as to prevent 
combined action, and by careful packing of the sub- 
committees to which the preparation of business for 
debate was entrusted, little could be done save when 
and how the majority pleased; and, above all, the 
vigilant supervision exercised by the legates, their 
constant reference to Rome of every point of any im- 
portance before they would permit it to come on for 
regular discussion (so that Lanssac, one of the French 
envoys, somewhat profanely said that the Holy Spirit 
was brought to the council in a carpet-bag from Rome), 
and their uncompromising use of their presidential 
authority to interrupt or silence unacceptable speakers 
(as frequently appears in the Acts) effectually bound 
the council hand and foot ; and thus its decisions, as a 
whole, represent little more than the Italian and, to 
some extent, Spanish opinions of the time, and not 
those of German, French, or Hungarian Catholics. The 
demeanor of the legates differed much, and there is a 
wide interval between the open browbeating employed 
by Crescenzio and the high-bred dignity of Gonzaga 
or the diplomatic subtlety of Morone; but the policy 
was alike in all cases, and its results the same. As to 
the dogmatic effect of the council, it went much fur- 
ther than merely restating the current Catholic theology 
of the pre-Reformation era; for it marks a new de- 

arture, closing many questions previously left open 
(nothing is more noteworthy in the debates than the 
manner in which several divines of unquestioned ability 
and loyalty delivered themselves of opinions closely 
allied to those advocated by leading i 
then still tenable within the Roman obedience), re- 
wording old propositions, or framing new ones, in an 
incisive fashion. It recovered for papal authority all 
it had lost, or was likely to lose, through the action of 
Basel and Constance ; and, above all, it unified Roman 
teaching for the first time, and crystallized it into rigid 
compactness. Thus it made concessions and explana- 
tions for the reconciliation of the revolted Protestants, 
although the primary cause of the council, practically 
impossible thenceforward, since the Roman Catholic 
system, thus hastily consolidated out of a former con- 


1 The Italian character of the council of Trent can best be 
exhibited by a classified table, showing the nationality of the 
bishops present in the later sessions: Italians, 189; Spaniards, 
31; French, 26; Greeks (titulars), 6; Portuguese, 3; Illyrians, 3; 
a at ee 2; Flemish, 2; Polish, 2; Croatian, 1; Moravian’ 

; English, 1. : 
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dition of partial flux, became like a ‘‘ Prince Rupert’s 
drop,’’ from which, if the smallest fragment be broken, 
the mass is at once resolved into disintegrated powder. 
In the matter of disciplinary reform the council enacted 
but little of an effective nature, except in the abolition 
of the traffic in indulgences, and the establishment of 
theological seminaries, which has proved the most 
effectual agency for creating that doctrinal uniformity 
which now prevails throughout the Roman obedience ; 
and the real honors of the Counter-Reformation rest 
with the Jesuits, to whose unremitting diligence, 
powerful organization, and ceaseless precept and ex- 
ample must be attributed by far the larger part of the 
abatement of ecclesiastical abuses and seandals which 
marks the sueceeding era. Doubtless, the Tridentine 
decrees, in strong and resolute hands, proved most 
useful subsidiary weapons to compel local reforms ; 
but decrees of little less stringency had been enacted 
by previous synods, and had rusted unused, because 
there was no one able and willing to put them in 
operation against the passive resistance of powerful 
vested interests. 


The bibliography of the council of Trent is very extensive, but 
a comparatively small number of volumes really suffices the 
student. The first work of im poraney is F. Paolo Sarpi's Istoria 
del Concilio Tridentino, originally published in London (1619) by 
Antonio de Dominis, arehbishop of Spalato, under the lata 
nym of Pietro Soave Polano (an imperfect anagram of Paolo Sarpi 
Veneto), but better studied in the French version by Pére Le 
Courayer, with valuable notes (see SArpPI). The rival work of 
Sforza Palavicino, Istoria del Cuncilio di Trento (1656-57), written 
to order asa refutation of Sarpi’s work, is also indispensable. He 
had free access to many official documents which Sarpi could 
not consult, and often correets him upon points of detail, but a 
careful reader will find that he confirms him far oftener than he 
refutes him. It is not enough, as Ranke points out, to compare 
those two, and’ take the mean statement as a guide, for they are 
sometimes in blank contradiction, and other witnesses must be 
called in to decide the matter. The Acts of the council, so far as 
they were drafted by Paleotto, were first published by Mendham 
in 1842; the complete Acts, by both Paleotto and Massarelli, 
were not accessible till published as Acta Genuina Gieumenici Con- 
cilii Tridentint by Theiner in 1874. The vast compilation of Jodo- 
cus Le Plat, Monumentorum ad Historiam Tridentini Am- 
plissima Collectio (7 vols. 4to, 1781-87), is full of valuable and in- 
teresting matter. The speeches of the Jesuit Laynez, which had 
such a powerful effect ne ep the council, have been recently pub- 
lished under the title of Lainez, Disputationes , 2 Vols., 
1886. Vargas, Lettres et Mémoires concernant le Concile de Trent (1700, 
partly translated in Geddes, The Couneil of Trent no Free Assembly, 
1714), is of much value. The canons and decrees of the council 
have been many times published, and are readily accessible ; 
the best edition is that by Richter and Schulte (1853). There is a 
convenient abridgment of Palavicino’s history prefixed to the 
Rey. James Waterworth’s English version of the Decrees and Ca- 
nons of Trent (1848), but it is not bagi gS for the translator 
has suppressed many statements of the or _— which tell in 
various ways against the freedom of the action of the council. 
To these may be added Sickel, Aktenstiicke zur Geschichte des Kon- 
zils zu Trient, 1872; Calenzio, Documenti Inedili e Nuovi Lavori Let- 
terarii sul Concilio di Trento, 1874; Déllinger, Sammlung von Urkun- 
den zur Geschichte des Concils von Trient, 1876; and the article on 
the council in Wetzer and Welte’s Kirchenlexicon. (R. F. L.) 


TRENTON, a city of the United States, county 
seat of Mercer county, New Jersey, and capital of the 
State, is situated in 40° 14” N. lat. and 74° 45’ W. 
long., 33 miles northeast of Philadelphia and 57 south- 
west of New York. It lies very near sea-level (under 
45 feet), upon the left (eastern) bank of the Delaware 
river, at the head of navigation. The city is irregu- 
larly built, the streets of different sections running in 
various directions, without any apnea of system ; 
this is doubtless due to the fact that different portions 
of the city were originally settled as independent vil- 
lages. Till recently Trenton was rather vard in 
the matter of municipal improvements, but 
sive system of paving and sewerage has now been en 
tered on. The water supply is obtained by pump | 
into a reservoir. Street cars run upon one or two o 
the principal streets ; and the city is traversed by the 
main line of the New York division of the Pennsylva- — 
nia Railroad. Manufactures are the leadin lustry 
the capital invested in 1880 having been 
and the production $12,712,762. In iron 
manufactures over $2,000,000 were iny 
dustry next in importance being the 
stone- and earthenware, for whi 
national reputation. ‘Rubber 


ten- 
en- 


TREPANG—TREVES. 


woollen cloths are also made. The population, 22,874 


in 1870, was 29,910 in 1880. 


Trenton was formed by a consolidation under one charter 
of several independent villages, known as Falls of the Del- 


aware (settled in 1680), Kingsborough, Bloomsburg, and | 


Lamberton. The name Trenton was given to the settle- 
ments about 1720. Its early growth was slow. In 1790 it 
was selected as the State capital, and two years later it 
received a city charter. Its growth since that time has 
been steady, and during the past thirty years has been 
very rapid. 


TREPANG. See Bitcne-pE-Mer. 

TRESPASS, in law, is any transgression of the 
law less than treason, felony, or misprision of either. 
The term includes a great variety of torts committed 
to land, goods, or person, distinguished generally by 
names drawn from the writs once used as appropriate 
to the particular transgression, such as vt et armis, 
quare élausum fregit, de bonis asportatis, de uxore ab- 
ducta cum bonis viri, quare filium et heredem rapuit, 
etc. Up to 1694 the trespasser was regarded, nom- 
inally at any rate, as a criminal, and was liable to a 
fine for the breach of the peace, commuted for a small 
sum of money, for which 5 W. and M. ec. 12 substi- 
tuted a fee of 6s. 8d. [$1.62] recoverable as costs 
against the defendant. ‘Trespass is not now criminal 
except by special statutory enactment, e.g., the old 
statutes against forcible entry, the Game Acts, and 
the private Acts of many railway companies. When, 
however, trespass is carried sufficiently far it may be- 
come criminal, and be prosecuted as assault if to the 
person, as nuisance if to the land. At one time 
an important distinction was drawn between tres- 
pass general and trespass special or trespass on 
the case, for which see Tort. The difference 
between trespass and case was sometimes a very 
narrow one; the general rule was that where the 
injury was directly caused by the act of the de- 
fendant the proper remedy was trespass, where in- 
directly, case. The difference is illustrated by the 
action for false imprisonment: if the defendant him- 
self imprisoned the plaintiff the action was trespass; 
if a third person did so on the information of the de- 
fendant it was case. A close parallel is found in 
Roman law in the actio directa under the lex Aquilia 
for injury caused directly, the actio utilis for that 
ed indirectly. One of the reasons for the rapid 

extension of the action on the case, especially that 

form of it called asswmpsit, was no doubt the fact that 
in the action on the case the defendant was not al- 

- lowed to wage his law (see WAGER). 
In its more restricted sense, trespass is generally 
used for entry on land without lawful authority by 
either a man, his servants, or his cattle. To maintain 
an action for such trespass the plaintiff must have 
possession of the premises. The quantum of posses- 
sion necessary to enable him to bring the action is 
often a question difficult to decide. In most instances 
the tenant can bring trespass, the reversioner only 
ease. By the Judicature Act, 1873, a mortgagor in 
ya can sue for trespass in his own name. 
Remedies for trespass are either judicial or extra- 
_ judicial. The most minute invasion of private right 
is trespass, though the damages may be nominal if 
_ the injury was trivial. On the other hand, they may 
be exemplary if circumstances of aggravation were 
present. Pleading in the old action of trespass was 
of avery technical nature, but the old-fashioned terms 
alia enormia, replication de injuria, new assignment, 

e., once of such frequent occurrence in the reports, 
are of merely historical interest since the introduction 
''a simpler system of pleading, unless in those Amer- 

Ww 


States ae leading has not been re- 
The } 


: 


ere the old 

med VENUE (q.v.) in trespass was formerly 

eal, in case transitory. addition to damages for 

ss, an injunction may be granted by the court. 
er to grant injunctions against threatened or 

nded trespass has been considerably enlarged 
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by the Judicature Act, 1873. The principal instances 
of extra-judicial remedies are distress damage feasant 


_of cattle trespassing, and removal of a trespasser with- 


out unnecessary violence, expressed in the terms of 
Latin pleading by molliter manus imposutt. 


Trespass may be justified by exercise of a legal right, as 
to serve the process of the law, or by invitation or license 


| of the owner, or may be excused by accident or inevitable 


necessity, as deviation from a highway out of repair. 
Where a man abuses an authority given by the law, his 
wrongful act relates back to his entry, and he becomes a 
trespasser ab initio, that is, liable to be treated as a tres- 
passer for the whole time of his being on the land. Mere 
breach of contract, such as refusal to pay for wine in a 
tavern which a person has lawfully entered, does not con- 
stitute him a trespasser ab initio. A trespass of a perma- 
nent nature is called a continuing trespass; such would be 
the permitting of one’s cattle to feed on another’s land 
without authority. 

In Scots law trespass is used only for torts toland. By 
the Trespass (Scotland) Act, 1865, trespassers are liable on 
summary conviction to fine and imprisonment for encamp- 
ing, lighting fires, etc., on land without the consent and 
permission of the owner. 


TREVES (French, Zréves; German, Trier), for- 
merly the capital of an archbishopric and spiritual 
electorate of the empire, and now the seat of a Roman 
Catholic bishop and the chief town of a governmental 
district in the Prussian province of the Rhine, is situ- 
ated on the right bank of the Moselle, pleasantly sur- 
rounded by low vine-clad hills, 60 miles southwest. of 
Coblentz and 86 miles south of Cologne. It lies in 
the midst of a carefully cultivated and fertile plain, 
the rich vegetation of which forms a pleasing setting 
to its red sandstone walls and venerable towers. Most 
of the old streets of the town are quaint and irregular ; 
but much of the space enclosed within the circuits of 
the walls is now occupied by orchards and gardens. 
The population of Treves in 1885 was 26,125, five- 
sixths of whom were Roman Catholics. Their chief 
occupations are fruit-growing and vine-dressing ; the 
industries of the place, including the manufacture of 
cotton and linen, dyeing, and tanning, are not very 
extensive. A specialty of Treves is the preparation 
of stones for Gothic churches, which are sent off 
ready to be at once placed in position. A river traffic 
is carried on in wine, cattle, and wood. 


Treves claims to be the oldest town in Germany, and it 
contains more important Roman remains than any other 
place in northern Europe. The most remarkable of these 
is the Porta Nigra, a huge fortified gateway, 115 fect long, 
70 to 95 feet high, and 30 feet deep. It is formed of 
uncemented blocks of sandstone, held together by clamps 
of iron, and now blackened with time; the details are 
very rude. Opinions vary widely as to the date of its 
erection, but recent authorities refer it to the Ist century 
of the Christian era, During the Middle Ages the structure 
was converted into two churches, one above the other ; all 
additions have, however, now been removed, except the 
apse at the east end. The basilica, long used as the archi- 
episcopal palace and now consecrated as a_ Protestant 
church, probably dates from the reign of Constantine. 
The so-called Roman baths are in all probability the relies 
of an extensive imperial palace. Just outside the town are 
the remains of an amphitheatre, capable of accommodating 
30,000 spectators, where Constantine caused several thousand 
Franks and Bruecteri to be butchered for the public amuse- 
ment. Perhaps the oldest Roman remains in Treves are 
some of the piers of the bridge over the Moselle, dating 
from about 28 B.c. This bridge, which is at one corner of 
modern Treves, lay near the middle of the much more 
extensive Roman city. There are also numerous Roman 
antiquities in the neighborhood of Treves, the most im- 
portant of which are the Igel column, asepulchral monu- 
ment of the 2d century, and the mosaic pavements at 
Nennig and Fliessem. 

Another group of interesting buildings belongs to the 
second period of prosperity enjoyed by Treves under the 
rule of its medieval prelates. The cathedral, described by 
Liibke as the most important example of pre-Carlovingian 
building in Germany, mirrors the entire history of the | 
town. Its kernel consists of part of a Roman basilica of 
the 4th century, which seems to have been conyerted into 
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a Christian church at a very early period. It was restored 
by Bishop Nicetius about 550, and in the 11th and 12th 
centuries it was again restored and greatly extended by 
Archbishop Poppo and his successors, who added an apse at 
each end and left it substantially in its present form. 
cathedral is connected by beautiful cloisters of the 13th cen- 
tury with the circular Liebfrauenkirche, one of the most 
interesting early Gothic churches in Germany (1227-43), 
catching up the architectural thread at the point dropped 
by the cathedral. Among the treasures of the latter is the 
“holy coat of Treves,” believed by the devout to be the 
seamless garment worn by our Saviour at the crucifixion, 
and said to have been presented to the town by the empress 
Helena, the central figure in Treveran Christian legend. 
Its exhibition in 1844 attracted a million and a half of pil- 
grims to Treves. According to recent authorities, the 


earliest churches in Treves were those of Sts. Eucharius, | 


Maximin, Matthew, and Paul, all without the walls, now 
rebuilt or converted to secular purposes. Of the modern 
buildings none call for special remark. The town library 
contains about 100,000 volumes, including several valuable 
specimens of early printing. 
Codex Aureus, a manuscript of the Gospels presentel to the 
abbey of St. Maximin by Ada, sister of Charlemagne. The 
same building also contains an interesting collection of 
Roman and medieval antiquities. 

A medieval legend, preserved in an inscription on the old 
Rothes Haus inn, places the foundation of Treves 1300 years 
before that of Rome, and ascribes it to Thebetas, son of 
Ninus, king of Assyria. But, fable apart, we must still 
allow that Treves has good claim to call itself the oldest 
town in Germany. It is a little doubtful whether the Tre- 
viri were of Teutonic or Celtic stock. St. Jerome records 
that the language of the Treviri of the 4th century re- 
sembled that of the Gauls of Asia; but, even if we admit 
this evidence as conclusive of their Celtic origin, we must 
recognize the fact that they were Celts who were long under 
Teutonic influence. Their authentic history begins with 
the story of their subjection by Julius Cesar (56 B.c.), who 
describes them as a warlike race with the best cavalry in 
Gaul. The Roman town, Colonia Augusta Trevirorum (or 
Treverorum), was probably founded by the emperor Claudius, 
and rapidly obtained a wealth and importance which justi- 
fied the poet Ausonius (4th century) in describing it as the 
second metropolis of the empire, or “ Rome beyond the 
Alps.” It became the capital of Belgica Prima, and during 
the 4th century was a favorite residence of Constantine and 
other Roman emperors. Most of the palaces and public 


buildings, of which the remains are still extant, were built | 


at this period, while the surrounding hills were covered 
with villas. reves was laid in ruins by Attila in 451, and 
about 465 was permanently taken possession of by the 
Franks. It was included in the kingdom of Austrasia, and 
became a German city in 870. Like its prototype Rome, it 
attained a second era of prosperity and importance as an 
ecclesiastical capital (see below), and in the Middle Ages 
the “ Sancta Civitas Trevirorum ” swarmed with “ religious” 
of all kinds and grades. Unlike most of the German epis- 
copal cities, however, it did not succeed in shaking off the 


ecclesiastical yoke, nor did it attain, except transitorily, the | 


position of a free imperial city. Wars and sieges occasion- 


ally checked but did not stop its growth. Art and science , 


were sedulously fostered in the monastic schools, and a 
university, founded in 1473, existed down to 1798, The 
importance of Treves departed with the overthrow of the 
ecclesiastical principality. 
his residence to Coblentz, and from 1794 to 1814 Treves was 
capital of the French department of the Sarre. Since the 
latter date it has belonged to Prussia. 

The archbishopric and ecclesiastical electorate of Treves, 
bounded by Nassau, Cologne, Luxemburg, Lorraine, the 
Rhenish Palatinate, Hesse-Rheinfels, and Katzenelnbogen, 
had an area of about 3200 square miles and a population of 
250,000 to 300,000. Its suffragan bishops were those of Metz, 
Toul, and Verdun, and after 1777 also those of Nancy and 
St. Dié. As elector of the German empire the archbishop 
took the second place, and bore the style of arch-chancellor 
of Gaul or Burgundy. Legend places the foundation of 
the bishopric of Treves in the Ist century of the Christian 
era, but the first bishop known to history is Agricius, who 
flourished about 314. The see appears as an archbishopric 
in the 9th century, and in the Middle Ages the archbishops 
obtained considerable temporal power. Among the most 
prominent were Baldwin of Luxemburg (1307-1354), brother 
of the emperor Henry VII., who may be regarded as the 
founder of the territorial greatness of the see, and Richard 
von Greiffenklau (1511-1531), who distinguished himself 
by his successful opposition to the Reformation. The last 
archbishop was Clemens Wenceslaus (1768-1802) of Saxony. 

The part of the archbishopric on the left bank of the 


The | 


Its greatest treasure is the | 


In 1786 the last elector shifted | 
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| Rhine was taken by France in 1801, and the rest was secu- 

larized in favor of the prince of Nassau-Weilburg in 1803, 
| After the fall of Napoleon the archbishopric was incor- 
| porated with Prussia. A new bishoprie of Treves was in- 
stituted in 1821, the boundaries of which are almost con- 
terminous with those of the old archbishopric; the bishop 
is a suffragan to the archbish@p of Cologne. 


See “ Augusta Treverorum,” an article by E. A. Freeman in the 
British Quarterly Review for July, 1875. 


TREVIRANUS, Gorrrrtep REINHOLD (1776- 
1837), German naturalist, was born at Bremen, Feb- 
ruary 4, 1776, studied medicine at Géttingen, in 1797 
became a professor of mathematics in the Bremen 
lyceum, and died at Bremen, February 16, 1837. 


He made numerous important contributions to compara- 
|tive anatomy, especially in regard to birds and spiders, 
Though noted for his learning and acute obseryation, his 
studies in geographical distribution cannot be said to have 
led to any very definite results. It is rather on account 
of his contributions to «etiology that he deserves to be re- 
membered, though his work in this department has been 
to a great extent overlooked. In the first of his larger 
works, Biologie oder Philosophie der lebenden Natur, which 
appeared from 1802-1805, he gave clear expression to the 
theory of “descent with modification.” He believed that 
simple forms (Protists), which he termed “zoophytes,” 
were “the primitive types from which all the organisms 
of the higher classes had arisen by gradual development.” 
“Every living creature has a potentiality of endless modi- 
fication of adapting its structure to the changes in the ex- 
ternal world.” He also maintained that each species has 
its day or period, at the end of which it does not become 
extinct, but has simply ceased to be, because it has become 
something else. That he stated the theory of descent with 
much clearness, and with a sufficient background of actual 
knowledge of forms, must be acknowledged by all; the 
only difficulty relates to the question of priority. The first 
volume of his biology was published in 1802, but he states 
‘that this had been written about 1796. Now it was not 
till 1801 that Lamarck first began to free himself from the 
| traditional dogma of the immutability of species, and to 
publish his views of evolution. Neither Goethe nor Oken 
can be said to have done much more than follow up the 
ironical insinuations of Buffon (1753-56) and the ingenious 
suggestions of Erasmus Darwin, whose Zoonomia was trans- 
lated into German between 1795 and 1797, while both Tre- 
viranus and Lamarck tackled the problem not merely of 
'the theory of descent but of the mechanism of evolution. 
On this point the merits of Lamarck certainly outweigh 
| those of his contemporary. Treviranus laid down asa funda- 
/mental proposition “that all living forms are the results 
of physical influences which are still in operation, and vary 
‘only in degree and direction.” Like many after him, he 
directed attention to the influence of the male elements in 
| fertilization as a source of variation, but laid emphasis only 
on the intra-organismal power of adaptation to surround- 
ings. Whatever opinion be entertained in regard to the 
priority and the importance of the contribution made by 
Treviranus to the theory of evolution, it is at least certain 
that he was a learned naturalist and an acute thinker. 
His most important later work of a synthetic nature was 
entitled Erscheinungen und Gesetze des organischen Lebens 
(1831). 


See Evo.ution; E, Haeckel’s Schépfungsgeschichte, pp. 83-5 ; 
Carus, Geschichte der Zoologie, p. 610. 


TREVISO, a town of Italy, in the province of the 
same name, lies in the midst of a district of great fer- 
tility, at the confluence ofthe Piavesella with the Sile, 
which is here navigable for large boats and communi- 
eates by canals with the lagoons of Venice (17 miles 
distant). It is an old town, with narrow i colon- 
naded streets and some good squares. c 
of San Pietro, dating from 1141 and rest 
enlarged in the 15th century by Pietro Lombard 
but still unfinished, contains a fine Annunciation 
Titian (1519), an Adoration of the Shepherds 
masterpiece of Paris Bordone (born at 7 
1500), and frescos by Pordenone. There ai 
arto, and reliefs by Pietro, Tullio, M: 


bardo, and by Sansovino. The Gothie 
Niccold (1310-52) contains a fine tomk 
bardo, frescos by Giovanni Bellini, an 
piece by Fra Marco Pensabene 
joining chapter-house are forty ] 
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Dominicans by Tommaso da Modena (1352). The 
according to others by Giorgione). ‘The churches of 
S. Leonardo, S. Andrea, 8. Maria Maggiore, and 8. 
Maria Maddalena also contain precious art treasures, 
and the town is enriched besides by various open-air 
frescos. The town-hall and theatre are also conspicu- 
ous buildings. Silk and cotton goods, cutlery, majol- 
ica, and paper are the chief manufactures of the 
place and an active trade is also carried on in corn, 
fruit, and cattle. The population in 1881 was 31,249.? 
Treviso, the ancient Tarvisium, is not mentioned by any of 
the ancient geographers, though Pliny speaks of the Silis 
as flowing “ ex montibus Tarvisanis.” In the 6th century 
it appears as an important place. From 1318 it was for a 
short time the seat of a university (see UNIVERSITIES). In 
1339 it came under the Venetian sway. In the 15th cen- 
tury its walls and ramparts were renewed under the direc- 
tion of Fra Giocondo, two of the gates being built by the 
Lombardi. Treviso was taken in 1797 by the French under 
Mortier (duke of Treviso). In March, 1848, the Austrian 
garrison was driven from the town by the revolutionary 
party, but in the following June the town was bombarded 
and compelled to capitulate. 


) TREVITHICK, Ricwarp (1771-1833), inventor of 
the locomotive, was descended from a family of great 
eeanity in the county of Cornwall, and was born 13th 
April, 1771, in the parish of Illogan. Shortly after- 
wards the family removed to Penponds, near Cam- 
borne, where the boy attended his first and only 
school, his attainments being limited to reading, writ- 
ing, and arithmetic. ‘Though slow and obstinate as a 
scholar, he spent much time drawing lines and figures 
on his slate, and possessed such instinctive skill in 
mechanics that while still a youth he was able to solve 
a difficulty in the correction of underground levels 
which had puzzled some of the mine agents. He in- 
herited more than the average strength for which his 
family were famous, standing 6 feet 2 inches in height, 
while his frame was the very model of an athlete. 
His feats in wrestling and lifting and throwing weights 
were unexampled in the district. At the age of 
eighteen he began to assist his father as mine manager, 
and, manifesting great fertility of mechanical invention, 
was soon recognized as the great rival of Watt in 
improvements on the steam-engine (see vol. xxii. p. 
- 494). On the death of his father in 1797, he succeeded 
him as leading engineer in Cornish mining. He married 
the same year. His earliest invention of importance was 
his improved plunger pole pump (1797), which has 
_ superseded all others for deep mining. In 1798 he 
applied the principle of the plunger pole pump to the 
construction of the water-pressure engine, which he 
subsequently improved in various ways. About this 
time he also perfected a high-pressure non-conducting 
steam-engine, which became a successful rival of the 
low-pressure steam-vacuum engine of Watt. At an early 
period he had begun experiments in the construction 
of locomotives, and a model constructed by him before 
1800 is now in the South Kensington Museum. On 
Christmas eve 1801 his common road locomotive 
earried the first load of passengers ever conveyed by 
and on 24th March, 1802, he and Andrew 
applied for a patent for steam-engines in pro- 
ling carriages. In 1803 his locomotive was run in 
e streets of London, from Leather Lane by Gray’s 
Lane and along Oxford Street to Paddington, the 
n journey being made by Islington. The cost 
is, however, found too great, and his thoughts were 
now di to the construction of a steam locomotive 
for tramways, with such success that in February, 1804, 
e worked a tramroad locomotive in Wales, running 
and down inclines of 1 in 50. In 1808 
: ed a circular railway in London near 
Square, on which the public were carried at 
e of twelve or n miles an hour round 
50 or 100 feet radius. The ideas of Trevi- 


the population was returned as 18,301.—A», Eb.] 
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‘ans | i 1 | thick were successfully developed by Stephenson so as 
Monte di Piet& contains an Entombment by Pordenone | 


to revolutionize the system of modern travelling, but 


'‘Trevithick had made considerable progress towards 


this before Stephenson had begun his experiments. 
Trevithick applied his high-pressure engine with great 
success to rock boring and breaking, as well as to dredg- 
ing. In 1806 he entered into a twenty-one years’ 
engagement with the board of Trinity House, London, 
to lift ballast from the bottom of the Thames, at the 
rate of 500,000 tons a year, for a payment of 6d. [12 ¢. ] 
aton. The following year he was appointed along 
with Vazie to execute the Thames driftway, but the 
work was abandoned owing to disputes about payment 
when unexpected difficulties had occurred. e then 
set up workshops at 72 Fore Street, Limehouse, for 
the construction of iron tanks and buoys and model 
iron ships. He was the first to recognize the impor- 
tance of iron in the construction of large ships, and in 
various ways his ideas have also influenced the con- 
struction of steamboats. In the application of steam 
to agriculture the name of Trevithick occupies one of 
the chief places. A high-pressure steam threshing 
engine was erected by him in 1812 at Trewithen, the 
property of Sir Charles Hawkins, while, in the same 
year, in a letter to the Board of Agriculture, he stated 
his belief that every part of agriculture might be per- 
formed by steam, and that such a use of the steam- 
engine would ‘‘ double the population of the kingdom 
and make our markets the cheapest in the world.’”’ In 
1814 he entered onan agreement for the construction 
of engines for the Peruvian mines, and to superintend 
their working removed to Peru in 1816. Thence he 
went in 1822 to Costa Rica. He returned to England 
in 1827, and in 1828 petitioned parliament for a reward 
for his inventions, but without success. He was 
equally unsuccessful in his endeavors to induce the 
lords commissioners of the Admiralty to afford him 
facilities for demonstrating the value of certain im- 
provements he claimed to have made in steam naviga- 
tion. He died 22d April, 1833. 


See Life of Richard Trevithick, with an Account of his Inventions, 
by Francis Trevithick, C.E., 2 vols., 1872. 


TRIAL, in law, is the examination of a cause 
before a court of justice. It is the stage in the cause 
next after PLEADING (q.v.). Advance in legal devel- 
opment is generally marked by difference in the mode 
of trial. This was especially the case in the history of 
Roman law, and it has been the same in England (see 
Action). Many forms of trial, notably those by 
ORDEAL (q.v.), by wager of battle or of law (see 
WaGer), and by grand assize, have become obsolete, 
and new forms have been created by legislation in 
order to meet altered circumstances of society. Up to 
avery recent date the tendency of the Roman and 
English systems was in opposite directions. In the 
former and in systems founded on it, such as the 
Scotch, trial by the judge became the rule, in the 
latter trial by judge and jury. But the Judicature 
and Summary Jurisdiction Acts have recently made 
considerable innovations upon the old common-law 
right to trial by Jury (q.v.) or per pais, as it was also 
called. The modes of trial in England are very 
numerous, as to a certain extent each Court (q.v.) 
has its own procedure. Certain broad rules of justice 
are observed by all courts, such as that both sides are 
to be heard, or to have an opportunity of being heard 
before decision, and that (unless in very exceptional 
cases) the trial is to be in public. 


For purposes of convenience rather than as a scientific 
division trials may be divided into civil and criminal. An 
ordinary trial in a civil case may be either in a court of 
appellate jurisdiction (in which case it is perhaps more 
properly called a hearing), in the High Court of Justice 
before a judge or referee, or in an inferior court. Where 
the trial is in a court of first instance, it may be either with 
or without a jury. In Chancery and Admiralty proceed- 
ings a jury is not used, and the right toa jury in the 
Queen’s Bench Division has been considerably restricted by 


590 


the Rules of the Supreme Court, 1883, Order xxxvi. Before 
these rules either party had an absolute right to have issues 
of fact in an action in that division tried by jury. Now, 
unless in certain actions, mainly of tort, in which a jury is 
as of right, ajury can only be obtained by application of a 
party to the action, subject to the power of the court to di- 
rect trial without a jury of any issue requiring prolonged 
examination of documents or accounts or scientific or local 
investigation. The question of VENUE (q.v.) in civil actions 


has ceased to be of importance since the Judicature Acts, | 


Most courts are entitled in proper cases to the assistance of 
assessors. Trial with assessors is in frequent use in the 
Admiralty Division. A trial whether by jury or not may 
be by affidavit or on viva voce evidence. The latter is the 
rule where the trial is by jury. Ina county court a jury 
of five is allowed in certain cases on application. In other 
inferior courts of local jurisdiction a jury is sometimes the 
rule, as in the (London) Lord Mayor’s Court, sometimes not, 
as in the Chancellor’s Court at Oxford or Cambridge. In 
criminal cases the trial is by jury, except where a court of 
SUMMARY JURISDICTION (q.v.) is empowered to try offences 
of a comparatively unimportant nature. The right to trial 
by due process of law before condemnation is secured to the 
subject by sec. 29 of Magna Charta. A new trial may be 
ordered in civil actions and in misdemeanors (in the latter 
case only after conviction of the defendant) on various 
grounds, the most usual of which are misdirection by the 
judge, improper admission or rejection of evidence, and 
the finding of a verdict against the weight of evidence. 
In actions in the High Court new trials are less liberally 
granted than was the case before the Judicature Acts, 
Order xxxix. considerably restricting the right. An appli- 
cation for a new trial of an action is no longer made by ex 
parte motion in the first instance, as was the course before 
1883, but upon notice of motion. Besides the ordinary 
modes of trial, there are others of an exceptional nature or 
of rare occurrence. In atrial by arbitration, the tribunal 
is chosen by the parties themselves, and they are not enti- 
tled to object to the trial as conducted by the arbitrator as 
long as it conforms to rules of ordinary justice. Peers are 
tried for treason or felony before the House of Lords, or 
the court of the Lord High Steward if the trial takes place 
during the recess of parliament. A trial at bar—a sur- 
vival of the universal mode of trial before the writ of Nist 
PrRIvs (q.v.) was given by the Statute of Westminster the 
Second—takes place before three or four judges of the 
Queen’s Bench Division, and is in use as of right where 
the crown is interested in the litigation, or at the discretion 
of the court in other cases where questions of unusual 
importance or difficulty are raised. The trial of a petition 
of right (see PETITION, vol. xviii. p. 718) is now assimilated 
to that in civil actions. ‘Trials by record, by certificate, 
and by inspection, though not expressly abolished, appear 
to have become obsolete., IMPEACHMENT (q.v.) is still a 
right of the House of Commons, but has not recently been 
exercised. CouRT-MARTIAL (q.v.) is the mode of trial for 
offences committed by persons in the naval or military 
service of the crown. 

In Scotland and the United States trials are either with 
or without a jury. 
those before a judge of the Court of Session or the High 
Court of Justiciary or in a sheriff court. 
States trials are either in a United States or a State court; 
in the latter case they are regulated by State legislation. 


TRIBONIAN, the famous jurist and minister of 
Justinian, was born in Pamphylia in the latter part of 
the 5th century. Adopting the profession of an adyo- 
cate, he came to Constantinople and practiced in the 
prefectural courts there, reaching such eminence as to 
attract the notice of the ‘emperor Justinian, who 
appointed him in 528 one of the ten commissioners 
directed to prepare the first Codex of imperial consti- 
tutions. In the edict creating this commission (known 
as Heee Quce) Tribonian is named sixth, and is called 

virum magnificum, magisteria dignitate inter agentes 
decoratum”’ (see Hire Quce and Sunnie Reipublice, 
prefixed to the Codex). When the commission of 
sixteen eminent lawyers was created in 530 for the far 
more laborious and difficult duty of compiling a collee- 

tion of extracts from the writings of the great jurists 
of the earlier empire, Tribonian was made president 
and no doubt general director of this board. He had 
already been raised to the office of queestor, which at 
that time was a sort of ministry of law and justice, its 
holder being the assessor of the emperor and his organ 
for judicial purposes, something tite the English lord 


The most usual trials in Scotland are | 


In the United | 
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, chancellor of the later Middle Ages. The instructions 
| given to these sixteen commissioners may be found in 
| the constitution Deo Auctore (Cod., i. 17, 1), and the 
‘method in which the work was dealt with in the con- 
stitution Tanta (Cod., i. 17, 2), great praise being 
awarded to Tribonian, who is therein called? ex-queestor 
and ex-consul, and also as magister officiorum. This 
last constitution was issued in December, 533, when the 
Digest was promulgated as a law-book. During the 
progress of the work, in January 532, there broke out 
in Constantinople a disturbance in the hippodrome, 
which speedily turned to a terrible insurrection, that 
which goes in history by the name of Nika, the watch- 
word of the insurgents. ‘Tribouian was accused of 
having prostituted his office for the purposes of gain, 
and the mob searched for him to put him to death 
| (Procop., Pers., i. 24-26). Justinian, yielding for the 
moment, removed him from office, and appointed a 
certain Basilides in his place. After the suppression 
of the insurrection the work of codification was re- 
sumed. A little earlier than the publication of the 
Digest, or Pandects, there had been published another 
but much smaller law-book, the /nstitutes, prepared 
under Justinian’s orders by Tribonian, wit e0- 
philus and Dorotheus, professors, of law (see Preface 
to Institutes). About the same time the emperor 
placed Tribonian at the head of a fourth commission, 
consisting of himself as chief and four others,—Doro- 
theus, professor at Beyrut, and three practicing advo- 
cates, who were directed to revise and re-edit the first 
Codex of imperial constitutions. The new Codex was 
published in November, 534 (see constitution Cordi 
Nobis prefixed to the Codex). With it Tribonian’s 
work of codification was completed. But he reniained 
Justinian’s chief legal minister. He was re-instated 
as queestor some time after 534 (Procop., Pers., i. 25; 
Anecd., 20), and seems to have held the office as long 
as he lived. He+was evidently the prime mover in 
the various changes effected in the law by the novels 
of Justinian (Novellee Constitutiones), which ne 
much less frequent and less important after death had 
removed the great jurist. The date of his death has 
been variously assigned to 545, 546, and 547. Proco- 
pius says (Anecd., 20) that, although he left a son and 
many grandchildren, Justinian confiscated part of the 
inheritance. 


The above facts, which are all that we know about Tribo- 
nian, rest on the authority of his contemporary Procopius 
and of the various imperial constitutions palin f cited. 
There, are, however, two articles in the icon of Suidas 
under the name “ Tribonianos.” They appear to be differ- 
ent articles, purporting to refer to different persons and 
have been generally so received by the editors of Suidas 
and by modern legal historians. Some authorities, however, 
as for instance Gibbon, have supposed them to refer to the 
same person. The first article is unquestionably meant for 
| the jurist. It is based on Procopius, whose very are to 
some extent copied, and indeed it adds nothing to what the 
latter tells us, except the statement that Tribonian was the 
son of Macedonianus, was dzé dunydpwv rav trapxwy, and 
was a heathen and atheist, wholly averse to the Christian 
faith. The second article says that the Tribonian to whom 


it refers was of Side (in Pamphylia), was also dxd dexnydpwv 
Tay traépxov was a man of learning, and wrote various 
| books, among which are mentioned certain astronomical 
treatises, a dialogue On Happiness, and two addresses to Jus- 


better 


tinian. None of these books relate to law; and | 
opinion seems to be that there were two Tribo 


ently contemporaries, though possibly some of the tes 
of the jurist have heen, by a mistake of the compilers or 
transcribers of the Lexicon of Suidas, extended to the man 


of letters of the same name. ft" oe 
The character which Procopius gives to the jurist. even 

if touched by personal spite, is entitled to some credence, 
because it is contained in the Histories and not in the 
dalous and secret Anecdota. It isas follows: “* 
aman of great natural powers, and had att, 

| culture as any one of his time ; but he was g 
capable of selling justice for gain, and every 
or enacted some law at the instance of ; 
chased this from him according to their s 
He was pleasant in manner and genera 
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able by the abundance of his accomplishments to cast into 
the shade his faults of avarice” (Pers., i. 24, 25). In the 
Anecdota Procopius adds as an illustration of Justinian’s 
vanity the story that he took in good fuith an observation 
made to him by Tribonian while sitting as assessor, that he 
(Tribonian) greatly feared that the emperor might some 
day, on account of his piety, be suddenly carried up into 
heaven. This agrees with the character for flattery which 
the minister seems to have enjoyed. The charge of hea- 
thenism we find in Suidas is probable enough; that is to say, 
Tribonian may well have been a crypto-pagan, like many 
other eminent courtiers and litterateurs of the time (includ- 
ing Procopius himself), a person who, while professing 
Christianity, was at least indifferent to its dogmas and rites, 
cherishing a sentimental recollection of the older and more 
glorious days of the empire. 

In modern times Tribonian has been, as the master work- 
man of Justinian’s codification and legislation, charged 
with three offences,—bad Latinity, a defective arrangement 
of the legal matter in the Code and Digest, and a too free 
handling of the extracts from the older jurists included in 
the latter compilation. 
denied ; but it is hard to see why a lawyer of the 6th cen- 
tury, himself born in a Greek-speaking part of the empire, 
should be expected to write Latin as pureas that of the age 
of Cicero, or even of the age of Gaius and the Antonines. To 
the second charge also a plea of guilty must be entered. 
The Code and Digest are badly arranged according to our 
notions of scientific arrangement. These, however, are 
modern notions. The ancients generally cared but little for 
what we call a philosophic distribution of topics, and Tri- 
bonian seems to have merely followed the order of the 
Perpetual Edict which custom had already established, and 
from which custom would perhaps have refused to permit 
him to depart. He may more fairly be blamed for not 
having arranged the extracts in each title of the Digest 
according to some rational principle; for this would have 
heen easy, and would have spared much trouble to students 
and practitioners ever since. As to the third complaint, 
that the compilers of the Digest altered the extracts they 
collected, cutting out and inserting words and sentences at 
their own pleasure, this was a process absolutely necessary 
- according to the instructions given them, which were to 

os a compilation representing the existing law, and to 

be used for the actual administration of justice in the tri- 
bunals. The so-called Emblemata (insertions) of Tribonian 
were therefore indispensable, though, of course, we cannot 
say whether they were always made in the best way. 
Upon the whole subject of the codification and legislation 
in which Tribonian bore a part, see JUSTINIAN. 
- Tribonian, from the little we know of him, would seem 
to have been a remarkable man, and in the front rank of 
the great ones of his time. There is nothing to show that 
he was a profound and philosophical jurist, like Papinian or 
Ulpian. But he was an energetic clear-headed man, of great 
practical force and skill, cultivated, accomplished, agreeable, 
flexible, possibly unscrupulous, just the sort of person 

‘hom a restless despot like Justinian finds useful. His 
interest in legal learning is proved by the fact that he had 
collected a vast legal library, which the compilers of the 
Digest found valuable (see const. Tunta). 

_ The usual criticisms on Tribonian may be found in the Anti- 
Tribonianus (1567) of Francis Hotman, the aim of which is shown 
by its alternative title, Sive discursus in quo jurisprudentiw Triboni- 
anex sterilitas et um patriarum excellentia exhibetur; and an 
answer tothem in J. P. von Ludewig, Vita Justiniani et Theodore, 
non Triboniani. (J. BR.) 

TRIBUNE (¢ribunus) wasa name assigned to officers 
of several different descriptions in the constitution 

f ancient Rome. The connection of the word with 
ribus, *‘tribe,”’ is obvious. The original tribunes 

re no doubt the commanders of the several contin- 
s of cavalry and infantry which were supplied to 
Roman army by the early gentilician tribes,—the 
mnes, the Tities, and the Luceres. In the histori- 
eal period the infantry in each legion were commanded 
by six tribunes, and the number six is probably to be. 

to the doubling of the three tribes by the incor- 
on of the new elements which received the names 
mnes secundi, Tities secundi, Luceres secundi. 
tribuni celerum or commanders of the cavalry no 

r existed in the later times of the republic, hav- 
ed out with the decay of the genuine Roma 
y." So long as the monarchy lasted these tribunes 

re of the foundation of the republic Brutus is 


having exercised authority, when the king was 
j by virtue of bolding the office of 


s 


The first of these charges cannot be | 
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were doubtless nominated by the commander-in-chief, 
the king; and the nomination passed over on the es- 
| tablishment of the republic to his successors, the con- 
isuls. But, as the army increased, the popular assem- 
bly insisted on having a voice in the appointments, 
and from 862 B.c. six tribunes were annually nomi- 
nated by popular vote, while in 311 the number was 
raised to sixteen, and in 207 to twenty-four, at which 
figure it remained. The tribunes thus elected ranked 
as magistrates of the Roman people, and were desig- 
nated tribunt militum a populo, while those who owed 
their office to the consuls bore the curious title of 
tribuni rufuli. The rights of the assembly passed on 
to the emperors, and ‘‘ the military tribunes of Au- 
gustus’’ were still contrasted with those nominated in 
the camp by the actual commanders. ‘The obscure 
designation tribunus cerarvus, ‘‘ tribune of the treas- 
ury,’’ had also, in all probability, a connection with 
the early organization of the army. The officer thus 
designated was at any rate the paymaster of the troops, 
and the soldier who was defrauded of his pay was 
allowed to exact it from this tribune by a very summary 
process. ‘There was still another and important class 
of tribunes who qwed their existence to the army. In 
the long struggle. between the patrician and plebeian 
sections of the population, the first distinctions in the 
public service to which the plebeians forced their way 
were military, and the contest for admission to the 
consulate was in large part a contest for admission to 
the supreme command of the national forces. In 445 
B.¢., the yearin which mixed marriages of patricians 
and plebeians were for the first time permitted, power 
was given to the senate (then wholly patrician) of de- 
termining from year to year whether consuls or mili- 
tary tribunes with consular authority (tribuni militares 
consulari potestate or imperio) should be appointed. 
But, even when the senate decided in favor of electing 
tribunes, no election was valid without the express 
sanction of the senate superadded to the vote of the 
centuriate assembly. If it happened to be too invidi- 
ous for the senate openly to cancel the election, it was 
possible for the patricians to obtain a decision from 
the sacred authorities to the effect that some religious 
practice had not been duly observed, and that in con- 
sequence the appointment was invalid. According to 
tradition, recourse was had to this device at the first 
election, a plebeian having been successful. Forty- 
five years elapsed after the creation of the office before 
any plebeian was permitted to fill it, and it was held by 
very few down to the time at which it was abolished 
(367 B.c.) and the plebeians were fully admitted to the 
consulate. The number of consular tribunes elected 
on each occasion varied from three to six ; there was | 
no year without a patrician, and to the patrician mem- 
bers were probably confined the most highly esteemed 


duties, those relating to the administration of the law 
and to religion. 

But_by far the most important tribunes who ever 
existed in the Roman community were the tribunes 
of the commons (tribuni plebis). These, as has been 
explained in Rome (vol. xx. p. 755 sqg.), were the most 
characteristic outcome of the long struggle between 
the two orders, the patrician and the plebeian. When 
in 494 B.c. the plebeian legionaries met on the Sacred 
Mount and bound themselves to stand by each other 
to the end, it was determined that the plebeians should 
by themselves annually appoint executive officers to 
stand over against the patrician officers, —two tribunes 
(the very name commemorated the military nature of 
the revolt) to confront the two consuls, and two helpers 
called sediles to balance the two patrician helpers, the 
queestors. The name eedile is obviously connected 
with cdes, ‘‘a temple,” and is an indication of the 
fact that there was a religious core to the insurrection, 
just as there was a religious core to the ) sae op- 
position. The temple of Diana and Ceres on the 
Aventine Hill became for a time to the plebeians what 
the temple of Saturn was to the patricians,—their 
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official centre and their record office. The insurgent 
leaders also pressed religion into their service in an- 
other way. The masses assembled on the Sacred 
Mount bound themselves by a solemn oath to regard 
the persons of their tribunes and eediles as inviolable, 
and to treat as forfeited to Diana and Ceres the lives 
and property of those who offered them insult. That 
this purely plebeian oath was the real ultimate basis 
of the sanctity which attached to the tribunate during 
the whole time of its existence can hardly be believed, 
theugh this view has had powerful support both in 
ancient and in recent times. The revolution must 
have ended in something which was deemed by both 
the contending bodies to be a binding compact, 
although the lapse of time has blotted out its terms. 
The historian Dionysius may have been only technic- 
ally wrong in supposing that peace was concluded be- 
tween the two parties ‘by the fetial priests, with the 
forms adopted Rome in making treaties with a 
foreign state. If this were fact, the ‘‘ sacrosanctity ”’ 
of the tribunes would be adequately explained, because 
all such formal /federuw were *‘sacrosanct.’’ But, not- 
withstanding that the plebeians may safely be assumed 
to have been conscious of having to a large extent 
sprung from another race than the patricians and their 
retainers, it is not likely that the feeling was sufh- 
ciently strong to permit of the compact taking the 
form of a treaty between alien powers. Yet there 
must have been a formal acceptance by the patricians 
of the plebeian conditions; and most probably the 
oath which was first sworn by the insurgents was 
afterwards taken by the whole community, and the 
‘*sacrosanctity’’ of the plebeian officials became a 
part of the constitution. There must also have been 
some constitutional definition of the powers of the 
tribunes. These rested at first on an extension of the 
power of veto which the republic had introduced. 
Just as one consul could annul an act or order of his 
colleague, soa tribune could annul an act or order of 
a consul, or of any officer inferior to him. There was 
no doubt a vague understanding that only acts or 
orders which sinned against the just and established 
practice of the constitution should be annulled, and 
then only in cases affecting definite individuals. The 
tribune was to give his help against illegality in con- 
crete instances. The cases which arose most commonly 
concerned the administration of justice and the levying 
of troops. 

Although the revolution of 494 gave the tribunes a 
foothold in the constitution, it left them with no very 
definite resources against breaches of compact by the 

atricians. The traditional history of the tribunate 
rom 494 to 451 B.c. is obscure, and, so far as details 
are concerned, nearly worthless ; but there is a thread 
running through it which may well be truth. We 
hear of attacks by patricians on the newly won privi- 
leges, even of the assassination of a tribune, and of 
attempts on the part of the plebeians to bring patri- 
cian offenders to justice. The assembled plebeians 
attempt to set up a criminal jurisdiction for their own 
assembly parallel to that practiced by the older centu- 
riate assembly, in which the nobles possess a pre- 
ponderating influence. Nay, more, the plebs attempts 
something like legislation ; it passes resolutions which 
it hopes to force the patrician body to accept as valid. 
As to details, only a few are worth notice. In the 
first_ place, the number of tribunes is raised to ten, how 
we do not know; but apparently some constitutional 
recognition of* the increase is obtained. Then an 
alteration is made in the mode of election. As to the 
original mode, the ancient authorities are hopelessly 
_at variance. Some of them gravely assert that the 
appointment lay with the assembly of the curia—the 
most ancient and certainly the most 
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the method of election is more plausible than the 
others. It was in accordance with the Roman spirit 
of order that the tribunes, in summoning their assem- 
blies, should not ask the plebeians to come en masse 
| as individuals, and vote by heads, but should organize 
‘their supporters in bands. The curta was certainly a 
territorial district, and the tribunes may have origi- 
nally used it as the basis of their organization. If 
tribunes were elected by plebeians massed euriatina, 
such a meeting would easily be mistaken in later times 
for the comitia curiata. At any rate, a change was 
introduced in 471 by the Publilian Law of Volero, 
| which directed that the tribunes should be chosen in 
|an assembly organized on the basis of the Servian or 
local tribe, instead of the curia. This assembly was 
the germ of the comitia tributa. The question by 
what authority the Law of Volero was sanctioned is 
| difficult to answer. Possibly the law was a mere reso- 
lution of the plebeians with which the patricians did 
not interfere, because they did not consider that the 
mode of election was any concern of theirs. In the 
first period of the tribunate the tribunes almost cer- 
tainly agitated to obtain for their supporters a share 
in the benefits of the state domain. And, whatever 
view may be taken of the movement which led to 
the decemvirate, an important element in it was of 
a certainty the agitation carried on by the tribunes 
for the reduction of the law of Rome to a written 
code. Until they obtained this, it was impossible for 
them effectually to protect those who appealed 
against harsh treatment by the consuls in their 
capacity of judges. 


During the decemyvirate the tribunate was in abeyance. 
It was called into life again by the revolution of 449, which 
gave the tribunes a considerably stronger position. Their 
personal privileges and those of the ediles were renewed, 
while sacrosanctity was attached to a body of men called 
judices decemviri, who seem to have been the legal assistants 
of the tribunes. The road was opened up to valid legisla- 
tion by the tribunes through the assembly of the tribes, 
but in this respect they were submitted to the control 
of the senate. The growth of the influence of the tribe 
assembly over legislation belongs rather to the history of 
the CoMITIA (q.v.) than to that of the tribunate. After the 
Hortensian Law of 287 B.c. down to the end of the republic 
nearly all the legislation of Rome was in the hands of the 
tribunes. The details of the history of the tribunate in 
its second period, from 449 to 367 B.c., are hardly less ob- 
scure than those which belong to the earlier time. There 
was, however, on the whole, undoubtedly an advance in 
dignity and importance. Gradually a right was acquired 
of watching and interfering with the proceedings of the 
senate, and even with legislation. Whether the absolute 
right of veto had been achieved before 367 may well be 
doubted. But the original auvilium, or right of protecting 
individuals, was, during this period, undergoing a very re- 
markable expansion. From forbidding a single act of a 
magistrate in relation to a single person, the tribunes ad- 
vanced to forbidding by anticipation all acts of a certain 


class, whoever the persons affected by them might prove to 
be. It therefore became useless for the senate or the comitia 
to pass ordinances if a tribune was ready to forbid the 
magistrates to carry them out. Ultimately the mere an- 
nouncement of such an intention by a tribune was sufficient 
to cause the obnoxious project to drop: that is to say, the 
tribunes acquired a right to stop all business both in the 
deliberative assembly, the senate, and in the legislative 
assemblies, the comitia. The technical name for t i 
of veto is intercessio. To what extent the tribunes durit 

the time from 449 to 367 took part in criminal prosecutions 
is matter of doubt. ‘The XII: Tables had 
offenders could only be punished in person 


ries, but tradition speaks of prosecutions by 


two main objects of the tribunes, however, at the 
which we are speaking were the opening of the 
to plebeians and the regulation of the state d 
interests of the whole community. Both we 
the Licinio-Sextian Laws of 367. : f 
Then a considerable change came_ 
From being an opposition weapon it beeam 
wheel in the regular machine of state. T 
more and more plebeian, and a new 
evolved which comprised both orders | 


{ 
centu- 
the tribes where the penalty sought was Deeuntary. Ths he 
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unes at first belonged to the same notable plebeian families 
which attained to the consulate. The old friction between 
senate and tribunes disappeared. 
tribunate served to fill some gaps in the constitution, and 


It was found that the) 


its power was placed by common consent on a solid constitu- | 


tional basis. From 357 to 134 B.c. (when Tiberius Gracchus 
became tribune) the tribunate was for the most part a mere 
organ of senatorial government. 
the Gracchi was rather in the practice than in the theory of 
the tribunate, it will be convenient at this point to give a 
definite sketch of the conditions and privileges attaching 
to the office. 

Even after the difference between patrician and plebeian 
birth had ceased to be of much practical consequence in other 
directions, the plebeian character was a necessity for the 
tribune. When the patricians P. Sulpicius Rufus and, later, 
P, Clodius (the antagonist of Cicero) desired to enter on a 
demagogic course, they were compelled to divest themselves 
of their patrician quality by a peculiar legal process. Even 
the patricians who became so by mere fiat of the emperors 
were excluded from the tribunate. The other necessary 
qualifications were for the most part such as attached to the 
other Roman magistracies,—complete citizenship, absence 
of certain conditions regarded as disgraceful, fulfilment of 
military duties. The minimum age required for the office 

_ was, as in the case of the questorship, twenty-seven. The 
tribunate stood outside the round of magistracies the con- 
ditions of which were regulated by the Villian Law of 180 
B.c. Theelection took place in a purely plebeian assembly, 
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their help was sought. Naturally this ordinary humdrum 
work of the tribunes has left little mark on the pages of the 
historians, but we hear of it not unfrequently in Cicero’s 
speeches and in other writings which deal with legal mat- 
ters. According to the general principle of the constitution, 
magistrates could forbid the acts of magistrates equal to or 
inferior tothemselves. For this purpose the tribunes were 
deemed superior to all other officers. Ifa tribune exercised 
his veto no other tribune could annul it, for the veto could 
not be itself vetoed, but it was possible for another tribune 
to protect a definite individual from the consequences of 
disobedience. The number of the tribunes (ten) made it 
always possible that one might balk the action of another, 
except at times when popular feeling was strongly roused. 
In any case it was of little use for a tribune to move in any 
important matter unless he had secured the co-operation or 
at least the neutrality of all his colleagues. The veto was 
not, however, absolute in all directions. In some it was 
limited by statute; thus the law passed by Gaius Gracchus 
about the consular provinces did not permit a tribune to 
veto the annual decree of the senate concerning them. 
When there was a dictator at the head of the state, the veto 
was of noavail against him. One of the important political 
functions of the tribunes was to conduct prosecutions of 
state offenders, particularly ex-magistrates. These prose- 
cutions began with a sentence pronounced by the tribune 
upon the culprit, whereupon, exercising the right given him 
by the XII. Tables, the culprit appealed. If the tribune 


| sought to inflict punishment on the culprit’s person, the 
ranged by tribes, under the presidency of a tribune selected | 


appeal was to the assembly of the centuries; if he wished 


by lot. The tribune was bound by law to see a complete set | for a large fine, the appeal was to the assembly of the 
of ten tribunes appointed. Technically, the tribunes were | 


special robe of office, no lictors, but only messengers (via- 
tores), no official chair, like the curule seat, but only benches 
(subsellia). Their right to summon the plebs together, 
whether for the purpose of listening to aspeech (in which 
case the meeting was a contio) or for passing ordinances (com- 
itia tributa), was rendered absolute by the “laws under 
sacred sanction ”’ (leges sacratz), which had been incorporated 
with the constitution on the abolition of the decemvirate. 


. 
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as the tribunes had abundant means of securing what they 
wanted by pressure applied to the ordinary presidents,— 
the consuls or the urban pretor. When an interregnum 
came about and there were no “ magistrates of the Roman 
people,” the plebeian tribunes became the proper presidents 
of the senate and conductors of ordinary state business. At 
the end of the republic there were interregna of several 
months’ duration, when the tribunes held a position of more 
than usual importance. A tenure of the tribunate did 
not, until a comparatively late period (probably about the 
time of the Second Punic War), confer a claim to a perma- 
nent seat in the senate. The candidates for the office were 
mainly young men of good family who were at the begin- 
ning of their political career, but the office was often filled 
by older men of ambition who were struggling upwards 
with few advantages. The plebeian ediles very soon after 
367 became dissociated from the tribunes and associated 
with the curule diles, so thatin the political hierarchy they 
really ranked higher than those who were originally their 
superior officers. 
P e real kernel of the tribune’s power consisted in his 
intercessio or right of annulling ordinances, whether framed 
_ by the senate or proposed by a magistrate to the comitia, or 
_ issued by a magistrate in pursuance of his office. From 367 
B.C. down to the time of the Gracchi the power of veto in 
public matters was on the whole used in the interest of the 
aristocratic governing families to check opposition arising 
in their own ranks. A recalcitrant consul was most readily 
brought to obedience by an exercise of tribunician power. 
But, although modern readers of the ancient historians are 
apt to carry away the idea that the tribunate was an in- 
tensely political office, it is safe to say that the occasions on 
which tribunes found it possible to play a prominent part 
in politics were extremely few, even in the late republic. 
1 the other hand, the tribunes found a field for constant 
jivity in watching the administration of justice and in 
dering assistance to those who had received harsh treat- 
from the magistrates. The tribunes were in fact 
arily 1 functionaries, and constituted in a way the 
ou appeal in republican Rome. It was to this end 
sy were forbidden to pass a whole night away from 
Cora te during the Latin festival on the Alban 
¥ Ectianenbernighs ll as by day. They held 
iants by night as well as by day. ey he 
_by day in the en close by the Porcian basilica, and 
y made elaborate legal inquiries into cases where 
Vou. XXIII.—1196 


reckoned, not as magistrates of the Roman people, but as | 
magistrates of the Roman plebs; they therefore had no | 


| ducing revolutionary changes. 
The right to summon the senate and to lay business before | 
it was acquired soon after 367, but was seldom exercised, | 


tribes. As the tribune had no right to summon the centu- 
ries, he had to obtain the necessary meetings through the 
urban pretor. In the other event he himself called together 
the tribute assembly and proposed a bill for fining the cul- 
prit. But the forms of trial gone through were very simi- 
lar in both eases. : 

It is commonly stated that a great change passed over 
the tribunate at the time of the Gracchi, and that from 
their day to the end of the republic it was used as an in- 
strument for setting on foot political agitation and for in- 
This view is an inversion 
of the facts. The tribunate did not create the agitation 
and the revolutions, but these found vent through the 
tribunate, which gave to the democratic leaders the hope 
that acknowledged evils might be cured by constitutional 
means, and in the desperate struggle to realize it the best 
democratic tribunes strained the theoretic powers of their 
office to their ruin. For the bad tribunes did not hesitate 
to use for bad ends the powers which had been strained 
in the attempt tosecure what was good. But herein the 
tribunate only fared like all other parts of the republican 
constitution in its last period. The consuls and the senate 
were at least as guilty as the tribunes. After a severe 
restriction of its powers by Sulla and a restoration by 
Pompey, which gave a twenty years’ respite, the tribunate 
was merged into the imperial constitution, of which indeed 
it became the chief corner-stone. The emperors did not be- 
come tribunes, but took up into their privileges the essence 
of the office, the “ tribunician authority.” This distinction 
between the essential principle of the office and the actual 
tenure of the office was a creation of the late republic. 
Pompey, for example, when he went to the East, was not 
made proconsul of all the Eastern provinces, but he exer- 
cised in them a “ proconsular authority ” which was su- 
perior to that of the actual proconsuls,—an authority which 
was the prototype of the imperial authority on its military 
side. Similarly the emperor, as civil governor, without 
being tribune, exercised powers of like quality with the 
powers of the tribune, though of superior force. By virtue 
of his tribunician authority he acquired a veto on legisla- 
tion, he became the supreme court of appeal for the empire, 
and to his person was attached the ancient sacrosanctity. 
Augustus showed the highest statesmanship in founding 
his power upon a metamorphosed tribunate, rather than 
upon a metamorphosed dictatorship, upon traditions which 
were democratic rather than upon traditions which were 
patrician and optimate. The tribunes continued to exist 
till alate period, with gradually vanishing dignity and 
rights ; but it is not necessary here to trace their decay in 
detail. 

The name “tribune” was once again illuminated by a 
passing glory when assumed by Cola di Rienzi. The move- 
ment which he headed was in many respects extremely like 
the early movements of the plebeians against the patricians, 
and his scheme for uniting Italy in one free republic was 


ted to keep their doors | strangely parallel with the greatest dream of the Gracchi. 
| See Roms, vol. xx. p. 817 sq. 


The history of the tribunate is interwoven with that of Rome, 
and must, to a large extent, be sought for in the same sources. 
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The principles attaching to the office are profoundly analyzed 
4 Mommsen in his Staatsrecht, and are clearly set forth by E. 
Herzog in his Geschichte u. System der rimischen Staatsverfassung 
(Leipsic, 1884). (J. S. R.) 


TRICHINA, TRICHINOSIS. See NemarorpEa, 
and PARASITISM, vol. xviii. p. 275. 


TRICHINOPOLL, a district of British India, in | 
the Madras presidency, lying between 10° 37’ and 11° | 


30’ N. lat. and 78° 12’ and 79° 30’ E. long. Its area 
is 3561 square miles. It is bounded on the north and 
northwest by Salem, on the north and northeast by 
South Arcot, on the east and southeast by Tanjore, on 
the south by Pudukottai state and Madura, and on 
the west by Coimbatore. The surface is generally flat, 
though diversified by masses of crystalline rock, of 
which the Trichinopoli rock in the fort is a well-known 
example. The district is well wooded, though nothing 
worthy of the name of forest is to be found in it. The 
only mountains are the Pachaimalais, which rise to 
2500 feet and extend into Salem district. The KABERI 
(g.v.) and its branch the Colerun are the only rivers of 
any importance. Trichinopoli has numerous roads, 
and the South Indian Railway traverses it from east to 
west. The climate is very hot, and not liable to great 
variations; the annual average rainfall is about 38 
inches. 

In 1881 the population of the district was 1,215,033 (males 
586,434, females 628,599), of whom Hindus numbered 1,119,- 
434, Modammedans 34,104, and Christians 58,809. The only 
town with a population exceeding 10,000 is Trichinopoli, 
the capital, with 84,449 inhabitants. This city is chiefly 
noticeable for its strong fort, perched on a granite peak, 500 
feet high, and the group of temples and temple buildings 
situated on and around it. The town next in importance is 
SRIRANGAM (q.v.). The chief crops of the district are rice, 
cotton, tobacco, indigo, sugar-cane, cocoa-nut, plantain, 
areca-nut, and chillies; and the most important local in- 
dustries are weaving and the manufacture of cigars. The 
principal exports are grain of all kinds, especially rice; the 
imports, tobacco and salt. In 1885-86 the gross revenue of 
the district was £225,896 [$1,097,854.56], the land-tax yield- 
ing £185,889 [$903,420.54]. Trichinopoli district, along with 
the rest of the Carnatic, of which it formed part, passed to 
the British by treaty in 1801. 


TRIC TRAC. See BackGaAmmon, vol. iii. p. 173. 

TRICYCLE. Though velocipedes were made and 
used more than one hundred years ago, none were 
practically successful until the brothers Starley con- 
structed in 1876 the Coventry tricycle. One of the 
earliest descriptions of a cycle oceurs in the Journal 
de Paris of 17th July, 1779. Somewhat later M. 
Richard invented a machine driven by mechanism al- 
most identical with that of the modern omnicycle, but 
without the expanding segments. Early in the 19th 
century the cranked axle worked by treadles and levers 
came into fashion ; then the heavy four-wheelers were 
preferred. All these machines, however, labored 
under three fatal defects: it was almost impossible to 
drive them up-hill, to check them in going down-hill, 
and to prevent their overturning in rounding a corner. 

It was the success of the early bicycle (see BrcycLE) 
which suggested the belief that a serviceable tricycle 
could be made. One of these bicycles was specially 
constructed for ladies, the hind wheel being placed well 
on one side ; but though it could be ridden, it was not 
a commercial success. The brothers Starley, by put- 
ting a second small wheel in front of the large drivin 
wheel and on the same side as the small hind wheel, 
gave stability to the machine ; it was steered by turn- 
ing the small wheels Oupasits ways, ‘and driven by the 
large wheel by means of cranks and connecting rods. 
The same machine with chain driving—the Coventry 
rotary—is still very largely used. n 1877 James 
Starley, it is believed without any knowledge of the 
gear used by Fowler for traction engines, re-invented 
the same differential gear for tricycles. By this the 
same force is, under all circumstances, applied to each 
of two equal driving wheels, and the evil effects of 
driving a single wheel are done away with. This gear 
was used in the original Salvo tricycle, which is the 
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type of the surest machine at the present day. In the 

| early days of the modern tricycle, other designs were 
iearried out, which have now become practically ob- 
solete. In one form the hind wheel of a bicycle was 
replaced by a pair of equal wheels, one on each side, 
but the instability of such a construction was fatal. In 
another, the Challenge, the two wheels were placed in 
front of the large driver and turned together to steer 
the machine; stability was obtained by putting the 
rider in front of the large wheel and lower down, the 
power being communicated by cranks and connecting 
rods. But the weight of this machine and the small 
proportion of the load on the driving wheel were seri- 
ous defects. 

Single-driving rear-steerers were at this time very 
common, and, though highly objectionable, are still to 
be seen. Rear-stecrers were improved by making both 
front wheels drivers and allowing for the overrunning 
of one or the other by clutch, as in the Cheylesmore, 
or by ratchet driving; but steering by the hind wheel 
is essentially wrong, and these machines are avoided 
by experienced riders. Rear-steerers have, however, 
lately been made with a through axle and differential 
gear (Rover), the rider being placed further back so as 
to increase the load on the steering wheel; but the evil 
of rear-steering is only reduced, not removed. ‘The 
clutch is also employed on some front-steerers; and, 
though in certain respects it hasan advantage over the 
differential gear, for general use it is not so suitable. 
The differential gear is an essential feature of the mod- 
ern tricycle. 

In 1878 Messrs Doubleday and Humber patented the 
Humber machine, which is both driven and steered by 
the two front wheels, the rider being seated on a trail- 
ing backbone and hind wheel as in the bieyele. This 
machine requires skill to manage; the steering is at 
first difficult to control and a spill over the handles is 

uite possible; under a skilful rider, however, the 

umber is generally recognized as one of the fastest 
machines. It is steered by a cross handle, like the 
bicycle, and this method of steering, in spite of the 
fact that it boxes the rider into the machine, is be- 
coming very general in front steerers in place of the 
rack and pinion steering hitherto in use. The Crip- 
per is a very popular example. The brake is an im- 
portant feature in roadster tricycles. It is always 
made to act on the box of the differential gear where 
that is used ; but in clutch or single-driven machines 
one or two independent band-brakes or spoon-brakes 
are used. 

In early days the steering wheel was made small to 
save weight; the drivers were often 50 inches or more 
in diameter ; and the machine was as short as possible. 
Owing to the discomfort attending a small wheel and 
a short base the tendency at present is to increase the 
size of the steering wheel and the length of the base, 
and to diminish the diameter of the drivers,—two 
notable examples being the Quadrant and the Créscent. 
It is usual, especially when small driving wheels are 
used, to gear the machine up, just as in the old days | 
they were commonly geared down ; that is, the chain 
wheel on the crank axle has more or fewer teeth than 
that on the wheel axle, and thus the wheels turn faster 
or slower than the cranks, or are equivalent to larger 
‘or smaller wheels. Two-speed gears are becomin 
Ee among which may be especially iemivned 
} 
| 


the Cryptodynamic. By means of these it is possible 
to change the gear of the machine so as to havea high 
gear under favorable conditions and a low gear when 
mud, wind, or an ascent make travelling difficult. 
ma- 
are 


Although chain gearing is used in nearly ev 
chine made, connecting rods, wheels, or 
fitted instead to some machines. Then t 
mechanism has been avoided by making the y 
also the treadle axle; but great instabibiga 
Machines in which the arms instead of | 


the power are made, and are of immense 
who have lost the use of their legs. 


‘te 
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Owing to the inconvenience caused by doorways being | ing, mainly of the 14th century, and incorporating frag- 


often too narrow to allow a tricycle to pass through, many | ments of a Rom 


machines are made to fold up into a narrower space 
or to shut up like a telescope. 

It is important that the rider should be so placed 
that he can, without leaning forward, put most of 
his weight on the treadles, and this is more than 
ever needed as the steepness of an ascent increases, 
because the slope of the machine has a contrary 
effect. Sliding seats were arranged for this purpose ; 
but Mr. Warner Jones has made use of a swinging 
frame which the rider can lock in any position he 
pleases. It is the same swinging frame which gives 
such comfort to the rider of the Otto bicycle, placing 
him at all times in the position most suitable for 
the occasion. 

Carrier tricycles, in which due provision is made 
for the proper distribution of the load, are largely 
used by the post-office and by tradesmen in their 
business. The “ Coventry chair” is a kind of bath 
chair driven as a tricycle by a rider behind. When 
invalids have overcome a certain prejudice as to the 
danger of this kind of vehicle, it will no doubt be 
more generally used. 

In machines for two riders the riders sit side by 
side (sociables) or one is placed before the other (tan- 
dems). Sociable machines are both front-steering 
and rear-steering. Rear-steerers with each rider 

| driving the wheel on his side only are nearly as 
objectionable as the single-driving rear-steerer. 
Front-steering sociables with differential gear are 
safe and comfortable; but all sociables are slow 
machines. For nearly every make of single tricycle 
_ there is a corresponding tandem. The Coventry 
_ rotary in the tandem form suffers more from the 
_ single-side driving than in the single form, the rear- 
steering machines not so much, owing to the greater 
weight which the steering wheel has to bear. The 
_ Humber is less sensitive in the steering, owing to the 
ter moment of inertia of the frame and the front 
rider. The front-steerer cannot be made safer, but 
an excellent tandem is formed by placing the rear- 
rider on a trailing tail as in the Humber. Tandems have 


eycles in the matter of speed; they are, however, not quite 
so safe, and their appearance alone prevents many from 
riding them. Many sociables and tandems are convertible 
into single machines with but little trouble. 


The following tables of quickest times which have been accom- 
q wae up to the end of 1886 (certified by the National Cyclists’ 

nion) will show the comparative value of the bicycle and tri- 
cycle as racing machines. 


On a@ prepared racing path. 


Time, tricycle. 


Time, bicycle. 


2 min. 46.8 sec. 2 min. 32.4 sec. 
14 “ 27.6 “ 14 “ “ 
59 10:6 “ 59 6.6 
6 hrs. 43 min. 32.5 sec.| 5 hrs. 50 min. 5.4 sec. 


“ “ “ 


460 yds., tricycle, 


Greatest distance in one hour { eo miles 500°“ bicycle. 


On a public road. 
- Land’s End to John o’ Groats ! { : days .- hrs., tricycle. 


(about 870 miles) i 45 min., bicycle. 
_ Greatest distance in 24 hours { are miles, tricycle. 
; (Cc. V. B.) 


_ TRIESTE (Germ. Triest, Slav. Trst, Lat. Tergeste), 
the principal seaport of the Austrian-Hungarian em- 

re, is picturesquely situated at the northeast angle 
of the Adriatic Sea, in the Gulf of Trieste and at the 
foot of the barren Karst Hills. The old town, nest- 
ing round the hill on which the castle stands, consists 
' narrow, steep, and irregular streets. It is con- 


new town, which lies on the flat expanse 
the crescent-shaped bay, partly on ground 
been reclaimed from the sea. The prevailing 
e town is Italian rather than German. The 
nilt in 1680, is believed to occupy the site of 
an capitol (see below). Near it is the cathe- 
3. Giusto, an unimposing but interesting build- 


ras 


_ 1 These two by the same rider, 


an advantage over sociables and perhaps over single tri- | 


| by the broad and handsome Corso with the | 


an temple and early Christian churches. 
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Plan of Trieste. 


Don Carlos of Spain (d. 1855) is interred in the south 
aisle, and Fouché, Napoleon’s minister of police, in 
front of the church, while the churchyard contains the 
grave and monument of Winckelmann, the archzeolo- 

ist, who was murdered at Trieste in 1768. The Arco 
di Riccardo, also in the old town, derives its name 
from a popular delusion that it was connected with 
Richard Cceur-de-Lion, but is probably an arch of a 
Roman aqueduct. A. collection of Roman antiqui- 
ties found in or near the town has been formed near 
the castle. The most prominent building in the new 
town is the Tergesteo, a huge edifice containing the 
exchange and numerous shops and offices. The new 
municipal buildings, with the handsome hall of the 
provincial diet, the Palazzo Revoltella, the offices of 
the Austrian Lloyd’s, and the handsome old exchange 
are also noteworthy. The church of S. Maria Maggiore 
is a characteristic specimen of Jesuit architecture, and 
the new Greek Church is one of the handsomest By- 
zantine structures in the empire. The city hospital 
has accommodation for 2000 patients. The huge Poli- 
teama is the largest theatre. In front of the Palazzo 
Revoltella is amonument to the emperor Maximilian of 
Mexico, who had been an admiral in the Austrian 
service. His sumptuous chateau of Miramar is one 
of the lions of the neighborhood. The capacious har- 
bor, consisting of two parts, the old and the new, is 

rotected by extensive moles and breakwaters, and has 
a greatly improved within the last ten or fifteen 
From the harbor the Canal Grande extends 


years. t 
into the town, allowing args vessels to unload at the 
warehouses. At the end of the Molo Sta Teresa is a 


lighthouse upwards of 100 feet high. The population 
of the town (6424 in 1758) and district of Trieste in 
1880 was 144,844, of whom 74,544 belonged to the 
town proper and 133,019 to the town and suburbs. 
The town population is very heterogeneous, but the 
Italian element far exceeds all the rest. There are 
about 5000 Germans and also numerous Greeks, Eng- 
lish, and French. The population includes 26,000 
Slavs, most of whom live in the country districts and 
are engaged in agriculture, 
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Trieste has been a free imperial port since 1719. It may 
be said to nearly monopolize the trade of the Adriatic, and 
has long eclipsed its ancient rival Venice. The annual 
value of its exportsand imports is about 30 millions sterling 
[$145,800,000]. Among the chief imports are coffee, wine, 
fruit, grain, tobacco, petroleum, cotton, coals, and manu- 


factured goods of various kinds; the exports include spirits, | } 
| till the reign of Vespasian. 
In 1885 the port | 


liqueurs, sugar, meal, timber, glass, and machinery. Large 
quantities of fish are sent to Vienna. 
‘was entered by 6971 vessels with an aggregate burden of 
1,267,946 tons. The trading fleet of Trieste numbers about 
500 ships of 100,000 tons burden. The chief shipping com- 
pany is the Austrian Lloyd’s, founded in 1836, the steamers 
of which ply to the Mediterranean ports, Alexandria, Con- 
stantinople, the Black Sea, etc. The extensive wharves 
and dockyards of the company lie to the south of the town. 
The chief branches of industry practiced at Trieste are 
shipbuilding, soap-boiling, machine-making (especially 
marine engines), tanning, brewing, rope-making, and the 
manutacture of liqueurs (rosoglio). Trieste is the seat of 
government for the so-called Kiistenland or Coast district, 
and is the seat of naval and military commanders and other 
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officials. The town council, presided over by the podesta, 
is also the diet of the crownland of Trieste (35 square 
miles). Trieste is the seat of the bishop of Capo d’Istria. 
History.—At the time of the foundation ‘of Aquileia by 
the Romans, the district which now includes Trieste was 
occupied by Celtic and Illyrian tribes; and the Roman 
colony of Tergeste does not seem to have been established 
After the break-up of the 
Roman dominion Trieste shared the general fortunes of 
Istria and passed through various hands. From the em- 
peror Lothaire it received an independent existence under 
its count-bishops, and it maintained this position down to 
its capture by Venice in 1203. For the next 180 years its 
history consists chiefly of a series of conflicts with this 
city, which were finally put an end to by Trieste placing 


itself in 1382 under the protection of Leopold III. of 


Austria. The overlordship thus established insensibly 
developed into actual possession; and except in the Napo- 
leonic period (1797-1805 and 1809-1813) Trieste has since 
remained an integral part of the Austrian dominions. 


TRIGGER-FISH. See Frue-Fisa. 
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4 Vas ee OMETRY is primarily the science which 

is concerned with the measurement of plane and 
spherical triangles, that is, with the determination of 
three of the parts of such triangles when the numeri- 
cal values of the other three parts are given. Since 
any plane triangle can be divided into right-angled 
triangles, the solution of all plane triangles can be 
reduced to that of right-angled triangles ; moreover, 
according to the theory of similar triangles, the ratios 
between pairs of sides of a right-angled triangle de- 
pend only upon the magnitude of the acute angles of 
the triangle, and may therefore be regarded as func- 
tions of either of these angles. The primary object 
of trigonometry, therefore, requires a classification 
and numerical tabulation of these functions of an an- 
gular magnitude ; the science is, however, now under- 
stood to include the complete investigation not only 
of such of the properties of these functions as are 
necessary for the theoretical and practical solution of 
triangles but also of all their analytical properties. It 
appears that the solution of spherical triangles is 
effected by means of the same functions as are re- 
quired in the case of plane triangles. The trigono- 
metrical functions are employed in many branches of 
mathematical and physical science not directly con- 
cerned with the measurement of angles, and hence 
arises the importance of analytical trigonometry. The 
solution of triangles of which the sides are geodesic 
lines on a spheroidal surface requires the introduction 
of other functions than those required for the solution 
of triangles on a plane or spherical surface, and there- 
fore gives rise to a new branch of science, which is 
from analogy frequently called spheroidal trigonom- 
etry. Every new class of surfaces which may be 
considered would have in this extended sense a trigo- 
nometry of its own, which would consist in an inves- 
tigation of the nature and properties of the functions 
necessary for the measurement of the sides and angles 
of triangles bounded by geodesics drawn on such sur- 
faces. 

Hisrory. 


_An account of Greek trigonometry is 
given under Protemy (q.v.). 

The Indians, who were much more apt calculators 
sites than the Greeks, availed themselves of the 

ie Greek geometry which came from Alexan- 
dria, and made it the basis of trigonometrical caleula- 
tions. The aap! ee improvement which they intro- 
duced consists in the formation of tables of half-chords 
or sines instead of chords. Like the Greeks, they 
divided the circumference of the circle into 360 de- 
- grees or 21,600 minutes, and they found the length 


Greek. 


in minutes of the are which can be straightened out 
into the radius to be 3438’. The value of the ratio 
of the circumference of the circle to the diameter used 
to make this determination is 62832: 20000, or = 
3.1416, which value was given by the astronomer 
Aryabhata (476-550 ; see SANSKRIT, vol. xxi. p. 309) 
in a work called Aryabhatiya, written in verse, which 
was republished? in Sanskrit by Dr. Kern at Leyden, 
in 1874. The relations between the sines and cosines 
of the same and of complementary ares were known, 
and the formula sin a= ./1719(3438—cos a) was 
applied to the determination of the sine of a half 
angle when the sine and cosine of the whole angle 
were known. In the Sé@rya-Siddhdnta, an astro- 
nomical treatise which has been translated by Ebe- 
nezer Burgess in vol. vi. of the Jowrnal of the 
American Oriental Society (New Haven, 1860), the 
sines of angles at an interval of 3° 45’ up to 90° are 
given; these were probably obtained from the sines 
of 60° and 45° by continual application of the dimidi- 
ary formula given above and by the use of the com- 
plementary angle. The values sin 15° = 890’, sin 7° 
30’= 449’, sin 3° 45’= 225’, were thus obtained. Now 
the angle 3° 45’ is itself 225’; thus the are and the 
sine of ysth of the circumference were found to be 
the same, and consequently special importance was 
attached to this are, which was called the right sine. 
From the tables of sines of angles at sibeaiela of 3° 
45’ the law expressed by the equation 


sin (n + 1.225’) — sin (n. 225’) =sin (n . 225’) — 


_ .. (2257 

sin (n—1. 225’) —sin 5 

was discovered empirically, and used for the ee 
of recalculation. Bhiskara (7. 1150) used the method, 
to which we have now returned, of expressing sines 
and cosines as fractions of the radius ; he obtained 
the more correct values sin 3° 45’=100/1529, cos 3° 
45’= 466/467, and showed how to form a table, ac- 
cording to degrees, from the values sin 1° = 10/573, 
cos 1° == 6568/6569, which are much more accurate 
than Ptolemy’s values. The Indians did not appl; 
their trigonometrical knowledge to the solution 
triangles ; for astronomical purposes they solved 


right-angled plane and spherical Gils les by geometry. 
The Arabs were acquainted with Piolsbaw Ata: 


e 
est, and they probably learned from the In- 
stronomer of Batues, Abd *A Asis saan 
astronomer of Batnze, 7 a m J 
Jabir al-Battani (Bategnius),? who died i 929/930 


1 See also vol. ii. of the Asiatic Researei 
2 (See ALBATEGNI, vol. i. p. 397.—AM. 


Arabian. 


HISTORY. | 


A.D., and whose TJables were translated in the 12th 
century by Plato of Tivoli into Latin under the title 
De scientia stellarum, employed the sine regularly, 
and was fully conscious of the advantage of the sine 
over the chord ; indeed, he remarks that the continual 
doubling is saved by the use of the former. He was 
the first to calculate sin ¢ from the equation sin ¢/cos 
@=k, and he also made a table of the lengths of 
shadows of a vertical object of height 12 for altitudes 
°, 2°, .. . of the sun; this is a sort of cotangent 
table. He was acquainted, not only with the triangle 
formule in the Almagest,, but also with the formula 
cos a=cos b cos c+sin b sin c cos A for a spherical 
triangle ABC. Abii ’l-Wafi of Baghdad (b. 940) was 
the first to introduce the tangent as an independent 
function : his ‘‘ umbra”’ is the half of the tangent of 
the double are, and the secant he defines as the ‘‘ diam- 
eter umbre.’’ He employed the umbra to find the 
angle from a table and not merely as an abbreviation 
for sin/cos ; this improvement was, however, after- 
wards forgotten, and the tangent was re-invented in 
the 15th century. Ibn Yiinos of Cairo, who died in 
1008, showed even more skill than Al-BattAn{ in the 
solution of problems in spherical trigonometry and 
gave improved approximate formule for the calcula- 
tion of sines. Among the West Arabs, Abii Moham- 
med Jabir b. Aflah, known as Geber b. Aflah, who 
lived at Seville in the 11th century, wrote an astron- 
omy in nine books, which was translated into Latin 
in the 12th century by Gerard of Cremona and was 
published in 1534. The first book contains a trigo- 
nometry which is a considerable improvement on that 
: in the Almagest. He gave proofs of the formulee for 
right-angled spherical triangles, depending on a rule 
of four quantities, instead of Ptolemy’s rule of six 
_ quantities. The formule cos B=cos b sin A, cos 
_ e=cot A cot B, in a triangle of which ( is a right 
angle had escaped the notice of Ptolemy and were 
iven for the first time by Geber. Strangely enough, 
| e made no progress in plane trigonometry. Arrachel, 
_ aSpanish Arab who lived in the 12th century, wrote 
a work of which we have an analysis by Purbach, in 
| which, like the Indians, he made the sine and the are 
_ for the value 3° 45” coincide. 
; Purbach (1423-1461), professor of mathematics at 
mod Vienna, wrote a work entitled 7racta- 
ern. tus super propositiones Ptolemeei de sinubus 
et chordis (Nuremberg, 1541). This treatise con- 
sists of a development of Arrachel’s method of inter- 
polation for the calculation of tables of sines, and was 
published by Regiomontanus at the end of one of his 
works. Johannes Miiller (1436-1476), known as 
REGIOMONTANUS (q.v.), was a pupil of Purbach and 
taught astronomy at Padua ; he wrote an exposition of 
the Almagest es a more important work De triangulis 
is et sphericis cum tabulis sinuum, which was pub- 
ished in 1533, a later edition appearing in 1561. He 
re-invented the tangent and calculated a table of 
tangents for each degree, but did not make any practi- 
eal applications of this table, and did not use formule 
involving the tangent. His work was the first complete 
European treatise on trigonometry, and contains a 
number of interesting problems; but his methods 
were in some respects behind those of the Arabs. 
pernicus (1473-1543) gave the first simple demon- 
tion of the fundamental formula of spherical 
igonometry ; the Trigonometria Copernici was 
published by Rheticus in 1542. George Joachim 
1514-1576), known as Ruericus (q.v.), wrote Opus 
ulatinum de triangulis (see TABLES, p. 9 above), 
ich contains tables of sines, tangents, and secants 
of ares at intervals of 10’’ from 0° to 90°. His method 
of calculation depends upon the formule which gives 
in na and cos na in terms of the sines and cosines of 
n—1)aand (n—2)a; thus these formule may be 
regarded as due to him. Rheticus found the formule 
sines of the half and third ofan angle in terms 
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}an important work by Pitiscus (1561-1613), entitled 
| Trigonometrice seu de dimensione triangulorum ; this 
contained several important theorems on the trigono- 
metrical functions of two angles, some of which had 
been given before by Finck, Landsberg, and Adriaan 
van Roomen. Francois Viéte or Viera (g.v.) (1540- 
1603) employed the equation (2 cos $9)*— 3(2 cos 4¢) 
=2 cos ¢ tosolve the cubic «*— 3a’x = a%(a> 4b) ;' 
he obtained, however, only one root of the cubic. In, 
1593 Van Roomen proposed, as a problem for all 
mathematicians, to solve the equation 


45y — 3795y? + 95634y5 — .. . +. 945y41 — 45y8 1 y= C, 


Viéte gave y= 2 sin 7y¢, where O = 2 sin ¢, asasgolu- 
tion, and also twenty-two of the other solutions, but 
he failed to obtain the negative roots. In his work 
Ad angulares sectiones Vidte gave formule for 
the chords of multiples of a given are in terms of the 
chord of the simple are. 

A new stage in the development of the science was 
commenced after Napier’s invention of logarithms in 
1614. Napier also simplified the solution of spherical 
triangles by his well-known analogies and by his rules 
for the solution of right-angled triangles. The first 
tables of logarithmic sines and tangents were con- 
structed by Edmund Gunter (1581-1626), professor of 
astronomy at Gresham College, London ; he was also 
the first to employ the expressions cosine, cotangent, 
and cosecant for the sine, tangent, and secant of the 


complement of an are. A treatise by Albert Girard 
(1590-1634), published at The Hague in 1626, contains 
the theorems which give areas of spherical triangles 
and polygons, and applications of the properties of 
the supplementary triangles to the reduction of the 
number of different cases in the solution of spherical 
triangles. He used the notation sin, tan, sec for the 
sine, tangent, and secant of an are. In the second 
half of the 17th century the theory of infinite series 
was developed by Wallis, Gregory, Mercator, and 
afterwards by Newton and Leibnitz. In the Analysis 
per cequationes numero terminorum infinitas, which 
was written before 1669, Newton gave the series for 
the are in powers of its sine; from this he obtained 
the series for the sine and cosine in powers of the are ; 
but these series were given in such a form that the law 
of the formation of the coefficients was hidden. James 
Gregory discovered in 1670 the series for the are in 
powers of the tangent and for the tangent and secant 
in powers of the are. The first of these series was 


2 of the whole angle. In 1599 there appeared | thereby giving to equations connecting these 


also discovered independently by Leibnitz in 1673, and 
published without proof in the Acta eruditorum for 
1682. The series for the sine in powers of the are he 
published in 1693 ; this he obtained by differentiation 
of a series with undetermined coefficients. 

In the 18th century the science began to take a more 
analytical form ; evidence of this is given in the works 
of Kresa in 1720 and Mayer in 1727. Oppel’s Analysis 
triangulorum (1746) was the first complete work on 
analytical trigonometry. None of these mathemati- 
cians used the notation sin, cos, tan, which is the more 
surprising in the ease of Oppel, since Euler had in 
1744 employed it in the memoir in the Acta erudi- 
torum. John Bernoulli was the first to obtain real 


results by the use of the symbol “—1,; he published 
in 1712 the general formula for tan v¢ in terms of tan 
¢, which he obtained by means of transformation of 
the are into imaginary logarithms. The greatest ad- 
vance was, however, made by Euler, who brought the 
science in all essential respects into the state in which 
it is at present. He introduced the present notation 
into general use, whereas until his time the trigonomet- 
rical functions had been, except by Girard, indicated 
by special letters, and had been regarded as certain 
straight lines the absolute lengths of which depended 
on the radius of the circle in which they were drawn. 
Euler’s great improvement consisted in his ee 
the sine, cosine, etc., as functions of the angle peel 
ctions 
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a purely analytical interpretation, instead of a geo- 
metrical one as heretofore. The exponential values 
of the sine and cosine, De Moivre’s theorem, and a 


great number of other analytical properties of the} 


trigonometrical functions are due to Euler, most of 
whose writings are to be found in the Memoirs of the 
St. Petersburg Academy. 

" ‘The preceding sketch has been mainly drawn from the 
following sources: Cantor, Gesch. d. Math. ; Hankel, Gesch. 
d. Math. ; Marie, Hist. des sc. math. ; Suter, Gesch. d. Math. ; 
Kliigel, Math. Worterbuch. 


Plane Trigonometry. 


Imagine a straight line terminated at a fixed point 0, 
and initially co- 
incident with a 
fixed straight 
line OA, to re- 
volve round QO, 
and finally to take up any 
position OB, We shall sup- A 
pose that, when this revolv- 
ing straight line is turning in 
one direction, say that oppo- 
site to that in which the 
hands of a clock turn, it is 
describing a positive angle, 
and when it is turning in 
the other direction it is de- 
scribing a negative angle. 
Before finally taking up the position OB the straight line 
may have passed any number of times through the position 
OB, making any number of complete revolutions round O 
in either direction. Each time that the straight line 
makes a complete revolution round O we consider it to 
have described four right angles, taken with the positive 
or negative sign according to the direction in which it has 
revolved; thus, when it stops in the position OB, it may 
have revolved through any one of an infinite number of 
positive or negative angles any two of which differ from 
one another by a positive or negative multiple of four right 
angles, and all of which have the same bounding lines 0A 
and OB. If OB’ is the final position of the revolving line, 
the smallest positive angle which can have been described 
is that described by the revolving line making more than 
one-half and less than the whole of a complete revolution, 
so that in this case we have a positive angle greater than 
two and less than four right angles. -We have thus shown 
how we may conceive an angle not restricted to less than 
two right angles, but of any positive or negative magnitude, 
to be generated. ; 

Two systems of numerical measurement of angular mag- 
nitudes are in ordinary use. For practical 
measurements the sexagesimal system is the 
one employed: the ninetieth part of a right 


Conception 
of angles of 
any magni- 
tude. 


8! 
Fig. 1. 


Numerical 
measure- 


a ne angle is taken as the unit and is called a de- 
nitudes. gree; the degree is divided into sixty equal 


parts called minutes; and the minute into 

sixty equal parts called seconds; angles smaller than a 
second are usually measured as decimals of a second, the 
“thirds,” “fourths,” etc., not being in ordinary use. In 
the common notation an angle, for example, of 120 degrees, 
17 minutes, and 14.36 seconds is written 120° 17’ 14.36.” 
The decimal system measurement of angles has never come 
into ordinary use. In analytical trigonometry the circular 
measure of an angle is employed. In this system the unit 
angle is the angle subtended at the centre of a circle by 
an are equal in length to the radius. The constancy of 
this angle follows from the geometrical, propositions—(1) 
the circumferences of different circles vary as their radii; 
_ (2) in the same circle angles at the centre are proportional 
to the arcs which subtend them, It thus follows that the 
unit mentioned above is an angle independent of the par- 
ticular circle used in defining it. The constant ratio of 
the circumference of a circle to its diameter is a quantity 
incommensurable with unity, usually denoted by 7. We 
shall indicate later on (p. 607 sq.) some of the methods 
which have been employed to approximate to the value of 
this quantity. Its value to 20 places is 3.1415926535897932- 
3846 ; its reciprocal to the same number of places is .31830- 
-988618379067153. In circular measure every angle is meas- 
ured by the ratio which it bears to the unit angle. Two 
right angles are measured by the quantity 7, and since the 
same angle is 180°, we see that the number of degrees in 
in an angle of circular measure @ is obtained from the 
formula 180 X @/r, The value of the unit of circular meas- 
- ure has been found to 41 places of decimals by Glaisher 
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| (Proc. London Math. Soc., vol. iv.); the value of , from which 


the unit can be easily calculated, is given to 140 places of deci- 
mals in Grunert’s Archiv, vol. i., 1841. To10 decimal places 
the value of the unit angle is 57° 17’ 44” .8062470964, The 
unit of circular measure is too large to be convenient for 
practical purposes, but its use introduces a simplification 
into the series in analytical trigonometry, owing to the 
fact that the sine of an angle and the angle itself in this 
measure, when the magnitude of the angle is indefinitely 
diminished, are ultimately in a ratio of equality. 

If a point moves from a position A to another position B 
on a straight line, it has described a length AB of the 
straight line. It is convenient to have a simple mode of 
indicating in which direction on the straight line the 
length AB has been described; this may be done by sup- 
posing that a point moving in one specified direction is 
describing a positive length, and when moving 
in the opposite direction a negative length. 
Thus, if a point moving from A to B is moving 
in the positive direction, we consider the 
length AB as positive; and, since a point moy- 
ing from B to A is moving in the negative 
direction, we consider the length BA as negative. Hence 
any portion of an infinite straight line is considered to be 
positive or negative according to the direction in which we 
suppose this portion to be described by a moving point; 
which direction is the positive one is, of course, a matter 
of convention, : 

If perpendiculars AL, BM be drawn from two points A, 
B on any straight line, not necessarily in the 


Sign of por- 
tions of an 
infinite 
straight 
line, 


same plane with AB, the length LM, taken I sate Be 
with the positive or negative sign according to © j)h8\S" 


the convention as stated above, is called the each other. 
projection of AB on the given straight line; 
the projection of BA being ML has the opposite sign to the 
projection of AB. If two points A, B be joined by a num- 
ber of lines in any manner, the algebraical sum of the pro- 
jections of all these lines is LM,—that is, the same as the 
projection of AB. Hence the sum of the projections of all 
the sides of any closed polygon, not necessarily plane, on 
any straight line, is zero. This principle of projections we 
shall apply below to obtain some of the most important 
propositions in trigonometry. 

Let us now return to the conception of the generation of 
an angle as in Fig. 1. Draw BOB’ at right 


angles toand equal to 4A’. We shall suppose + at phe 
that the direction from A’ to A is the positive hes ase 


one for the straight line AOA’, and that from functions. 
B’ to B for BOB’. Suppose OP of fixed length, 

equal to OA, and let PM, PN be drawn perpendicular to 
A’ A, B'B respectively ; then OM and ON, taken with their 
proper signs, are the pro- 
jections of OPon A’ A and 
B'B. The ratio of the 
projection of OP on B’B 
to the absolute length of 
OP is dependent only on 
the magnitude of the an- 
gle POA, and is called the 
sine of that angle; the 
ratio of the ection of 
OP on A'A to the length 
OP is called the cosine 
of the angle POA. The 
ratio of the sine of an angle to its cosine is called the tan- 
gent of the angle, and that of the cosine to the sine the 
cotangent of the angle; the reciprocal of the cosine is 
called the secant, and that of the sine the cosecant of the 
angle. These functions of an angle of magnitude a are 
denoted by sin a, cos a, tan a, cot a, see a, cosec a respec- 
tively. If any straight line RS be drawn parallel to OP, 
the projection of RS on either of the straight lines A’ A, BB 
can be easily seen to bear to RS the same ratios which the 
corresponding projections of OP bear to OP: thus, if a be 
the angle which RS makes with A’A, the projections of RS 
on A’A, B’B are RS cos a and RS sin a respectively, where 
RS denotes the absolute length RS. It must be observed 
that the line SR is to be considered as parallel not to OP but 
to OP’, and therefore makes an angle x+-a with 4’ 4 ; this 
is consistent with the fact that the projections of S. ba. Find 
opposite sign to those of RS. By one the the 
projections of OP for the positions P, P’, P’,P’’ of P we 
see that the sine and cosine of the angle PO are both pos- : 
itive; the sine of the angle P’OA is ve and its cosin 
is negative; both the sine and the cosine of 4 0 
are negative ; and the sine of the angle P’’’ 
and its cosine positive. If a be the numeric: 
smallest angle of which OP and OA ar 
that, since these straight lines also boun 


Fig. 2. 
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2nz-+-a, where n is any positive or negative integer, the 
sines and cosines of all these angles are the same as 
the sine and cosine of a. Hence the sine of any angle 
2nz-+-a is positive if a is between 0 and 7 and negative if a 
is between 7 and 27, and the cosine of the same angle is 
positive if a is between 0 and 4+ or $7 and 27 and negative 
if a is between }> and $r. 

In Fig. 2 if the angle POA is a, the angle P’’’0A is —a, 


POA is =—a, P’'OA is x-}-a, POB is 57 By observing 


the signs of the projections we see that 

sin (—a) =—sin a, sin (r—a) =sin a, sin (x-++-a ) = — sin a, 

cos (—a) = cos a, cos )r—a) = — 0s a, cos (7-+-a) = — cos a, 
sin (47 — a) =cos a, cos(4r — a) =sin a, 

Also 


sin(}r--a)=sin(r—}r—a)= _  ssin(kr—a)= _ cosa, 

cos(4x-+ a) = cos(* — 44 — a) =— Cos(4n — a) = — Sina, 
From these equations we have tan (—a)=W—tan a, tan 
(+ — a) =— tan a, tan (x-+ a) = — tan a, tan (47 — a) = cot 
a, tan (4x-+ a) = — cot a, with corresponding equations for 
the cotangent. 

The only angles for which the projection of OP on B’B 
is the same as for the given angle POA ( —a) are the two 
sets of angles bounded by OP, OA and OP’, OA; these 


angles are 2nz-+- a and 2nz-++-7— a, and are all included in 
the formula rz -+-(—1)’a, where r is any integer; this 
therefore is the formula for all angles having the same sine 
asa, The only angles which have the same cosine as 4 are 
those bounded by OA, OP and OA, OP’, and these are all 
included in the formula 2n7+-a. Similarly it can be shown 
that nx-+-a includes all the angles which have the same 
tangent as a. 
From the Pythagorean theorem, the sum of the squares 
of the projections of any straight line upon two 
Relations straight lines at right angles to one another is 
trigonomet- equal to the square on the projected line, we 


rieal fune- get sin*a-+-cos?a=1, and from this by the help 
tions. of the definitions of the other functions we 

deduce the relations 1 -++ tan?a = sec?a, 1 -++- cot?a 
=cosec?a, We have now six relations between the six 


functions ; these enable us to express any five of these func- 
tions in terms of the sixth. The following table shows the | 
values of the trigonometrical functions of the angles 0, 47, 
=, $7, 27, and the signs of the functions of angles between 
these values ; J denotes numerical increase and D numerical 


The correctness of the table may be verified from the figure 
_ by considering the magnitudes of the projections of OP for 
Vatua of different positions. ; y 
trigonomet- _The following table shows the sine and cosine 
rieal fune- of some angles for which the values of the func- 
a tions may be obtained geometrically : 


»are obtained as follows. (1) 7. The sine and cosine of 
1 angle are equal to one another, since sing = cos( 5 = *) ; 
ince the sum of the squares of the sine and cosine is 
ni . ™ 
h is—-. (2)- and-. Consider an equilateral tri- 
h is V2 (2) é 3 q) 
projection of one side on another is obviously 
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half a side; hence the cosine of an angle of the triangle is 


1 fred a: P 5. ee r ow Qr 
9 OT Cos z =5 and from this the sine is found. (3) “a = 5? 
3 P 4 

7 In the triangle constructed in Euc. iv. 10 each angle 


< om ‘ 5 ; 
at the base is =? and the vertical angle is = If a bea 
side and b) the base, we have by the construction a(a— b) 


: , way) /5 — 1 
= fe: 2 — / . > 2 = J — 
= b2; hence 2b = a(V/5— 1); the sine of 10 8 3g °F r Fi 

/%5+1 x Or 
oe wee 5z a ben 
and cos ~ is apeteryg (4) D DP Consider a right 


angled triangle, having an angle 47. Bisect this angle, 
then the opposite side is cut by the bisector in the ratio of 
./3 to 2; hence the length of the smaller segment is to 
that of the whole in the ratio of V/3 to /3 + 2, therefore 


/ = 
——— tan 4r or tanzy7 => 2 — y3, and fro 
Vans 4 Tr V3, and from 
this we can obtain sin 7457 and cos y57. 

Draw a straight line OD making any angle A with a fixed 
straight line OA, and 
draw OF making an Formule for 
angle B with OD, this sine and co- 
angle being measured ‘ine of sum 


tan pyr = 


positively in the same a pe gael 
direction as 4 ; draw FE angles. 


a perpendicular on DO 
Fig. & (produced if necessary). The projec- 
F : tion of OF on OA is the sum of the 

projections of OF and EF on OA; 
Now OE is the projection of OF on DO, and is therefore 
equal to OF cos B, and EF is the projection of OF on a 
straight line making an angle-+-47 with OD, and is there- 
fore equal to OF sin B; hence 

OF cos (A+ B)=OE cos A+ EF cos (47+ A) 

= OF (cos A cos B —sin A sin B), 
or cos (A-++ B) =cos A cos B—sin A sin B. 
The angles A, Bare absolutely unrestricted in magnitude, 
and thus this formula is perfectly general. We may change 
the sign of B, thus 

cos (A — B)= cos A cos (— B) —sin A sin (— B), 
or cos (A —B)=cos A cos B+ sin A sin B. 
If we projected the sides of the triangle OFF ona straight 
line making an angle -+- 47 with OA we should obtain the 
formule 
sin (A+ B)=sin A cos B+ cos A sin B, 


which are really contained in the cosine formula, since we 
may put 4*—B for B. The formule 


tan A+ tan B 
bee (4+ 3)= Sian A tan B’ 
cot 4A cot BF 1 
ad = 
Nae ra cot B+ cot A 
are immediately deducible from the above formule. The 
equations 


sin C-+-sin D= 2sin} (C++ D) cost (C— D), 

sin C—sin D=2 sin} (C— D) cos} (C+ D), 

cos D -+-cos C= 2 cost (C++ D) cost (C— D), 

cos D— cos C= 2 sink (C+D) sint (C—D), 
may be obtained directly by the method of projections. 
Take two equal straight lines OC, OD, making angles C, D 
with OA, and draw OF perpendicular to CD. The angle 
which OF makes with OA is 4(C-++- D) 
and that which DC makes is 4(7 -++- 
E O+ D); the angle COE is 4(C—D). 
The sum of the projections of OD 


c 


and DE on OA isequal to thatof OF, 


and the sum of the projections of OD 
and DE is equal to that of OC; hence 
the sum of the projections of OC and 
OD is twice that of OF, orcos C-+- cos 
D=2 cos 4(C+D) cos 4(C—D). 
The difference of the projections of 
_ OD and OC on OA is equal to that of 


Fie, 4. 


ED, hence we haye the formula cos D—cos C=2 sin © 


4(C-+-D) sin }(C—D). The other two formule will be ob- 
tained by projecting on a straight line inclined at an angle 
-+- 4 to OA. 

As another example of the use of projections, we will 
find the sum of the series cos a -+ cos (a+-g) + Sa 
cos (a+28)-+-...-+-cos(a--n—18). Suppose series of 
an de i BI pina angleof whichiss—g cosines in 
to be inscribed in a circle, and let 41, 42, As,.., proven oo 
An be n-+1 consecutive angular points; let D P 
be the diameter of the circle; and suppose a straight line 
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drawn making an angle a with AA), then a+ 8, a-+ 28,... 
are the angles it makes with Ai Ae, A2As,.. 
projections. 


AAn cos (« $0 


1 —1p 
9 


~ 


) = A Ai(cos a+cosa+f+... 


+cos a+n—18), 


assed sin 


sake 
Dsins, 23 


also AA} 


“ ‘ : _n—18 
hence the sum of the series of cosines is cos( +: 


2 


. np B 
sin 5 COsec 5. 


Formule By a double application of the addition formule 


sig we may obtain the formule 

Fi sin (A, + A2 + As) =sin A1cos Aecos As 
cosine of : . 
sum of +cos Aisin A» cos Ag + cos Ai cos A2 sin As 
angles. —sin A) sin A2 sin As; 


cos (Ai + Az + A3) = cos Ai cos Az cos Ag 
—cos A; sin Az sin Ag —sin Ai cos Ag sin Ag 
—sin Aj sinA2 cos Az. 
We can by induction extend these formule to the case of n 
angles. Assume 
sin (Ai + Ao +... + An) = Si — S83 + S5—... 
O08 CAL + Aa ass cr An ) = Sy — S2 + Sy—.. 
where S; denotes the sum of the products of the sines of r 
of the angles and the cosines of the remaining n — r angles; 
then we have 
sin (41+ A+... + An + Ant) = 008 An+)(Si — 83 + S;—...) 
+ sin An+ (So — S2 + S,—...). 
The right-hand side of this equation may be written 
(Si cos Ani, + Sosin An+,) — (83008 Ant, + S2sin Ant) +.., 
or Sy —_ S's riage 
where S’; denotes the quantity which corresponds for n +1 
angles to S, for n angles; similarly we may proceed with 
the the cosine formula. The theorems are true for n= 2 
and n= 3; thus they are true generally. 


Formule The formule 


for mul- ey en ye OW La, 
tiple and cos 2A = cos2A — sin?A = 2 cos?A — 1 


ce Pe e 2 faa 
ti i =2 si = 
ae singQd=2sin deos 4, tan24 = >" 


sin 34 =3 sin Ad —4 sin34, 
sin nA =n cos"—14 sin A — 


te, yn(n —1)... (n — 2r) 
Ree ae CE 
cos nA = cos "A — mr tease —24 sint?A+.. 
7u(n—1) ... (n—2r +1) 
[2r 
may all be deduced from the addition formule by making 
the angles all equal. From the last two formule we obtain 


cos 3A = 4 cost!A —3 cos A, 
‘aan Tina cos’+84sin34 +... 


cos”—2r'-14 sin?"+14, 


+(1—) cos"— 2r4 sin2r4 +... 


by division 
ees (n—1)(n—2) pm) 
_ nn—1)(n— __4)rn(n—1) ... (n—2r) 
egealy [3 tan?4 +... + (—1) lor +1 
me - n(n — 1) 


|2 


f 


iene +t Te oo ma 
tan?"+1A + ... 
tan?"4 +... 
In the particular case of n = 3 we have tan 34 
__ 3 tan A—tan'A 
~ 1—3'tan?4 


The values of sin 4A, cos 44, tan 4.4 ee 
of cos A by the formula , tan 34 are given in terms 


sin bA—(—1P (SP), costa = (—a)e (Ate08A), 


os: 1— cos A\4 
tan $4 =(—1)r (—_ —"* * 
(—1) G + cos 4) / 
‘ er A . 
where p is the integral part of 3,74 the integral part of £ 


A 
=. 
Sin 4A, cos }A are given in terms of sin 4 by the formule 
2 sin 4A =(—1)?(1 + sin 4)4 +(—1)"(1—sin 4)}, 
"2008 44 =(—1)?'(1+sin 4)}—(—1)" (1 —sin A)}, 
where p’ is the integral part of 4 +i and q’ the integral 


a 
partof> — rig 


+h and r the integral part of 
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[ PLANE. 


| In any plane triangle ABC we will denote the lengths 


.; we have by | of the sides BC, CA, AB by a, b, ¢ respectively, 


be written The equation a=») 


cos 44 = 


|and the angles BAC, ABC, ACB by A, B, C Properties 
respectively. The fact that the projections of Of triangles. 
band ¢ on a straight line perpendicular to the 
side a are equal to one another is expressed by the equation 
b sin C=csin B; this equation and the one obtained by 
projecting ¢ and aon astraight line perpendicular to a may 
a Bigs c 
sin A sinB sin @ 
cos c+ C cos B expresses the fact that the side a is equal 
to the sum of the projections of the sides 6 and ¢ on itself; 
thus we obtain the equations 
a=beosC+ccosB 
6 =ccosA+acos C>. 
ec =acos B+ beos A 
If we multiply the first of these equations by — a, the 
second by }, and the third by ec, and add the resulting equa- 
tions, we obtain the formula b? + c?—a?=2be cos A or cos 
2 2 ae 
A= , “She which gives the cosine of an angle in terms 
of the sides. From this expression for cos A the formule 
sinkA= { Cir.) bees \3, cos $4 = {tas } , tan $4 
be be x 
— f (s—b)(s—ce) \3 , Sees m v =e 

{ ir Si Mk sin A seh 4 s(s—a)(s—b)(s—e, } / 
where s denotes 4(a +b +c), can be deduced by means of the 
dimidiary formula. i 

From any general relation between the sides and angles 
of a triangle other relations may be deduced by various 
methods of transformation, of which we give two ex- 
amples. 

(a) In any general relation between the sines and cosines 
of the angles A, B, C of a triangle we may substitute pA -- 
qB-+-r0, rA+pB+ qC, qA-+rB-+ pC for A, B, C respec- 
tively, where p, g, r are any quantities such that p+ q+r 
+1 is a positive or negative multiple of 6, provided that 
we change the signs of all the sines. Suppose p-+q--r 
1=6n, then the sum of the three angles peef apie 
rC), 2nm — (rA+-pB-+qC), 2nx7— (qA+rB-+ pC) is 7; and, 
since the given relation follows from the condition 4+ B+ 
C=r7, we may substitute for A, B, C respectively any angles 
of which the sum is 7; thus the transformation is admis- 
sible. 

(8) It may easily be shown that the sides and angles of 
the triangle formed by joining the feet of the perpendiculars 
from the angular points A, B, C on the opposite sides of the 
triangle ABC are respectively a cos A, } cos B, ¢ cos C0, 7 — 
2A,7—2B,7—2C; we may therefore substitute these 
expressions for a, 6, ¢, A, B, C respectively in prs Rcpaeley 
formula. By drawing the perpendiculars of this second 
triangle and joining their feet as before, we obtain a triangle 
of which the sides are —a cos A cos 24, —b cos B cos 2 
B,—c cos C cos 2C and the angles are 44 — x, 4B— x, 40— 
7; we may therefore substitute these expressions for the 
sides and angles of the original triangle; for example, we 
obtain thus the formula : 

a? cos?A cos? 2A — b? cos? B cos* 2B — ¢ cos* Ccos* 20. 
2becos Beos Ceos2Bcos2C 
This transformation obviously admits of further extension, 

(1) The three sides of a triangle ABC being  gajution of 
given, the angles can be determined by the “triangles. 
formula , 
L tan 4=10+41og(s—b)+4log(s—e)—} logs — log (s—a) 
and two corresponding formule for the other angles. : 

(2) The two sides a,b and the included angle @ being 
given, the angles 4, B can be determined from the formule 

A+ B=r—G, AL 

L tan }(A — B)= log ( a—b) log—(a+-b) + Leot 40, 
and the side ¢ is then obtained from the formula 

loge =loga+LsinC—LsinA. 

(3) The two sides a, b and the angle A being gi 
value of sin B may be found by means of the for 

Lsin B=Lsin A+ log b—log a; 
this gives two supplementary values of the angle - 
A <a, Ifbsin A > «there is no solution, and i 
=a there is one solution. In the ease db sin. 
values of B give solutions provided b > 
value only of Bis admissible if b <a. 

The other side ¢ can then be determ 

(4) If two angles A, B and a side a are 
is determined from the formula C= 
side } from the formula log ) = log a+ 


SPHERICAL. | 


The area of a triangle is half the product of a side into 
the perpendicular from the opposite angle on 


opel that side; thus we obtain the expressions 4be 
ead qnedti- sin A, { s(s —a)(s— b)(s —c) }4 for the area of 
laterals, a triangle. A large collection of formule for | 


the area of a triangle are given in the Annals 
of Mathematics for 1885 by M. Baker. 

Let a, b, c, d denote the lengths of the sides AB, BC, CD, 
DA respectively of any plane quadrilateral and A-+- C= 
2a; we may obtain an expression for the area S of the 
quadrilateral in terms of the sides and the angle a, 

We have 2S=ad sin A-+ be sin (2a — A) 
and 4(a? -+- d?— }? — c?) = ad cos A — be cos (2a — A); 
hence 4 S?+- }(a? + d? — }? — c*)? = a*d? + b2c2— 2abed cos 2a. 
If 2s =a-+-b-+c-+ d, the value of S may be written in the 
form S= 4 s(s—a) (s—b) (s—c) (s — da) —abcd 
Radii of cir- cos? a | 4. 
peecribed, Let 2 denote the radius of the circumscribed 
‘aq circle, r of the inscribed, and 7, 72, 73, of the 


and escribed : - : 
circles of _ escribed circles of a triangle ABC; the values of 


triangle. these radii are given by the following for- 
. mule. 
a oe = ue . 
4s 2sin A 
r= S— (s — a) tan} A= 4R sin} A sin} Bsin} C, 
n= a = stan} A=4R sin} A cosh B cosh C. 


—a 


Spherical Trigonometry. 

We shall throughout assume such elementary propositions 
in spherical geometry as are required for the purpose of the 
investigation of formule given below. 

A spherical triangle is the portion of the surface of a 
sphere bounded by three ares of great circles 
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therefore cos c= cos a cos b-+-sin asin b cos C 
We may obtain similar formule by interchanging the 
letters a, b, ¢, 

pA ae 


thus cosa=cos b cos ¢ -+-sin b sin ¢ cosA 
|These formule (1) may be regarded as the fundamental 
equations connecting the sides and angles of a spherical 
triangle; all the other relations which we shall give below 
may be deduced analytically from them; we shall, how- 
ever, in most cases give independent proofs. By using the 
polar triangle transformation we have the formule 


cos b= cos ¢ cos a-+- sin ¢ sin a cosB 
cos c= cosa cos b--sin asin b cos C 


cos A =— cos B cos C-++sin B sin C cos a 
cos B==— cos C cos A-+sin Csin A cos b > ......-.(2). 
cos C=—cos A cos B+ sin A sin B cos ¢ 


In the figure we have AM = AL sin C= r sin b sin C, where 
r denotes the radius of the sphere. By drawing a perpen- 
dicular from A on OB, we may in a similar manner show 
that AM=r sin c sin B, 


therefore sin B sin c=sin Csin b, 

By interchanging the sides we have the equation 
sin A sinB_ sin@ 
Sina = nb = Swe TR ee (8) 5 


we suall find below a symmetrical form for hk. 
If we eliminate cos 6 between the first two formule of (1) 
we have 


cos a sin’c = sin b sin c cos A +-sin c cos c sin a cos B; 


sin b 
sin a 
=sin B cot A-+ cos ¢ cos B. 

We thus have the six equations 


therefore cot asin c= 


cos A -+-cos ccos B 


SPephevieal of the sphere. If BC, C4, Ent eae gee cot a sin b= cot A sin C+ cos b cos C 
triangle. © 21¢S, the circular measure of the angles sub- cot b sin a=cot B sin C+ cos a cos C 
tended by these ares respectively at the centre cot 6 sin c==cot B sin A cos c cos A 
of the sphere are the sides a, b, c of the spherical triangle cot o-sin b= cot Céinndct Goa blcok 4 + (4). 
ABC; and if the portions of planes passing through these Cot cain a= cot Osin 2 cos a cos B 
ares and the centre of the sphere be drawn, the angles cot a sin c= cot A sin B-+ cos ¢ cos B 
between the portions of planes intersecting at A, B, C * ; 
eepenstvely are the angles A, B, C of the spherical ee When C= 5 formula (1) gives cos ¢ = cos a 08 b......+. -(a), 
t is not necessary to consider triangles in which a side is | ; ot Gals : 
greater than 7, since we =~ replace such se side by ners | and (3) gives a 2 Es on he ct seeees (B); 
remaining are of the great circle to which it | ith oes : 
Associated belongs. Since two great circles intersect each from (4) we get ae ae ae -ar =e ee oe } ee. (y). 
triangles. other in two points, there are eight triangles of Wie tacennie ra at peack dacs & («) 
which the sides are ares of the same three great | anil ae pero askin Be hie a 


circles. If we consider one of these triangles ABC as the 
fundamental one, then one of the others is equal in all 
respects to ABC, and the remaining six have each one side 
equal to, or common with, a side of the triangle ABC, the | 
opposite angle equal to the corresponding angle of ABC, 
and the other sides and angles supplementary to the corre- | 
sponding sides and angles of ABC. These triangles may be 
called the associated triangles of the funda- 
mental one ABC. It follows that from any 
general formula containing the sides and angles 
of a spherical triangle we may obtain other 
formule by replacing two sides and the two angles opposite 
to them by their supplements, the remaining side and the 
remaining angle being unaltered, for such formule are 
ee by applying the given formule to the associated 


If A’, B’, C’ are those poles of the ares BC, CA, AB 
respectively which lie upon the same sides of them as the 
‘ <a angles A, B, C, then the triangle A’B’C’ is called 
polar triangle of the triangle ABC. The sides of the 
polar triangle are x — A, — B, x — C, and the angles x—a, 
—b,x—c. Hence, from any general formula connecting | 
he sides and angles of a spherical triangle we may obtain | 
nother formula by changing each’ side into the supple- 
ent of the opposite angle and each angle into the supple- 
of the opposite side. 
e centre of the sphere 


Transfor 
mation. 


- 


_ OA cos ¢ = OL cos a+- LM sin a. 


cos B= cos b sin A 


follow at once from (a), (8), (y). These are the formule 
which are used for the solution of right-angled triangles. 
Napier gives mnemonical rules for remembering them. 

The following proposition follows easily from the theorem 
in equation (3): If AD, BE, CF are 
three arcs drawn through A, B, C 
to meet the opposite sides in D, FE, 
F respectively, and if these ares 
pass through a point, the segments 
of the sides satisfy the relation sin 
BD sin CE sin AF=sin CD sin 
AE sin BF; and conversely if this 
relation is satisfied the ares pass 
througha point. From this theorem 
it follows that the three perpen- 
diculars from the angles on the opposite sides, the three 
bisectors of the angles, and the three ares from the angles 
to the middle points of the opposite sides, each pass 
through a point. 

If D be the point of intersection of the three Formule 
bisectors of the angles A, B, C,and if DE be drawn for sine 


A 


Ys IR: 


E 
Fig, 6. 


4 phe! d ¢o- 
perpendicular to BC, it may be shown that BE= % 
Ma + 6— b) and OF = 4a + b— 0), and that the she 
’ angles BDE, ADC are supplementary. We havealso — angles; 
Let O be ye : ‘ . 
“diy on which is the spherical A | ine = ine pane _ Sin ce Pheretins sin? 4 
Seeibalee & Do kad te eee one 
perpendicular to the | __sinBDsinCDsinCDEsin BDE ; : pes 
ira Le aoe pe . eaieaeme | TT imal ButsinBDsinBDE=sinBE 
* pe B | = . —_ 
perpen ac tie Pralee. 9 = sin @*¢—) and sin OD sin CDE=sinOB=sin ethos, 
line. Since AM has no pro- fax sin @tO—) 5, atb—cy 
pee sernleht line in the Fie. 5. therefore. . sin 4 =| 3 aot adie 
ub ie! sin b sine 


Apply this formula to the associated triangle of which 
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x— A, 7—B, C are the angles and s—a, s—}, ¢ are the 
sides; we obtain the formula 


. bt+to—a., atbte)} . 
cos 4 -|= 2 2 } Saene awed (6). 
“4 sin } sin ¢ 


By division we have 


[sin 9+ 2—? gin 9+ 4) * 
n A = a a Poe (7), 
2 \a b+e—a ,. atbte 

Bil seg s 9 
and by multiplication 
2 f at+bte . bte a c+a—b 
sin A= pa | ait 2 2 2 
. atb—e)s __ i ee ee ee 3 
sin °) \ a rt 1— cos? a — cos? b — cos? c + 2 
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cos a cos b cos ¢ } 3. : ‘ 
Hence the quantity k in (3) is 
+ 1 

sin a sin bsin ¢ 
4 


eee e ee ene e eee e ee eees waeeeee 


41 — cos* a — cos* b— cos? ¢ + 2 cos a cos b 


COS C} 7 rrccseccecccensccecnces snseeseescoeeescesen cssnsesee secses cnn ens ces (8). 
Ofhalf- Apply the polar triangle transformation to the 
sides. formule (5), (6), (7), (8) and we obtain 


io A+ G2, A+B—Cy} 
cos $=] 2 3 } seeeee (9); 
‘ sin B sin C 
Ss B+C—A aaa A+B+C)3 
sin s—| 2 2 } .+(10) ; 
= sin B sin C 
B+C—A A+B+C)}3 
— cos —= cos — 
tan 5 : ~ (11) 
a Tas 8 YER eB Co 2) ee 
cos cos 
ts aaa 
i j 
eas bs wet iS Goat —epste —— cost 
If k andsinbsind? cos cos cos? C — 2 cosA 
cosB cosC | 4 wehave Kh! =1....00. encecareund Raesbeseanea (12). 
DRACy Let E be the middle point of AB; draw ED at 
ee ate right angles to AB to meet AC in D; then DE bi- | 


sects the angle ADB. Let CF bisect the angle | 
DCB and draw FG perpendicular ; 
to BC, then 

A+B 


—b 
ca=*S <FBE= eos 
C 


< FCE=90° — 5. 


From the triangle CFG we have 
cos CFG = cos CG sin FCG, and 
from the triangle FEB cos EFBA 
=cos EB sin FBE, Now the 
angles CFG, EFB are each supple- 


Ee 
mentary to the angle DFB, therefore Fic. 7. 
a—b Ot. A +B c 
cos —5— cos 5 —=sin —]— cos By eeveseeeea( 13)s 
Also sin CG=(Fsin CFG and sin EB=sin BF sin EFB; 
therefore sin “—” cos s= sin = cos 3 owe (14). 


Apply the formule (13), (14) to the associated triangle of 


which a, —b, —c, A, — B,x—C are the sides and 
angles, we then have 
at+b C 


P ; A—B.. ¢ 
sin sin 5 = cos 5 sin = Sete) la) B 

dB 1 Oo AE Bites 
cos > sin a cos ae il cos 5 cispseapal Ls 


The four formule (13), (14), (15), (16) were first given by 
Delambre in the Connaissance des Temps for 1808. Formule | 
equivalent to these were given by Mollweide in Zach’s 
Monatliche Correspondenz for November, 1808. They were 
also given by Gauss (Theoria motus, 1809), and are usually 
called after him, 


Napier’s From the same figure we have 
analogies. tan FG = tan FCG sin CG = tan FBG sin BG; 
therefore cot o sin a Pitan 2 = 2 ta, eet 
- a—b 
reas sin —- é 
or tan = — — aavecsscessres( Lee 
et as OG an 
sin —.— 
2 
‘ 
7 Qe -_ a hale ; 
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Apply this formula to the associated triangle (* —a, b, r—e, 
x — A, B, — C), and we have 


a+b 

A+B_ 2 C 

Os «ke 

cos 5 

a—b 

A+ a 

or tan aa ae i +) t 3 suceeveceses( 15), 

cos 92 - 


If we apply these formule (17), (18) to the polar triangle, 
we have 


. A—B 
“ sin” 9 P 
a pa — . 
tan a we —T33 tans eserveseeee( 19) 5 
sin — 
2 
A—B 
My erect c 
a SS y-+ A eel 
tan - as aa 7™ 5 (20). 
cos — 


The formule (17), (18), (19), (20) are called Napier’s “Anal- 
ogies”; they were given in the Mirif. logar. canonis descriptio. 

= Ae use the values of sin o sin 4 sin > cos, Schmeis- 
COS 5, Cos Fa given by (9), (10) and the analagous OE ag 


formule obtained by interchanging the letters, we obtain 
by multiplication 


sin 8 scat abe C= sin © sy eee 
or a 2 2 

cos“ conan, C= cos see . 
Serre 2 2 

sin 2sin 2sin 0 con Sena 
a 2 2 2 


These formule were given by Schmeisser in Crelle’s Journ., 
vol. x. 

The relation sin } sin c-++- cos b cos c cos A=sin B sin C 
—ceos B cos C cos a was given by Cagnoli in ; 
his Trigonometry (1786), and was rediscovered pt i 
by Cayley (Phil. Mag., 1859). It follows from hoe 
(1), (2), and (3) thus: the right-hand side of the equation 
equals sin B sin C--cos a (cos A —sin B sin C cos a) =sin 
Bsin C sin?a-+ cos a cos A, and this is equal to sin b sin e-+ 
cos A (cos a—sin b sin ¢ cos A) or sin b sin e+ cos b cos ¢ 
cos A. 

The formule we have given are sufficient to determine 
three parts of a triangle when the other three 
parts are given; moreover such formule ma pons 
always be chosen as are adapted to logarithmic 4 
calculation. The solutions will be unique except in the 
two cases (1) where two sides and the angle opposite one 
of them are the given parts, and (2) where two angles and 
the side opposite one of them are given. 

Suppose a, 0, A are the given parts. We deter- avis 


mine B from the formula sin B= 52? sin A; this’ 


gives two supplementary values of B, one acute and the 
other obtuse. Then C and c are determined from the equa- 


sin a— sin t2.4 
tions tan g marie cot 43 = $= re 
sin > a Bid : 
tan * = b Now tan a tan 5 must both be posittysy Nene 
A— Band a—b must S 


have the same sign. We shall distinguish 
First, suppose sin b < sina; then we have sin 
Hence A lies between the two values of B, and 
only one of these values is admissible, the acute 
obtuse value according as a is greater or less than 
is therefore in this case always one solution. Sec 
sin b > sin a, there is no solution when sin 4 sin A 
but if sin b}sin A < sin a there are two value 
greater or both less than A. Ifa is acute a- 
fore 4 — B, is negative ; hence there are two 
is acute and none if A is obtuse. These two solut 
together if sin} sin A=sina. If a i obtus 
solution unless A is obtuse, and in that case t 
which coincide as before if sin bsin A= na. 
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ease there are two solutions if sin ) sin A < sin aand the 


two parts A, a are both acute or both obtuse, these being 
coincident in case sin b sin A = sin a; and there is no solu- 
tion if one of the two A, ais acute and the other obtuse, 
orif sin 6 sin A> sina. Thirdly, if sin b=sin a then 
B=Aorz—A. If a is acute, a—b is zero or negative, 
hence A — B is zero or negative; thus there is no solution 
unless A is acute, and then there is one. Similarly, if a is 
obtuse, A must be so too in order that there may be 
wT T 
asolution. If a=b=-, there is no solution unless 4 =-, 
2 2 
and then there are an infinite number of solutions, since 
the values of Cand ¢ become indeterminate. 
The other case of ambiguity may be discussed in a similar 
manner, or the different cases may be deduced from the 
above by the use of the polar triangle transformation. The 


method of classification according to the three cases 
> 


sin ) =sin a was given by Professor Lloyd Tanner (Messen- 


< 
ger of Math., vol. xiv.). 
Radii of If r is the angular radius of the small circle in- 
Gircles seribed in the triangle ABC, we have at once 
ett tanr=tan J sin (s—a), where 2s =a+b~+ c; from 


pe! 
79 


B C4 1 ees Ree! 
sec 5 Sec >= sin a sin 3 sin see 2 (21), where n, N denote 


this we can derive the formule tan r = n cosec s = 


the expressions 
4 sin s sin (s — a) sin (s —b) sin (s —c) 12 
{ — cos S cos (S— A) eos (S— B) cos (S—C) } 4. 

The escribed circles are the small circles inscribed in 
three of the associated triangles; thus, applying the above 
formulz to the triangle (a, 7 — b,  — c, A, — B, x — C), we 
have for ri, the radius of the escribed circle opposite to the 
angle A, the following formule 


. 
: 


As done ae! B 

tan 71 = tan 9 sin s=n cosec (s — a)= rire areas 5) 
(64 A B On A 

Cosec 5 = sin ac0s > cos 5 set S howtos ert nee (22). 


The pole of the circle circumscribing a triangle is that of 
the circle inscribed in the polar triangle, and the radii of 
the two circles are complementary; hence, if R be the ra- 
dius of the circumscribed circle of the triangle, and Ri, Re, 
Rs the radii of the circles circumscribing the associated tri- 


angles, we have by writing 5 R for r, — Ri for n, 7—a 


for A, etc., in the above formule 


a ee ee oe oe 
: _cot R= cot 5 cos (S—A) =, cosec; cosec  cosec5 = —WNsec 8 
& . EEC: a 
=sin A ©08 5 Cos Coser; seveseeeereees «(23) 


n a 


prves |e _ b 
cot Ri = cot; cos S= 9 cosecs sec 


2 


; a: a 
=sin Asin 5 sin 5 cosec 5 tovevessseneges (24). 


The following relations follow from the formule just 


_ given: 
: 2 tan R =cot ri-cot r2-- cot r3 — cot 1, 
2 tan Ri cot r -}+- cot r2--cot 3 —cot n, 
tan r tan r; tan r2 tan 73 = n2, sin? s=cot r tan 7 tan r2 tan 73, 
sin? (s—a) = tan r cot 7; tan r2 tan r3. 


If E= A+ B-- C —z, it may be shown that FE multiplied 
by the square of the radius is the area of the 
triangle. We give some of the more important 
expressions for the quantity EZ, which is called 
the spherical excess. 


sec = see (S— A) 


A+B a+b . A+B a—hb 
—— ro... sin 5) nt ae 
i * c 
CoP ite 
o_BY a) 
2 2 2° 
0 
eos 5 2 
cos? — con #2 
2 2 
c a+b’ 
ee 
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me i 8 s—e 
2 a — La — tal 
therefore aioe 5 5) 
4 
rise E ; Or Bak sa 78 a——b, 
Similarly tan 7 tan 73 tan 3 tan 5? 
E 8 s—a s—b 8—C)4 54 
therefore tan y= { tan5tan—5~tan » tan—- \ (25) 
This formula was given by L’Huillier. 
a+b 
* ; E the NT ger oder’ iy 
so sin 5 cos 5 — cos 5 sin 5 = sins} 
cos 5 
a+b 
= ma sin LEGf ca : cos G. 
bande Ce Gas c Qi 
COS 5 
2 
. E 
whence, solving for cos a» we get 
> 
cos = 17 008a Fos? cose (26). 
4 cos © cos - cos = 
2 2 2 
This formula was given by Euler (Nova acta, vol. x.). If we 
find sin z from this formula, we obtain after reduction 
Sf) Sema ie Se 
ae 2cos Ls cos £ 
©08 5 C08 5 5 


a formula given by Lescell (Acta Petrop., 1782). 


From the equations (21), (22), (23), (24) we obtain the fol- 
lowing formule for the spherical excess : 


sin® Zz = tan F cot Ri cot Rz cot Rs 


= 4(cot 71 + cot 12.4 cot 73) 
(cot r— cot r1+cot 72+ cot rs) (cot r+cot 1 — cot r2+cot rs)" 
(cot r + cot r1 + cot r2 — cot 73) 


The formula (26) may be expressed geometrically. Let 
M, N be the middle points of the sides AB, AC. Then we 
find cos MN 


Se cos F208 ©; hence cos © = cos MN sec 5. 


b 

4 cos 5 cos 5 

A geometrical construction has been given for E by 
Gudermann (in Crelle’s Journ., vi, and viii.). It has been 
shown by Cornelius Keogh that the volume of the paral- 
lelepiped of which the radii of the sphere passing through 
the middle points of the sides of the triangle are edges is 

£ 
sin -. 

2 


Let ABCD be a spherical quadrilateral inscribed in a 
small cirele; let a, 6, c, d denote the sides AB, 


BO, CD, DA respectively, and z, y the diagonals ani panknes: 
AC, BD. It can easily be shown by joining quadri- 
the angular points of the quadrilateral to the lateral in- 


ole of the circle that A+ C=B++D. If we scribed in 
use the last expression in (23) for the radii of S™#!! circle. 
the circles circumscribing the triangles BAD, BCD, we have 


i & nog 2 Fog lies Sa 
sin A C08 5 COS 5 coset 5 = sin C cos 5 C08 5 coset 5 5 
sin A sin C 
whence b es . f 
cos 3 cos 3 cos 2 cos 3 


This is the proposition corresponding to the relation 
A-|- C=7 for a plane quadrilateral. Also we obtain in a 
similar manner the theorem 


oe eth 
sin 5 _ sin 5 
; bees d 
sin B cos 5 sin A cos 5 


analogous to the theorem for a plane quadrilateral, that 
the diagonals are proportional to the sines of the angles 
opposite to them. Also the chords ; 2 


a c 
AB, BC, CD, DA are equal Be re ea. he 


respectively, and the plane quadrilateral formed by these 
eons is ems in the same circle as the spherical quad- 
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rilateral; hence by Ptolemy’s theorem for a plane quadri- 
lateral we obtain the analogous theorem for a spherical one 
sin = sin 4 
2 2 
It has been shown by Remy (in Crelle’s Journ., vol. iii.) 
that for any quadrilateral, if z be the spherical distance be- 
tween the middle points of the diagonals, 
cos a+ cos b-+ cos e-+- cos d= 4 cos 42 cos dy cos 42. 
This theorem is analogous to the theorem for any plane 
quadrilateral, that the sum of the squares of the sides is 
equal to the sum of the squares of the diagonals, together 
with twice the square on the straight line joining the 
middle points of the diagonals. 
A theorem for a right-angled spherical triangle, analogous 
to the Pythagorean theorem, has been given by Gudermann 
(in Crelle’s Journ., vol. xlii.). 


ats, ae a et Neer 
= sin 5 sin 5 + sin 5 sin 5. 


Analytical Trigonometry. 


Analytical trigonometry is that branch of mathematical 
analysis in which the analytical properties of 


eae the trigonometrical functions are investigated. 
functions, These functions derive their importance in 


analysis from the fact that they are the simplest 
singly periodic functions, and are therefore adapted to the 
representation of undulating magnitude. The sine, cosine, 
secant, and cosecant have the single real period 27; i.e., each 
is unaltered in value by the addition of 27 to the variable. 
The tangent and cotangent have the period 7. The sine, 
tangent, cosecant, and cotangent belong to the class of odd 
functions; that is, they change sign when the sign of the 
variable is changed. The cosine and secant are even func- 
‘tions, since they remain unaltered when the sign of the 
variable is reversed, 
The theory of the ee ee is intimately 
; connected with that of complex quantities,— 
eae oer that is, of quantities of the form x-- vy 


of complex (1 1/—1), Suppose we multiply together, 


quantities. by the rules of ordinary algebra, two such 
quantities, we have 


(a1 ++ yn) (42 + eye) = (arare — yry2) + (rrye + way). 

We observe that the real part and the real factor of the 
imaginary part of the expression on the right-hand side of 
this equation are similar in form to the expressions which 
occur in the addition formule for the cosine and sine of the 
sum of two angles; in fact, if we put 71 =71 cos 1, yi = 
sin 61, % =e COS 62, y2= 72 Sin 62, the above equation be- 
comes 


ri(cos 6; + «sin 61) X re(cos 42 + sin 2) = ryre(cos 61 + 62 
+ csin 6:-++ 62). 
We inay now, in accordance with the usual mode of repre- 


senting complex quantities, give a geometrical interpreta- 
tion of the meaning of this equation. Let Pi be the point 


P 


whose co-ordinates referred to rectangular axes Ox, Oy are 
m, yi; then the point Pi is employed to represent the 
quantity a-+;. In this mode of representation real 
quantities are measured along the axis of x and imaginary 
ones along the axis of y, additions being performed accord- 
ing to the parallelogram law. The points A,A; represent 
the magnitudes +-1, the points a,a; the magnitudes + « 
Let P2 represent the expression x2 -+- «wy and P the expres- 
sion (a1 + 4n)(a2 + yp). The quantities ri, 61, re, 62 are the 


polar co-ordinates of P; and P» respectively referred to O as | if we give s other values; hence all phe 


ain. sii 
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origin and Os as initial line; the above equation shows 
that riv2 and 6; ++ 6: are the polar co-ordinates of P; hence 
OA: OP, :: OPs: OP and the angle POP» is equal to the 
angle P\OA. Thus we have the preceding geometrical con- 
struction for the determination of the point P. On OP; 
draw a triangle similar to the triangle OAP; so that the 
sides OP:, OP are homologous to the sides OA, OP, and so 
that the angle POP» is positive; then the vertex P repre- 
sents the product of the expressions represented by Pi,P2. 
If x2 -+ 2 were to be divided by 2 -+- am, the triangle OP’ P2 
would be drawn on the negative side of P», similar to the 
triangle OAP; and having the sides OP’, OP: homologous 
to OA, OP, and P’ would represent the quotient. 

If we extend the above to n complex quantities 
by continual repetition of a similar operation, we 
have— 

_ (cos 6 + «sin 61) (cos 62 + «sin 62)... 

cos (On + sin 6p) 

= Cos (0; + 02+... +6) + esin (61 + 69+... On). 


If 61 = ):=...=0n = 61, this equation becomes (cos @+: sin 6)” 
= cos né + «sin né; this shows that cos @ +:+sin@is a value 


De 
Moiyre's 
theorem, 


av 
of (cos n@ + «sin no) If now we change @ into n We see that 
6 : ‘ ; 1 mit 
cos af isin ° is a value of (cos @+ sin 6)”; raising each of 
these quantities to any positive integral power m, cos me + 


me m 
t sin-- is one value of (cos@+-¢siné@)™ Also 
cos (—S)o+ ‘sin (—Fe)= 1 3 
* * cos me +:sin me 
hence the expression of the left-hand side is one yalue of 
1 


_—$— — m 

(cos @ + «sin 6)” or of (cos @+:sin 6)». We have thus 
De Moivre’s theorem that cos k# + «sin ké is always one value 
of (cos + +sin 6)*, where k is any real quantity. 


The principal object of De Moivre’s theorem is Then 
to enable us to find all the values of an expression oh 
m 


of the form (a+ «b)”, where m and n are positive quantity. 
integers prime to each other. If a=r cos 0, b=r sin @, we 
m 


require the values of r™(cos@ + «sin o®. One value is im- 
mediately furnished by the theorem; but we observe that, 
since the expression cos @+ sin @ is unaltered by adding 


m.@+ Qsr 


eee + 


any multiple of 27 to 6, the “th power of rn (cos 


pai |) is ae if sis any integer; hence this ex- 
pression is one of the values required. Suppose that for two 
values 81 and s2 of s the values of this expression are the 
same ; then we must have m4 ee mit Tear; a multi- 


ple of 27 or s1— 8: must be a multiple of n. Therefore, if 


we give s the values 0,1,2,..n—1s ct 
get n different values of (a +8) ®, and hese w: 


* ues of (cos @ + «sin 6) a. 
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are obtained by giving s the values 0, 1, 2,...n—1 in the} 
m. @ + 28x - m. 6 + sr 
— + tgin ————— ), where r = 


m, 
expression r "(cos 
n 


(a? + b?)} and 6= arc tan =. 


We now return to the geometrical representation of the 
complex quantities. If the points B,, Bo, Bs, ... Ba repre- | 
sent the expression x-- ty (%-}- ty)’, (a-f-wy)*, ... (wt uy)” 
respectively, the triangle OABi, OB. Ba, ... OBn —1Bnare all 
similar. Let ( «--.y)"=a-- , then the converse problem 
of finding the nth root of a-- is equivalent to the 
geometrical problem of describing such a series of triangles 
that OA is the first side of the first triangle and OBn the 
second side of the nth. Now it is obvious that this geo- 
metrical problem has more solutions than one, since any 
number of complete revolutions round O may be made 
in travelling from B, to Bn. The first solution is that in 
which the vertical angle of each triangle 


is t BOA ; thesecond is that in which each is *(B,OA +2r),in 
this case one complete revolution being made round 0; the 


third has ~ (B,OA+4z)for the vertical angle of each triangle ; 


and so on. There are n sets 

of triangles which satisfy the 
required conditions. Forsim- » 
plicity we will take the case of P, 
the determination of the val-*% 


Sup- 


es P 
pose B to represent the expres- Gaeta v7 
sion cos 6+ ¢siné. If the angle 
AOP, is }@, P, represents the 
root cos oo «sin ; the angle 
AOB is filled up by the angles 

FP, 


B 


1 


of the three similar triangles 
AOP;, P\Om, piOB. Also, if Ps, 
P,; be such that the angles 
Qr 4r 
PiOP2, PiOPs, wes, 3 
angles AOP:, P2Op;, pjOB and AOPs, P;Op2, pxOB satisfy 
the conditions of similarity and of having OA, OB for 
the bounding sides; thus P2, P; represent the roots cos 
ter +e sin” mas - cos” 1* +esint 47 spectively. IfB 
coincides with A, the problem is reduced to that of finding 
the three cube roots of unity. One will be represented by 
A and the others by the two angular points of an equi- 
lateral triangle, with A as one angular point, inscribed in 
the circle. 
The problem of determining the values of the nth roots of 
unity is equivalent to the geometrical problem of 


Fie. 10. 
respectively, the two sets of tri- 


“ee ype inscribing a regular polygon of n sides in a circle. 
unity, Gauss has shown in his Disquisitiones arithmetice 


that this can always be done by the compass 
and ruler only when n isa prime of the form 2?+1. The 
determination of the nth root of any complex quantity 
requires in addition, for its geometrical solution, the di- 
vision of an angle into n equal parts. 

Srantori- We are now ina position to factorize an expres- 


zations. sion of the form z"—(a +4). Using the values 


which we have obtained above for (a + 0b)”, we have 
Rami 2 6 +. 28 . A +4 Qsr 

m—(a+¢b) =P 2— "(cos P+ sin * +2) ) 
3s=0 h n - nm 

S<Ek), 


Ifb=0, a Bey bee becomes 
sn — 
m—1— Pp 2—o0s "= —esin | 
pane § n n 


n 
s=s-—1 2 2 
=(x—1)(%+1) P : (2—c0s =F «sin =) 
s=—1 n n 


n 
_——], f 
meee —1) (e+1)P? (@—2 cos + 1)(n even) (2). 


n—1 
Loa gh 
(28-22 008 = +1) (n oda) 
uh) 
) we put a=—1, } =0, and therefore 6 =7, we have 


_  o- Fag? 


n—1 a. t 
. [ == eos Std gin 28+ =| 


3= 


8=—1 


n 


~ 
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n—2 
8s=— _ 
2 28 + Ir 
=P \ ele + 4 dl 
pi [ * 2a cos —— +1 | (Meven) ......0..-(4). 
> ir 
an +1=("+1)P : [ 27-22 008+ Jr, 
&s= 


; (n odd) (5). 
Also «2 — 2anyn cos no + y2n 


= (ar— yM cos nO + «sin n8)(a2N —yn cos nd — «sin nO) 


s=n—1 - 
6 2 
=p (2-9 008° £PF sin? +20") 


3=0 n n 
s=—n—1 r= 

= [= Ray 0050 + + yf ] Sais i esnetien (6). 
s=—0 a 


Airy and Adams have given proofs of this theorem which 
do not involve the use of the symbol « (see Camb, Phil. 
Trans., vol. xi.). 

A large number of interesting theorems may be derived 
from De Moivre’s theorem and the factorizations which we 
have deduced from it; we shall notice one of them. 


In equation (6) put y=3, take logarithms, and _— 
then differentiate each side with respect to x, and Rs caeahhonde 


we get heorem, 
a) able a BaD A hs le Xa—a—38 
on—2 cos nd+2—™" 50 a? —2cos0 4 77 4 —2 
Put =e, then we have the expression 
n(a2n — §2n) 
a? — b?) (a2n — 2anbn cos no + bn) 
for the sum of the series 
s=n—1 1 
= 5) ‘ 
8=0 a%—2ab cos 947 + 
We shall now consider what meaning can be comp] 
assigned to the symbol e™ +. The quantity e is Gana 
eer: n F ti 
defined as the limit of ' ie *\ ;where nis a pos- ie 
n nentials. 


itive quantity, and is increased indefinitely ; then, _ 
for a real value of x, et is the limit of € + =i or of 
n 


\ m7 
( 1+ <) ;where m= nz, when m is increased indefinitely. 


We may define et+y as the limit of ( 1+ ee when 
m is increased indefinitely. To determine a value of 
this limit put 1+ =r cos 6, Yr sin 6; then e + wisthe 
limit of rm(cos me+csin mé), and rm js equal to 


2 24 y? . 
{ 1+ yor } e or ultimately to ( 1+ “aE which 


has e* for its limiting value, Also @ is are tan> Yop 


+~m 
ee the limit; hence mé is ultimately equal to y, and 


thus the equation ex ++y=et(cos y+ sin y) follows from 
our definition. It may be shown at once that et + w x et! + wl 
=et +2 +t(y +), and, if we suppose that at++y denotes 
e(z + cy)log a, we may show that complex exponents defined 
thus obey the same laws as real ones. 


When the exponent is entirely imaginary we Expo- 
have, in accordance with the above definition, Rap 
ety = cosy +¢sin y and e—ty=cos (—y) “intand 
+ esin (—y) =cos y— «siny; wethusobtain the — ¢osine, 


exponential values of the sine and cosine— 
siny= 5, (ey—e—Y), cosy =5e ty+e—vy). 


If we give imaginary or complex values tothe — Expan- 
variables in algebraical expansions we obtain _ sions of 
analogous trigonometrical theorems; it is, how- aot 


ever, necessary to consider the convergency of the ‘Gaattien 
series so obtained in order to determine within and their 
what limits the values of the variables must lie. powers. 
If we expand e+y and ons by putting «y and j 


—ty in the series 1+ + #*5+7-$-5+--- 


1 
we obtain the series siny=y— B+ EE hes 


wt ee 
cos y= 1 Tarr ga * sili 


These series are convergent for all finite values of ¥. They 
may also be got from the expressions which we have ob- 
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tained for the cosine and sine of a multiple of an angle in - n 

terms of the cosine and sine of the angle, and would thus | __ %°(n? —2*)(n? —4") \ 6g. ¢_4)2 on—1 cog 28 ..000e(8) 

be made to rest upon a basis independent of the symbol «. 16 

ae Consider the binominal theorem | when » is an even positive integer ; 

sion of (a + b)™ —am + na®—b ou ge-3} GI 2HF + scccee n—1 n(n?—12) 

Borer l: |(—1) 2 cosn8=ncosné—-——3— cos*e + 

of sines n(n —1)...0..(n—r + 1) i | 3 

andco- +4 : — AN—TOP + ..000. + bn. ae aide 

a ‘ n(n? — 1)(n? —3?) = 

aetee oF Putting a=e'0,b==e — +6, we obtain ret f Camere cos’ —... + (—1) 2 2"—1 cos 76.....(9) 

cosines of \n -— = 

multiple (2 cos 0)" == 2 cos nd + n2 cos n — 26 when Ry is odd. If in the same three formulm we put 

are. =e =— e—9, we obtain the following four f lea: 
+ ny Boosh — 48 + aks ae sha ; aa 


(—1)2 cos né = (2 sin 6)"— n(2 sin 6)" —? 4 nin —3) 


4, uin—D- BT G08 (n—2r)0 + ie [2 
ae — 1) ease : 3 (—1)jren(n—r—1 —29r—1 
When n is odd the last term is 2 te 8) 8 ll a. akin $8 Cos 8, Ae aes ae are +1 se 
/ re an Ty, (4n +1) (2 sin 6)"—*" + ... (i EVEN)... ,000 soosbunseeneee tereEEmEEn) 
and when n is even it is ie , n—1 
— ean eG = 
If we puta= 8, b=— ee we obtain the formula ( » ? aa ioe (n? saree ae = re ay 22 pe: 42 
= . n(n—1) cos né =1—~ sin’ + ™\" —*"' sinto— n2(n? — 22 )(n? — 42) 
(— 1)2(2 sin @)n =2 cos n@ — 2n cos(n — 2)0 + 73 - [2 i [4 is 
7. . sin’ 6 +... = 2"—I sin 70 (1m EVEN) ...eseceee + sehen iter 12); 
oes (nok 4 ee af ere sin ne = nsino— 2 aint 9 ome ey 
cp (gs |; re (in + 1) aut 4 
2 cos(n — 2r)6...... + (—1)2 cats = ee + (1) 2 2-1 sin" 8/n Odd) --czermreee <scieanealaal. 
when n is even, and 
; Beas . : Next consider the identity, 5 ee 
a a es Gen fi 2 nt eave (n —2)0 gilt —90, be 
rs oe 2 Qsin (n—4)O....0 —i=(@+ort pq Expand both sides of this 
: equation in powers of «, and equate the <a of 
ot NS | ee a xr—1, then we obtain the ‘equation 
+(—1) tay? n(n — 1h... (0 + 3) 5n g = 
Lees} PT — (p+ qn—'— (n—2)( p-+-q)n—tpq 4 @ 


when nis odd. These formule enable us to express any P Th )n— 5 p%q? — a3 
f the sine or cos te f p+4q pg? —... + (—1, 
positive integral power 0 e si r cosine in terms o bescvethamisie! sau, prin 


sines or cosines of multiples of the argument. There are etre Cae p+ a" me “ 


corresponding formule when x is not a positive integer. 


Expan- Consider the identity log (1 —pz) + log (1— gz) If, as before, we write this in the reverse es 
sion of =log (1— p + qx + pqx*). Expand both sides of | the series oy 
aie’ this elec in powers of x, and equate the co- n_y ae - 
efficients of «", we then get ae > hes 2 s 
con p" + Qn= ‘(p + q)"—n(p + @)"— "pg Gel ce *) (pa) =5 | Vs ce 
aed] —S ra Lip + q)"— *p'g?+ ... +(—1)" ns _. a 
n(n? — 2?)(n? — 4?) / p+ q 3 
liad n(n —r —1) (n —r—2Q)...(n—2r 41) ST eae sguiia Ua i)" (pq) ‘ feet 
|r 
(p+q)"—* part .. (p+q— ] 
" If we write me series in the ree 2 oder, we have 
: a= bara n ‘ even, oe, 
p" + q"=2(—1) ee? (pq) 5 toate lly <0 y's aoe) 
re a 
| n 2 (iy [oo = Po. wr (ebay (pa) 
’ So ‘(ee # _n2(nt# — 2)(n? — 49) 3 mC +q\8 na 
4 ” at ) is vi : I : snes ites ‘ 
8 : 
Breas) psa | ; ty a 
z = =e asl 
when n is even, and ef 1) (p+q)" “| 
7 ee oe n—-3| when n is odd. ! 


Bar eh. ? [mea ® j C2") Pegs If we put p—e+0, q—e—'6, we obtain the fo 
sin né= sin @ (2 cose)" —1— (n— 2)(2 cose)” —§ 


p+q\3__ n(n* —12)(n?—3?) oe 242)? - wih 
GS whe pA STE Bap, (eg? f wks + Sa a—? (aeosei*— 8+ (— 1) 


oe 

iy ) 2 i p+a™ , (n—r— Tie—r—2).n(n— 29) ig m= 

- Whennisodd. If in these three formule we put p = e'@, r iad a 
tet ‘@, we obtain the following series for ied i Ra aac at aey peeve ee 


on ne = (2 on 0 —n (2m 9 —2 8 HD) (2 c080)n—4 | (— ye ~ sinne— sine { n cose —! C 


: et (—1)r Menta Mie—r— Pula sre 1) 
Lr 


’ @ cos 9)" a a eeereccer cocee: + tee eeeeeee comeagaeis sgn ee Be | : sel 
“when any psi nese ; 
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n_ cos*(a + ty) + sin®(2 + vy) =1, 
cos 4@--... + (—1)2 (2 cose)"—1 } (n odd).....++. (16). cosh*y — sinh*y = 1; 
I cos(% + vy) = cos x cosh y —« sin x sinh y, 
If we put in the same three formule p= e#, g=—e—0. sin(# + cy) =sin «# cosh y ++ cos x sinh y, 
we obtain the series cosh(a + 8) = cosh a cosh 6 + sinh a sinh 8g, 
n—2 = : sinh(a + B) =sinh a cosh 8 — cosh a sinh 8B. 
at eee [ tn, tally ly ae hese formulse are the basis of a complete hyperbolic trigo- 
( ) ae = Lge é— (n — 2)sin : nometry. The connection of these functions with the 
hyperbola was first pointed out by Lambert. 
(n—3)(n—4) .- ns If we equate the coeflicients of n on both sides 
- or sin"—°e—... + (—1)r of equation (13), we get iene 
+13 8 ofan 
Aesctaltd Lsin*"@ 1.3 sin5@ angle in 
(s—+r—1)(n—r —2)...(n—2r) . n_ a — 1g 2 3 2.4.5 powers of 
a §10 one a3 .3.5 sine i fs its sine. 
(m even) «ss. Ree en ae, Re eae ant can (17) 5 ire eta ( he ei 
: ae “ a must lie between the values + = This equation may also 
= cos né =the s rie: Od) acres secscsee. 18) ; 3 : me 
1) “ © saine series (n ) MiB); be written in the form 
E - n(n?—2?) . ,, , n(n?—2*)(n?—42) Vat ti SO he wcll isin iat 
= i A lee all Le eh IN AL ae Cee Mite ls Come ec Re MYON Se 
Sin 20 e088 { nsine [3 sin’é [4 are sin x etsateas ae goto 


n 
—_—1 
sin’@ +...4(—1)2 (2sine) —} } (m eVeN)...1000000(19) 3 


n2— 
| 2 


(n? —1?)(n?—— 32) 


i>, J 
sin?6+ sintd — ... 


cos nd = cose { 1— 


+ (2sinojn—1 } HAN eal coreonecice ta aR (20). 


» We have thus obtained formule for cos né and sin né@ both 
in ascending and in descending powers of cos @ and sin @. 
Viéte obtained formule for chords of multiple arcs in 
powers of chords of the simple or complementary arcs 
equivalent to the formule (13) and (19) above. These are 
contained in his work Theoremata ad angulares sectiones. 
James Bernoulli found formule equivalent to (12) and (13) 
(Mém. de V Académie des Sciences, 1702), and transformed 
these series into a form equivalent to (10) and (11). John 
Bernoulli published in the Acta eruditorum for 1701, among 
other formule already found by Viéte, one equivalent to 
(17). These formule have been extended to cases in which 
nis fractional, negative, or irrational; see a paper by D. 
F. Gregory in Camb. Math. Journ., vol. iv., in which the 
series for cos n@, sin né in ascending powers of cos @ and sin 
@ are extended to the case of a fractional value of n. These 


series have been considered by Euler in a memoir in the | 


Nova acta, vol. ix., by Lagrange in his Calcul des fonctions 


- (1806), and by Poinsot in Recherches sur Vanalyse des sections 


- angulaires (1825). 


The general definition of Napierian logarithms 


Spel is that, if e+ Ww =a cb, then r+ y= log (a+ i). 
; ihe Now we know that et + Y= e* cosy +e siny ; 


hence e* cos y =a, e sin y=), or e* =(a?+ b*)3, 
y=are tan am where mis an integer. If b=0, then 


m must be even or odd according as @ is positive or nega- 
tive; hence 


loge (a+b) = loge (a? + b?,4 +-« (are tan 2 + 2uz) 


or loge (a+ b) =loge (a? + b*)4 +« (arc tan S +2n+7), 


according as @ is positive or negative. Thus the logarithm 
of any complex or real quantity is a multiple-valued func- 
tion, the difference between successive values being 2z7¢; in 
particular, the most general form of the logarithm of a real 
positive quantity is obtained by adding positive or negative 
multiples of 27 to the arithmetical logarithm. On this 
subject, see De Morgan’s Trigonometry and Double Algebra, 
chap. iv., and a paper by Prof. Cayley in vol. ii. of Proc. 
London Math. Soc. 
We may suppose the exponential values of the 
sine and cosine extended to the case of complex 


tr gonom- arguments ; thus we accept eee ten etm 
4 ele + ey) —e—U(r+'y), 

Mas 2 
tions cos (x+ry), sin (x+ty) respectively. If x=0, we 
2 COS ty = : and sin «y= 


as the definitions of the func- 


2 


’ 


2 
1e of y and are written cosh y, sinh y; thus cosh y 
sinh y=—v-sin «y. The functions cosh y, sinh y 
ted with the rectangular hyperbola in a manner 
to that in which the cosine and sine are connected 
cle. We may easily show from the definitions 


when lies between + 1. 
By equating the coefficients of n? on both sides of equa- 
tion (12) we get 


2sinto 2.4 sin8a 2.4.6 sin%e 
yeas ee SNEAELE 
6 sin?@ +3 9 +375 3 +3507 ri Fse0(22), 
which may also be written in the form 
u Q af 2.4 ge 2 4G a8 
fhe 
(are sin 2)? =” tz9 +35 3 +3.5.7 ate 


when 2 is between +1. 
regard to x, we get 


Differentiating this equation with 


are sin « ri A die BATS 
=e eos. er 


if we put are sin # =are tan y, this equation becomes 


me =e eo See y 
arctany=r{1+sre gts 8 it+y 


This equation was given with two proofs by Euler in the 
Nova acta for 1793. - 
eS 


+ 7 
We have 3 log ¢ Paete 454% 


+0 + 
‘ 


+3 Gregory's 


1—x 3.5 series, 


put ty for x, the left side then becomes } { log 
(1 + y) —log(1— y) | or care tan y+ mz; 

vy" ss 
an oF 5 = ELT 


The series is convergent if y lies between +1; if we sup- 


hence are tan y+ nr = 


pose are tan y restricted to values between + a we haye 


5 
are tan y=y—2 +f — . 
which is Gregory’s series. 
Various series derived from (24) have been 
employed to calculate the value of z. At the end 
of the 17th century 7 was calculated to 72 places 


of decimals by Abraham Sharp, by means of the 


Series for 

ealeula- 
tion of 7. 
series obtained by putting are tan I=% y= 5 in (24). 


The calculation is to be found in Sherwin’s Mathematical 
Tables (1742). About the same time Machin employed the 


series obtained from the equation 4 are tan Pe, are tan an 


5 239 


=F to calculate 7 to 100 decimal places. Long afterwards 


Euler employed the series obtained from = 


4 
+arc tan - which, however, gives less rapidly converg- 
ing series (Introd,, Anal. infin., vol, i.). Lagny employed 
the formula are tan a me to calculate = to 127 places; the 


=arc tan 5 


result was communicated to the Paris Academy in 1719. 
Vega calculated to 140 decimal places by means of the 


1 
series obtained from the equation i = 5 arc tan = + 2..arc 
3 


t 
g (e%—e—¥). The quan- j tan io The formula 7= are tan st are tan 2 + are tan j 
tities TPT Y— 2" ore called the hyperbolic cosine | was used by Dase to calculate * to 200 decimal places. 


Rutherford used the equation = 4 are tan 5 are tan 55 
1 , 
+ are tan 99° 


If in (23) we put y=}and > we have 


rf 


Se 


" 


608 
1 1 
x==8 arc tan, + 4 are tan ; 
f i AL ,2. 4 1 
=2 eee 
Padi 108. 6 10% j 
2 2 2: 4 \ 
+5611 +5: wtr ~4(s55) + ae \, 


a rapidly convergent series for s which was first given by | 
Hutton in Phil. Trans, for 1776, and afterwards by Euler in 
Nova acta for 1793. Euler gives an equation deduced in the | 


1 
same manner from the identity 7 = 20 are tan 7 +8 arc 


tan A The calculation of + has been carried out to 707 


19 
places of decimals; see Proc. Roy. Soc., xxi. and xxii.; also 
SQUARING THE CIRCLE (vol. xxii. p. 435 8q.). 
We shall now obtain expressions for sin x and 


Factoriz- eos x as infinite products of rational factors. We 
ation of have 
sine and x a T 
cosine. sin x2 sin : sit. 
as i Hab etn sot or, 
= 23 sin 4 wee aoe sin EF 1 4 ’ 


proceeding continually in this way with each factor, we 
obtain 


zat+n—Il1r 


+e Pere 
PAK |) Ne gee a 


6 gene SE 
sin = 2%—sin — sin —— sin 
n n n 
where n is any positive integral power of 2. Now 


. a2trr , ctn—rr . etrr , rr—sz 
aa ———— sh — sin 
n zr n 

= sin? —— sin?-, 

n n 
. 2t+tnr x 
and sin ————_ —=o8 =; 
n n 


Hence the above may be written 
f re) ee aS tree Bon: =o 
sin 2 = 2"—! sin- (sin# ——sin? *) Ge ——sin? =) 
n n n n 


ake sin? 2) 
sin? — — sin 08 * =, 
where k= in—1, Let x id aay ed eae then we have 


i= — sin? | * sin? a -- Sin? Lob 
n n n’ 
hence 
sin z=n sin ~ cos ~ z(- ane (4 — pilin? abn ta ) 
n sin? r/n sin? 2x/n/*~ 
( = sin? a/n 
sin? kr/n 
We may write 
2 2 
sin z=n sin= cos — 24 a = m).. (1— = Bos ad an 
, sin? x/n ~ sin? mr/n 
where R See the product 
sin? = sin? — sin?” 
‘pe SF tees be S 
? 
sin? nin = sin? ™ * a sin? a 


and m is any ‘ohn integer independent of n. It is neces- 
sary, when we age n infinite, to determine the limit- 
ing value of t 


sin x -. sin 2 
—- ¢2>- ——,, and that of soe was is unity, we have 
nsin — cos ~ 
n n 
sing at 
ut (1-%)(1-#)..(i-# es) 


_ Now R& is less than unity, since sin ee is less than 


iy ME -t : at: 
sin mt de sin” 


proposition R is greater than 1 —sin* (coseet™ +1 ae pi 
n 
+ cose? Jana cosec 0< 5, if 0<5 5 ; 


1—"(— SS 1 cf 

, tera? meeps to tps 
= ty al ee, Sal 

or than 1 1 wate meet 


2 


Hence R=1 el 


TRIGONOMETRY. 


e quantity R; then, since the limit of 


zB +--3 also by an elementary algebraical 


R is therefore greater | fractions (see Quart. Journ. Math 


[ ANALYTICAL. 


proper fraction ; whence 


ie a2 2 - 
L jsin ee (1—%) (1-5) (i= ai )(1- 


| When m is indefinitely increased this becomes 


sing=s (1-5) (1-3) eb GS 


Rt=—o@ 
| The expression for cos « in factors may be found in a sim- 


(25). 


x— 22 
ilar manner by means of the equation cos x =2 sin i 


37—2 . 


cos — , or may be deduced thus 
4a? ) 
outa sin 2x ra nis? =) (a 4x? 
‘ 2sin Pp (1 x? ) - x2 oo) 


n2n2 


N= +o 
oe (+ 


n=—2 


x 
| Su rig) ee (28)- 
If we change x into «z, we have the formule for sinh z, cosh 


as infinite oasaee 
h = 3 h as it 
sinh 7=~2. 1+; =), cosh 4= +a): 
In the toate ee sin 2 as an “infinite product put 
© _* 1.3.30. oe 
t—=> we then get ims ‘5-3 a ae if we ‘ange 
after 2n factors in the numerator and denominator, we 
obtain the approximate equation 
__m 12,32, 52...(2n—1)2 5 
Ane 42.67... (nya MTD) 
-2an—1 


2)2F 5 
or 7 S505. Snead a V ne, where nv is a large integer. This 


2n 
expression was obtained in a quite different manner by 
Wallis (Arithmetica infinitorum, vol. i. of Opp.). 
We have 


(2+ y)P(1+ 228 at rennet 
sin (x+y) _ er (2+ 9 P( tan, and 
‘sin x sec. 


, 
aP(1+= 2) 
or cos y + sin y cot x 


(G+ st) +a) tate) 


(1+ 


a) 
Equating the coefficients of the first power " yon both 


« 


.| sides we obtain the series 


i 1 1 1 
coh eRe eae a eee samt. 
From this we may eter a correspon daiy santianelans 2, 
for, since cosec x= cot 5 = _ cot x, we obtain “a P+ 
id 1 1 i a ee 
Cosee * ete a—e | ator eee 
a 
ap ee = t 


oF 16s 
By resolving cost Fu) into factors we sh 


a similar manner the series 


and 5 aad 


These four formulz may also be f 
formule for sin x and cos x by taking 
differentiating. Glaisher has prov 


cos & 1 
the expressions for ——— cee pr ine 


for cot x antes be one 

equation cot a, 3 t. cot ; 

Schréter in Schlémilch’s Ze itech 1 
—— 


—_ 
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rf 1 1 1 1 ) - 22M, , 24 Wax?  2°Wyxt = 
ooo? tam | Tithe t' mn ae sec F== ~ + 3 = t sen avo), 
Js Pa ee 1 1 1 1 \ where + must lie between +47. By comparing the series 
are ean “4 spose. a1 he (31), (32), (33) with the expansions of cot 2, tan x, sec x 
if we put n= 3, these become obtained otherwise, we can calculate the values of Uo, 
mer cir te OF Uy... Vo, Vy...and Wi, Ws.... When Un has been found, 
7 = 3V 31 DED) ai AR L ~), | Vn may be obtained from the formula 2" Vp= (2"—1) Un. 
o/s ve ; e< , For Lord Brounker’s series of 7, see SQUARING THE CIR- 
eo (1 eee zs I 4. I ty) 7 | CLE (vol, xxii. p. 452). It can be got at once by 
2 leet I | el = | putting a=1,b=3,c=5....in Euler’s theorem oho 
By differentiating (27) we get 4 ee Ba a2 Sys + seca 
ES aglliag: Te. 1 | For Sitigng ws eh be hoe for m. 
oe (ata? (r—a (x +2e2 (x—20)? Sylvester gave (Phil. Mag., 1869) the con- 
- é { 5 ea 1 tinued fraction 
put r=6 and we get 7? = 9) er Bet mt 1 + oe. fr os Pe Oey Ree 
These series, among others, were given by Glaisher (Quart. 20 1+ 1+ 14 14°" 


Journ. Math., vol. xii.). 


Sums of We have sinh tz =72P ¢ ng =i) cosh 7x 
certain 2 n 
- ian =P ( 4 —-.) ; if we differentiate these 
Qn +1]? 
formule after taking logarithms, we obtain the series 
T 1 1 1 
Scat calf = - = _ + 
ge Ot — sane eee tase 
6 y | 1 1 
9 tanh rx = tap z + Ry Ag +m *elces 


These series were given by Kummer (in Crelle’s Journ., vol. 
1 


xvii.). peti Teas 
12” 4. 20 


The sum of the more general series 


1 
gon 4 mn gin 4 an 
(Proce. Lond. Math. Soc., vol. vii.). 
If in the series (12) and (13) we put n= 2a, 


+..., has been found by Glaisher 


cman at 
series for 9—- 
sine and pied 
cosine. Hy a 
eee 
ag? — 1) 98(a2— 12)(x2— 2?) 
[£ [6 
eee — fe a(a*—1) | x(x?—1*)(x2 — 22) 
sin f= V3{ 2— [3 [5 ee 


These series were given by Schelibach (in Crelle’s Journ, 
vol. xl viii.). 


If in the same series (12), (13) we put @ => i =, we get 


4x2 4x2 (4x2 — 2272) 
eee WE 1.2.3.4x¢ 
4x?(4x2 —22n2)(4¢2 — 4252) 
iy 1.2.3.4.5.675 , 
2x Qx’d4a2?—x?2)  Qx(4x2 — x2)(4e?2 — 32x?) 
ae te = To. 355 1.2.3.4.5 


We have of course assumed the legitimacy of the substi- 
tutions made. These last series have been discussed by M. 
David (Bull. Soc. Math, de France, vol. xi.) and Glaisher 
(Mess. of Math., vol. vii.). 


Sums of titel 
powers If Um denotes the sum of the series Ta a ea 
Se eh 9d that of the vertee 2. + 4 + 2 
nt nakn~ 3m sees m thato e series ym 3m 5m 
Bae: +...,and Wm that of the series eo af ms 


an +..., we obtain by taking logarithms in the formule 
(25) and (26) ‘ 
- x 1 gad x\6 
log (x cosec x) = v,(7) + 30:2) + 300(*) tae cy 
2 x\4 E 
log (see x) = v( = +3y.(*) 3¥o( =) + tie 
7 2 rg 3 T 
and differentiating these series we get 


1 had Ui U% 

5 cot a= 5 — a — hs — ort... (BL), 
6 

2 tan z= Fos, + Vaoaz3+ Lit 2695 + ... ....(32), 

2 7 Sa 7% 


In (31) « must lie between ++ and in (32) between +4r. 
Write equation (30) in the form 


sec z= 2(—1)n__Ont Vr 
(20 +15) 22 
and expand each term of this series in powers of x2, then 
Wwe get ’ 


Vou. XXITI.—1197 


| which is equivalent to Wallis’s formula for 7. This fraction 
was originally given by Euler (Comm. Acad. Petropol., vol. 
xi.); it is also given by Stern (in Crelle's Jowrn., vol. x.). 

It may be shown by means of a transformation of the 


series for cos x and 8 @ that tan 2 =" Con- 
3 8 ine os ; tinued 

3 a . . ractions 
ee This may be also easily shown as 4, trigo- 
follows. Let y= cos Vx, and let y’, y’’...de- ort” 
note the differential coefficients of y with re- tions. 


gard to x, then by forming these we can show 
that 4xy'’ + 2y’+y=0, and thence by Leibnitz’s theorem 
we have ; 
A4ay(n +2) + (4n — gb oo 1) + ym) =0. 
4x n ; 
a ieray® ae 2 nD) 
4x is 
~~ y(n + T)/y(n + 2)? 


Therefore y =—2 


a S i oy hoy = 4x att ate, 
hence —2/pxcot V x 2 ec ee 
a 2s go 
Replacing Vi by x we have tan x = = = s— se 


Euler gave the continued fraction + 
__ ntan x (n?— 1) tan?a (n? — 4) tan2a 
a 3— 5— 
(n2—9)tan’e 
ay Pepe eee y 
| this was published in Mém. de U’ Acad. de St. Pétersh., vol. vit 
| Glaisher has remarked (Mess. of Math., vol. iv.) that this 
'may be derived by forming the differential equation 
| (L—a? jy(m + 2) — (2m + L)axy(m +1) + (n? — m2 )y(m) = 0, 
where y= cos (n are cos #), then replacing « by cos x, and 
proceeding as in the former case. If we put n= 0, this be- 
comes 


tan nx 


__ tan a tan2x 4 tan’x 9 tan2x 


hp ae eget edcltel*g «) Sich: 
| whence we have 


| 
| 
| 
| 


vgn he ee 
| are rahe Be WE a eG 


It is possible to make the investigation of the 


nen? 


| properties of the simple circular functions rest Purel 

on a purely analytical basis. The sine of « gre 
would be defined as a function such that, if == “yrent of 
ba: dy h 8 th re sag te 
>=} _,, then y=s1n @; e quantity — une- 
ty gh" —y ¥ : ¥9 tions. 

1 

‘ d 

would be defined to be the complete integral Vik 3 

0 


1 
dy 
ul x Peal Ee < 
We should then have; x S rs Now change the 


variable in the integral to z, where y* +z? —1, we then 
z 
dz 
Tr org ee " 
have 5 —r= view and z must be defined as the co- 


| sine of a, and is thus equal to sin (5-2), satisfying the 


equation sin’x + cos’r—-1, Next consider the differential 
equation 
dy 


| = B.. tes 
Vi—y? is 
. This is equivalent to : 
hence the integral is 
| yV1—2 + eV1—y? =a constant. 
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The constant will be equal to the value u of y when z=0; | sin(5 : Oe ae r,cos( 5 


oT 3” 


+a)=— sin a; and thence by 


ai aa St 4. 28 — OB. 2 j 
ia Wiz wid ; of another use of the addition theorems that sin (+-+-z) = 
The integral may also be obtained in the form | —sin x cos (+ + «) = — cos 2, from which the periodicity 
yz— V1 —yV1— 2 = Vie. of the functions sin x, cos x follows. 
wae ay - dr “du 4 | poo . 
Let a== ; Vi-y B =f 5 eee mf Wi | We have also vice tloge (V1 —y?+-¢y); 
0 pe 
we have a+ 8=y, and sin y=sin acos f + cos a sin f, | whence loge (V 1 — y?+- :y) + loge (V 1 — # + 2) = a con- 


| stant. New. «2 st ner a. 
Therefore (V1—y'?+y)(V1—#2+428)= Vi— w+ um, 

| since u=y when z=0; whence we have the equation 

(cos a++csin a)(cos 8+¢sin 3) = cos (a+)+«sin (a+), 

om which De Moivre’s theorem follows. (E. W. H.) 


cos y= cos a cos 8 —sin asin B, 
the addition theorems. By means of the addition theo- 
rT 


eo) —Ow ve th 
rems and the yalues sin 5 =1, cos 5 = 0 we can prove that | fr 


_ 


TRILOBITES. See Crustacea, vol. vi. p. 578 sq. | Geologically, as well as botanically and zoologically, 

TRINCOMALEE, a town and naval station in the: Trinidad differs little from the adjacent mainland, with 
island of Ceylon, is situated on the northeast 
coast—which is bold, rocky, and picturesquely 
wooded—by road 113 miles north-northeast of 
Kandy, in 8° 33’ 30” N. lat. and 81° 13” 10’ 
E. long. It is built on the north side of the Bay 
of Trincomalee, on the neck of a bold peninsula 
separating the inner from the outer harbor. 
There is a lighthouse on the extremity of Foul 
Point at the southern side of the bay, and another 
on the summit of Round Island. The inner 
harbor is landlocked, with a safe anchorage and 
deep water close to the principal wharves; the 
outer harbor has an area of about 4 square 
miles, with a depth of about 70 fathoms. There 
is an admiralty dockyard, and the town is the 
Eee nayal station in the Indian seas. The 

readth of the streets and esplanades some- 
what atones for the mean appearance of the 
houses, but the town generally has a gloomy 
and impoverished aspect. Pearl oysters are 
found in the lagoon of Tambalagam to the west 


of the bay. The Government buildings include Ce ane 
the barracks, the public offices and residences of Serpents M! ence et 


the eivil and naval anthorities, and the official Map of Trinidad. 

house of the officer commanding-in-chief in the 

Indian seas. There is an hospital and outdoor dis-| which at one time it probably was connected. The 
ensary, and also a friend-in-need society. The popu- | soil, which is fertile, consists of clay, loam, and allu- 
ation of Trincomalee in 1881 was 10,180. vial deposits. The Moriche palm and mountain cab- 
The town was one of .the earliest settlements of the bage, as well og the cedar and the balata, are prominent 

Malabar race in Ceylon, who at a very early period erected Objects. Poisonous and medicinal plants grow every- 

on a height at the extremity of the peninsula, now crowned | Where, and the woods contain an inexhaustible supply 

by Fort Frederick, a temple dedicated to Konatha, or Kona- | of timber. There are two mineral springs. The most 

sir, nawed the “temple of a thousand columns.” The | curious natural feature of the island is the pitch Jake? 

building was desecrated and destroyed in 1622, when the in La Brea, 90 acres in extent, which furnishes an 


town was taken by the Portuguese, who made use of the “ Y 
materials for the erection of the fort. The town was suc- important export. The climate is healthy, the mean 


cessively held by the Dutch (1639), the French (1673), the | temperature being in January 76° Fahr. and in Sep- 
Dutch (1674), the French (1782), and the Dutch (1783), | tember 79°; it occasionally reaches 9U°. 


After a siege of three weeks it surrendered to the British : : i 
fleet in 1795, and with other Dutch possessions in Ceylon we ne peiaa rh ee nombered 100,535 ee 
; " Set turned in 1881 at 153,128 (83,716 males and 69,412 females), 
fo lly ceded to G “eC " 
was formally ceded to Great Britain by the treaty of Amiens | a4 in 1885 at 171,914. Of these about 100,000 are natives 
in 1801. Its fortifications have lately been strengthened. of the island, principally of African race, 50,000 are coolies 
TRINIDAD, a West Indian island, lying northeast introduced from India (an industrious and prosperous ele- 
f V la, betw Oo 97 o FAs ment of the population), while the remainder includes the 
of Venezuela, between 10° 3’ and 10° 50’ N. lat. and ; F 
61° 39 and 62° W. long., being the most southern of | Enelish and bpd rater ete Fey See relics 
Piteer = a es 7 halen Joy ‘ introduce: ually. ny French families from other 
the chain of islands separating the Atlantic from the cisle at the West Indies settled in Trinidad many years 
Caribbean Sea. Its area is 1754 square miles, or nearly | ago, and traces of this and of the Spanish oceupation are 
1,123,000 acres. Tn shape the island is almost rec- | obvious in laws, municipal arrangements, langt and 
tangular, but from its northwest and southwest corners | population. The two principal towns are Port and 
project two long horns towards Venezuela, enclosing 5# Fernando. The former (34,000 inhabitants), the capital 
he Gulf of Paria. Th h h . -° of the island, is built on a gently inclined plain near the 
the Gulf of Paria. The northwest horn terminates in ; ‘ 
aetna: tone of thea gS hich northeast angle of the Gulf of Paria, and is a fine and safe 
f 8, OF the channels between which | hort, In the town there are two cathedrals (the Roman 
the Boca Grande) lies the small British island of | Catholic and the Anglican), and outside it a nical gar- 
atos. The general aspect of Trinidad is level. But|den. San Fernando, about 30 miles southward, : 
three parallel ranges, varying from 600 to 3100 fect in Jation of 7000, is an important shipping place. 
height and clothed with forests, run from east to west. _ Of the total area about 300,000 acres are cultivated. “1 
The plains are watered by numerous streams, and the ak oe oa Dab ers 7 of the ene ee 1 
mountains are deeply furrowed by innumerable ravines. psa Petco = Morag pa or esa 
The rivers falling into the gulf are somewhat obstructed 


much from the effect of foreign state | 
by shallows, especially the Caroni and the Couva. | 1 This is vividly described by Charles 
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the export premiums of Germany and France. The sugar 


production in 1871 was 53,000 tons, in 1881 44,000 tons, and | 


in 1885 64,000 tons. The principal exports in 1885 were— 
sugar, 64,000 tons (value £684,675 [$3,327,520.50]); rum, 
72,525 galls. (£7878 [$38,287.08]); molasses, 2,416,761 galls. 
(£45,835 [$222,758.10]); cocoa, 14,904,840 Ibs. (£421,974 
[$2,050,795.64]) ; coffee, 20,270 lbs. ; asphalt, 28,505 tons raw 
and 6731 tons boiled; cocoa-nuts, 9,645,700; bitters (Angos- 
tura and others) and liquors, 32,240 galls.; the total 
value was £2,246,664 [$10,918,887.04], including £707,421 
{$3,338,066.06] specie and bullion. The imports in 1885 
dineluding bullion and specie) were £2,241,478 [$10,893,- 
583.18]. Among the principal items are cottons, linens, 
woollens, and textiles generally (largely from the United 
Kingdom), £235,895 [$1,146,449.70]; fish, flour, and pro- 
tee (principally from the United States), £270,000 
($1,3 


machinery (principally from the United Kingdom), £116,894 
{3$568,104.84] ; gold (principally from Venezuela in transit), 
£651,398 [$3,165,794.28]. The sailing vessels entering Trini- 
dad ports in 1885 had a burden of 150,219 tons, the steamers 
2a burden of 385,950 tons. The total public revenue 
in 1885 was £429,307 [$2,086.432.02], of which £240,444 
[$1,168,557.84] was for customs and excise. The total 
expenditure was £443,920 [$2,157,451.20]. 
public schools, of which 61 are Government and 61 assisted, 
with a total attendance of 13,282 scholars. The principal 
‘towns are connected by railway lines. 

Trinidad was discovered by Columbus on 31st July, 1498. 
It remained in Spanish possession (although its principal 
‘town, San José de Oruiia, was burnt by Sir Walter Raleigh 
in 1595) until 1797, when a British expedition from Mar- 
tinique caused its capitulation, and it was finally ceded to 
Great Britain in 1802 by the treaty of Amiens. 


the Madrid Government began to attract foreign immi- 
grants. Trinidad is still strictly a crown colony of Great 
Britain. 
president, and six official and eight unofficial members, all 
appointed by the crown. During the labor crisis caused by 
emancipation and the subsequent equalization of the British 
Aluties on free and slave-grown sugar, the colony was greatly 
assisted by the skilful administration of Lord Harris, 
governor from 1846 to 1851. 


See De Verteuil, Trinidad ; Colonial Office List ; Guppy, Trinidad | 


Almanac ; and Government Geological Survey. 


TRINITARIANS (Ordo Sanetce Trinitatis et Cap- 


torum), a religious order instituted about the year 
1197 by Innocent III., at the instance of John de 
Matha (1160-1213) and Felix de Valois (ob. 1212), for 
the ransom of captives among the Moors and Saracens. 
‘The rule was the Augustinian, the dress white with a 
red and blue cross. De Matha was the first general 
and de Valois the first abbot of the mother house at 
Cerffroid near Meaux, where the idea of the institu- 
tion had originated in a miraculous apparition. By 
1200 as many as 200 Christians had been redeemed out 
of slavery in Morocco by the order, which accordingly 
spread rapidly not only in France but also in Italy and 
Spain. Further favored by Honorius IIL. and Cle- 
ment IV., the Trinitarians spread into Portugal, the 
United Kingdom, Bohemia, Saxony, Poland, and 
Hungary, and even into America. In the 18th cen- 
tury they had in all about 300 houses; but the order 
is now sant extinct. About the middle of the 17th 
century it was stated that in France the ‘‘ redemp- 
tions’’ up to that time had numbered 246, the num- 
ber of prisoners bought off being 30,720; for Castile 
and Leon the corresponding figures were 362 and 
11,809. The order is sometimes spoken of as the 
“ordo asinorum’’ from the circumstance that origin- 
ally its members were not permitted to use any other 
beast of burden. In France they were known as 
Mathurins from the chapel of St. Mathurin or Mathe- 
lin in Paris, which belonged to them. 
TRINITY HOUSE, Corporation or. An asso- 
¢iation of English mariners, which originally had its 
Salaeartars at Deptford in Kent. In_ its first 


charter, received from Henry VIII. in 1514, it was. 
ild or fraternity of the most. 


described as the ** 
glorious and undividable Trinity and of St. Clement,” 
the court being made to consist of master, wardens, 
assistants, numbering thirteen in all and elected 


12,200); lumber (from Canada), £43,075 [$209,344.50] ; | 
vice (half from India), £113,940 [$553,748.40] ; hardware and | 


There are 145) 


Its real | 
starting-point as a productive country was in 1781, when | 


The legislative council includes the governor as | 
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jannually by the brethren. Deptford having been 
made a royal dockyard by Henry VIIL., and being the 
station where outgoing ships were supplied with pilots, 
the corporation rapidly developed its influence and 
usefulness. By Henry VIII. it was entrusted with 
the direction of the new naval dockyard. From Eliza- 
beth, who conferred on it a grant of arms in 1573, it 
received authority to erect beacons and other marks 
for the guidance of navigators along the coasts of 
England. It was also recognized as the authority 
in the construction of vessels for the royal navy. 
In 1604 a select class was constituted called elder 
brethren, the other members being called younger 
brethren. By the charter of 1609 the sole manage- 
ment of affairs was conferred on the elder brethren, 
the younger brethren, however, having a vote in the 
election of master and wardens. ‘The practical duties 
of the fraternity are discharged by the acting elder 
brethren, who have all had experience in naval affairs ; 
but as a mark of honor persons of rank and eminence 
are admitted as elder brethren and now form a large 
proportion of the members. In 1647 the corporation 
was dissolved by parliament, but it was reconstructed 
in 1660, and the charter was renewed by James IT. 
in 1685. A new hall and almshouses were erected at 
Deptford in 1765; but for some time the offices of the 
corporation had been transferred to London, and in 
1798 their headquarters were removed to Trinity 
' House, Tower Hill, built from the designs of Wyatt. 
By an Act of 1836 they received powers to purchase 
from the crown, as well as from private proprietors, 
all interests in coast lights.. For the maintenance of 
lights, buoys, ete., they had power to raise money by 
ame the surplus being devoted to the relief of old and 
indigent mariners or their near relatives. In 1853 
the control of the funds collected by the corporation 
was transferred to the Board of Trade, and the money 
over which the brethren were allowed independent 
‘control was ultimately reduced to the private income 
derived from funded and trust property. Their prac- 
‘tical duties in the erection of lighthouses, buoys, and 
beacons remain as important as ever, the number 
of persons employed in their service being over 800. 
They also examine navigating lieutenants in the royal 
navy, and act as nautical advisers in the High Court 
of Admiralty. 

TRINITY SUNDAY, which immediately follows 
Whitsunday, was in the older liturgies regarded 
merely as the ‘‘ Octave”’ of Pentecost. The habit of 
keeping it as a distinct festival seems to have sprung 
up about the 11th century. According to Gervase 0 
Canterbury, it was Thomas Becket who introduced it 
into England in 1162. The universal observance of it 
was established by Pope John XXII. in 1334. 

TRIPOLI, a North African state, bounded by the 
Mediterranean on the north, by the desert 
of Barea (or Libyan Desert), which separates Piste Ms 
it from Egypt, on the east, by the Sahara and Fezzan on 
‘the southeast, south, and southwest, and by Tunis on 
the northwest. The country is made up of a strip of 
| fertile soil adjacent to the sea, with vast sandy plains 
and parallel chains of rocky mountains, which finally 
join the Atlas range near Kairwdn in Tunis. It is nat- 
| urally divided into five parts, viz., Tripoli proper, to 
‘the northeast of which is the plateau of Rated and 
| Jebel al-Akhdar, to the south the oasis of Fezzan, to the 

southeast that of Aujala, and to the southwest that 
| of Ghadimes.! It is very badly watered: the rivers are 
‘small and the desert wells and watering places are often 
dry. As regards the coast, it is extremely difficult to 
| fix the exact border between Egypt and Tripoli. The 
seaboard of the Libyan Desert is so little known to 
| Europeans that the spacious harbors of Tebruk (Ta- 


1 Concerning the last-named districts full information can be 
found in Sahara und Sudan (Berlin, 1879-81) by Dr. Nachtigal, 
who continued the explorations of Southern Tripoli commenced 
by Barth and Rohlfs, Consult also Narrative of Travels and Discov- 
eries in Northern and Central Africa, by Denham, Clapperton, and 

~Oudney, London, 1826. 
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braca and Tabarka) and Bomba (Bombzea) have almost 
escaped notice. The land bordering the sea to the 
west of Cape Ras al-T'in does not partake of the sterile 
character of the wastes of Barca. The district of Jebel 
al-Akhdar (‘‘the Green Mountain’’), which intervenes 


between Ras al-I'in and Benghazi, abounds in wood, | 


water, and other resources; but its ports are scarcely 
worthy of the name, except Derna (Darnis), where 
vessels from Alexandria call to embark honey, wool, 
andwax. From Mers4 Suza (Apollonia, later Sozusa), 
now a mere boat cove, but once a powerful city of 
Cyrenaica, to Benghazi the coast abounds in extensive 
ruins. Benghazi itself, on the Bay of Sidra (Syrtis 
Major), is an insignificant fortified town trading in 
cattle and other produce. The principal products of 


the country are corn, barley, olives, saffron, figs, and | 


dates,—these last being perhaps the finest in the whole 
of North Africa. Fruit also is abundant in certain 
parts, and so are many kinds of vegetables. The 
horses and mules, though small, are capable of much 
hard work. The native tissues and pottery are almost 
as good as those of Tunis. Great quantities of castor 
oil come from Tadjura. In consequence of recent 
events in ‘unis, Tripoli has become the last surviving 
centre of the caravan trade to Northern Africa. It is 
at least 250 miles nearer the great marts of the interior 
than either Tunis or Algiers. A large proportion of 
the commerce of Tripoli is in the hands of British 
merchants or dealers in British goods, who send cloth, 
cutlery, and cotton fabrics southwards and receive in 
return esparto grass, ivory, and ostrich feathers. The 
sirocco blows with great force at times during the 
autumn, and the heat is as arule much greater than 
in Tunis. The climate is very variable; cold nights 
often succeed warm days; storms are of frequent oc- 
currence; and rain is at times wanting for many 
months. In addition to the capitol TrreoLt (see 
below), called Tarabulus al-Gharb to distinguish it 
from the town of the same name in Syria, the only 
important places are Murzuk and Ghaddmes in the 
interior ahd Benghazi (Berenice) on the coast. The 
eee of the country consists of Moors, Arabs, 

abyles, Kuluglis (descendants of Turkish fathers 
and Moorish mothers), Turks, Jews, Europeans, and 
Negroes. Nothing like a census has ever been at- 
tempted, and the number of inhabitants is purely a 
matter of conjecture. In the interior the population 
is very scattered, and it is not probable that the total 
exceeds from 800,000 to a million. The Europeans 
ge or 3000) on the coast are nearly all Maltese. 
There is a Jewish colony of about 4000 in the capital, 
and the trade is almost entirely in their hands and in 
those of the Maltese’. 

Since 1835 Tripoli has lost the semi-independent character 
of a regency which it formerly enjoyed in common with 
Tunis, and has become a vilayet or outlying province of the 
Turkish empire. For administrative purposes it is divided 
into five districts, which are again subdivided into twenty- 
five cantons, the former being governed by motasarrifs and 
the latter by caimacams. Each village has its sheikh, who 
is assisted by a sort of municipal council. Since the inva- 
sion of Tunis by the French, the Turkish garrison of Tripoli 
has been considerably reinforced, and many new fortifica- 
tions are partially erec.ued on the coast. The chief judge 
or cadi is nominated by the Porte; the muftis are subject to 
his authority. There are also a criminal court and a com- 
mercial tribunal. The taxes are collected by a receiver- 
general, also nominated from Constantinople, and they 
press very heavily on all classes of the inhabitants. The 
principal sources of revenue are the usual Mohammedan 
taxes. The constant succession of Turkish governors, each 
of whom invariably follows a different policy from that of 
his predecessor, has been fatal to the material progress of 
the country. There are few elementary schools in the 
capital, and instruction in the interior is entirely limited 
to the Koran, 

1 The best known English work on Tripoli is F. W. and H. W. 
Beechey's Proceedings of the Expedition to ‘Peviére the Northern Coast 
of ica from Tripoli Eastwards, London, 1828. Admiral W. H. 
Smyth's Mediterranean, London, 184, contains a description of the 


coast. See also Rae, Country of the Moors, London, 1877 and Broad- 
_ ley, Tunis Past and Present, London and Edinburgh, 1882. 
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History.—After falling successively into the hands of the 
Phenicians, Romans (a four-sided triumphal arch, erected 
in honor of Aurelius Antoninus and Aurelius Pius, still 
stands near the Marina gate), Vandals, and Greeks, Tripoli 
was finally conquered by the Arabs twelve centuries ago, 
and has remained a Moslem state ever since. In 1510 Fer- 
dinand the Catholic of Spain took it, and thirteen years 
later it was given to the Knights of St. John, who were 
expelled in 1553 by the Turkish corsairs Dragut and Sinan. 
Dragut, who afterwards fell in Malta, lies buried in a much 
venerated kubba close to one of the mosques. After his 
decease the connection between Tripoli and Constantinople 
seems to have been considerably weakened. But the Tri- 
politan pirates soon became the terror and scourge of the 
Mediterranean; half the states of Europe seem at some 
time or other to have sent their fleets to bombard the 
capital. In 1714, when Hosain ibn ’Ali founded the present 
line of the beys of Tunis,? Ahmed Pasha Caramanli achieved 
independence, and his descendants governed Tripoli until 
1835. In that year the Turks took advantage of a civil 
war to reassert their authority, and since that date Tripoli 
has been governed by representatives of the Sultan. 

The khouan (ikhwain) or semi-religious semi-political fra- 
ternities which exercise such considerable influence in 
Tunis, Algeria, and Morocco are perhaps still more power- 
fulin Tripoli. The most remarkable is that of the Sentsiya, 
the centre of whose authority is Jaghbub or Jerabub, north-- 
west of the oasis of Siwa. The sectaries of Sentisiya are 
found in all parts of North Africa, but exist in unusual 
force in Tripoli, and particularly in 'Ghadémes and Mur- 
zuk. A certain halo of romance surrounds the history of 
this powerful sect; but its chief has, up to the present time 
(1887), not played any conspicuous part in the affairs of the 
Soudan or in those of the North African littoral. Moham- 
med el-Sentsi came originally in 1830 from Mostaghanem 
in Algeria. He acquired a high reputation for sanctity at 
Fez in Morocco. After a visit to Mecca and the holy places 
he started a zdwiya or convent-college at Alexandria, but, 
being excommunicated by the Sheikh al-Islam at Cairo, he 
fled across the Libyan Desert to the Jebel al-Akhdar near 
Benghazi. He afterwards removed to Jaghbub, which has 
never been visited by any European traveller. Here he 
established his ziwiya in the midst of palm-groves and soon 
gathered nearly a thousand followers. His austere doc- 
trines are received with enthusiasm in the Moslem states 
of Northern and Central Africa. He established some one 
hundred sanctuaries in every considerable place between 
Morocco and Mecca, and appointed mukaddemin or lieu- 
tenants in nearly every part of Islam. Sensi the elder 
died in 1860 and was succeeded by his son, who bore the 
title of Al-Mahdi. Under his rule the prosperity of the 
zawiya at Jerabub is said to have greatly increased. Pil- 
grims to Mecca from North Africa, as well as those coming 
from Bornou and the Saharan provinces, flock there to seek 
his blessing. He not only receives caravans of ivory and 
ostrich feathers from the different sultans of the interior, 
but cargoes of arms and ammunition often arrive for him 
at the almost unknown harbors of the coast. Rohlfs, 
Nachtigal, and Duveyrier found their passage barred by 
Senusian agents. It was confidently expected Sentisi would 
make some demonstration at the beginning of the 14th cen- 
tury of the Hijra (November, 1882). His followers were, 
however, doomed to disappointment. Most of the Tripo- 
litan sheikhs are affiliated to the Sendsiya confraternity. 

From an archeological point of view ‘Tripoli possesses an 
interest equal to, if not greater than, that which attaches. 
to Tunis. On this subject the fullest information is afforded 
by the book of the Beecheys, and in a less degree by that of 
Mr. Rae. The former is illustrated by numerous plans and 
engravings and still affords the safest guide to the antiqui- 
ties of Tripoli. (A. M. B.) 


TRIPOLI, the capital of the above country, is 
situated in 32° 53’ 40’” N. lat. and 13° 117 827 E. 
long., on a promontory stretching out into the Medi 
terranean and forming a small bay. Its ere 
enceinte wall has the form of an irregular px 
A line of small half-ruined forts is supposed 
one side of the harbor, and the castle of the g 
the other. The desert almost touches the weste 
of the city, while on the east is the verdant « 
Meshiga, where are still to be seen the 
Caramanlian sultanas and the twelve-domed me 
of Sy Hamonda. In the town itself 
principal mosques, six of them possessing 


2 The Letters (London, 1819) of Richard Tully, 
at Tripoli from 1783 to 1793, throw a strange and 


Tripolitan life during the 18th century. 
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TRIPOLI—TRISTAN DA CUNHA. 


rets in the Turkish style. The streets are narrow, 
dirty, and unpaved; there is no European Yet 
Moorish 


properly so called: Tripoli is still a typical 
city. Its population numbers about 20,000. 
TRIPOLI ( Zardbulus), a town of Syria, capital of 
Liwa, on the river Kadisha or Abii ‘Ali, in 34° 267 
N. lat. and 35° 50’ E. long., is situated in a fertile 
maritime plain covered with orchards and dominated 
by a castle overhanging a gorge of the river, some 
parts of which are, perhaps, the work of the cru- 
saders. The port CAL-Ming) 
tant, on a small peninsula. The population is esti- 
mated at 17,000, with the port at 24,000 or a little 
more. Nearly half of these are Christians, the Mar- 
onites preponderating. There is a considerable export 
of silk cocoons and a native silk manufacture; the 
sponge fishery is a large industry; tobacco is ex- 
orted; and soap is made from the olive oil of the 
istrict. There are eighteen churches, and several 
monasteries, nunneries, and large khans. 


The ancient Pheenician city which we known only by its 
Greek name of Tripolis was the seat in Persian times of 
the federal council of Sidon, Tyre, and Aradus, each of 
which cities had its separate quarter in the “triple town” 
(see vol, xviii. p. 822). In the second and first centuries 
B.c. it struck coins, on which it is designated a “ holy and 
autonomous” city. These are succeeded by imperial coins 
ranging from 32 B.c. to 221 a.p. About 450, and again in 
550, it was destroyed by earthquake. The Arabs took it in 
638 after a prolonged siege, the inhabitants withdrawing 
by sea. It appears from Belddhori (p. 127) that at this 
time the city still consisted of three fortified places. Mo- 
‘Awiya recruited the population by a colony of Jews and 
gave it fortifications and a garrison against the naval 
attacks of the Greeks, who, notwithstanding, retook it for 
a brief space in the time of Abdalmalik (Belddh., ut sup.). 
It was again taken by the Greeks in the war of 966-69 and 
was besieged by Basil II. in 995, after which date it was 
held by a garrison in the pay of the Fatimite caliphs of 
Egypt, who treated the city with favor and maintained in 
it a trading fleet. At this time, according to the descrip- 
tion of Nasiri Khosrau (ed. Schefer, p. 40 sqq.), who visited 
it in 1047, it lay on the peninsula of Al-Miné, bathed on 
three sides by the sea, and had about 20,000 inhabitants 
and important industries of sugar and paper-making. Of 
the great sea-walls and towers there are still imposing re- 
mains. From this date till it was taken by the crusaders, 
after a five years’ siege, in 1109, the ruling family was that 
of ‘Ammar, who founded a library of over 100,000 volumes. 
Under the crusaders Tripoli continued to flourish, ex- 
ported glass to Venice, and had 4000 looms (Quatremére, 
Hist. des Sultans Mamlouks, ii. 103). In 1289 it was taken 
and destroyed by the sultan Kalatin of Egypt, and a new 
city was begun on the present site, which rapidly rose to 
importance (Ibn Battiita, i. 137). Its mediswval prosperity 
has obliterated most relics of remoter antiquity. 

See Renan, Mission de Phénicie, p. 129 sqq. 


7 
| 
TRIPOLITZA, officially TrrpoLts, a town of 
Greece, capital of the nomarchy of Areadia, is situated 
in a plain 3000 feet above sea-level, 22 miles south- 
west of Argos. The name has reference to the three 
ancient cities of Mantinea, Pallantium, and Tegea, of 
which Tripolitza is the modern representative. Before 
the war of independence it was the capital of the 
Morea and the seat of a pasha, with about 20,000 in- 
habitants ; but in 1821 it was taken and sacked by the 
‘insurgents, and in 1825 its ruin was completed by Ib- 
rahim Pasha. The town has since been rebuilt, and 
how (1887) contains about 10,000 inhabitants. 
TRISMEGISTUS. See Hermes TrisMEGIstvs. 
TRISTAN. See RomMAnce, vol. xx. p. 665 sq. 
TRISTAN DA CUNHA, a group of three small 
oleanic islands, situated in the South Atlantic nearly 
dway between the Cape of Good Hope and the 
st of South America, the summit of the largest 
eing in 37° 5’ 50’ 8. lat. and 12° 16” 40’” W. long. 
hey rise from the low submarine elevation which 
rans down the centre of the Atlantic and on which 
are likewise si Ascension, St. Paul’s Rocks, and 
the Azores; the average depth on this ridge is from 
© 1700 fathoms, while depths of 3000 fathoms 
nd on each side of it. e depth between the 


is about two miles dis- | 
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islands is in some places over 1000 fathoms. ‘Tristan, 

| the largest and northernmost island, is nearly circular 
in form, about 7 miles in diameter, with a volcanic 
‘cone in the centre (7640 feet). Precipitous cliffs, 
/1000 to 2000 feet in height, rise directly from_ the 
;ocean on all sides, except on the northwest, where 
| there is an irregular plain, 100 feet above the sea, and 
24 miles in length and 4 mile in breadth. The crater 
jot the central cone is said to be filled with a fresh- 
| water lake which never freezes. Inaccessible Island, 
the westernmost of the group, is about 20 miles from 
Tristan. It is quadrilateral in form, the sides being 
|about 2 miles long. The highest point (1840 feet) is 
on the west side; all round there are perpendicular 
cliffs 1000 feet in height. At the base of these are in 
some places narrow fringes of beach a few feet above 
the sea-level. Nightingale Island, the smallest and 
most southern of the group, is 10 miles from Inacces- 
sible Island. Its coasts, unlike those of the other 
two islands, are surrounded by low cliffs, from which 
there is a gentle slope up to two peaks, the one 1100 
feet, the other 960 feet high. coe are two small 
islets—Stoltenkoff (325 feet) and Middle (150 feet)— 
and several rocks adjacent to the coast. The rocks 
are feldspathic basalt, dolerite, augite-andesite, side- 
romelane, and paragonite; some specimens of the 
basalt have porphyritic augite. The caves in Night- 
ingale Island indicate that it has been elevated several 
feet. On almost all sides the islands are surrounded 
by a broad belt of kelp, the gigantic southern sea- 
weed (Macrocystis pyrifera), through which a -boat 
may approach the rocky shores even in stormy 
weather. There is no good or safe anchorage. The 
beaches and lower lands are covered with a dense 
growth of tussock grass (Spartina arundinacea), & to 
10 feet in height, which shelters millions of penguins 
(Eudyptes chrysocoma), which there form their rook- 
eries. There is one small tree (Phylica nitida), which 
grows in detached patches on the lower grounds. In- 
dependently of introduced plants, fifty-five species 
have been collected in the group, twenty-nine being 
flowering plants and twenty-six ferns and lycopods. A 
majority of the species are characteristic of the present 
general flora of the south temperate zone rather than 
any particular part of it; botanically the group is 
generally classed with the islands of the Southern 
Ocean. <A finch (Nesospiza acunhe), a thrush (Ne- 
socichla eremita), and a water hen ( Gallinula nesiotis) 
are the only land birds—the first two being peculiar to 
the islands. In addition to the penguins numerous 
other sea birds nest on the islands, as petrels, alba- 
trosses, terns, skuas, and prions. One or two land 
shells, a few spiders, several Coleoptera, a small lep- 
idopter, and a few other insects are recorded, but no 
Orthoptera or Hymenoptera. The prevailing winds 
are westerly. December to March is the fine season. 
The climate is mild and on the whole healthy, the 
temperature averaging 68° Fahr. in summer, 55° in 
winter,—sometimes falling to 40°. Rain is frequent ; 
hail and snow fall occasionally on the lower grounds. 
The sky is usually cloudy. The islands have a cold 
and barren appearance. The tide rises and falls about 
four feet. 


The islands were discovered and named by the Portu- 
guese in 1506. The Dutch described them in 1643, D’Et- 
cheverri Janded on them in the year 1767, when he gave 
Nightingale and Inaccessible Islands their names. Their 
exact geographical position was determined by Captain 
Denham in 1852, and the,“ Challenger” completed the ex- 
ploration of the group in 1873. When first discovered the 
islands were uninhabited. Towards the end of the 18th 
and in the beginning of the 19th century several sealers 
resided on them for longer or shorter periods. In 1816 the 
islands were taken possession of by Great Britain. In 1817 
the garrison was withdrawn, but Corporal William Glass, 
his wife and family, and two men were allowed to remain.! 


1 e garrison was stationed on the island to keep a watch on 
Na Syed ge a prisoner at St. Helena, distant about 1300 miles, 
and was withdrawn after his death in 1821.—Am. Ep.) 

' 
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TRITON—TROAD. 


This small colony received additions from time to time | as the former, or more so, but differs somewhat in habits, 
from shipwrecks, from whalers, and from the Cape of Good | in autumn and winter being alinost entirely terrestrial, and 


Hope. In 1826 there were 7 men and 2 women besides 
children. 
They possess cattle, sheep, and geese. There are usually 
good potato crops. The settlement has always been on the 
flat stretch of land on the northwest of Tristan, and is 
called Edinburgh. Two Germans lived for several years on 
Inaccessible Island, but with this exception there have 
been no settlements either on this or on Nightingale Island. 


TRITON. The genus 7'riton was constituted by | Other less distinctive features are that the back is flattened, 


Laurenti, in his Synopsis Reptilium, and the name 
was adopted by nearly all writers on Amphibia. In 
Brit. Mus. Cat.: Batrachia Giradientia, by G. A. 
Boulenger, the genus is expanded and called by the 
name Molge, which was used by Merrem in his Venta- 
men Syst. Amphibia, 1820. The genus belongs to the 
division Mecodonta of the family Salamandrida 
in Strauch’s classification (see AMPHIBIA, vol. i. p. 
667). 


Strauch, is as follows. 
adherent or somewhat free posteriorly. Palatine teeth 
in two straight or slightly curved series. Fronto- 
squamosal arch present (except in J. cristatus), liga- 
mentous or bony. ‘Toes five. Tail compressed. Th 
Bell’s British Reptiles, 2d ed., 1849, four species were 
described as occurring in Britain. According to Bou- 
lenger, there are only three British species, Molge 
cristata, Boul. (Laurenti), M. vulgaris, Boul. (Linn. ), 
and M. palmata, Boul. (Schneider). We give a short 
account of these under the names Ziton cristatus, 7’. 
vulgaris, and T. palmatus respectively. 


The name Triton cristatus for the first species has been used 
by a great number of authoritative writers on Amphibia, 
including Laurenti, Tschudi, Bonaparte, Duméril and 
Bibron, and Strauch, and also by Bell and Fleming among 
students of British fauna.) The diagnosis of T. cristatus is 
as follows: The males have a dorsal crest which is toothed ; 
the fronto-squamosal arch is absent; the color of the ventral 
surface is orange with black spots. This species is com- 
monly knownas the great water-newt. Theaverage length 
of the adult is 6 inches. The colors are most brilliant in 
the male, and more developed in the breeding-season— 
spring and summer—than in winter. The back is blackish 
or yellowish brown, with round black spots; the sides of 
the tail are white. The dorsal crest of the male is sepa- 
rated entirely from the tail crest, and both disappear in 
winter. The skin is covered with warty tubercles. There 
are no parotids; but glandular pores are present over the 
eyes and in a longitudinal series along each side. The 
species is pretty common in ponds and ditches in most parts 
of Britaiu, but more abundant in the south than in the 
north ; in the neighborhood of London it is found in great 
numbers. Its food consists of aquatic insects and other 
small animals; in the spring it devours the young tadpoles 
of the frog with avidity, and occasionally it feeds on the 
smaller species, 7’. vulgaris. In winter it hibernates, either 
quitting the water and hiding under stones or remaining 
torpid at the bottom of the water. It breeds chiefly in May 
and June. As in all Salamandrida, a true copulation takes 
place and the fertilization of the ova is internal. The 
female deposits each egg separately in the fold of a leaf, 
which she bends by means of her hind feet; the adhesive 
slime surrounding the vitellus keeps the leaf folded. The 
tadpole when first hatched is much more fish-like in form 
than that of the frog, the body diminishing in thickness 
gradually to the end of the tail. A continuous median fin 
runs along the back from the head, round the end of the 
tail, along the ventral median line, to the region of the 
gills, thus extending, as in many fish larve, in front of the 
anus. The larva possesses three pairs of branched external 
gills, and in front of these a pair of processes by which it 
can adhere to fixed objects in the water. T. cristatus is 
abundant throughout Europe, ranging from Sweden and 
Russia southwards to Greece, and from Britain to the Cau- 
casus, ‘ ‘ 

The diagnosis of T. vulgaris, the Lissotriton punctatus of 
Bell, is: Males with a dorsal crest continuous with the 
caudal, and festooned; belly not brilliantly colored ; back 
spotted. This species, often called the common or small 
newt, has a smooth skin, no glandular pores on the sides, 
but two patches on the head. It is as abundant in Britain 


: 2 ig species of Triton are called in English efts, evets, or 
newts. 


In 1873 there were 84 inhabitants, in 1886 97, | 


| widely distributed throughout Europe, 


The definition of Molge given by Boulenger, | 
which closely agrees with that of Triton adopted by | 
Tongue free along the sides, | cle vome tor decisive ! 
mies; for victories in civil war or over rebels a triumph 


only living in water during the breeding season. Like the 
former species it is carnivorous. It is found in most parts 
of Britain, and throughout Europe, except in the south of 
France, Spain, and Portugal; it also extends into temperate 
Asia. 

T. palmatus, Tschudi (Schneider), the Lissotriton palmipes 
of Bell, is thus distinguished: Male with dorsal crest, 
which is low with an even margin and continuous with the 
caudal ; fronto-squamosal arch long; toes in male webbed. 


with a raised line on each side, and the tail in the male 
truncate, terminating in a short slender filament. This 
species is not so common in Britain as the other two; it is 
It was first dis- 
covered in Britain in 1843. 

Boulenger recognizes nineteen species of Molge, of 
which nine besides those found in Britain are European. 
Only two species occur in America. Strauch gives twenty 
species. 


TRIUMPH, an honor awarded to generals in an- 
cient Rome for decisive victories over foreign ene- 


was not allowed. The power of granting a triumph 
rested with the senate; and it was a condition of grant- 
ing it that the victorious general, on his return from 
the war, should not have entered the city until he 
entered it in triumph. Lucullus on his return from 
Asia waited outside of Rome three years for his tri- 
umph. The triumph consisted of a solemn proces- 
sion, which, starting from the Campus Martius outside 
the city walls, passed through the city to the Capitol. 
Rome was en féte, the streets gay with garlands, the 
temples open. The procession was headed by the 
magistrates and senate, who were followed by trump- 
eters and then by the spoils, which included not only 
arms, standards, statues, etc.. but also representations 
of battles, and of the towns, rivers, and mountains of 
the conquered country, models of fortresses, ete. 
Next came the victims destined for sacrifice, especially 
white oxen with gilded horns. They were followed by 
the prisoners who had not been sold as slaves but kept 
to grace the triumph; they were put to death when 
the procession reached the Capitol. The chariot which 
carried the victorious general (t77wmphator) was crowned 
with laurel and drawn by four horses. The general 
was attired like the Capitoline Jupiter in robes of 
purple and gold borrowed from the treasury of the god; 
in his right hand he held a laurel branch, in his left 
an ivory sceptre with an eagle at the point. Above 
his head the golden crown of Jupiter was held by a 
slave who reminded him in the midst of his glory that 
he was a mortal man. Last came the soldiers shout- 
ing Jo triumphe and singing songs both of a laudatory 
and scurrilous kind. On reaching the temple of 
Jupiter on the Capitol, the general placed the laurel 
branch (in later times a palm branch) on the lap of the 
image of the god, and then offered the thank-offerings. 
A feast of the magistrates and senate, and sometimes 
of the soldiers and people, concluded the ceremony, 


| which in earlier times lasted one day but in later times 


occupied several. A naval or maritime triumph was 
sometimes celebrated for victories at sea. Is 
who were not allowed a regular triumph by the senate 
had a right to triumph at the temple of Jupiter Latiaris 
on the Alban Mount. ! na 
TRIVANDRUM, a town of India, eapital of the 
native state of TRAVANCORE (q.v.), is situated in 8° 
29’ 3” N. lat. and 76° 59’ 9” E. long., near the coast, 
not far from Cape Comorin. _ It is the residence of the 
maharajah, and contains an observatory and a museum, — 
besides several other fine buildings. vouneneaty 1 it 
is inferior in importance to Aleppi, the trade ¢ 2 of 
the state. In 1881 it had a population of : 
TROAD ann TROY. The Troad (} T 
of 'Froy, is the northwestern 
of Asia Minor. The name ‘ 
never used by Homer,—who calls the 
like the city, Tpoim,—but is alreac 


TROAD. 


otus. The Troad is bounded on the north by the 
Hellespont and the westernmost part of the Propontis, 
on the west by the Aigean Sea, and on the south by 
the Gulf of Adramyttium. The eastern limit was 
variously defined by ancient writers. In the widest 
acceptation, the Troad was identified with the whole of 
western and southwestern Mysia, from the Asepus, 
which flows into the Propontis a little west of Cyzicus, 
to the Caicus, which flows into the #gean south of 
Atarnens. But the true eastern boundary is un- 
doubtedly the range of Ida, which, starting from near 
the southeast angle of the Adramyttian Gulf, sends its 
northwestern spurs nearly to the coast of the Pro- 
pontis, in the region west of the Asepus and east of 
the Granicus. ‘arse 3 Ida for the eastern limit, we 


have the definition which, as Strabo says, best corre- | 


sponds with the actual usage of the name Troad. Ida 
is the key to the physical geography of the whole 
region; and it is the peculiar character which this 
mountain-system imparts to the land west of it that 
constitutes the real distinctness of the Troad from the 
rest of Mysia. Nature has here provided Asia Minor 
with an outwork against invaders from the northwest ; 
and as in the dawn of Greek legend the Troad is the 
scene of the struggle between Agamemnon and Priam, 
so it was in the Troad that Alexander won the battle 
which opened a path for his further advance. 

The length of the Troad from north to south—tak- 
hic tay ing a straight line from the northwest 
divisions, point, Cape Sigeum (Yeni Shehr), to the 

southwest point, Cape Lectum (Baba-Cal- 

essi)—may be roughly given as forty miles. The 
breadth, from the middle point of the west coast to 
the main range of Ida, is not much greater. The 
whole central portion of this area is drained by the 
Mendere (the ancient Scamander), which rises in Ida 
and is by far the most important river of the Troad. 
The basin of the Mendere is divided by hills into two 
distinct parts, a southern and a northern plain. The 
southern—anciently called the Samonian plain—is the 
great central plain of the Troad, and takes its modern 
name from Bairamitch, the chief Turkish town, which 

is situated in the eastern part of it near Ida. Itisof 
an elongated form, the extent from north to south 
being large in proportion to the average width, and is 
enclosed by hills which, especially towards the south, 
are low and undulating. From the north.end of the 
plain of Bairamitch the Mendere winds in large curves 
through deep gorges in metamorphic rocks, and issues 
into the northern plain, stretching to the Hellespont. 
This is the plain of Troy, which hasan average length 
of seven or eight miles from north to south, with a 
breadth of some two or three from east to west. The 
hills which enclose it on the south and east are quite 
low, and towards the east the acclivities are in places 
so gentle as to leave the limits of the plain somewhat 
indefinite. Next to the basin of the Mendere, with its 
two plains, the best-marked feature in the river-system 
of the Troad is the valley of the Touzla, the ancient 
Satniois. The Touzla rises in the western part of 
Mount Ida, south of the plain of Bairamitch, from 
which its valley is divided by hills; and, after flowing 
for many miles. almost parallel with the south coast of 
the Toad, from which at Assus, it is less than a mile 
distant, it enters the Algean about ten miles north of 
~ Cape Lectum. Three alluvial plains are comprised in 
its course. The easternmost of these, into which the 
river issues from rugged mountains of considerable 
height, is long and narrow. The next is the broad 
plain, which is overlooked by the lofty site of Assus, 
and which was a fertile source of ees to that city. 


The third is the plain at the embouchure of the river 
on the west coast. This was anciently called the Hale- 
sian (‘AA@jowv) plain, partly from the maritime salt- 
works , hear the town of Hamaxitus, partly 
so from the hot salt-springs which exist at some dis- 

2 f the sea, on the north side of the river, 
formations of rock-salt are also found. 
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| Maritime salt-works are still in operation at the mouth 
(of the river, and its modern name (‘Touzla= salt) pre- 
serves the ancient association. <A striking 
‘feature of the southern Troad is the high 
‘and narrow plateau which runs parallel with the 
| Adramyttian Gulf from east to west, forming a south- 
‘ern barrier to the valley of the Touzla, and walling it 
off from a thin strip of seaboard. This plateau seems 
to have been rade by a volcanic upheaval which came 
late in the Tertiary period, and covered the limestone 
of the south coast with two successive flows of trachyte. 
The lofty crag of Assus, washed by the sea, is like a 
tower standing detached from this line of mountain- 
wall. The western coast is of a different character. 
North of the Touzla extends an undulating plain, 
narrow at first, but gradually widening. Much of it 
is covered with the valonia oak (Quercus AZgilops), 
one of the most valuable products of the Troad. 'To- 
wards the middle of the west coast the adjacent ground 
becomes higher, with steep acclivities, which some- 
times rise into peaks; and north of these, again, the 
seaboard subsides towards Cape Sigeum into rounded 
hills, mostly low. 

The timber of the Troad is supplied chiefly by the 
afeleiay on the slopes of Mount Ida. 

ut nearly all the plains and hills are more 
or less well wooded. Besides the valonia 
oak, the elm, willow, cypress, and tamarisk shrub 
abound. Lotus, galingale, and reeds are still plentiful, 
as in Homeric days, about the streams in the ‘Trojan 
plain. The vine, too, is cultivated, the Turks making 
from it a kind of syrup and a preserve. In summer 
and autumn watermelons are among the abundant 
fruits. Cotton, wheat, and Indian corn are also grown. 
The Troad is, indeed, a country highly favored by 
nature—with its fertile plains and valleys, abundantly 
and continually irrigated from Ida, its numerous 
streams, its fine west seaboard, and the beauty of its 
scenery. Undera good government, it could not fail 
to be exceedingly prosperous. Under Turkish rule, 
the natural advantages of the land suffice to mitigate 
the poverty of the sparse population, but have scarcely 
any positive result. 

In the Homeric legend, with which the story of the 
Troad begins, the people called the Troes 
are ruled by a king Boam, whose realm joy 
includes all that is bounded by ‘‘ Lesbos, 
Phrygia, and the Hellespont’’ (/7., xxiv. 
544), 7.e., the whole ‘‘ Troad,’”’ with some extension 
of it, beyond Ida, on the northwest. According to 
Homer, the Achzeans under Agamemnon utterly and 
finally destroyed Troy, the capital of Priam, and over- 
threw his dynasty. But there isan Homeric prophecy 
that the rule over the Troes shall be continued by 
/Mneas and his descendants. From the ‘‘ Homeric” 
Hymn to Aphrodite, as well as from a passage in the 
20th book of the Iliad (75-353)—a passage undoubt- 
edly later than the bulk of the book—it is certain that 
in the seventh or sixth century B.C. a dynasty claiming 
descent from Aineas reigned in the Troad, though the 
extent of their sway isunknown. The Homeric tale 
of Troy is a poetic creation, for which the poet is the 
sole witness. The analogy of the French legends of 
Charlemagne warrants the supposition that an Achzean 

rince once held a position like that of Agamemnon. 

e may suppose that some memorable capture of a 
town in the Toad had been made by Greek warriors. 
But we cannot regard the Jiivd in any closer or more 
exact sense as the historical document of a war. The 
geographical compactness of the Troad is itself an ar- 

ument for the truth of the Homeric statement that 
it was once united under a strong king. How that 
kingdom was finally broken up is unknown. Thracian 
hordes, including the Treres, swept into Asia Minor 
from the northwest about the beginning of the sev- 
enth century B.¢., and it is probable that, like the 
Gauls and Goths of later days, these fierce invaders 
made havoe in the Troad. The Ionian poet Callinus 
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has recorded the terror which they caused further 
south. . 
A new period in the history of the Troad begins 


with the foundation of the Greek settle- | 


Greek settle- 


ments. ments. The earliest and most important 


of these were Molic. Lesbos and Cyme in 
Holis seem to have been the chief points from which 
the first AXolie colonists worked their way into the 


Troad. Commanding positions on the coast, such as | 


Assus and Sigeum, would naturally be those first occu- 
pied ; and some of them may have been in the hands 
of AXolians as early as the 10th century B.c. It appears 
from Herodotus (v. 95) that about 620 B.c. Athenians 
oecupied Sigeum, and were resisted by Adolic colonists 
from Mytilene in Lesbos, who had already established 
themselves in that neighborhood. Struggles of this 
kind may help to account for the fact noticed by 
Strabo, that the earliest colonies had often migrated 
from one site in the Troad to another. Such changes 
of seat have been, he observes. frequent causes of con- 
fusion in the topography; and the fact has an impor- 
tant bearing on attempted identifications of the more 
obscure ancient sites. 

Among the Greek towns in the Troad, three stand 
poe out with especial prominence—Ilium in the 
pibare. north, Assus in the south, and Alexandria 

Troas in the west. The site of the Greek 
Tlium is marked by the low mound of Hissarlik 
(‘‘ place of fortresses’’) in the Trojan plain, about 
three miles from the Hellespont. The early Greek 
settlers in the Troad naturally loved to take Homerie 
names for their towns. ‘The fact that Homer places 
the town of Dardania far inland, on the slopes of Ida, 
did not hinder the founders of the Afolic Dardanus 
from giving that name to their town on the shores of 
the pone The site of the historical Thymbra, 
‘again, cannot be reconciled with that of the Homeric 
Thymbra. Similarly, the choice of the name Ilion in 
no way justifies the assumption that the Greek settlers 
found that spot identified by tradition with the site of 
the town which Homer calls Ilios. It does not even 
warrant the hypothesis that they found a shrine of 
Athene Ilias existing there. For them, it would be 
enough that the sounding name could be safely appro- 
priated, the true site of Homeric ios being forgotten 
or disputed,—and that their town was at least in the 
neighborhood of the Honieric battlefields. The Greek 
Ilium may have been founded about 700 8B.c. It is 
noticeable that no ancient writer suggests a later date 
than the time of Croesus (¢. 550 B.c.); and Strabo 
says that the establishment of the colony at Hissarlik 
—after previous occupation of a different site—took 
place ‘‘in the time of the Lydians’’ (ém? Avdév). It 
would be reasonable to infer that the Greek Ilium 
preserved some well-marked traces of Lydian influence, 
perhaps in architecture or art, perhaps in manners or 
traditions. The traces of Lydian workmanship found 
in the excavations at Hissarlik are thus easily ex- 
plained, without recourse to the shadowy hypothesis 
of a distinct Lydian settlement on the spot. When 
Xerxes visited the Trojan plain, he ‘‘ went up to the 
Pergamon of Priam,’ and afterward sacrificed to the 
lian Athene (Herod., vii. 42). It is doubtful whether 
the ‘‘ Pergamon”’ meant was at the Greek Tlium, or 
at another site (to be mentioned presently), Bundr- 
bashi; strong reasons in favor of the latter have lately 
been adduced by Mr. George Nikolaides, in his 
*TAcddog Erparnyix) Acacxevf. In the 4th century Ilion 
is mentioned among the towns of the Troad which 
yielded to Dercyllidas (399 B.c.), and as captured by 
Charidemus (359 B.c.). It possessed walls, but was a 
petty place, of little strength. In 334 n.c. Alexander, 
on landing in the Troad, visited Tlium. In their 
temple of Athene the Ilians showed him arms which 
had served in the Trojan war, including the shield of 
Achilles. Either then, or after the battle of Granieus, 
Alexander directed that the town should be enlarged, 
and should have the rank of ‘‘city,’’ with political 


‘from which their nation sprang. 
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|independence, and exemption from tribute. The 


battle of Ipsus (301 B.c.) added northwestern Asia 
Minor to the dominions of Lysimachus, who exeeuted 
the intentions of Alexander. He gave Ilium a wall 5 
miles in circumference, incorporating with it some 
decayed towns of the Seich bordel and built a hand- 
some temple of Athene. In the 3d century B.c. Liam 
was the head of a federal league (xoedv) of free Greek 
towns, which probably included the district from 
Lampsacus on the Hellespont to Gargara on the 
Adramyttian Gulf. ‘Twice in that century Diam was 
visited by Gauls. On the first occasion (278 B.C.) the 
Gauls, under Lutarius, sought to establish a stronghold 
at Ilium, but speedily abandoned it as being too weak 
for their purpose. Forty years later (238 B.c.) Gauls 
were brought over by Attalus I. to help him in his 
war against Acheeus. After deserting his standard 
they proceeded to pillage the towns on the Hellespont, 
and finally besieged Ilium, from which, however, they 
were driven off by the troops of Alexandria Troas. 
At the beginning of the 2d century B.c. Ilium was in 
a state of decay. As Demetrius of Scepsis tells us, the 
houses ‘‘had not even roofs of tiles,’ but merely of 
thatch. Such a loss of prosperity is sufficiently ex- 
plained by the incursions of the Gauls and the insecure 
state of the Troad during the latter part of the 3d 
century. The temple of the [lian Athene, however, 
retained its prestige. In 192 B.c. Antiochus the Great 
visited it before sailing to the aid of the Adtolians. 
In 190 B.c., shortly before the battle of Magnesia, the 
Romans came into the Troad. At the moment when 
a Roman army was entering Asia, it was politic to re- 
call the legend of Roman descent from A%neas. Lucius 
Scipio and the Ilians were alike eager to do so. He 
offered sacrifice to the [lian Athene; and after the 
peace with Antiochus (189 B.c.) the Romans annexed 

hoeteum and Gergis to Ilium, ‘‘ not so much in re- 
ward of recent services, as in memory of the source 
’ The later history 
of [lium is little more than that of Roman benefits. 
A disaster befell the place in 85 B.c., when Fimbria 
took it, and left itinruins ; but Sulla presently caused 
it to be rebuilt. ‘Augustus, while confirming its 
ancient privileges, gave it new territory. Caracalla 
(211-217 A.D.) visited Ilium, and like Alexander paid 
honors to the tomb of Achilles. The latest coins found 
on the site, are those of Constantius II. (337-361). 
In the 4th century, as some rhetorical ‘‘ Letters’ of 
that age show, the Ilians still did a profitable trade in 
attracting tourists by their pseudo-Trojan memorials. 
After the 4th century the place is lost to view. But 
we find from Constantine Porphswcniana 911-959 
that in his day it was one of the places in the Troa 
which gave names to bishopries. 

While the Greek Ilium at Hissarlik owed its im- 
portance to a sham_ pretension, which 
amused sight-seérs and occasionally served 
politicians, Assus, on the south coast, has 
an interest of a more genuine kind, and is, indeed, 
a better type of ancient town-life in the Troad. 
Its situation is one of the most magnificent in all 
the Greek lands. The seaward faces of the isolated 
and sea-washed rock on which Assus stood are 
carved to south and southwest into terraces. The 
natural cleavage of the trachyte into joint planes 
had already scarped out shelves which it — 
paratively easy for human labor to shape; 80, 
high up on this cone of trachyte, the Greek town 
of Assus was built, with its colonnades, baths, thea- 
tre, its public walks and its monuments of the dead, 
mounting tier above tier, till the summit of the crag 
was crowned with a Doric temple of Athene. The view 
from the summit is not only very beautiful but also 
of great historical interest. In front is Lesbos, on 
whose towns, Methymna, is said to ha Q 
the founders of Assus, as early, 
900 B.c. The whole south coast-line o 
seen, and in the southeast the a 
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of Pergamum, from whose masters the possession of 
Assus passed to Rome by the bequest of Attalus IIL 
(133 B.c.). The great heights of Ida rise in the east. 


Northward the Touzla is seen winding through its ably the currrent one in later Roman times. 


rich valley from a rocky defile in the east to the oak- 
forests in the western hills. This valley was traversed 
by the road which St. Paul must have followed when 
he came overland from Alexandria Troas to Assus, 
leaving his fellow-travellers to proceed by sea. The 
northwest gateway of Assus, to which this road led, is 
still flanked by two massive towers, of Hellenic work, 
and of an age which leaves no doubt that they are the 
sume between which St. Paul entered the town. On the 
shore below, the ancient mole at which he embarked 
for Mytilene with his companions can still be traced 
by large blocks under the clear water. Assus affords 
the only harbor on the 50 miles of coast between Cape 


Lectum and the east end of the Adramyttian Gulf; | 


hence it must always have been the chief shipping- 


place for the exports of the southern Troad. Too much | 


off the highways to become a centre of import trade, 
it was thus destined to be a commercial town, 
content with a modest provincial prosperity. 
great natural strength of the site protected it against 
petty assailants; but, like other towns in that region, 
it has known many masters,—Lydians, Persians, the 
kings of Pergamum, Romans, and Ottoman Turks. 
From the Persian wars to about 350 B.c. Assus en- 


joyed at least partial independence. It wasabout 348- | 


345 B.c. that Aristotle spent three years at Assus with 
Hermeas, an ex-slave who had succeeded his former 
master Eubulus as despot of Assus and Atarneus. 
Aristotle has left some verses from an invocation to 
Arete (Virtue), commemorating the worth of Her- 
meas, who had been seized by Petien treachery and 
put te death. Under its Turkish name of Beihram, 
Assus! is still the commercial port of the southern 
Troad, being the place to which loads of valonia 
(acorn-cups for tanning) are conveyed by camels from 
all parts of the country. The recent excavations at 
Assus, conducted by explorers representing the 
Archeological Institute of America, have yielded re- 
sults far more valuable for the history of Greek art 
and architecture than any excavations yet undertaken 
in the Troad. The sculptures form one of the most 
important links yet discovered between Oriental and 
early Greek art, especially in respect of the types of 
animals. The later Hellenic town-walls of Assus also 
well repay the new study which they have received. 
With their ramparts, towers, and posterns they form 
the finest and most instructive extant specimen of Greek 
military engineering. The director of the exploration, 
Mr. J. T. Clarke, published in 1882 an excellent re- 
port on the work so far as it had then been carried. 
Alexandria Troas stood on the west coast at nearly 
its middle point, a little south of Tenedos. 
rn aa It was built by Antigonus, panne about 
: 310 B.c., and was called by him Antigonia 
Troas. Early in the next century the name was 
changed by Lysimachus to Alexandria Troas, in honor 
of Alexander’smemory. As the chief port of north- 
west Asia Minor, the place prospered greatly in Ro- 
man times, and the existing remains sufficiently attest 
its former importance. The site is now covered with 
valonia oaks; but the circuit of the old walls can be 
traced, and in several places they are fairly well pre- 
served. They had a circumference of about six Eng- 
lish miles, and were fortified with towers at regular 
intervals. Remains of some ancient buildings, includ- 
ing a bath and gymnasium, can be traced within this 
area. The harbor had two large basins, now almost 
robably means “dwelling,” “town” being 
: with the Sanskrit vas, “to dwell,” which appears in 
the Greek astu, and also in the ending of such names as Mylasa 
and Larissa, where in Greek the s is alternatively single or double 
- —an ending which, as Fligier has shown,is found in old town 
from India to Dacia. Homer mop lics an example in 
= Pedasus " on the Satniois, and it has been suggested 


Mr. J. T. Clarke that Pedasus may have been identical in site 
h the later Assus. 


1 The name Assus 


The | 
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choked with sand. A Roman colony was sent to the 
place, as Strabo mentions, in the reign of Augustus. 
|The abridged name ‘‘'l'roas’’ (Acts xvi. 8) was prob- 
The site 
is now called Eski Stambul. 
| Many classical sites of less note in the Troad have 
been identified with more or less certainty. 
| Neandria seems to be rightly fixed by Mr. 
F. Calvert at Mount Chigri, a hill not far 
‘from Alexandria Troas, remarkable for the fine view of 
the whole Troad which it commands. Cebrene has 
'been conjecturally placed in the eastern part of the 
| plain of Bairamitch, Paleescepsis being further east on 
the slopes of Ida, while the new Scepsis was near the 
‘site of Bairamitch itself. The evidence for this, how- 
ever, is ambiguous. At the village of Kulaklee, a 
little south of the mouth of the Touzla, some Corin- 
thian columns and other fragments mark the temple 
of Apollo Smintheus and (approximately) the site of 
the Homeric Chryse. Colonze was also on the west 
coast, opposite Tenedos. Scamandria occupied the 
site of Eneh, in the middle of the plain of Bairamitch, 
and Cenchreze was probably some distance north of it. 
The shrine of Palamedes, mentioned by ancient 
writers as existing at a town called Polymedium, has 
been discovered by Mr. J. T. Clarke on a site hitherto 
-unvisited by any modern traveller, between Assus and 
Cape Lectum. It proves to have been a sacred enclos- 
ure (femenos) on the acropolis of the town; the statue 
of Palamedes stood on a rock at the middle of its 
southern edge. Another interesting discovery has been 
made by Mr. Clarke,—the existence of very ancient 
town walls on Gargarus, the highest peak of Ida. 
The modern discussion as to the site of Homeric 
Troy may be considered as dating from Le- 


Other an- 
cient sites. 


chevalier’s visits to the Troad in 1785-86. ae A 
Homer describes Troy as ‘‘a great town,”’ Troy. 


‘with broad streets,’ and with a high 

acropolis, or ‘‘ Pergamus,’’ rising above it from which 
precipitous rocks descend abruptly to the plain be- 
neath. These are the precipices over which the Trojans 
proposed to hurl the wooden horse, ‘‘ when they had 
dragged it to the summit.’’ Homer marks the charac- 
ter of the acropolis by the epithets ‘‘lofty,’’ windy,”’ 
and more forcibly still by ‘‘beetling.’’ One site in the 
Trojan plain, and one only, satisfies this most essential 
condition. It is the hill at its southern edge called the 
Bali Dagh, above the village of Bundrbashi. It hasa 
height of about 400 feet, with sheer precipices 
descending on the south and southwest to the valley 
of the Seamander (Mendere). Remains found upon 
it—though it has never yet been thoroughly. explored 
—show it to have been the site of an ancient city. 
Homer describes two natural springs as rising a little 
to the northwest of Homeric Troy. <A little to the 
northwest of Bundrbashi these springs still exist. 
‘This pair of rivulets are the immutable mark of 
nature by which the height towering above is recog- 
nized as the citadel of Tlium’’ (E. Curtius). 


The low mound of Hissarlik—the site of the Greek 
Tlium—stands only 112 feet above the level Fh 
of the open plain in which it is situated. ea 
To call it ‘‘beetling’’ (d¢pvdecca) would claims. 


have been a travesty of poetical license on stub 

which no poet could have ventured, and to describe it 
as ‘‘lofty”’ or ‘‘windy’’ would have been not less 
strange. There are no natural springs near it, such as 
Homer mentions. The Adolic settlers, having called the 
place Hion, naturally persisted in maintaining its iden- 
tity with Troy. Polemon, a native of the Greek Llium, 
who lived about 200 B.c., declared that his fellow towns- 
men could show the very stone on which Palamedes 
had given lessons in the game of draughts. The only 
other ancient writer who is known to have admitted 
the Tlian claim is Hellanicus of Lesbos (¢. 482-397 
B.C.), Who, as Strabo remarks, wished “‘ to gratify the 
Tlians, as is his wont.’’ Like the Tlians, Hellanicus 
was of Aolian origin; and in compiling the local 
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legends of various places he is known to have been 
wholly uncritical, merely repeating what was told 
to him as he had heard it. On_ the 
other hand, the claim of the Greek Tium 
to stand on the site of Troy was decisively 
rejected by the general consent of those ancient writers 
who had any claim to critical authority. ‘The orator 
Lycurgus (c. 332 B.c.) speaks of the site of Troy as 
desolate, and this at a moment when the recent visit 
of Alexander the Great to the Greek [lium (334 B.c.) 
had drawn attention to the claim made by its inhabi- 
tants. Demetrius, a native of Scepsis in the Troad, 
who flourished about 160 B.c., wrote a book entitled 
Tpwikde Acdxooueg (The Marshalling of the ‘Tro- 
jans’’), an exhaustive commentary on the catalogue 
of the Trojan forces in the second book of the Iliad. 
Demetrius knew the topography of the 'Troad as 
thoroughly as he knew the text of Homer. The ex- 
tant notices of his work, which had a great reputation 
in antiquity, warrant the belief that he was not only 
learned but acute. In the Diacosmus, which was the 


By ancient 
criticism. 


chief work of his life, he must have bestowed much | 


thought on the question as to the site of Homeric 
Troy,—the central point of his subject. He pro- 
nounced decidedly, as we know from Strabo, against 
the claim of the Greek Ilium. It has been suggested 
that Demetrius rejected the [lian claim because, as a 
native of Scepsis, he was jealous of [lium,—a sugges- 
tion which is not only absurd in itself, since it assumes 
that such a motive would have induced Demetrius to 
mar his life’s work, but also betrays ignorance of 
Strabo’s text. Scepsis was not a possible claimant of 
the contested honor, since it was not in the plain of 
Troy but in the plain of Bairamitch ; and further, 
Demetrius had already provided in another manner 
for the Homeric dignity of Scepsis by making it the 
royal seat of A‘neas on the strength of its position 
relatively to Lyrnessus. The verdict of Demetrius 
against the [lian claim was also the general verdict of 
the other ancient writers consulted by Strabo, as the 
latter's language shows. From the passage in which 
Strabo notices the various definitions of the Troad (xiii. 
24) itappears that among such writers were the fol- 
lowing historians and geographers: Charon of Lamp- 
sacus (flor. 500 B.c. i Dipti eiee of Sigeum (400 B.c. ), 


Scylax of Caryanda (350 B.c.), Ephorus of Cyme (340 | 


B.C.), Eudoxus of Cyzicus (130 B.c.). It is to such 
writers as these that Strabo refers when he indicates 
the general consent of his authorities. In favor of 
the claim of the Greek Ilium, on the other hand, 
there are only two literary witnesses, and these, as we 
have seen, are alike worthless. Equally valueless from 
a critical point of view is the fact that the [ian claim 
was sometimes allowed by soldiers or statesmen who 
wished to utilize Trojan memories. They required an 
official Troy, and they cared not where they found it. 
Nothing could more curiously illustrate the extreme 
poverty of the case for the Greek [lium than the fact 
that some of its advocates have been reduced to argu- 
ing as if Alexander and Lucius Scipio, when they led 
their armies through the T'road, had been conducting 
archeological excursions, and as if their acquiescence 
in a convenient local myth had the weight of inde- 
pendent critical testimonies. 
In negativing the Lian claim the conclusion of 
ancient criticism has been confirmed by a 
ee reat preponderance of modern opinion. 
; ince Lechevalier visited the Troad in 
1785-86 an overwhelming majority of competent 
judges have favored his belief that the Bali Dagh 
above Bunirbashi was the Pergamus of the Ho- 
meric poet's conception. Before Leake’s visit. this 
opinion had been expressed by Choiseul-Gouffier, Mor- 
ritt, Hawkins, Gell, and Hamilton. Leake spoke with a 
decision which derives additional weight from the ha- 
bitual sobriety of hisacute judgment, and from the care 
with which, in this case, he had examined the alleged 
objections to the view which he finally adopted. He 
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remarks that no one accustomed to observe the sites 
of ancient Greek towns could fail to fix on Bundr- 
bashi ‘‘ for the site of the chief place of the surround- 
ing country.”’ So Mr. Tozer, in his Highlands of 
Turkey, says: ** A person accustomed to observe the 


‘situation of Hellenic cities would at once fix on this as 


| 


| 


far more likely to have recommended itself to the 
old inhabitants of the country than any other in 
the neighborhood.’’ Count von Moltke has expressed 
the same opinion, that ‘‘ he knew no other site in the 
Trojan plain for a chief town of ancient time.” 
Another supporter of Bundrbashi is Forchhammer. 
Another is Kiepert. The opinion of Ernst Curtius 
has been already cited. But space precludes more 
names; it is enough to say that the correspondence 
of the Bali Dagh with the Homeric Pergamus—a cor- 
respondence absolutely unique in the Trojan plain—has 
been recognized with virtual unanimity by modern 
travellers who have patiently inspected the scenery of 
the /lad, having competent knowledge, and being free 
from bias in favor of a theory formed before their 
visit. Partial excavations on the summit of the Bali 
Dagh have been more than once undertaken, with the 
result of discovering ancient walls. Pottery, too, has 
been found there, part of which is allowed on all hands 
to be probably as old, at least, as 900 B.c. But the 
Bali Dagh has never yet been explored with any ap- 
proach to thoroughness. 

The result of the excavations conducted by Dr. 
Schliemann on the mound of Hissarlik has 


‘been to lay bare the remains of the Greek espere- 
Ilium, and also, below these, some prehis-  pissanik. 


toric remains of a rude and poor kind. In 
Troy, his first book on the subject, the explorer held 
that the remains of the Greek [lium ceased at a depth 
of 6 feet below the surface, and that all the other re- 
mains, down to 524 feet, were prehistoric. He dis- 
tinguished the latter into five groups, representing five 
prehistoric ‘‘ cities’? which had sueceeded each other 
on the site ; and in his second work, Ji/os, he added to 
these a sixth prehistoric city, on the strength of some 
scanty vestiges of supposed Lydian workmanship, 
found at a depth of 6} feet. In both books, Homeric 
Troy was identified with the third prehistoric city from 
the bottom, which was sup rated to have been de- 
stroyed, though not totally, by fire. Professor Jebb- 
was the first to show (1) that the lines of demareation 
between the alleged prehistoric strata, as drawn in J/ios, 
could not be accurate, and (2) that, if any part of the 
rehistoric remains could be supposed to represent 
omerice Troy, it must be that part which Dr. Schlie- 
mann had called the second city from the bottom, and 
the destruction of which by fire appeared to have been 
total. In 1882 the architects employed by Dr. Schlie- 
mann proved that the stratification given in J/ios had 
in fact been incorrect. The errors, too, affected pre 
cisely that region of the deposit which was most im- 
ortant to the Trojan hypothesis, viz., the lower strata. 
& Dr. Schliemann’s third volume, Vroja, these errors 
were admitted ; and Troy was now identified no longer 
with the third city, but with the second, of which 
supposed area was now enlarged. Another fact to 
which the English critic had drawn attention was that. 
the remains of the Greek Ilium must extend to a 
considerably greater depth than 6 feet below 
surface. Further examination confirmed this > 
a Partin —_ 7. _—— on fe mound at 
issarlik belong to the following periods or groups. 
(1) At the top, the remains of the Greek [lium 
as it existed in the Roman age, “e., as 
after its destruction by Fimbria in 85 B.c. (2) A 
which, like the former, extended beyond the mound 
Hissarlik (its acropolis) over the adj h 
corresponds with the Greek Ilium of the 
age, as embellished and enlarged by Lysimac 
300 B.c. (3) A smaller city, probabig yn fine 
mound. Here we may recognize the G 
it existed before the Macedonian age. 
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and poor place, as appears from the known incidents 
of its history in the 5th and 4th centuries B.c., owing 
its chief importance to the shrine of Athene Ilias. 
A petty town or village, confined to the mound, and 
poorly built. The evidence of architecture fails to 


decide whether it was Hellenic or not; it’ Hellenic, it | 


might represent the primitive settlement of the Adolic 
colonists, perhaps c. 700 B.c. It was a small house in 
this village that Dr. Schliemann at first identified with 
Priam’s palace. The ground-plan shows four rooms, 
of which the largest chenera 
feet. (5) A large town, to which the mound was only 
acropolis, and which extended to some distance south 
and southeast over the plain. These remains are 
unquestionably prehistoric. (6) A few remains of a 
small settlement which, if indeed distinct from No. 5, 
preceded it. The reason for distinguishing 6 from 5 
is that some of the acropolis buildings of 5 are above 
those of 6, and seem to have been built on carefully 
levelled ground. Apart from architectural evidence, 
objects found in the excavations, prove that the 
remains of the historical age extend much below 6 
feet. One of these was a terra-cotta disk, stamped 
with the head of a warrior. in an advanced style 
of workmanship, found at 26 feet 3 inches below 
the surface (7’roy, p. 294). Another is a terra-cotta 
ball, found at 26 feet, which cannot be older than 
ce. 360 B.c. Then, at 20 feet, was found another terra- 
cotta, marked with the Greek letter P. <A piece of 
ivory, belonging to a seven-stringed lyre, and there- 
fore not older than c. 660 B.c., was found at 26 feet. 
Thus we have at Hissarlik the remains of the Greek 
Ilium in three successive phases,—Roman, Mace- 
donian, and AMolic, and below these the remains of at 
least one prehistoric settlement, the age and origin of 
which are unknown. 
We can no longer either prove or disprove that 
these prehistoric remains are those of a 


Theirre- town which was once taken after a siege, 
lation to . Ewe . 
Somer: and which originally gave rise to the 


legend of Troy. But most certainly it 

is not the ‘‘lofty’’ Troy of which the Homerie poet 
was thinking when he embodied the legend in the 
Iliad. The conception of Troy which dominates the 
Iliad is based on the site at Bundrbashi, and suits no 
other. The sole phrase in the epic which favors His- 
sarlik occurs in book xx. (216 sq.), where Dardania is 
said to have been built on the spurs of Ida, when Ilios 
‘*had not yet been built in the plain’’; and this 
phrase occurs in a passage which, as the best recent 
critics agree, is one of the latest interpolations in the 
Tliad, having been composed after the Greek [lium 
had actually arisen ‘‘in the plain.’’ Its purpose was 
the same as that which appears in the Hymn to 
Aphrodite, viz., to glorify reputed descendants of 
neas, and it probably belongs to the same age, the 
7th century B.c. The tactical data of the Jliad— 
those derived from the incidents of the war—cannot 
be treated with such rigor as if the poem were a mili- 
tary history. But Nikolaides has shown that they can 
at least be brought into general agreement with the site 
at Bundrbashi, while they are hopelessly incompati- 
ble with Hissarlik. The //iad Hie it clear that the 
general description of the Trojan plain was 


Bessers ‘founded on accurate knowledge. At this 
ot Trey. day all the essential Homeric features can 


be recognized. And it is probable that the 
poet who created the Troy of the J/iad knew, i 
sonally or by description, a strong town on the Bali 
Dagh above Bundrbashi. The legend of the siege 
may or may not have arisen from an older town at 
Hissarlik, which had then disappeared. The poet 
might naturally place his Troy ina position like that 
of the existing strong city on the Bali Dagh, giving it 
x ing’’ acropolis and handsome buildings, -while 
he also reproduced the general course of the rivers 
and that striking feature.—an indelible mark of the 

—the natural springs at the foot of the hill, 


(4), 


| from imagination. 
24 feet 4 inches by 12) 
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| just beyond the city gates on the northwest. But, 
while he thus imagined his Troy in the general like- 
ness of the town on the Bali Dagh, he would retain the 
privilege of a poet who was adorning an ancient legend, 
and whose theme was a city that had long ago vanished. 
Instead of feeling bound to observe a rigorous accuracy 
of local detail, he would rather feel impelled to avoid 
it; he would use his liberty to introduce some traits 
borrowed from other scenes known to him, or even 
To this extent, and in this sense, 
his topography would be eclectic. Such a considera- 
tion might suffice to explain the fact, well known to 
those who have studied this question on the spot, that 
neither Bundrbashi nor any other one site can be har- 
monized with every detail of the poem. The recom- 


‘mendations of Bundrbashi are, first, that it satisfies — 


the capital and essential conditions, while no other site 
does so, and secondly, that the particular difficulties 
which it leaves unsolved are relatively slight and few. 
This character of Homeric topography becomes still 
easier to understand, if, as most critics would now con- 
cede, our Jliad contains work of various hands and 
ages. Few questions, perhaps, of equal literary 
interest have been so much confused by inattention to 
the first conditions of the problem. The tale of Troy, 
as the J/iad gives it, is essentially a poetical creation ; 
and we have no evidence other than the lad. That is, 
our sole data are (1) of the mythical class, (2) of inade- 
quate precision, and (3) of uncertain origin. But they 
show a general knowledge of the ground; and the 
question is how far particular features of the ground 
can be recognized in the poem. It may be doubted 
whether the case admits of any solution more definite 
than that which has been indicated above. 
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LeGcenp or Troy. 


According to Greek legend, the oldest town in the 
Troad was that founded by Teucer, who was a son 


of the river Seamander and the nymph Idea. 
Tzetzes says that the Scamander in question was the 
Scamander in Crete, and that Teucer was told by an 
oracle to settle wherever the ‘‘earth-born ones’’ at- 
tacked him. So when he and his company were at- 
tacked in the Troad by mice, which gnawed their bow- 
strings and the handles of their shields, he settled on 
the spot, thinking that the oracle was fulfilled, He 
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called the town Sminthium and built a temple to 
Apollo Smintheus, the Cretan word for a mouse being 
sminthus. 


of a deluge, drifted from the island of Samothrace on 
a raft or a skin bag to the coast of the Troad, where, 
having received a portion of land from Teucer and 
married his daughter Batea, he founded the city of 
Dardania or Dardanus on high ground at the foot of 
Mount Ida. On the death of Teucer, Dardanus suc- 
ceeded to the kingdom and called the whole land Dar- 
dania after himself. He begat. Erichthonius, who 
begat a son Tros by Astyoche, daughter of Simois. 
On succeeding to the throne, Tros called the country 
Troy and the people Trojans. By Callirrhoe, daughter 
of Scamander, he had three sons,—Ilus, Assaracus, and 
Ganymede. From [lus and Assaracus sprang two 
separate lines of the royal house,—the one being [lus, 
Laomedon, Priam, Hector; the other Assaracus, 
Capys, Anchises, /Mneas. Ilus went to Phrygia, 
where, being victorious in wrestling, he received asa 
prize from the king of Phrygia a spotted cow, with an 
injunction to follow her and found a city wherever she 
lay down. The cow lay down on the hill of the Phry- 

ian Até; and here accordingly [lus founded the city of 

lios. It is stated that Dardania, Troy, and Ilios became 
one city. Desiring a sign at the foundation of Ilios, 
Tlus prayed to Zeus and as an answer he found lying 
before his tent the Palladium, a wooden statue of 
Pallas, three cubits high, with her feet joined, a spear 
in her right hand, and a distaff and spindle in her left. 
Ilus built a temple for the image and worshipped it. 
By Eurydice, daughter of Adrastus, he had a son 
Laomedon. Laomedon married Strymo, daughter of 
Secamander, or Placia, daughter of Atreus or of Leu- 
cippus. It was in his reign that Poseidon and Apollo, 
or Poseidon alone, built the walls of Troy. In his 
reign also Hercules besieged and took the city, slaying 
Laomedon and his children, except one daughter Hesi- 
one and one son Podarces. The life of Podarces was 
granted at the request of Hesione; but Hercules stipu- 
lated that Podarces must first be a slave and then be 
redeemed by Hesione; she gave her veil for him; 
hence his name of Priam (from priasthat to buy). 
Priam married first Arisbe and afterwards Heeuba and 
had fifty sons and twelve daughters. Among the sons 
were Hector and Paris, and among the daughters 
Polyxena and Cassandra. To recover Helen, whom 
Paris carried off from Sparta, the Greeks under Aga- 
memnon besieged Troy for ten years. (See ACHILLES, 
AGAMEMNON, AgAx, Hecror, HELEN, Paris.) At 
last they contrived a wooden horse. in whose hollow 
belly many of the Greek heroes hid themselves. Their 
army and fleet then withdrew to Tenedos, feigning to 
have raised the siege. The Trojans conveyed the 
wooden horse into Troy; in the night the Greeks stole 
out, opened the gates to their returning friends, and 
Troy was taken. 

See Homer, Il., vii. 452 sq., xx. 215 sq., xxi. 446 sq.; Apol- 
lodorus, ii. 6, 4, iii. 12; Diodorus, iv. 75, v. 48; Tzetzes, 
Schol. on Lycophron, 29, 72,1302; Conon, Narrat., 21; Diony- 
sius Halicarn., Antiq. Rom.,i. 68 sq. The Iliad deals with a 
period of fifty-one days in the tenth year of the war. For 
the wooden horse, see Homer, Od., iv. 271 sq. Virgil, 2n., 
ii. 13 sq. 

TROGLODYTES (rpwyAodirac), a Greek word mean- 
ing ‘‘cave-dwellers.”’ Caves have been widely used as 
human habitations both in prehistoric and in historie 
times (see CAVE), and ancient writers speak of Troglo- 
dytes in various parts of the world, as in Moesia near the 
lower Danube (Strabo, vii. 5, p. 318), in the Caucasus 


(Id., xi, 5, p. 506), but especially in various parts of 


Africa from Libya (Id., xvii. 3, p. 828, to the Red Sea. 
Herodotus (iv. 183) tells of a race of Troglodyte Ethio- 
eo in inner Africa, very swift of foot, living on 
izards and creeping things, and with a speech like 
the screech of an owl. The Garamantes hunted them 
for slaves. It has been supposed that these Troglo- 


In his reign Dardanus, son of Zeus and | 
the nymph Electra, daughter of Atlas, in consequence | 


TROGLODYTES—TROGON. 


dytes may be Tibbus, who still in part are cave- 
dwellers. Aristotle also (Hist. An., vii. 12) speaks of 
a dwarfish race of Troglodytes on the upper course of 
the Nile, who possessed horses and were in his opinion 
the Pygmies of fable. But the best known of these 
African cave-dwellers were the inhabitants of the 
‘Troglodyte country’’ on the coast of the Red Sea, 
who reached as far north as the Greek port of Bere- 
nice, and of whose strange and savage customs an 
interesting account has been preserved by Diodorus 
and Photius from Agatharchides.| They were a pas- 
toral people, living entirely on the flesh of their herds, 
or, in the season of fresh pasture, on mingled milk 
and blood. But they killed only old or sick cattle (as 
indeed they killed old men who could no longer follow 
the flock), and the butchers were called ‘‘ unclean ;” 
nay, they gave the name of parent to no man, but 
only to the cattle of which they had their subsistence. 
This last point seems to be a confused indication of 
totemism. They went almost naked; the women 
wore necklaces of,shells as amulets. Marriage was 
unknown, except among the chiefs,—a fact which 
agrees with the prevalence of female kinship in these 
regions in much later times. They practiced cireum- 
cision or a mutilation of a more serious kind. The 
whole account, much of which must be here passed by, 
is one of the most curious pictures of savage life in 
ancient literature. 


The Biblical Horim, who inhabited Mount Seir before 
the Edomites, bore a name which means cave-dwellers, and 
may probably have been a kindred people to the Troglo- 
dytes on the other side of the Red Sea. Jerome, on Oba- 
diah 5, speaks of this region as containing many cave- 
dwellings, and such habitations are still sometimes used on 
the borders of the Syro-Arabian desert. 


TROGON, a word apparently first used as English ? 
by Shaw (Mus. Leverianum, p. 177) in 1792, and now 
for many years accepted as the general name of certain 
birds forming the Family 7rogonide of modern ornith- 
ology, the species Jrogon curucut of Linnezeus being 
its type. But, since doubts exist as to whether this 
is that which was subsequently ealled by Vieillot 7. 
collaris or the 7. melanurus of Swainson, though 
evidence is in favor of the former (¢/ Cabanis, Mus. 
FHleineanum, iv. p. 177, and Finsch, Proc. Zool. Society, 
1870, p. 559), several recent writers have dropped the 
Linneean specific term. 


The Trogons are birds of moderate size: the smallest is 
hardly bigger than a Thrush and the largest less bulky 
than a Crow. In most of them the bill is very wide at the 
gape, which is invariably beset by recurved bristles. 
They seize most of their food, whether caterpillars or fruits, 
on the wing, though their alar power is not exceptionally 
great, their flight being described as short, rapid, and spas- 
modic. Their feet are weak and of a unique structure, 
the second toe, which in most birds is the inner anterior 
one, being reverted, and thus the Trogons stand alone, since 
in all other birds that have two toes before and two behind 
it is the outer toe that is turned backward. The plumage 
is very remarkable and characteristic. There is not a spe- 
cies which has not beauty beyond most birds, and the glory 
of the group culminates in the QUEZAL (q.v.), But in others 
golden green and steely blue, rich crimson* and tender 
pink, yellow varying from primrose to amber, vie with one 
another in vivid coloration, or contrasted, as happens in 
many species, with a warm tawny or a sombre slaty 
to say nothing of the delicate freckling of black and whit 
as minute as the markings of a moth’s wing—the whol 


: _ also Pike cn in oe xvi. i Be ir - — 
ogonem (the oblique case) oceurs in Plin: | Wome 
the name of a bird of which he knew nothin , Save ‘el 
was mentioned by Hylas, an augur, whose work is lost; bu’ 
some would rea gonem ae 1n 1752 M6 
(Av. Genera, p. 85) applied the name to the “ Curucui 
nounced “Suruqudé” fide Bates, Nat. Amazons, i. p 
Marcgrave (Hist. Nat. Prasilix, B 211), who describe 
figured it in 1648 recognizably. In 1760 Brisson ( 
iv. p. 164) adopted Trogon as a generic term 
hav ng followed his example, it has since bi 
accepted. . 
83M. Anatole Bogdanoff determined the red p 
feathers of Pharomacrus auriceps to be a 
ca) “zooxanthine "” (Comptes Rendus, 2d 
p. F 


TROGUS—TROITSK. 


off by bands of white, producing an effect hardly equalled 
in any group. 
its glowing tints; but the plumage is further remarkable 
for the large size of its coutour-feathers, which are ex- 
tremely soft and so loosely seated as to come off in scores 
at a touch, and there is no down. The tail is generally a 
very characteristic feature, the rectrices, though in some 
cases pointed, being often curiously squared at the tip, and 
when this is the case they are usually barred ladder-like 
with white and black.! According to Gould, they are 
larger and more pointed in the young than in the old, and 
grow squarer and have the white bands narrower at each 
succeeding moult. He also asserts that in the species which 
have the wing-coverts freckled, the freckling becomes finer 
with age. So far as has been observed, the nidification 
of these birds is in holes of trees, wherein are laid 
without any bedding two roundish eggs, generally white 
but certainly in one species (Quezal) tinted with bluish 
green. 

The Trogons form a very well-marked Family, belonging 
to the multifarious group treated in the present series of 
articles as Picariz ; but, instead of being (so far as is known) 
like all the rest of them and, as Prof. Huxley believed, 
“ desmognathous,” they have been shown by W. A. Forbes 
(Proc. Zool. Society, 1881, p. 836) to be “schizognathous ”— 
thus demonstrating, in the words of the latter, “ that the 
structure of the palate has not that unique and peculiar 
significance that has been claimed for it in the classification 
of birds.” Perhaps the explanation of this anomaly may 
lie in the fact that the Trogons are a very old form. The 
remains of one 7’, gallicus, have been recognized by Prof. A. 
Milne-Edwards ( (is. foss. de la France, ii, p. 395, pl. 177, Figs. 
18-22) from the Miocene of the Allier, and it may not be 
too much to suppose that the schizognathous structure was 
more ancient than the desmognathous. Again too this for- 
tunate discovery of that eminent paleontologist seems to 
account for the remarkable distribution of the Trogons at 
the present day. While they chiefly abound, and have 
developed their climax of magnificence, in the tropical parts 
of the New World, they yet occur in the tropical parts of 
the Old. The species now inhabiting Africa, forming the 
group Hapaloderma, can hardly be separated generically 
from those of the Neotropical Trogon, and the difference 
between the Asiatic forms, if somewhat greater, is still com- 
paratively slight. It is plain then that the Trogons are an 
exceptionally persistent type; indeed in the whole Class 
few similar instances occur and perhaps none that can be 
called parallel. The extreme development of the type in 
the New World just uoticed also furnishes another hint, 
While insome of the American Trogons (Pharomacrus, for 
instance) the plumage of the females is not very much less 
beautiful than that of the males, there are others in which 
the hen birds retain what may be fairly deemed a more 
ancient livery, while the cocks flaunt in brilliant attire. 
Now the plumage of both sexes in all but one? of the Asiatic 
Trogons, Harpactes, resembles rather that of the young and 
of those females of the American species which are modestly 
clothed. The inference from this fact would seem to be 
that the general coloration of the Trogons prior to the estab- 
lishment, by geographical estrangement, of the two types 
was arusset similar to that now worn by the adults of both 
sexes in the Indian region, and by a portion only of the 
females in the Neotropical. The Ethiopian type, as already 
said, very closely agrees with the American, and therefore 
would be likely to have been longer in connection there- 
with. Again, while the adults of most of the American 
Trogons (Pharomacrus and Euptilotis excepted) have the 
edges of the bill serrated, their young have them smooth or 
only with a single notch on either side near the tip, and 
this is observable in the Asiatic Trogons at all ages. At the 
same time the most distinctive features of the whole group, 
which are easily taken in at a glance, but are difficult to 
express briefly in words, are equally possessed by both 
branches of the Family, showing that they were in all like- 
lihood—for the possibility that the peculiarities may have 
been evolved apart is not to be overlooked —reached before 
the geographical sundering of these branches (whereby 
they are now placed on opposite sides of the globe) was 
effected 


1JIn the Trogon of Cuba, Prionotelus, they are most qusionsly 
out, as it were, at the extremity, and the lateral pointe 
almost unique among birds, 
be more than a local form of H. 


It isimpossible within brief space to describe | 
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| Pharomacrus, Euptilotis, and Trogon inhabit the main- 
land of tropical America, no species passing to the 
northward of the Rio Grande nor southward of the 
| forest district of Brazil, while none oceur on the west 
coast of Peru or Chili. Prionotelus and Tmetotrogon, 
}each with one species, are peculiar respectively to 
| Cuba and Hispaniola. The African form Hapaloderma 
| has two species, one found only on the west coast, the 

other of more general range. The Asiatic Trogons, 
| Harpactes (with eleven species according to the same 
authority), occur from Nepal to Malacca, in Ceylon, 
and in Sumatra, Java, and Borneo, while one species is 
| peculiar to some of the Philippine Islands. (A. N.) 
TROGUS, Cn. Pomprrus, a Roman _ historian, 

nearly contemporary with Livy. Although the epit- 
ome of his historical writings by Justin, and a few 
fragments, are all that have come down to us, there is 
abundant reason to believe that he deserves a place in 
the history of Roman literature by the side of Sallust, 
Livy, and Tacitus. Of his life little is known. He 
was almost certainly of Greek descent. His grand- 
father served with Pompey in the war against Ser- 
torius, and received through the influence of that 
general the Roman citizenship ; hence the name Pom- 
peius, which was adopted as a token of gratitude to 
the benefactor. The father of Trogus was an officer 
of Czesar. Trogus himself seems to have been a man 
of encyclopzedic knowledge. He wrote, after Aristotle 
and Theophrastus, books on the natural history of 
animals and plants, used by the elder Pliny, who calls 
Trogus ‘‘one of the most precise among authorities” 
auctor tpse e severissimis). But the principal work 
of Trogus consisted of forty-four Libri Historiarum 
Philippicarum. This was a great history of the world, 
or rather of those portions of it which came under the 
sway of Alexander and his successors. The tale began 
with Ninus, the founder of Nineveh, and ceased at 
about the same point as Livy’s great work, viz., 9 A.D. 
The last event recorded by the epitomator JUSTIN (q.v. } 
is the recovery of the Roman standards senteend by 
the Parthians (20 B.c.). The history of ese was: 
treated as merely subsidiary to that of Greece and the 
East. The work was based upon the writings of Greek 
historians, such as Theopompus, Ephorus, Timeeus, 
Polybius. It has been contended that Trogus did not 
gather together the information from the leading Greek 
historians for himself, but that it was already com- 
bined into a single book by some Greek, whom Trogus 
followed closely with some superficial errors. But the 
assumption appears improbable in itself, merely on a 
review of the remains of the historical writings, and 
is moreover inconsistent with what we know of the 
works in natural history, for which Trogus certainly 
went back to what were regarded in his time as first- 
hand authorities. Itis generally admitted that Trogus 
had genuine qualifications for writing history, though 
he could not rid himself entirely of the faults of his — 
authorities. His idea of history was more severe and 
less rhetorical than that followed by Sallust and Livy, 
whom he blamed for putting elaborate speeches in the 
mouths of the characters of whom they wrote. _ Yet 
his own Latin style had a vivid force which is still_to- 
be recognized in the extracts made by Justin. For 
the ancient history of the East, Trogus, even in the 
present mutilated state of his historical work, often 
proves to be an authority of great importance. 


The chief modern editions are those of Gronovius (Ley- 
den, 1719 and 1760); Frotscher (Leipsie, 1827-30) ; and Jeep. 
(Leipsic, 1859 and 1862). In Engelmann’s Bibliotheca Serip- 
torum Classicorum, ii., under Justin and Trogus, will be found 
a large number of references to scattered modern articles. 
Perhaps the most important is that of A. v. Gutschmid on 
the sources of the history of Trogus, in the second supple- 
mentary vol. of the Jahrbb. f. class. Philol. (Leipsic, 1857). 


TROITSK, a district town of Russia, in the govern- 
ment of Orenburg, situated in a fertile steppe 392 
miles to the northeast of Orenburg, on the Siberian 
highway, is one of those towns which have grown rap~ 


. ‘ 
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idly of late in the southeast of Russia. 


The Troitskiy | 


fort, erected in 1743, became a centre for the exchange | 
trade with the Kirghiz steppe and Turkestan, and in| 


that trade Troitsk is now second only to Orenburg. 
Cotton, silk, and especially horses and cattle are im- 
ported, while leather, cotton, and woollen and metal 
wares are exported. An active trade in corn for the 
Ural gold-mines is carried on. The population in 1884 
was 13,000. 

TROLLOPE, AntHony (1815-1882), English nov- 
elist, was born in Keppel Street, Russell Square, 
London, according to most authorities, on 24th April, 


TROLLOPE. 


work nowadays) he kept up for many years even in 
England, but within three years of his appointment 
engaged himself to Miss Rose Heseltine, whom he had 
met in Ireland but who was of English birth, They 
were married in June, 1844. His headquarters had 
previously been at Banagher ; he was now transferred 
to Clonmel. 

Trollope had always dreamt of novel-writing, and 
his Irish experiences seemed to supply him with 
promising subjects. With some assistance from his 


/mother he got his first two books, The Macdermots of 
| Ballycloran and The Kellys and the O Kellys, pub- 


1815; in his own Autobiography he merely gives the | 


year. His father, a barrister, who had been fellow of 


New College, Oxford, brought himself and his family | 


into the sorest straits by unbusiness-like habits, by 
quarrelling with his profession, or at least with the 
attorneys, and 
in farming. ‘Trollope’s mother, Frances Milton, ac- 
cording to her son, was nearly thirty when she mar- 
ried in 1809. By her husband’s wish she made a 
strange journey to America in 1827, for the purpose 
of setting upa kind of faney shop in Cincinnati, which 
failed utterly. Her visit, however, furnished her with 
the means of writing The Domestic Manners of the 
Americans. This at once brought her in a consider- 
able sum, and thenceforward she continued to be the 
mainstay of her family. Her husband being obliged 
at last actually to fly the country from his creditors, 
his wife maintained him by her pen, at Bruges, till 
his death there in 1835. For some time Mrs. Tvallogé 
wrote chiefly travels; but she soon became known as 
a novelist, and was very industrious. Her novels, the 
best of which are probably The Vicar of Wrexhill and 
The Widow Barnaby, are now rarely read, and indeed 
were never at their best above good circulating library 
Jevel: they are written with cleverness indeed, and a 
certain amount of observation, but with many faults 
of taste, and with an almost total want of artistic com- 
pleteness and form. Her late beginning, her indus- 
trious career (for she wrote steadily for more than 
thirty years, till her death in October, 1863, at Flor- 
ence), and the entire absence in her of any blue-stocking 
or femme-savante weakness would have made her re- 
markable, even if she had not transmitted, as she 
undoubtedly did transmit, her talent, much increased, 
to her children. ; 

Anthony Trollope was the third son. By his own 
account few English men of letters have had an un- 
happier childhood and youth. He puts down his own 
misfortunes, at Harrow, at Winchester, at Harrow 
again, and elsewhere, to his father’s pecuniary cireum- 
stances, which made his own appearance dirty and 
shabby, and subjected him to various humiliations. 
But it is permissible to suspect that this was not quite 
‘the truth, and that some peculiarities of temper, of 
which in after life he had many, contributed to his 
unpopularity. At any rate he seems to have reached 
the verge of manhood as ignorant as if he had had no 
education at all. While living abroad he tried usher- 
ship; but at the age of nineteen he was 
by favor (for he could not pass even the ridiculous ex- 
amination then usual) into the post-office. Even then 
his troubles were not over. He got into debt; he got 


into ridiculous entanglements of love affairs, which he | 


hhas very candidly avowed; he was in constant hot 
water with the authorities; and.he seems to have kept 
some very queer company, which long afterwards stood 
him in stead as models for some of his novel pictures. 
At last in August, 1841, he obtained the appointment 
of clerk to one of the post-office surveyors in a remote 
part of Ireland, with a very small nominal salary. ‘This 
salary, however, was practically quadrupled by allow- 
— ; living was cheap; and the life suited Trollope ex- 
actly, 
a kind of travelling inspectorship. And here he not 
only began that habit of hunting which (after a man- 
ner hardly possible in the stricter conditions of official 


by injudicious speculations, especially | 


itchforked | 


being not office work, which he always hated, but 


But 


lished, the one in 1847, the other the next year. 


|neither was in the least a success, though the second 


perhaps deserved to be; anda third, La Vendée, which 
followed in 1850, besides being a much worse book 
than either, was an equal failure. Trollope made 
various other literary attempts, but for a time ill for- 
tune attended all of them. Meanwhile he was set on 
a new kind of post-office work, which suited him even 
better than his former employment—a sort of roving 
commission to inspect rural post deliveries and devise 
their extension, first in Ireland, then throughout the 
west of England and South Wales. That he did good 
work is undeniable; but his curious conception of 
official duty (on his discharge of which he prided him- 
self immensely) is exhibited by his confessions that he 
‘oot his hunting out of it,” and that he felt ‘‘ the 
necessity of travelling miles enough [he was paid by 
mileage| to keep his horses.’’ It was during this 
work that he struck the vein which gave him fortune 
and fame—which might perhaps have given him more 
fame and not much less fortune if he had not worked 
it so hard—by conceiving The Warden. This was 
published in 1855. It brought him little immediate 
profit, nor was even Barchester Towers. which followed, 
very profitable, though it contains his freshest, his 
most original, and, with the exception of The Last 
Chronicle of Barset, his best work. The two made him 
a reputation, however, and in 1858 he was able for the 
first time to sell a novel, The Three Clerks, for a sub- 
stantial sum, £250 [$1215]. A journey on post-office 
business to the West Indies gave him material for a 
book of travel, The West Indies and the Spanish Main, 
which he frankly and quite truly acknowledges to be 


much better than some subsequent work of his in the 


same kind. From this time his production (mainly of 
novels) was incessant, and the sums which he received 
were very large, amounting in one case to as much as 
£3525 [$17,131.50] for a single book, and to nearly 
£70,000 [$340,200] in the twenty years between 1859 
and 1879. All these particulars are given with ed 
minuteness by himself, and are characteristic. he 
full high tide of his fortunes began when the Cornhill 
Magazine was established in the autumn of 1859. He 
was asked at short notice to write a novel, and wrote 
Framley Parsonage, which was extremely popular; 
two novels immediately preceding it, The Bertrams 
and Castle Richmond, ep been much less successful. 


As it will be possible to notice few of his subsequent 
works in detail, the list of them, a sufficiently astonishing 
one, may be given here: Tales of All Countries (3 series, 
1861-1870) ; Orley Farm, North America (1862); Rachael Ray 
(1863); The Small House at Allington, Can You Forgive ? 
(1864); Miss Mackenzie (1865); The Claverings, Nina 
The Last Chronicle of Barset (1867); Linda Tressel 
Phineas Finn, He Knew He Was Right (1869); Brown, 
and Robinson, The Vicar of Bullhampton, An Editor’ 
Cesar (1870); Sir Harry Hotspur of Humblethwaite, Ralpi 
Heir (1871) ; The Golden Lion of Granpere (1872); The 
Diamonds, Australia and New Zealand (1873) ; 
dux, Harry Heathcote of Gangoil, Lady Anna (18 
Way We Live Now (1875); The Prime Minister ( 
American Senator (1877) ; Is He Popenjoy ? South Afr 
John Caldigate, An Eye for an Eye, Cousin He 
(1879): The Duke’s Children, Cicero (1880) ; 
Dr. Wortle’s School (1881); Frau Frohmann, L 
The Fixed Period, Kept in the Dark, Mari 
Mr. Scarborough's Family, The Land Lee 
Old Man’s Love (1884). 


TROMBONE. 


How this enormous total was achieved in spite of 
official work (of which, lightly as he took it, he did a 
good deal, and which he did not give up for many 
years), of hunting three times a week in the season, 
of whist-playing, of not a little going into general 
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must still be said that he held up his mirror steadily to 
nature, and that the mirror itself was fashioned with no 
| inconsiderable art. (G. SA.) 

/ TROMBONE, a musical instrument of brass. It 
‘has a cupped mouthpiece, and is formed of two prin- 


society, he has explained with his usual curious cipal parts—the bell, the bore of which gradually 


minuteness. He reduced novel-writing to the condi- 
tions of regular mechanical work—so much so that 
latterly he turned out so many words in a quarter of 
an hour, and wrote at this rate so many hours a day. 
He divided every book beforehand into so many days’ 
work and checked off the tallies as he wrote. 

A life thus spent could not be very eventful, and 
its events may summed up rapidly. In 1858 he 
went to Egypt also on post-office business, and at the 
end of 1859 he got himself transferred from Ireland to 
the eastern district of England. Here he took a 
house at Waltham. He took an active part in the 
establishment of The Fortnightly Review in 1865; he 
was editor of St. Paul’s for some time after 1867; and 
at the end of that year he resigned his position in the 

ost-office. He stood for Beverley and was defeated ; 

e received from his old department special missions 
to America and elsewhere dhe had already gone to 
America in the midst of the Civil War). He went to 
Australia in 1871, and before going broke up his 
household at Waltham. When he returned he es- 
tablished himself in London, and lived there till 1880, 
when he removed to Harting on the confines of Sussex 
and Hampshire. He had visited South Africa in 
1877 and travelled elsewhere. On 3d November, 1882, 
he was seized with paralysis, and died on 6th Decem- 


ber. 


Of Trollope’s personal character it is not necessary to say | 
much. Strange as his conception of official duty may seem, 
it was evidently quite honest and sincere, and, though he 
is said to have been as an official popular neither with su- 
periors nor inferiors, he no doubt did much good work. 
Privately he was much liked and much disliked,—a great 
deal of real kindness being accompanied by a blustering 
and overbearing manner, and an egotism, not perhaps more 
deep than other men’s, but more vociferous. His literary 
work needs more notice. Nothing of it but the novels is | 
remarkable for merit. His Czsar and the Cicero are curious 
examples of a man’s undertaking work for which he was 
not in the least fitted. Thackeray exhibits (though Trol- | 
lope appears to have both admired Thackeray as an artist | 
and liked him as a man) grave faults of taste and judgment | 
and a complete lack of real criticism. The books of travel | 
are not good, and of a kind not good. Nina Balatka and | 
Linda Tressel, published anonymously and as experiments | 
in the romantic style, have been better thought of by the | 
author and by some competent judges than by the public . 
or the publishers. Brown, Jones, and Robinson was still | 
more disliked, and is certainly very bad as a whole, but | 
has touches of curious originality in parts. The rest of | 
the novels have been judged very differently by different 
persons. There is no doubt that their enormous volume 
prejudiced readers against them even long before the 
author let the public into the secret of their manufacture, 
_ which has made the prejudice deeper. There is also no 

doubt that Trollope seldom or never creates a character of 
the first merit (Mr. Crawley in the Last Chronicle of Barset | 
is the one possible exception), and that not one of his books 
ean be called a work of genius. At the same time no one | 
Roe 3 has produced anything like such a volume of any- | 

hing like such merit. He claims for himself that his 
characters are always more or less alive, and they are. 
After his first failures he never produced anything that. 
was not a faithful and sometimes a very amusing transcript 
of the sayings and doings of possible men and women. His | 
ters are never marionettes, much less sticks. He | 
has some irritating mannerisms, notably a trick of repe- | 
tition of the same form of words. He is sometimes abso- | 
u vulgar,—that is to say, he does not deal with low. 
fe, but shows, though always robust and pure in morality, 

a certain coarseness of taste. He is constantly rather 
trivial, and perhaps nowhere out of the Barset series 
(which, however, is of itself no inconsiderable work) has 
produced books that will live. The very faithfulness | 
representation of a certain phase of thought, of culti- 
n, of society, uninformed as it is by any higher spirit, | 
iy Foo damaged, as it had first helped, the popu- 
is work. But, allowing for all this, it may and 


larger bore. 


widens, and the slide, which is composed of two cylin- 
drical tubes parallel to each other, upon which two 
other tubes, communicating at their lower extremities 


| by a pipe curved in a half-circle, glide without loss of 


air. The mouthpiece is adapted to one of the upper 
ends of the slide and the bell to the other end. When 
the slide, which is moved by the right hand, is closed, 
the instrument is at its highest pitch; the note is 
lowered in proportion as the column of air is length- 
ened by drawing out the slide. 

Formerly the trombone was known as the sackbut ; 
its modern designation—great trumpet—comes from 
the Italian. The Germans call it posaune. It is diffi- 
cult to say where or at what epoch the instrument was 
invented. In a manuscript of the 9th century, pre- 
served at Boulogne, there is a drawing of an instru- 
ment which bears a great resemblance to a trombone 
deprived of its bell. Virdung? says little about the 
trombone, but he gives an engraved representation of 
it, under the name of busawn, which shows that early 
in the 16th century it was almost the same as that 
employed in our day. By that time the trombone 
had come into vogue in England: the band of mu- 
sicians in the service of Henry VIII. included ten 
sackbut players, and under Elizabeth, in 1587, there 
were six. English instrumentalists then enjoyed a 
certain reputation and were sought for by foreign 


courts ; thus in 1604 Charles III. of Lorraine sought 


to recruit his sackbut players from English bands. 
Preetorius’ classes the trombones in a complete fam- 
ily, the relative tonalities of which were thus com- 
posed: 1 alt-posaun, 4 gemeine rechte posaunen, 2 
quart-posaunen, 1 octav-posaun,—8 in all. The alt- 
posaun was in D. With the slide closed it gave the 
first of the accompanying harmonics: _ 
yaremap The gemeine rechte po- 
=S —--—-——— saunen, or ordinary trom- 
= —— bones, were in A. With- 
out using the slide they gave the subjoined sounds : 
mane maple eer The quart-posaun was 
= a —t—— made either ‘in EK, the 
"aavege fourth below the gemeine 
rechte posaun, or in D, the lower fifth. In the latter 
case it was exactly an octave below the alt-posaun. 
The octav-posaun was in A. It was constructed in 
two different fashions: either it had a length double 
that of the ordinary trombone, or the slide was short- 
ened, the length of the column of air being still main- 
tained by the adaptation of a crook. The first system, 
which was invented by Hans Schreiber four years 
before the work of Praetorius appeared, gave the 
instrumentalist a slide by which he could procure in 
the lower octave all the sounds of the ordinary trom- 
bone. The second system, which Praetorius had known 
for years, was distinguished from the first, not only 


'by modifications affecting the form, but also by a 


Mersenne? calls the trombone trompette 
harmonique, but he does not appear to have made 
himself acquainted with its construction, for we can 
searcely find an allusion in the confused text of his 
work to the tonality of the trombone then in vogue. 
He established this fact, however, that it was cus- 
tomary in France to lower the instrument a fourth 
below the pitch of the ordinary trombone by means of 
a tortil, a kind of crook with a double turn that was 
fitted between the bell and the slide, ‘‘in order,”’ he 
said, ‘“‘to make the bass to hautbois concerts.” 


The compass of the trombone is not limited to the mere 
harmonies obtained by leaving the instrument at its shortest 


1 Musica getutscht und auszqezogen, Basel, 1411. 
2 ponagwaphic. Wolfenbiittel, 1619. 
3 Harmonie Universelle, Paris, 1627. 
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length—that is, with the slide close up; it in fact comprises 
seven positions, which are obtained by shifting the slide 
as many lengths and in such a way that each of these pro- 
duces a series of harmonics a semitone lower than the 
length which has preceded. 
rational, might have been expected always to serve for the 
basis of the technique of the instrument; but from the mid- 
dle of the 18th century the art of playing the trombone be- 
came the object of purely empiric teaching. Only four posi- 
tions were made use of.} 
closed up—there was obtained from the ordinary trombone, 
then called the tenor trombone, the first series of the subjoin- 
ed harmonics (the nume- 
rals indicating the order) : rans 
the fundamental or first ec a7 an Sse 
note being difficult to ob- ———# ay. 
tain; the second position 
produced 


3 


“ 2s pad 
ee. e Fe Bs thir : A ee 
Mo eae 2 ea a — position == 
FLL a ce cae —produced ——g——— = 
________Inthus lowering by semitones, 
and the fourth @:=————= the sounds furnished by the | 
a four positions gave the tenor | 
: trombone a diatonic scale from 
= This scale was formed with notes that 
— = to .._=_ could be perfectly just, but the result 


——= would have been less satisfactory to 
— the ear if the player had strictly ob- 
served the rules laid down by the 
teaching of that period for the production of the chromatic 
intervals. Thus to pass from a note furnished by one of 
the four positions to another a semitone lower it was 
necessary to lengthen the slide by two fingers; if the semi- 
tone higher was required the slide had to be shortened to 
the same extent.2 A consideration of the laws affecting 
lengths of pipes will show the viciousness of that rule. 

Of all wind instruments the trombone has perhaps been 
least modified in form; changes have occasionally been 
attempted, but for the most part with only trifling success. 
The innovation which has had the most vogue dates from 
the end of the 18th century; it consisted in bending the 
tube of the bell in a half circle above the head of the ex- 
ecutant, which produced a very bizarre effect. It also gave 
rise to very serious inconveniences; by destroying the 
regularity of the proportions of the bell it prejudicially 
affected the quality of tone and intonation of the instru- 
ment. For along time the curved bell with its serpent’s 
mask was maintained in military music, and it is only 
about twenty years ago that it was completely given up. 
By giving a half turn more to the bell tube its opening was 
directed to the back of the executant; but this form, in 
fashion fora little while about 1830, was not long adhered | 
to, and the trombone reassumed its primitive form, which 
is still maintained. As appears from a patent deposited by 
Stdlzel and Blimel at Berlin on 12th April, 1818, the appli- | 


This system, so simple and | 


By the first—that is, with the slide | 


/in D). 
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| half, as in (4); by the simultaneous employment of the 
second and third pistons we 


| - . se 
| (4) @ = arrive at two tones, as in (5); 
— —~—#—-—*— the combination of the first 
_—— 2 ——————— and third pistons lowers the 
y instrument two tones and a 
i é Be half, as shown in (6); finally, 
(5) a be be = uniting the three pistons low- 
a ie = ers the trombone three tones 
Se ———_-——_ and a half, as shown in (7). 
' fe Notwithstanding the  in- 
(6) = gw F_screased facility obtained by 
eC — ©—-—=— the use of pistons, they are 
| ——~—} 1 -———-—— very far from having gained 
td te the suffrages of all players: 
| kD) Si aL e_*_ many prefer the slide, beliey- 
SSS = = ing that it gives a facility of 


emission that they cannot ob- 
tain with a piston trombone. 
For this illustration of the use of pistons, we have taken a 
tenor trombone in Bh; the flat tonalities having been pre- 


| ferred for military musie since the commencement of the 


19th century, the pitch of each variety of trombones has 
been raised asemitone. At present six trombones are more 
or less in use, viz., the alto trombone in F, the alto in Ep; 
(formerly in D), the tenor in Bh (formerly in A), the bass 
in G, the bass in F (formerly in E), the bass in Eb (formerly 
This transposition has no reference to the number 
of vibrations that may be officially or tacitly adopted as the 
standard pitch of any country or locality. A trombone an 
octave lower than the tenor has recently been reintroduced 
into the orchestra, principally by Wagner. The different 
varieties just cited are constructed with pistons or slides, 
as the case may be. (Vv. M.) 
TROMP, the name of two famous Dutch admirals. 
I. Martin Harperrzoon Tromp (1597-1653) was 
born at Brielle, South Holland, in 1597. At the age 
of eight he made a voyage to the Kast Indies ina 
merchantman, but was made prisoner and spent several 
years on board an English cruiser. On making his 
escape to Holland he entered the navy in 1624, and in 
1637 was made lieutenant admiral.! In February, 1639, 
he surprised, off the Flemish coast near Gravelines, a 
large Spanish fleet, which he completely destroyed, 
and inthe following September he defeated the com- 
bined fleets of Spain and Portugal off the English 
coast—achievements which placed him in the first 
rank of Dutch naval commanders. On the outbreak 
of war with England Tromp appeared in the Downs 
in command of a large fleet and anchored off Dover. 
On the approach of Blake he weighed anchor and 
stood over towards France, but suddenly altered his 
course and bore down on the English fleet, which was 
much inferior to his in numbers. In the engagement 


cation of yventils or pistons was then made for the first 
time.’ The ventils, at first two in number, effected a de- 
cided lengthening of the instrument. The first augmented | 
the length of the tube by a tone, lowering by as much the 
natural harmonies. The second produced a similar effect 
for a semitone, and the simultaneous employment of the 
two pistons resulted in the depression of a tone and a half. 
The principle, therefore, of the employment of ventils or 
pistons is the same as that which governs the use of slides. 
For instance, a trombone is provided with three pistons, 
and without their help it pro- 
duces the first of the following 
sets of harmonies (the numbers 
indicating the order), Then by 
pressing down the second pis- 
ton we obtain a lengthening 


of the column of air that lowers _ 
the instrument by a semitone p__»te FE | 
and makes it produce the c= a 


second set of harmonics here 
shown; with the aid of the 
first piston we relengthen the 


| 
| 


piston, in the same way, lowers the instrument a tone and a 


1 Der sich selbst informirende Musicus, Augsburg, 1762, by Johann > 
Jacob Lotter. 

2 It need hardly be remarked that the higher semitone cannot 
be produced in the first position. 


Fe till the Dutch merchantmen had all passed beyond 


= the English, had the worst of the encounter, — 
ae em of war and thirty or forty piers meng 
n 3d 1 


‘which followed (19th May, 1652) he had rather the 
worst of it and drew off with the loss of two ships. 
‘In November he again appeared in command of eight 

ships of war, and a convoy of 300 merchantmen, hie H 


he had undertaken to guard past the English coast. 
Blake resolved to attack him, and, the two fleets 
coming to close quarters near Dungeness on the 30th 
November, the English, after severe losses, drew off 
in the darkness and anchored off Dover, retiring next 
day to the Downs, while Tromp anchored off Boulogne 


danger. The statement that he sailed up the C! 
with a broom at his masthead in token of his abilit. 
to pen the seas is probably mythical. In the fol- 
lowing February (1653), while in charge of a large 
convoy of merchantmen, he maintained a i 
fight with the combined English fleets under 
Penn, and Monk off Portland to the sands of ie, 
and, though baffling to some extent the purposes 0 
g 


une he fought an indecisive battle 
English fleet under Dean in the Channe 

arrival of reinforcements under Blake on t 
ing day enabled the English to turn the s 


q 


8 This was mentioned in the Leipsic Allgemeine musikalische 
Zeituna in 1815, the merit of the invention being assigned to Hein- 
rich st6lzel of Pless in Silesia. 


him and he retired to the Texel with the ] 


4 [He was a lieutenant on board of a Dy 
1622 and in 1624 commander of a frigate 
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teen ships. Greatly discouraged by the results of the | 
battle, the Dutch sent commissioners to Cromwell to | 
treat for peace, but the proposal was so coldly received 
that war was immediately renewed, Tromp again ap- 
“ope in the Channel towards the end of July, 1653. | 

n the hotly-contested conflict which followed with the 
English under Monk on the 29th Tromp was shot by 
a musket bullet through the heart. He was buried 
with great pomp at Delft, where there is a monument | 
to his memory in the old church. 

If. Cornetrus Tromp (1629-1691), the second son 
of the preceding, was born at Rotterdam on 9th Sep- 
tember, 1629. At the age of nineteen he commanded 
a small squadron charged to pursue the Algerian 
pirates. In 1652 and 1653 he served in Van Galen’s | 
fleet in the Mediterranean, and after the action with 
the English fleet off Leghorn, 13th March, 1653, in 
which Van Galen was killed, Tromp was promoted to 

rear-admiral. On 13th July, 1665, his squadron 

was by a hard stroke of ill fortune defeated by the 
English under the duke of York. In the following 
year Tromp served under De Ruyter, and on account | 
of De Ruyter’s complaints of his negligence in the 

action of 5th August he was deprived of his command. 

He was, however, reinstated in 1673 by the stadtholder | 
William, afterwards king of England, and in the 
actions of 7th and 14th June, against the allied fleets 
of England and France, manifested a skill and bravery 
which completely justified his reappointment. In 1675 
he visited Regtond, when Charles II. created him a 
baron. In the following year he was named lieutenant- 
admiral of the United Provinces. He died at Am- 
sterdam, 29th May, 1691, shortly after he had been 
appointed to the command of a fleet against France. 
Like his father he was buried at Delft. 

See H. de Jager, Het Geslacht Tromp, 1883. 


TROMSO, a town of Norway, capital of the amt of 
the same name and an episcopal see, stands on the 
eastern shore of a low fertile islet of the same name 
between Hvaloe and the mainland, in 69° 387 N, lat. 
and 18° 55’ E.-long. It consists principally of one wide 
street of wooden houses; the chief public buildings 
are the town-hall, the national church, the Roman 
Catholic church, and the museum, which contains a 
good zoological collection. The town has a high school 
and a normal seminary. The main specialty of the 
eee is bears’ skins and other kinds of fur, The 

erring fishery of Tromsd is very productive, and the 
activity of the town is further increased by the cireum- 
stance that it is the port of call for ships making for 
the seal fishing and walrus hunting on Spitzbergen 
and Nova Zembla. Tromsé was founded in 1794. The 
population, which in 1816 did not exceed 300, was 
5409 in 1882. 

TRONDHJEM. See Taronpuvem. 

TROPIC-BIRD, so called of sailors from early 
times,’ because, as Dampier ( Voyages, i. p. 53) among 
many others testifies, it is ‘‘ never seen far without 
either Tropick,”’ and hence, indulging a pretty fancy, 
Linnzeus bestowed on it the generic term, continued by 
modern writers, of Phaethon, in allusion to its attempt 
to follow the path of the sun.? There are certainly 
three well-marked species of this genus, but’ their 
respective geographical ranges have not yet been 
definitely laid down. All of them can be easily known 
by their totipalmate condition, in which the four toes 


-1 More recently sailors have taken to call it “ Boatswain-bird ” 
—a name probably belonging to a very different kind (¢f. Skua). 
2 Occasionally, perhaps through violent storms, Tropic-birds | 

er very far from their proper haunts. In 1700 Leigh, in his 

. H. Lancashire (i. Pp: 164, 195, Birds, pl. i., Fig. 3), described and 

: feured » “Tropick Bird” found dead in that Penns @ Another 

_ is said by Mr. Zoologist, ser. 2, p. 2666) to have been found 

dead at Cradley near Malyern--apparently before 1856 (J. H. 

‘ i feat yp. ee be 4766)—which, like the last, would seem 
* 


isi 

ton, =. p. 5086) to have been of the species known 

aumann was told (Rhea, i. p. 25) of its supposed 

e at Heligoland, and Col. (B. Ceylon, p 1174) 

taken in India 170 miles from the sea. The case 

- MM. land and Gerbe (Ornith. Européenne, ii. p. 363) 
o be that of an Albatross, 

Vou. XXIIL.—1198 
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of each foot are united by a web, and by the great 
length of the two middle tail-quills, which project be- 


‘yond the rest, so as to have gained for the birds the 


names of ‘‘ Rabijunco,”’ ‘* Paille-en-queue,’’ and ‘‘ Pijl- 
staart ’’ among mariners of different nations. These 
birds fly to a great distance from land and seem to be 
attracted by ships, frequently hovering round or even 


| settling on the mast-head. 


The Yellow-billed Tropie-bird, P, flavirostris or candidus, 
appears to have habitually the most northerly, as well, 
perhaps, as the widest range, visiting Bermuda yearly to 
breed there, but also occurring numerously in the southern 
Atlantic, the Indian, and a great part of the Pacific Ocean. 
In some islands of all these three it breeds, sometimes on 
trees, which the other species are not known to do. How- 
ever, like the rest of its congeners, it lays but a single egg, 
and this is of a pinkish white, mottled, spotted, and smeared 
with brownish purple, often so closely as to conceal the 
ground color. Thisis the smallest of the group, and hardly 
exceeds in size a large Pigeon; but the spread of its wings 
and its long tail make it appear more bulky than it really 
is. Except some black markings on the face (common to 
all the species known), a large black patch partly covering 
the scapulars and wing-coverts, and the black shafts of its 
elongated rectrices, its ground color is white, glossy as satin, 
and often tinged with roseate. Its yellow bill readily dis- 
tinguishes it from its larger congener P. aethereus, but that 
has nearly all the upper surface of the body and wings © 
closely barred with black, while the shafts of its elongated 
rectrices are white. This species has a range almost equally 
wide as the last ; but it does not seem to occur in the western 
part of the Indian Ocean. The third and largest species, 
the Red-tailed Tropic-bird, P. rubricauda or phenicurus, not 
only has a red bill, but the elongated and very attenuated 
rectrices are of a bright crimson red, and when adult the 
whole body shows a deep roseate tinge. The young are 
beautifully barred above with black arrow-headed mark- 
ings. This species has not been known to occur in the 
Atlantic, but is perhaps the most numerous in the Indian 
and Pacific Oceans, in which last great value used to be 
attached to its tail-feathers to be worked into ornaments.® 


That the Tropic-birds form a distinet family, Phae- 
thontide, of the Steganopodes (the Dysporomorphe 
of Prof. Huxley), was originally maintained by Brandt, 
and is now generally admitted, yet it cannot be denied 
that they differ a good deal from the other members of 
the group*; indeed Prof. Mivart in the Zoological 
Transactions (x. p. 364) will hardly allow Fregata and 
Phaethon to be steganopodous at all ; and one curious 
difference is shown by the eggs of the latter, which are 
In appearance so wholly unlike those of the rest. The 
osteology of two species has been well described and 
illustrated by Prof. Alph. Milne-Edwardsin M. Gran- 
didier’s fine Oiseaux de Madagascar (pp. 701-704, pls. 
279-281a). (A. N.) 

TROPPAU (Slavonie Opava), the chief town of 
Austrian Silesia, is a busy commercial place on the 
right bank of the Oppa, close to the Prussian border. 
A well-built town with extensive suburbs, it has two 
market-places and contains six churches, an old town- 
house recently restored in the Gothic style, and nu- 
merous educational, benevolent, and commercial insti- 
tutions. The site of the former fortifications is laid 
out in pleasant promenades. Rt ne: manufactures 
large quantities of cloth, especially for the army ; and 
its iicecataiad establishments include a large sugar- 
refinery and manufactories of machines and stoves. 
In 1880 the population was 20,562. Germanis spoken 
in the town proper, but a dialect of Polish prevails in 
the suburbs. 

Troppau was founded in the 13th century ; but almost its 
only claim to historical mention is the fact that in 1820 the 
monarchs of Austria, Russia, and Prussia met here to de- 
liberate on the tendencies of the Neapolitan revolution. 
This congress of Troppau, however, left nearly the whole 
matter to be considered and decided at Laibach. The former 
principality of Troppau is now divided between Austria and 
Prussia, the latter holding the lion’s share. 


3 A fourth species, P. indicus, has been described from the Gulf 
of Oman, ren sora is expressed as to its validity (cf, Legge, ut 
(GANNET), Pelecanid# (PELICAN), Plolid# (SNAKE-BIRD), 
Phalacrocoracid# (CORMORANT), and Fregatid# (FRIGATE-BIRD). 
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TROTZENDOREF, or Troceporrius, VALENTIN 
FRIEDLAND (1490-1556), called Trotzendorff from his 
birthplace, near Gorlitz, in Prussian Silesia, was born 


on 14th February, 1490, of parents so poor that they | 


could not keep him at school. The boy taught him- 
self to read and write while herding cattle ; he made 
paper from birch bark, and ink from soot. When 


difficulties were overcome and he was sent for educa- | 


tion to Gérlitz, his mother’s last words were ‘‘ stick to 
the school, dear son.’’ The words determined his 
career: he refused all ecclesiastical promotion, and 
lived and died a schoolmaster. He became a distin- 
guished student, learned Ciceronian Latin from Peter 
Mosellanus and Greek from Richard Croke, and after 
graduation was appointed assistant master in the school 
at Gérlitz. There he also taught the rector and other 
teachers. When Luther began his attack on indul- 
gences, Trotzendorff resigned his position and went to 
study under Luther and Melanchthon, supporting him- 
self by private tuition. Thence he was called to be a 
master in the school at Goldberg in Silesia, and in 152 
became rector. There he remained three years, when 
he was sent to Liegnitz. He returned to Goldberg in 
1531 and began that career which has made him the 
. typical German schoolmaster of the Reformation 
period. His system of education and discipline 
speedily attracted attention. He made his best elder 
scholars the teachers of the younger classes, and in- 
sisted that the way to learn was to teach. He organ- 
ized the school in such a way that the whole ordinary 
discipline was in the hands of the boys themselves. 
Every month a ‘‘consul,’’ twelve ‘‘senators,’’ and 
two ‘‘censors’’ were chosen from the pupils, and over 
all Trotzendorff ruled as ‘‘ dictator perpetuus.’’ One 
hour a day was spent in going over the lessons of the 
previous day. The lessons were repeatedly recalled by 
examinations, which were conducted on the plan of 
academical disputations. Every week each pupil had 
to write two ‘‘exercitia styli,’’ one in prose and the 
other in verse, and Trotzendorff took pains to see that 
the subject of each exercise was something interesting. 
The fame of the Goldberg school extended over all 
Protestant Germany, and a large number of the more 
famous men of the following generation were taught 
by Trotzendorff. He died on 20th April, 1556. 


See Herrmann, Merkwiirdige Lebensgeschichte eines ber- 
tihmtes Schulmans, V. F. Trotzendorffs, 1727; Frosch, V. F. 
Trotzendorff, Rektor zu Goldberg, 1818; Pinzger, V. F. Trot- 
zendorff (with the Goldberg portrait, and a complete list 
of his writings), 1825; Koehler, V. F. Trotzendorff, ein 
biographischer Versuch, 1848. These biographies appear to 
take all their facts from a funeral or memorial oration de- 
livered by Balthasar Rhau in the university of Wittenberg 
on 15th August, 1564, and published in an edition of Trot- 
zendorff’s Rosarium, 1565. 


TROUBADOURS. See Provencal LITERATURE, 
vol. xix. p. 899, and FRANCE, vol. ix. p. 569. 

TROUGHTON, Epwarp (1753-1835), instrument 
maker, was born in the parish of Corney in Cumber- 
land, in October, 1753. He joined his elder brother 
John in carrying on the business of mathematical 
instrument makers in Fleet Street, London, and con- 
tinued it alone after his brother’s death, until he in 
1826 took W. Simms as a partner. He died in London 
on 12th June, 1835. 


Troughton was very successful in improving the me- 
chanical part of most nautical, geodetic, and astronomical 
instruments, He was completely color-blind, which pre- 
vented him from attempting experiments in opties. The 
first modern transit circle (see ROEMER) was constructed 
by him in 1806 for Groombridge ; but Troughton was dis- 
satisfied with this form of instrument, which a few years 
afterwards was brought to great perfection by REICHEN- 
BACH and REPSOLD (qq.v.), and designed the mural circle in 
its place. 
Greenwich in 1812, and ten or twelve others were subse- 
quently constructed for other observatories ; but they were 
ultimately superseded by Troughton’s earlier design, the 
transit circle, by which the two co-ordinates of an object 


The first instrument of this kind was erected at | 


TROTZENDORFF—TROW BRIDGE. 


can be determined simultaneously. He also made transit 
instruments, equatorials, etc.; but his failure to construct 
an equatorial mounting of large dimensions, and the conse- 
quent lawsuit with Sir James South, embittered the last 
years of his life. 

TROUT. 
38. 
TROUVILLE, a fashionable seaside town of France, 
chef-lieu of the department of Calvados, anda port of 
the English Channel, is situated at the mouth of the 
river T'ouques, on the right bank, 136 miles west- 
northwest of Paris and 34 northeast of Caen by rail. 
The climate is mild, and the neighborhood well wooded ; 
there are villas in all styles of architecture, a casino, 
and vast stretches of sand where the visitors (15,000-in 
1881) bathe and walk. With Havre, which lies on the 
other side of the estuary of the Seine, 8 or 10 miles 
off, there is continual steamer communieation. In 
1886 the population was 5750 (commune 6300). Deau- 
ville, on the left bank of the Touques, opposite Trou- 
ville, is remarkable for its casino, terrace, and fine 
mansions, but, except during the race-week in August, 
is comparatively deserted. In 1886 its population was 
2100 (commune 2220). In 1866 a dock, 985 feet in 
length by 262 in breadth, with 24 feet of depth at 
high water, was constructed betwéen Trouville and 
Deauville; in 1882 292 vessels (54,391 tons) entered 
and 283 (53.510 tons) cleared. 

TROVER, or trover and conversion, the name of a 
form of action in English law no longer in use, corre- 
sponding to the modern action of conversion. It was 
brought for damages for the detention of a chattel, 
and differed from detinue in that the latter was brought 
for the return of the chattel itself. The name trover 
is due to the action having been based on the fictitious 
averment in the plaintiff's declaration that he had 
lost the goods and that the defendant had found them. 
The necessity for this fictitious averment was taken 
away by the Common Law Procedure Act, 1852. An 
action of trover lay (as an action of conversion still lies) 
in every case where the defendant was in possession of 
a chattel of the plaintiff and refused to deliver it up on 
request, such refusal being prima facie evidence of 
conversion. The damages recoverable are usually the 
value of the chattel converted. In an aetion for 
detention of a chattel (the representative of the old 
action of detinue), the plaintiff may have judgment 
and execution by writ of delivery for the chattel itself 
or for its value at his option. An action for conver- 
sion or detention must be brought within six years. 
The corresponding action in Scotch law is the action of 
spuilzie. It must be brought within three years in 
order to entitle the pursuer to violent profits, other- 
wise it prescribes in forty years. 

TROWBRIDGE, an ancient town of Wilts, Eng- 
land, is situated on the river Mere or Biss, a feeder of 
the Avon, and on a branch of the Great Western Rail- 
way, 33 miles northwest of Salisbury and 97 west of 
London. The parish church of St. James is an ancient 
stone structure in the Gothie style, with a west square 
tower, surmounted by aspire 159 feet in height, anda 
baptistery (1885). The site of the ancient castle was 
at the mound called Courthill, but all traces of it have 
long disappeared, it having been demolished before the 
reign of Boney VIII. Among the charitable in 
tions are the Edward and Yerbury almshouses: 
the old men’s almshouses, and the cottage he 
(1886). There are a market house and a town hall. 
Pnblie gardens 4 acres in extent were opened in 1884. 
A water company (incorporated in 1873) supplies the 
town with water from the chalk hills in the neig! 
hood of Biss. The principal industry is the 
facture of kerseymere and of broad and other ' 
cloths, established as early as the reign of Her 
The town is governed by a lucal board of 
twenty-one members. The population of 
sanitary district (area 2080 acres) in 1871 ¥ 
and in 188] it was 11,040, i 


See SALMONID ; also ANGLING, vol. ii. 
Fr 
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The town was defended in behalf of Matilda against! Plague at Marseilles, is widely known throngh the excel- 


Stephen by Humphrey de Bohun. By Leland it is called 
Throughbridge or Thoroughbridge. Anciently it was a 
royal manor forming part of the duchy of Lancaster, hay- 
ing been granted by the crown to John of Gaunt. After- 


wards it reverted to the crown and was given by Henry | 


VILL. in the 28th year of his reign to Sir Edward Seymour. 


It again lapsed to the crown under Elizabeth, and in the | 


24th year of her reign wasassigued to Edward, earl of Hert- 
ford. By marriage it passed to the Rutland family, who, 
however, eventually sold it. Itformerly gave the title of 
baron to the Seymour family. The poet Crabbe was rector 
of the parish from 1814 to 1832. 


TROY. See Troan. . ; 
TROY, a city of the United States, county seat of 
Rensselaer county, New York, is situated in 42° 44’ 


line from Orleans to Chalons. 


lent engyaving of Thomassin. The Cochins, father and 
son, Fessard, Galimard, Bauvarlet, Herisset, and the painters 
Boucher and Parrocel have engraved and etched the works 
of De Troy. 

TROY, West. See West Troy. 

TROYES, a town of France, formerly the capital of 
Champagne, and now chef-lieu of the department of 
Aube, and an episcopal see, is 104 miles southeast of 
Paris by the railway to Belfort, at the junction of the 
Several arms of the 


'Seine and also the Haute-Seine Canal run through 


century, still wants the south tower. 


N. lat. and 73° 41’ W. long., upon the east bank of | 


the Hudson river, at the head of tide water. 
nearly north of New York City (151 miles) and some- 
what north of west from Boston (191 miles). The 
city, which has a length of about 4 miles, with an 


It is | 


the town. The cathedral of St. Peter and St. Paul, 
the building of which lasted from 1206 till the 16th 
The choir, the 
end chapels, and the sacristy were restored in 1849- 
1866. The 16th century fagade, with mutilated bas- 


reliefs and statues, is surmounted by the tower of St. 


average breadth of 1 mile, is built mainly upon a level | 


terrace slightly elevated above the river, but of late 


years the residence portion has extended up the hills | 


rising to 400 feet) which limit this plain on the east. 
t isin the main regularly laid out, and is traversed 
by street railways. ‘Troy is situated at what is practi- 
cally the terminus of the Erie Canal, connecting the 
Hudson river (here navigable for vessels of 8 to 10 
feet draught) with Lake Erie, and of the Champlain 
Canal. It has three railroads, by which it is’ con- 
nected with New York on the south, Buffalo on the 
west, and also with the east and north. The principal 
industries, which in 1880 gave employment to 22,434 
persons, are metal-working, especially in iron and 
steel, and the making of stoves and linen goods. The 
value of the products was $26,497,163. The city is 
the seat of the Rensselaer Polytechnic Institute, which 
was for many years the leading engineering school of 
the United States, and still maintains a high reputa- 
tion. The population, which in 1810 was only 3895, 
had in 1830 risen to 11,556, and by 1880 to 56,747 
(27,154 males and 29,593 females, the excess of the 
latter being explained by the large number of women 
employed as factory operatives). The proportion of 
foreign born (16,938) was large. 


The city was founded in 1787 by the Dutch, under the 
name of Vanderheyden, and two years later the present 
( mame was adopted. In 1794 it was incorporated as a vil- 
lage, and in 1816 it received a city charter. The opening 
of the Erie and the Champlain Canals in 1822-5 insured its 

prosperity and rapid growth. 


TROY, JEAN FRANGOIS DE (1679-1752), a French 
painter highly endowe by nature, was born at Paris 
e received his first lessons from his father, 


in 1679. 
himself a skilful portrait-painter, who afterwards sent 
his son to Italy. There his amusements occupied him 
ully as much as his studies ; but his ability was such 
that on his return he was at once made an official of 
the Academy and obtained a large number of orders 
for the decoration of public and private buildings, 
executing at the same time a quantity of easel pict- 
ures of very unequal merit. Amongst the most 
considerable of his works are thirty-six compositions 


the story of Esther, designed for the Gobelins whilst 
De Troy was director of the school of France at Rome 
{1738-51),—a post which he resigned in a fit of irrita- 
tion at court neglect. He did not expect to be taken 
at his word, but found himself forced to return to 
France, and was making ready to leave when he died 
suddenly (24th January, 1752) of an attack on the 
lungs. 

His desire to make a figure in the world led him to neg- 

et his more serious duties and injured his professional 
reputation. The life-size painting (Louvre) of the First 
Chapter of the Order of the Holy Ghost held by Henry IV., 
e church of the Grands Augustins, is one of his most 
lete performances, and his dramatic composition, the 


painted for the hotel of De Live (1729), anda series of | 


Peter (230 feet). The choir, one of the most beautiful 
in France, belongs to the 13th century, as does also 
its remarkable glass. The treasury contains gospels 


| of the 11th and 12th centuries, precious stones brought 


from the Kast at the time of the crusades, and ancient 
and beautiful lace. The unfinished church of St. 
Urban, begun in 1262 at the expense of Urban IV., 
is a charming specimen of the best period of Gothic 
architecture, the side portals being remarkably light 
and delicate. The church of St. Madeleine, built at 
the beginning of the 12th century, enlarged in the 
16th, and recently restored, contains a rich rood-sereen 
by Jean de Gualde (1508). In 1420 the treaty of 
Troyes was signed in the church of St. John, where 
Henry V. of eed and Catherine of France were 
subsequently married. The church of St. Remy, with 
a Romanesque tower, the churches of St. Nizier and 
St. Nicholas, both of the 16th century, and that of 
St. Pantaléon, of the 16th and 17th, should also be 
noticed. There are some curious fireplaces in the 
town hall (17th century), and the municipal archives 
contain the correspondence of the dukes of Lorraine 
and Guise. The old abbey of St. Loup is occupied 
by the library (80,000 volumes and 2720 manuscripts) 
and a museum containing numerous collections ; 
that relating to natural history is rich in ornithology 
and entomology, and has many aerolites. Most of the 
old houses of Troyes are of wood, but some of stone 
of the 16th century are remarkable for their beautiful 
and original architecture. The chief industry of 
Troyes and the surrounding district is the manufac- 
ture of cotton and woollen hosiery, which is woven 
almost entirely by hand, and is exported to America 
and Switzerland. One-fourth of the population live 
by subsidiary industries. There are 14 cotton mills 
with 10,000 spindles, bleaching, dressing, and dye- 
works, workshops for making looms, needle factories, 
iron and copper foundries, 8 flour mills, and nursery 
and market gardens. A trade is carried on in pork 
and cheese. A few miles from the town stands the 
curious church of St. Andrew (16th century), with a 
remarkable portal. The population in 1886 was 46,- 
972 (46,067 in 1881). 

At the beginning of the Roman period Troyes ( Augusto- 
bona) was the principal settlement of the Tricassi. It was 
christianized in the 3d century, and its bishop St. Loup 
(426-479) founded renowned schools, and averted the fury 
of Attila. In 484Troyes passed into the hands of Clovis, 
and belonged sometimes to Neustria, sometimes to Austra- 
sia, till all Gaul was united under Charles Martel, In 878 
Pope John VIII. presided at a council in Troyes. The 
town was fired and sacked by the Saracens in 720, and by 
the Normans in 889 and 905. In 1229 Theobold IV., be- 
sieged in his capital, was delivered by king Louis IX., and 
in 1230 he granted the inhabitants a municipal charter, 
From this time the fairs of Troyes became celebrated. 
During the captivity of King John in England, Troyes 
resisted all attacks, and after Agincourt took the part of 
the Burgundians. In 1417 the rule of Queen Isabeau of 
Bavaria was established in Troyes, where in 1418 the par- 
lement of Paris met; and on 2ist May, 1420, Henry V. of 
England, Charles VI. of France, Isabeau, and Philip of Bur- 
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" gundy signed the famous treaty of Troyes. On 9th July, 
1429, the town capitulated to Joan of Arc. In the 16th 
century Protestantism made rapid progress, but in 1562 the 
Huguenots were forced to retire to Bar-sur-Seine ; after the 
massacre of St. Bartholomew in Paris, the Calvinists in the 
prisons of Troyes met the same fate. In 1577 the inhabi- 
tants joined the League, and only opened their gates to 
Henry IV. in 1594. In1787 the parlement of Paris again 
met here. In 1814 both the allied and the imperial armies 
occupied Troyes; and in 1870 the town was occupied by 
the Germans. 

TROYES, CarestTIeEN DE. See CHRESTIEN DE 
Troyes, and RoMANCE, vol. xx. p. 655. 

TRUCE OF GOD. The orderly administration of 
justice and the universal peace, which the Roman 
empire established from the Euphrates to the Atlan- 
tic, did not long survive the inroads of the Teutonic 
tribes who in western Europe divided the inheritance 
of the Latin world. All the early Teutonic codes, 
being based, however remotely, on the right of private 
war and private vengeance, might discourage, but 
were powerless to abolish, the instinct which impels 
the members of half-civilized communities to avenge 
their own wrongs. Hence the pax Romana died with 
the empire; nor could the splendid organization of 
Charlemagne do more than effect a very partial resus- 
citation of it. Throughout the 9th and 10th centuries, 


as the life-benefices of the later Carolingian kings be- | 


came gradually transformed into hereditary fiefs, the 
insecurity of life and property grew greater ; for there 
was no central power to curb the injustice of the petty 
dukes and counts who warred and pillaged at their 
will. At this moment, when western Europe threat- 
ened to sink back into the chaos from which it had 
been won by Rome, the church came forward to arrest 
the process of its dissolution.” Speaking at first in her 
own interest and in that of the poor, whose great pro- 
tector she claimed to be, she decreed a special peace 
for the unarmed clerk and the industrious husband- 
man. The council of Charroux in Poitou led the way 
in 989. With the opening of the next century the 
movement spread over Aquitaine and the rest of 
France. Everywhere the bishops set themselves to 
exact from the whole diocese, noble and simple alike, 


a novel oath to abstain from violence and to respect. 


the sanctity of churches. William V. of Aquitaine, the 
most powerful lord of southern France, lent his influ- 
ence to the cause at the councils of Limoges (994) and 
Poitiers (999). The latter council prescribed the 
methods by which all who violated their solemn en- 
gagement should be punished. The times, however, 
were hardly ripe for the inauguration of an era of 

eace. Gerard of Soissons, perhaps, was not the only 

ishop who eyed this dream of universal harmony 
askance, as tending to encroach on the king’s preroga- 
tive (see Bouquet, x. 201); and, onthe whole, it may be 


said that the ‘* Peace of God’ was at best but a some- | 


mandy—a country in which, according to a contem- 
porary writer (Rudolph Glaber, v. 1), it was not 


TROYES—TRUFFLE. 


at first accepted. By this time its terms had been 
much enlarged; and we may perhaps take the pro- 
visions of a second synod at Tuluges (1041) as repre- 
senting its normal form. According to this synod 
the treuga Dei was to last from the Wednesday even- 
ing to the Monday morning in every week, from the 
beginning of Advent to the octave of the Epiphany, 
‘from the beginning of Lent till the octave of Pente- 
cost, for the feasts of the Holy Cross, the three great 
feasts of the Virgin, and_those of the twelve apostles 
and a few other saints. More usually the interval be- 
tween the Epiphany octave and Lent and that from 
Easter to Rogations were left subject to the weekly 
‘truce only. Thus from being a mere local institution 
it spread rapidly over all France, and seems to have 
‘crossed into Germany, Italy, Spain, and England. It 
had also its special courts and methods of procedure. 
| Excommunication and banishment for seven or thirty 
_years were its penalties. Before long both the pax 
'ecclesiee and the treuga Dei were sanctioned by the 
holy see. Special clauses were added to protect pil- 
'grims, women, merchants, monks, and clerks; while 
the cattle and agricultural implements of the peasant 
—his ox, horse, plough, and even his olive trees—were 
covered by the zgis of the church, The first clause 
of the council of Clermont (1095), at which. Urban 
IL. preached the first crusade, proclaimed the weekly 
truce for all Christendom, and perhaps enjoined it in its 
most extended form, adding alae a clause by which the 
oath was to be renewed every three years by all men 
‘above the age of twelve, whether noble, burgess, vil- 
lain, or serf.! The same council seems to have accorded 
safety to all who took refuge at a wayside cross (cap. 
29) or at the plough (homines ad carrucas fugienten. 
The truce of God was most powerful in the 12th cen- 
tury, during which period it was sanctioned both by 
local and papal councils, such as that held at Rheims 
by Calixtus II. in 1119, and the lateran councils of 
1139 and 1179. With the 13th century its influence 
began to decline, as the power of the king gradually 
ae to the substitution of the king’s peace for that 
of the church. 


For an exhaustive account of the whole question, see M. 
Semichon’s book, to which the above article is largely in- 
| debted. 


TRUCK SYSTEM. 
and WAGEs. 

TRUFFLE, the name of several different species of 
subterranean fungi which are used as food. The 
species sold in English markets is Tuber estivum; the 
commonest species of French markets is 7. melano- 
sporum, and of Italian the garlic-seented 7. magnatum. 

f the three, the English species is the least exeel- 
lent, and the French is possibly the best. The truffle 
used for Perigord pie ( paté de foie gras) is T. melano- 
sporum. When, however, the stock of 7! melano- 
sporum happens to be deficient, some manufacturers 
use inferior species of Zuber, such as the worthless or 
dangerous Cheromyces meandriformis. Even the 
rank and offensive Scleroderma vulgare (one of the 
puff-ball series of fungi) is sometimes used for pene 


See Lapor, vol. xiv. p. 173, 


turkeys, sausages, etc. Indeed, good truffles, an 
then only 7. estivum, are seldom seen in h 
markets. The taste of 7. melanosporum can be de- 


tected in Perigord pis 
truffles can easily 
scope. 
Tuber xstivum, the English truffle, is roundish in s 


covered with coarse polygonal warts, black in color 
and brownish and veined with white within; its avers 


of good quality. True an 
distinguished under the 


1 Labbe's Concilia, xx. 816; with which ¢f, Ser 
et la Tréve de Dieu, Paris, 1869, p. 125. 


TRUMBULI.—TRUMPET. 


melanosporum, and sometimes appears in French markets 
with these two species, as well as with 7. mesentericum. The 
odor of T. xstivum is very strong and penetrating; it is 
generally esteemed powerfully fragrant, and its taste is 
considered agreeable. 
shillings [50 to 75 cents} a pound. The common French 
truffle, T. melanosporum, is a winter species. The tubers are 
globose, bright brown or black in color, and rough with 
polygonal warts; the mature flesh is blackish gray, marbled 
within with white veins. It is gathered in autumn and 


winter in beech and oak woods, and is frequently seen in | 
Italian markets, where it is sometimes sold for 12s, 6d. | 
The odor of T. melanosporum is very | 


($3.04] a pound, 
pleasant, especially when the tubers are young, then 
somewhat resembling that of the strawberry; with 
age the smell gets very potent, but is never considered 
really unpleasant. The common Italian truffle, 7. magna- 
tum is pallid ochreous or brownish buff in color, smooth 
or minutely papillose, irregularly globose, and lobed; 
the interior is a very pale brownish liver color veined 
with white. It grows towards the end of autumn in 
plantations of willows, poplars, and oaks, on clayey soil. 
Sometimes it occurs in open cultivated fields. The odor of 
the mature fungus is very potent, and is like strong garlic, 
onion, or decaying cheese. T. brumale referred to above, 
grows in Britain. It is a winter truffle, and is found 
chiefly under oaks and abele trees from October to 
December. It is black in color, globose, more or less regular 
in shape and is covered with sharp polygonal warts; the 
mature flesh is blackish gray marbled with white veins. 
The odor is very strong and lasts a long time; the taste is 
generally esteemed agreeable. Cheromyces meandriformis, 
which occurs in Britain, is sometimes sold for 7. magnatum, 
the color of the flesh of both species being somewhat 
similar. Scleroderma vulgare, the “ false truffle,” is extremely 
common on the surface of the ground in woods, and 
is gathered by Italians and Frenchmen in Epping 
Forest for the inferior dining-rooms of London where 
Continental dishes are served. It is a worthless, offen- 
sive, and possibly dangerous fungus. A true summer 
truffle, 7. mesentericwm, found in oak and birch woods on 
calcareous clay soil, is frequently eaten on the Continent. 
It is esteemed equal to 7. xstivum. It probably grows in 


iS} 
1, Tuber xstivum; 2, T.brumale; 3, T. melanosporum ; 4, T. mesen- 
tericum; 5, T. magnatum; 6, Cheromyces Meandriformis ; 7, Sclero- 
derma vulgare ; 8, Melanogaster variegatus, 


res of the chief European truffles. Enlarged 500 diameters. 


Britain. Another edible species, T. macrosporum, also grows 
in Britain, in clayey places under young beeches and oaks, 
on the borders of streams and roads, and sometimes in 
fields; more rarely it grows in plantations of willow and 
oplar. It has a strong scent of onions or garlic. Terfezia 
nis, @ famous truffle of Italy, Algeria, Sardinia, etc., 
resembles externally a potato. “It grows in March, April, 
and May. Some persons eat it in a raw state, sliced, and 
dipped in oil or egg. It is not scented, and its taste is 
generally considered insipid or soapy. Sometimes an ally 
of the puff-balls, and therefore (like Scleroderma) not a true 
truffle, Melanogaster variegatus, is eaten in England and 
France. It has been and possibly still is, occasionally sold 
in England under the name of “red truffle.” It is a small 


ochreous brown species with a strong aromatic and pleasant | 
odor of bitter almonds. When the plant is eaten raw the 


taste is sweet and sugary, but when cooked it is hardly 
ble. The odor belonging to many truffles is so potent 
that their places of growth can be readily detected by the 
odor exhaled from the ground. Squirrels, hogs, and other 
animals commonly dig up truffles and devour them, and 
pigs and dogs have long been trained to point out the 
j where they grow. Pigs will always eat truffles and 
will do so occasionally; it is therefore usual to give 
trained pig or dog a small piece of cheese or some 
reward each time it is successful. Truffles are repro- 


Its price in England is two or three | 
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duced by spores, bodies which serve the same purpose as 
seeds in flowering plants; in true truffles the spores are 
borne in transparent asci or sacs, from four to eight spores 
in each ascus. The asci are embedded in vast numbers in 
the flesh of the truffle. In false truffles the spores are free 
jand are borne on minute spicules or supports. The spores 
| of the chief European truffles, true and false, enlarged 
| five hundred diameters, are shown in the accompanying 
‘illustration. Many references to truffles occur in classical 
‘authors, The truffle Elaphomyces variegatus was till quite 
recent times used, under the name of Hart’s nut or 
Lycoperdon nut on account of its supposed aphrodisiac 
qualities. 

TRUMBULL,! the surname of more than one in- 
dividual of note in the literature, art, and politics of 
America. 

1. BenzsAmIn TRUMBULL was born at Hebron, 
Connecticut, on 19th December, 1735, and died at 
North Haven, Connecticut, on 2d February, 1820. He 
xraduated at Yale in 1759, and entered the ministry. 

is literary work was considerable, the most important 
being the standard History of Connecticut to 1764. 

2. Joun TRUMBULL was born at Waterbury, Con- 
necticut, on 24th April, 1750, and died at Detroit, 
Michigan, on 12th May, 1831. He graduated at Yale 
in 1767, and became a lawyer and author of high 
reputation. His best work is WM’ Fingal, a Hudibrastic 

oem, intended to serve the Whig side in the American 

evolution. 

3. Joun TRUMBULL, son of the following, was born 
at Lebanon, Connecticut, on 6th June, 1756, and died 
at New York city on 10th November, 1843. He gradu- 
ated at Harvard in 1773, studied painting with Ben- 
jamin West in London, and left at his death a number 
of historical works. The earlier of these are the better; 
the later and larger were painted for the capitol at 
Washington. 

4, JONATHAN TRUMBULL was born at Lebanon, 
Connecticut, on 10th June, 1710, and died at the same 
place on 17th August, 1785. He graduated at Harvard 
in 1727, and became a lawyer and colonial politician. 
His place in American history was gained as governor 
of Connecticut from 1769 until 1783, through the 
whole period of the American Revolution. He was a 
trusted supporter and confidential adviser of Wash- 
ington, who was accustomed to speak of him as 
‘‘brother Jonathan,’’ and the term has since passed 
into popular use as equivalent to the people of the 
United States. 

5. JONATHAN TRUMBULL, son of the preceding, was 
born at Lebanon, Connecticut, on 26th March, 1740, 
and died at the same place on 7th August, 1809. He 
graduated at Harvard in 1759, and served as member 
of congress. 1789-95 (being speaker of the house of 
representatives during the last two years of his term), 
as United States senator, 1795-96, and as governor of 
Connecticut, 1798-1809. 

TRUMPET, a musical instrument, consisting of a 
long, narrow brass tube, cylindrical for the greater 
part of its length: the fusiform development which 
terminates in the bell or opening of the lower end 
only begins at a point that varies from a third to a 
fourth of the total length from that extremity. The 
air inside is set in vibration by the lips (which act as 
true reeds) applied to the edges ofa basin-like mouth- 
piece fitted to the upper part of the instrument. The 
material has nothing to do with the production of that 
brilliant quality of tone by which the trumpet is so 
easily distinguished from every other mouthpiece 
instrument: the difference is partly due to the distinct 
form given to the basin of the mouthpiece, but D sel 
cipally to the proportions of the column of air deter- 
mined by the conical or cylindrical form of its envelope. 

The possibility of producing sonorous disturbance 
of a mass of air through a mouthpiece, or more simply 
through the orifice of the tube, has been known from 
_a very early period,—a shell bored at its extremity, or 


1 (For fuller bio, hies of these Trumbulls, and for notices 
of oe of the family, see APPENDIX to this volume.—Am. Eb.] 
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a horn with the point removed, being without doubt | 


the most ancient instrument for producing sound. 


TRUMPET. 


really made in Italy about the middle of the 15th 
century, as is proved by the bas-reliefs of Luca della 


Nearly all the nations of antiquity had mouthpiece | Robbia intended to ornament the organ chamber of 
instruments; but the greater number of these, though | the cathedral of Florence (see vol. xx. p. 605) ; there 
grouped under the general designation of trumpets, | a trumpet having the tube bent back as just described 
1ave only a very distant relationship to the modern | is very distinctly figured. From the beginning of the 
instrument. The Romans had four such instruments, | 16th century we have numerous sourees of informa- 
—the tuba, buecina, cornu, and lituus. The tuba, tion. Virdung® cites three kinds of mouthpiece in- 
represented in the bas-reliefs of the triumphal arch | struments—the /e/ttrumet, the clareta, and the thurner 
of Titus, was a kind of straight bronze clarion, with a horn; unfortunately he does not mention their dis- 
conical column of air. It is ordinarily designated the | tinctive characters, and it is impossible to make them 
Roman trumpet, and was about 39 inches long; its out by examination of his engravings. Probably the 
compass should not go beyond the first six proper notes | felttrumet and the clareta closely resembled each 
of the harmonic scale. The Roman tuba and the Greek other; but the compass of the former, destined for 
salpinx are supposed to be one and the sameinstrument. | military signals, hardly went beyond the 8th proper 
The buccina was also of bronze, with a tube measuring tone, while the latter, reserved for high parts, was 
fully 11 feet in length. The tube is only slightly conical, like the clarino (see below). The thurner horn was 
and the quality of tone bears a striking resemblance | probably a kind of clarino or clarion used by watch- 
to that of the bass trombone in G@; the proper tones for men on the towers. The trummet and the jéger 


— lt eat —.»—2« ©  — trommet are the only two mouthpiece instruments of 
ee ——— the trumpet kind cited by Preetorius.* The first was 
Sen emer nN. tuned in D at the chamber pitch or ‘‘ kammerton,”’ 


but with the help of a shank it could be put in OC 
| the equivalent of the ‘‘ chorton’’ D, the two differin 
|about a tone. Sometimes the trummet was lowere 
to Bandeven Be. The jigar trommet, or “ trompette 
'de chasse,’’ was composed of a tube bent several 
times in circles, like the posthorn, to make use of a 
comparison employed by Praetorius himself. His 
|drawing does not make it clear whether the column 
of air was like that of the trumpet ; there is therefore 
/some doubt as to the true character of the instrument. 
The same author further cites a wooden trumpet (Aél- 
with the lituus, a specimen of which exists in the zern trommet), which is no other than the Swiss alpen- 
museum of the Vatican, found in 1827 ina tomb at horn or Norwegian luur. Mersenne’s® information is 
Cerveteri (Care). The tube is cylindrical for the not very instructive; but he gives a description of the 

reater part of its length, its conical development  sowrdine, a kind of mute or damper introduced into 

ginning only at the lower end, where the instrument the bell, already employed in his time, and still made 
begins to curve. The lituus easily produces the accom- use of to weaken the sound. The shape of the 
panying proper notes; __ trumpet, as seen in the bas-reliefs of Luca della Rob- 
its quality of tone is Sin ae ae bia, was retained for more than three hundred years : 
like that of a trumpet *¥-—>—s—*-+————— the first alterations destined to revolutionize the whole 
in G. In Ireland and e ‘technique of the instrument were made about the 
Denmark numerous mouthpiece instruments in bronze middle of the 18th century. | Notwithstanding the 
‘imperfections of the trumpet during this long period, 


, 
harmonics were those subjoined.' The cornu was often 
made of a bullock’s horn, but bronze was also employed, 
as in a specimen in the British Museum. This in- 
strument measured 4 feet 6 inches in length, and the 
scale was that herewith Be- 
shown. The Roman @=35=4—— i 
cornu was probably like —————?4 = 
the Greek keras. ‘The 
three preceding instruments were used in giving sig- 
nals to the infantry. The cavalry calls were given 


have been found, sixteen different specimens being | 
preserved in the museum of the Royal Irish Academy the performers upon it acquired an astonishing dex- 
at Dublin, and six (of which fac similes exist in South | terity. 
Kensington Museum) in the museum at Copenhagen. | 
But none of these have the proportions of a trumpet ; | 
all, by the conical development of the tube as well as | 
by the curved form, recall their first model, the horn, | 
successive transformations of which have given rise | 
to the clarion and the numerous family of bugles. 

We have no precise information as to the form 


The usual scale of the typical trumpet, that in D, is 


ec s8g5 eer 


| Pretorius exceeds the limits of this compass in the higher 


which the lituus, the ancestor of the modern trumpet, | cengiek aac a on —_ Pie ie 
assumed during the Middle Ages. A miniature in| ;=_ shared by Bach, who, in a trum- 
the Bible? presented in 850 to Charles the Bald places. — = pet solo which ends the cantata 
the lituus in the hands of one of the companions of ——— “Der Himmel lacht,” wrote up 
King David, but we are not warranted in concluding | : to the twentieth of these sounds. 
from this that the Etruscan instrument was in use in | S°_Co?siderable a compass could not be reached by one 
the 9th century. The earliest representation of the 


instrumentalist: the trumpet part had therefore to di- 

ate ‘ | vided, and each division was designated by a special name.’ 
trumpet with its present proportions of tube and form The ~ yore rob, 
of bell seems to belong to the 15th century. mit- 


| The fundamental or first proper note was called 
! Fra the second grobstimme, the third faulstimme, the fourth 
Angelico (d. 1455) has painted angels with trumpets. telstimme. The part that was called principal went from 
having either straight or zigzag tubes, the shortest | the fifth to the tenth of these tones. The higher region, 
being about 5 feet long. The perfect representation | Which had received the name of “clarino,” was again 
of the details, the exactness of the proportions, the divided into two parte: the ret begam Al Raia 


/tone and mounted up towards the extreme hi ; of 
natural pose of the angel players, suggest that the the compass, according to the skill of the pore ey the 
artist painted the instruments from real models. second, beginning at the sixth proper tone, rarely went be- 

The credit of having bent the tube of the trumpet yond the twelfth. Each of these parts was confided to a 
in three parallel branches, thus creating its modern special trumpeter, who executed it by using a larger or a 
form, has usually been claimed for a Frenchman named | S™aller mouthpiece. 


a : : Playing the clarino differed essentially from play 
Maurin (1498-1515). But the transformation was military trumpet, which corresponds in compass 


called principal. Compelled to employ very small x 


3 Musica getulscht und auszgezogen, Basel, 1511 
4 Organographia, Wolfenbiittel, 1619. : , 
5 Harmonie Universelle. 


‘verselle, Paris, 1636. 
6 Der sich selbst informirende Musicus, Aw 


1The difficulty of producing the fundamental or first proper 
note increases with the length and narrowness of the tube. The 
proportions of the buccina render the production of this note 
very difficult. 

2 In the Bibliothéque Nationale at Paris, 


. 
b 


produce the following succession : 
of 


TRUMPET—TRUMPETER. 


pieces to facilitate the emission of very high sounds, clarino 
players could not fail to alter the tone of the instrument, 


and instead of getting the brilliant and energetic quality | 


of tone of the mean register they were only able to pro- 
duce more or less doubtful notes without power and splen- 
dor. Apart from this inconvenience, the clarino presented 
numerous deviations from just intonation. Hence the 
players of that time failed to obviate the bad effects inevi- 
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| the extreme sounds of the interval of a fifth; and a like 


| result was arrived at more easily for the intervals of the 


tably resulting from the natural imperfection of the har- | 


monic scale of the trumpet in that extreme part of its 
compass; in the execution, for instance, of the works of 
Bach, where the trumpet should give sometimes 


and = the instrumentalist could only =e 

———> =e 
some- — command the eleventh proper a 
times ——— tone, which is neither the one 


Further the thirteenth proper 


tone, for which = 
resonance af- fecting columns of air. 


nor the other of these. 

it is absolutely impossible to remedy this defect, 

since it en- tirely depends upon the laws of 
Since the abandonment of the clarino (about the middle 

of the 18th century) our orchestras have been enriched 


with trumpets that permit the execution of the old clarino | 


parts, not only with perfect justness of intonation, but with 
a quality of tone that is not deficient in character when 
compared with the mean register of the old principal in- 
strument. The introduction of the clarinet or little elarino 
is one of the causes which led to the abandonment of the 
older instrument and may explain the preference given by 
the composers of that epoch to the mean register of the 
trumpet. The clarino having disappeared before Mozart’s 
day, he had to change the trumpet parts of Handel and 
Bach to allow of their execution by the performers of his 
own time. It was now that crooks began to be frequently 
used. Trumpets were made in F instead of in D, furnished 
with a series of shanks of increasing length for the tonali- 
ties of E, Eb, D, Db, C, B, Bb, and sometimes even A. 

The first attempts to extend the limited resources of the 
instrument in its new employment arose out of Hampel’s 
idea of lowering the harmonic sounds by introducing the 
hand into the bell. But, instead of fixing the shanks» be- 
tween the mouthpiece and the upper extremity, they were 
adapted to the body of the instrument itself by a double 
slide, upon the two branches of which tubes were inserted 
bent in the form of a circle and gradually lengthened as 
required. This modified instrument became known as the 
“invention horn.” Thissystem was applied to the trumpet 
by Michel Woegel (born at Rastatt in 1748), whose “ inven- 
tion trumpet” had a great success, notwithstanding the 
unavoidable imperfection of a too great disparity in quality 
of tone between the open and the closed sounds. The idea 
of applying the trombone slide to the trumpet is obvious. 
The slide trumpet is mentioned by T. E. Altenburg,! who 
compares it, and with reason, to the alto trombone; and 
there are grounds for identifying it with the “tromba da 
tirarsi’”’ employed by J.S. Bach in some of his compositions. 
The slide trumpet is still used in England in a somewhat 
modified form. About 1760, Kolbel, a 
Russian musician, applied a key to the 
horn, and soon afterwards the trumpet 
received asimilaraddition. By opening 
this key, which is placed near the bell, 
the instrument was raised a diatonic 
semitone, and by correcting errors of 
intonation by the pressure of the lips 
in the mouthpiece the following dia- 
tonic succession was obtained : 


This invention was improved in 1801 by, 
Weidinger, trumpeter to the imperial 
court at Vienna, who increased the num- 
ber of keys and thus made the trumpet 
chromatic throughout its seale. The 
instrument shown in the accompanying 
figure is in G; the keys are five in 
number, and as they open one after 
another or in combination it is possible 
to connect the second proper tone with 
the third by chromatic steps, and thus 


1 Versuch einer Anleitung zur heroisch-musikalischen Trompeter- und 
-Kunst, Halle, 1795, 


| generally constructed in F, with crooks in E and Eb. 


fourth, the major third, ete., furnished by the proper tones 
of 3, 4,5, ete. But though the keyed trumpet was a notable 
improvement on the invention trumpet, the sounds obtained 
by means of the lateral openings of the tube did not possess 
the qualities which distinguish sounds caused by the reso- 
nance of the air-column vibrating in its entirety. But in 
1815 Stdlzel made a genuine chromatic trumpet by the 
invention of the ventile or piston ; for this ingenious mech- 
anism, see TROMBONE. The simple trumpet is now no 
longer employed except in cavalry regiments. It is usually 
in Eh. The bass trumpet in Eb, which is an octave lower, 
is sometimes, but rarely, used. Trumpets with pistons are 
In 


| Germany trumpets in the high Bb with a crook in A are 


is written, is really too flat, and | 


| 


very often used in the orchestra. They are easier for cornet 
4 piston players than the trumpetin F. The present writer 
has recently constructed for the concerts of the Conservatoire 
at Brussels trumpets in the high D, an octave above the old 
trumpet in the same key. They permit the execution of 
the high trumpet parts of Handel and J,S. Bach. The bass 
trumpet with pistons used for Wagner’s tetralogy is in Eb, 
in unison with the ordinary trumpet with crooks of D and 
C; but, when constructed so as to allow of the production 


'of the second proper tone as written by this master, this 
/instrument belongs rather to the trombones than to the 


trumpets. (Vv. M.) 


TRUMPET, SpeAkine AND HEARING. The speak- 
ing trumpet, though some instrument of the kind 
appears to have been in earlier use in more than one 
part of the world, is connected in its modern form 
with the name of Athanasius Kircher and that of Sir 
Samuel Morland, who in 1670 proposed to the Royal 
Society of London the question of the best form fora 
speaking trumpet. Lambert, in the Berlin Memoirs 
fur 1763, seems to have been the first to give a theory 
of the action of this instrument, based on an altogether 
imaginary analogy with the behavior of light. In 
this theory, which is still commonly put forward, it is 
assumed that sound, like light, can be propagated in 
rays. This, however, is possible only when the aper- 
ture through which the wave-disturbance passes into 
free air is large compared with the wave-length. If 
the fusiform mouth of the speaking trumpet were 
half a mile or so in radius, Lambert’s theory might 
give an approximation to the truth. But with trumpets 
whose aperture is only a foot in diameter at most the 
problem is one of diffraction ; and it has not yet been 
seriously studied from this point of view. 

In the case of the hearing trumpet, the disturbance 
is propagated along the converging tube much in the 
same way as the tide-wave is propagated up the estu- 
ary of a tidal river, 

Until the theory has been rigorously worked out the 
only safe course to adopt in manufacturing either class 
of tere is to be guided by the results of varied 
trials. 

The theoretical foundations of the subject will be 
found in Lord Rayleigh’s Sound and in Sir G. Airy’s 
Tides and Waves, respectively. In speaking and 
hearing trumpets alike all reverberation of the instru- 
ment should be avoided by making it thick and of the 
least elastic materials, and by covering it externally 
with cloth. 

TRUMPETER, or Trumper-Brrp, the literal ren- 
dering in 1747, by the anonymous English translator 
of De la Condamine’s travels in South America (p. 
87), pf that writer’s ‘ Oiseau trompette’’ (Jém. cde 
V’ Acad. des Sciences, 1745, p. 473), which he says was 
called ‘‘ Trompetero’’ by the Spaniards of Maynas on 
the upper Amazons, from the peculiar sound it utters. 
He added that it was the ‘‘Agami”’ of the inhabitants 
of Para and Cayenne,? wherein he was was not wholly 


‘accurate, since those birds are specifically distinct, 
though, as they are generically united, the statement 


may pass. But he was also wrong, as had been Barrere 
(France Equinoxiale, p. 132) in 1741, in identifying 
the ‘‘Agami’’ with the ‘‘ Macucagua”’ of Maregrave, 


* Not to be confounded with the “Heron Agami” of Buffon 
(Oiseaus, vii. p. 382), which is the Ardea agami of other writers. 
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a 
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for that is a TINAMOU (q.v.); and both still more 
wrongly accounted for the origin of the peculiar sound 
just mentioned, whereby Barrere was soon after led 
(Ornith. Spec. Novum, pp. 62, 63) to apply to the 


= 


White-winged trumpeter (Psophia leucoptera). After Mitchell. 
bird the generie and vulgar names of Psophia and 
‘* Petteuse,’’ the former of which, being unfortunately 
adopted by Linnzeus, has ever since been used, though 
in 1766 and 1767 Pallas (Miscellanea, p. 67, and Spi- 
cilegia, iv. p. 6), and in 1768 Vosmeer (Deser. du 
Trompette yee icain, p. 5), showed that the notion it 
conveys is erroneous. Among English writers the 
name ‘‘Trumpeter’’ was carried on by Latham and 
others so as to be generally accepted, though an au- 
thor may occasionally be found willing to resort to the 
native ‘‘Agami,’’ which is that almost always used by 
the French. 


Messrs. Sclater and Salvin in their Nomenclator (p. 141) 
admit 6 species of Trumpet-Birds—(1) the original Psophia 


crepitans of Guiana; (2) P. napensis of Eastern Ecuador | 


(which is very likely the original ‘Oiseau trompette” of 
De Ja Condamine); (3) P. ochroptera from the right bank 
of the Rio Negro; (4) P. leucoptera from the right bank of 
the upper Amazons; (5) P. viridis from the right bank of 
the Madeira; and (6) P. obscura from the right bank of the 
lower Amazons near Para. And they have remarked in 
the Zoological Proceedings (1867, p. 592) on the curious fact 
that the range of tlre several species appears to be separated 
by rivers, a statement confirmed by Mr. Wallace (Geogr. 
Distr. Animals, ii. p. 358); and in connection therewith it 
may be observed that these birds have short wings and 
seldom fly, but run, though with a peculiar gait, very 
quickly. A seventh species, P. cantatrix, from Bolivia, has 
since been indicated by Prof. W. Blasius (Journ. f. Ornith., 
1884, pp. 203-210), who has given a monographic summary 
of the whole group very worthy of attention. The chief 
distinctions between the species lie in color and size, and it 
will be here enough to describe briefly the best known of 
them, P. crepitans. This is about the size of a large barn- 
door Fowl; but its neck and legs are longer, so that it is 
a taller bird. The head and neck are clothed with short 
velvety feathers; the whole plumage is black, except that 
on the lower front of the neck the feathers are tipped with 
golden green, changing according to the light into violet, 


and that a patch of dull rusty brown extends across the | 


middle of the back and wing-coverts, passing into ash- 
color lower down, where they hang over and conceal the 
tail. The legs are bright pea-green. The habits of this 
bird are very wonderful, and it is much to be wished that 
fuller accounts of them had appeared, The curious sound 
it utters, noticed by the earliest observers, has been already 
mentioned, and by them also was its singularly social dis- 
position towards man described; but the information sup- 
plied to Buffon (Oiseaux, iv. pp. 496-501) by Manoncour and 


. many other South American birds they seem to be the 
= less specialized descendants of an ancient generalized 


- of the trachea in that sex made known by 


TRURO. 


| De la Borde, which has been repeated in many works, is 

still the best we have of the curious way in which it 
' becomes semi-domesticated by the Indians and colonists 

and shows strong affection for its owners as well as for 
| their living property—poultry or sheep—though in this 

reclaimed condition it seems never to breed. Indeed 
| nothing can be positively asserted as to its mode of nidifi- 
| cation; but its eggs, according to Mr. E. Bartlett, are of a 
| creamy White, rather round, and about the size of Bantams’. 
| Waterton in his Wanderings (Second Journey, chap. iii.) 
| speaks of falling in with flocks of 200 or 300 “ Waracabas,” 
as he called them, in Demerara, but added nothing to our 
knowledge of the species: while the contributions of Trail 
(Mem. Wern. Society, v. pp. 523-532) and Dr. Hancock (Mug. 
Nat. History, ser, 2, ii. pp. 490-492) as regards its habits only 
| touch upon them in captivity. 


To the Trumpeters must undoubtedly be accorded 
the rank of a distinct Family, Psophiide ; but like so 


group—perhaps the common ancestors of the Pallidw 
and Gruide—and they are therefore rightly placed in 
Prof. Huxley’s Geranomorphe.? The structure of the 
_syrinx is stated by Trail (wt supra) to be quite unique; 
but his description of it is unsatisfactory, and he 


- clearly had not an adult male to dissect or he would 


have hardly failed to notice the curious arrangement 
ancock 
(ut supra). This, though different from that de- 
scribed in any CRANE (q.v.), suggests an early form 
‘of the structure which in some of the Gruide is so 
'marvellously developed, for in Psophia the windpipe 
runs down the breast and belly immediately under the 
‘skin to within about an inch of the anus, whence it 
returns in a similar way to the front of the sternum, 
and then enters the thorax. Analogous instances of 
| this*formation occur in several other groups of birds 
‘not at all allied to the Psophiide. The skeleton and 
‘some of the detached bones are figured in Eyton’s 
Osteol. Avium (pls. xxix. and 5 K). (A. N.) 
TRURO, a city, municipal borough, and port of 
Cornwall, England, is situated on a kind.of peninsula 
formed by the rivers Allen and Kenwyn, which below 
the town unite with a branch of Falmouth harbor 
called Truro creek or river. ‘Truro is 300 miles south- 
west Of London by the Great Western Railway, and 
11 north of Falmouth, to which there is a branch line. 
The town is regularly built, chiefly of granite, with 
spacious streets, through the principal of which there 
flows a stream of water. The new cathedral of St. 
Mary by Mr. Pearson, R.A., one of the most impor- 
tant modern ecclesiastical buildings in England, isa fine 
example of Early English at its bat period. The old 
south aisle of the church previously existing is ingeni- 
ously incorporated in the new edifice. The secular 
buildings include the town-hall and market-house in 
the Italian style (1846), the corn exchange, the theatre, 
the public rooms, the music-hall, and the county library 
(1792). There is also a theological library, presented 
by Bishop Phillpotts in 1856 and largely augmented 
by a bequest of books in 1883. Among the educa- 
tional and benevolent institutions are the grammar- 
school (founded by a member of the Borlase a 
and having two exhibitions at Exeter College, Oxf }: 
the cathedral divinity schools, the Wesleyan middle 
schools, the literary institution, the royal Cornwall in- 
firmary, the dispensary, and a hospital for ten wid 
There is sufficient depth of water in the channel of 
Truro creek to permit vessels of 70 tons burden to 
‘come up to the town quay. The principal imports are 
coal from Wales and timber from Norway, and the 
exports consist of tin, iron ores, lead, and zine, from 


' 1 In connection herewith may be mentioned the singul 

told by Montagu (Orn. Dict., Suppl. Art. “Grosbeak, 

win ”), on the authority of the then Lord Stanle 

_ president of the Zoological Society, of one of these b 

| having apparently escaped from confinement, formed 
of attending a poultry-yard. On the oceasion of a 
running through the a. the Trumpeter ‘ 

with them for nearly three miles. 

| 2 Cf. Parker, Trans. Zool. Soc., x. p. 502 sq. 


TRUST. 


the mines in the neighborhood. The population of 
the municipal borough (area 1171 acres) in 1871 was 
11,049, and 10,619 in 1881. 


Truro is one of the oldest towns in England. It is the 
seat of the stannary and other courts connected with the 
duchy of Cornwall (see CORNWALL, vol. vi. p. 377). It was 
one of the ancient privileged tin coinage towns. Anciently 
it was called Tueura, Treura, and Truruburgh. It was a 
borough by prescription, but was incorporated by Reginald, 
earl of Cornwall. In the 12th century it belonged to 
Richard de Lucy. In a charter of Henry VII. it is called 
the “ville de Teuro.” 
mayor and burgesses by Elizabeth, who gave the corpora- 
tion jurisdiction over the port of Falmouth, the port dues 
of that town being collected by them until its incorpora- 
tion by Charles II. Norden, writing of Truro in 1574, says, 
“there is not a towne in the west part of the shire more 


commendable for neatness of buyldinges, nor more discom- | 


mendable for the pride of the people.” 
Hopton levied here a large body of men for the king. By 
the Municipal Act Truro was divided into two wards, and 
is governed by a mayor, six aldermen, and eighteen coun- 
cillors. The corporation act as the urban sanitary author- 
ity. 
23d year of Edward L., but ceased to be separately repre- 
sented in 1885. By Act 39 and 40 Vict. ¢. 54, it was consti- 
tuted the head of a new diocese comprising the archdea- 
conry of Cornwall. 


TRUST. In Roman and English law alike that 
legal relation between two or more persons implied in 
the word trust was of comparatively late growth. The 


trust of English law is probably based upon a combi- | 


nation of the Roman conceptions of usus and fideicom- 
missum. To usus is perhaps due the name as well as 
the idea of that right over property, co-ordinate with 
the right of the nominal owner, possessed by the per- 
son having the use. To fide‘commissum appears to be 
due the name as well as the idea of that confidence 
reposed in another which is the essence of the modern 
trust. Usus was in Roman law a personal servitude, 
or right of one person over the land of another, con- 
fined to his personal wants and without the right to 
_ the produce and profits which wsusfructus carried. It 
has fittle in common with the use of English law but 
the name and the conception of a dual ownership. 
The fideicommissum is more important; see RoMAN 
_ Law, vol. xx. p. 725. By the legislation of Justinian 
the law of Jegata was practically assimilated to that of 
 fideicommissa. The only thing that distinguished the 
~ one from the other was the mode in which the gift was 
_ made: if by words of direct bequest, it was a /egatum, 
if by precatory words, a fidercommissum. It may 
noticed, as an illustration of the course afterwards 
taken by the law in England, that fide‘commissa in 
favor of the church were so far favored over others 
‘that if paid over by mistake they could not be re- 
eovered. In addition to usus and fidetcommissum, the 
Roman division of ownership into quiritary and boni- 
tary (to use words invented at a later time) may per- 
haps to some extent have suggested the English 
division into legal and equitable estate. The two 
inds of ownership were amalgamated by Justinian. 
Legal and equitable estate are still distinct in England, 
though attempts have been made in the direction of 
‘amalgamation. The gradual manner in which the 
beneficiary became subject to the burdens attaching to 
the property of which he enjoyed the benefit was a 
feature common to both the Roman and the English 
m. 
Uses in Early English Law.—The use or trust! is said to 


« 


with Roman law, the object being to escape the provisions 
of the laws against MorrMAIn (q.v.) by obtaining the con- 
veyance of an estate to a friend on the understanding that 


they should retain the use, i.e., the actual profit and enjoy- 
nt of the estate. Uses were soon extended to other pur- 


ni 1. 
_ 1 Use seems to be an older word than trust. Its first occurrence 

statute law is in7 Ric. Il. ¢. 12,in the form aps. In Littleton 
ce is the word employed. The Statute of Uses seems 
rd use, trust, and confidence as synonymous. According 
n, it was its permanency that distinguished the use from 


The government was vested in a, 


In 1642 Sir Ralph | 


Truro sent two representatives to parliament from the | 


have been the invention of ecclesiastics well acquainted | 
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poses. They were found valuable for the defeat of creditors, 
the avoiding of attainder, and the charging of portions. A 
use had also the advantage of being free from the incidents 
of feudal tenure: it could be alienated inter vivos by secret 
conveyance, and could be devised by will. In many cases 
the feoffee ? to uses, as he was called, or the person seized to 
the use of another, seems to have been specially chosen on 
account of his rank and station, which would enable him 
to defy the common law and protect the estate of his cestui 
que use, or the person entitled to the beneficial enjoyment. 
The Act of 1 Ric. Il. ce. 9 was directed against the choice 
| of such persons. ‘This alienation of land in use was looked 
upon with great disfavor by the common law courts, in 
whose eyes the cestui que use was only a tenant at will. 
Possibly the ground of their refusal to recognize uses was 
| that the assizes of the king’s court could only be granted to 
persons who stood in a feudal relation to the king. The 
denial of the right followed the denial of the remedy. The 
use was on the other hand supported by the Court of Chan- 
cery, and execution of the confidence reposed in the feoffee 
to uses was enforced by the court in virtue of the general 
jurisdiction which as a court of conscience it claimed to 
exercise over breach of faith. Jurisdiction was no doubt 
the more readily assumed by ecclesiastical judges in favor 
of a system by which the church was generally the gainer. 
A double ownership of land thus gradually arose, the 
nominal and ostensible ownership,—the only one acknowl- 
edged in the courts of common law,—and the beneficial 
ownership protected by the Court of Chancery. The reign 
of Henry V. to a great extent corresponds with that of 
Augustus at Rome, as the point of time at which legal 
recognition was given to what had previously been binding 
only in honor. The means of bringing the feoffee to uses 
before the court was the writ of subpena, said to have been 
invented by John de Waltham, bishop of Salisbury and 
master of the rolls in the reign of Richard II. By means 
of this writ the feoffee to uses could be compelled to answer 
on oath the claim of his cestui que use. The doctrine of 
the Court of Chancery as to the execution of a use varied 
according as there was transmutation of possession or not. 
In the former case it was unnecessary to prove considera- 
tion; in the latter, generally a case of bargain and sale, the 
court would not enforce the use unless it was executed in 
law,—that is, unless there was a valuable consideration, 
even of the smallest amount. Where no consideration 
could be proved or implied, the use resulted to the feoffor. 
This theory led to the insertion up toa recent date in deeds 
(especially in the lease of the lease and release period of 
conveyancing) of a nominal consideration, generally five 
shillings. Lands either in possession, reversion, or re- 
mainder could be granted in use. Most persons could be 
feoffees to uses. The king and corporations aggregate 
were, however, exceptions, and were entitled to hold the 
lands discharged of the use. On the accession of Richard 
III., who from his position of authority had been a favorite 
feoffee, it was necessary to pass a special Act (1 Ric. III. e. 


be 5), vesting the lands of which he had been feoffee either in 


his co-feoffees or, in the absence of co-feoffees, in the cestui 
que use. The practical convenience of uses was so obyious 
that it is said that by the reign of Henry VII. most of the 
land in the kingdom was held in use. The freedom of uses 
from liability to forfeiture for treason must have led to 
their general adoption during the Wars of the Roses.? The 
secrecy with which a use could be transferred, contrary as 
it was to the publicity required for livery of SEISIN (q.v.) 
at common law, led to the interference of the legislature 
on several occasions between the reigns of Richard II: and 
Henry VIIL., the general tendency of the legislation being 
to make the cestui que use more and more subject to the 
burdens incident to the ownership of land. One of the most 
important statutes was the Statute of Mortmain (15 Ric. II. 
c. 5), forbidding evasion of the Statute De Religiosis of Ed- 
ward I. by means of feoffments to uses. Other Acts enabled 
the cestui qui use to transfer the use without the concur- 
rence of the feoffee to uses (1 Ric. III. ¢.1), madea writ of 
formedon maintainable against him (1 Hen. VII. ¢. 1), ren- 
dered his heir liable to wardship and relief (4 Hen, VII. c. 
17), and his lands liable to execution (19 Hen. VII. ¢. 15). 
At length in 1535 the famous Statute of Uses (27 Hen. VIII. 
c. 10) was passed.4 The preamble of the statute enumerates 
the mischiefs which it was considered that the universal 


2 Feoffment, ants om the usual, was not the only mode of con- 
veyance to uses, The preamble of the Statute of Uses mentions 
fines and recoveries, and other assurances. 

8 The use, as in later times the trust, was, however, forfeited to 
the crown on attainder of the feoffee or trustee for treason. 

4 1t was adopted in Ireland exactly a century later by 10 Car. 
I.¢. 1 (Ir). The law of uses and trusts in Ireland is prancieeny 
the same as that in England, the main differences being in pro- 

cedure rather than in substantive law. 
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prevalence of uses had occasioned, among others that by 
frauduleut feoffments, fines, recoveries, and other like | 
assurances to uses, confidences, and trusts lords lost their | 
feudal aids, men their tenancies by the curtesy, women 
their dower, manifest perjuries in trials were committed, | 
the king lost the profits of the lands of persons attainted 
or enfeoffed to the use of aliens, and the king and lords 
their rights of year, day, and waste, and of escheats of felons’ 
lands. To remedy this state of things it was enacted, inter 
alia, that, where any person was seized of any heredita- 
ments to the use, confidence, or trust of any other person 
by any means, the person having such use, confidence, or | 
trust should be seized, deemed, and adjudged in lawful 
seisin, estate, and possession of such hereditaments. Full 
legal remedies were given to the cestui que use by the 
statute. He was enabled to distrain for a rent charge, to 
have action, entry, condition, etc. The effect of this enact- 
ment was to make the cestui que use the owner at law as well 
as in equity (as had been done once before under the ex- 
ceptional circumstances which led to 1 Ric. ILI. ¢. 5), pro- | 
vided that the use was one which before the statute would 
have been enforced by the Court of Chancery. For some 
time after the passing of the statute an equitable as distinct 
from a legal estate did not exist. But the somewhat nar- 
row construction of the statute by the common law courts 
in Tyrrel’s case! (1557) enabled estates cognizable only in 
equity to be again created. In that case it was held that a 
use upon a use could not be executed ; therefore in a feoff- 
ment to A and his heirs to the use of B and his heirs to the 
use of Cand his heirs only the first use was executed by 
the statute. The use of B being executed in him, that of 
C was not acknowledged by the common law judges; but 
equity regarded C as beneficially entitled, and his interest 
as an equitable estate held for him in trust, corresponding 
to that which B would have had before the statute. The 
position taken by the Court of Chancery in trusts may be 
compared with that taken in MorRTGAGE (q.v.). The Judi- 
cature Act, 1873, while not going as far as the Statute of 
Uses and combining the legal and equitable estates, makes 
equitable rights cognizable in all courts. From the de- 
cision in Tyrrel’s case dates the whole modern law of uses | 
and trusts. In modern legal language use is restricted to 
the creation of legal estate under the Statute of Uses, trust | 
is confined to the equitable estate of the cestui que trust or 
beneficiary. 

Uses since 1535.—The Statute of Uses is still the basis 
of conveyancing. A grant in a deed is still, after the | 
alterations in the law made by the Conveyancing Act, 
1881, made “to and to the use of A.” The statute does not, 
however, apply indiscriminately to all cases, as only certain 
uses are executed by it. It does not apply to leaseholds or | 
copyholds, or to cases where the grantee to uses is any- 
thing more than a mere passive instrument, e.g., where 
there is any direction to him to sell the property. The 
seisin, too, to be executed by the statute, must be in an- 
other than him who has the use, for where A is seized to 
the use of A it is a common law grant. The difference is 
important as far as regards the doctrine of PossEssIon (q.v. ). 
Constructive possession is given by a deed operating under 
the statute even before entry, but not by a common law 
grant (at any rate sufficient to entitle the grantee to be 
registered as a voter), until actual receipt of rent by the 
grantee. The operation of the Statute of Uses was supple- 
mented by the Statute of Inrolments and that of Wills. 
(See WiLL.) The Statute of Inrolments (27 Hen. VIII. e. 
16) enacted that no bargain and sale should pass a freehold 
unless by deed indented and inrolled within six months 
after its date in one of the courts at Westminster or with 
the custos rotulorum of the county. As the statute referred 
only to freeholds, a bargain and sale of a leasehold inter- 
est passed without inrolment. Conveyancers took advan- 
tage of this omission (whether intentional or not) in the 
Act, and the practical effect of it was to introduce a mode 
of secret alienation of real property, the lease and release, 
which was the general form of conveyance up to 1845. | 
(See REAL Estarr, SALE). Thus the publicity of transfer, 
which it was the special object of the Statute of Uses to 
effect, was almost at once defeated. In addition to the grant 
to uses there were other modes of conveyance under the 
statute which are now obsolete in practice, viz., the cove- 
nant to stand seized and the bargain and sale. Under the 


statute, as before it, the use has been found a valuable | 
means of limiting a remainder to the person creating the | 


use and of making an estate take effect in derogation of a 
former estate by means of a shifting or springing use. At 


common law a freehold could not be made to commence in | 


futuro; but this end may be attained by a shifting use, 
such as a grant (common in marriage settlements) to A to 


1 Dyer’s Reports, 155a. 
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the use of B in fee simple until a marriage, and after the 
celebration of the marriage to other uses. An example of a 
springing use would be a grant to A to such uses as B should 
appoint and in default of and until appointment to C in 
fee simple. The difficulty of deciding where the seisin was 


| during the suspension of the use led to the invention of the 


old theory of scintilla juris, or continued possibility of seisin 
in the grantee to uses. This theory was abolished by 23 
and 24 Vict. c. 38, which enacted that all uses should take 
effect by force of the estate and seisin originally vested in 
the person seized to the uses. The most frequent instances 
of aspringing use are powers of appointment, usual in wills 
and settlements. There has been much legislation on the 
subject of powers, the main effect of which has been to give 
greater facilities for their execution, release or abandon- , 
ment, to aid their defective execution, and to abolish the 
old doctrine of illusory appointments. 

Trusts.—A trust in English law is defined by Mr. Lewin, 
adopting Coke’s definition of a use, as “a confidence reposed 
in some other, not issuing out of the land, but as a thing 
collateral, annexed in privity to the estate of the land, and 
to the person touching the land, for which cestui que trust 
has no remedy but by subpena in Chancery.” The term 
trust or trust estate is also used to denote the beneficial inter- 
est of the cestui que trust. The term fruster is not used, as 
it is in Scotland, to denote the creator of the trust. A trust 
has some features in common with ConTRAcT (q.v.); but 
the great difference between them is that a contract can 
only be enforced by a party or one in the position of a party 
to it, while a trust can be, and generally is, enforced by one 
not a party to its creation. It has more resemblance to 
fideicommissum. But the latter could only be created by a 
testamentary instrument, while a trust can be created either 
by will or inter vivos ; nor was there any trace in Roman law 
of that permanent legal relation which is suggested by the 
position of trustee and cestui que trust. The heir, too, 
in Roman law was entitled, from 70 A.D. to the reign of 
Justinian, to one-fourth of a hereditas fideicommissaria as 
against the beneficiary, while the very essence of the trust 
is its gratuitous character. Trusts may be divided in more 
than one way, according to the ground taken as the basis 
of division. One division, and perhaps the oldest, as it 
rests on the authority of Bacon, is into simple and special, 
the first being where the trust is simply vested in a trustee 
and the nature of the trust left to construction of law, the 


| second where there is an act to be performed by the trustee. 


Another division is into lawful and unlawful, and corre- 
sponds to Bacon’s division into intents or confidences and 
frauds, covins, or collusions. A third division is into public 


‘and private, the former being synonymous with charitable 


trusts. A division often adopted in modern text-books and 
recognized by parliament in the Trustee Act, 1850, is into 
express, implied, and constructive. An express trust is deter- 
mined by the person creating it. It may be either executed 
or executory, the former where the limitations of the equi- 
table interest are complete and final, the latter where such 
limitations are intended toserve merely as minutes for per- 
fecting the settlement at some future period, as in the case 
of marriage articles drawn up as a basis of a marriage set- 
tlement to be in conformity with them. An implied trust 
is founded upon the intention of the person creating it; 
examples of it are a resulting trust, a precatory trust, and 
the trust held by the vendor on behalf of the purchaser of 
an estate after contract and before conveyance. In this case 
the vendor is sometimes called a trustee sub modo and the 
purchaser a cestui que trust sub modo. A constructive trust 


‘is judicially created from a consideration of a person’s con- 


duct in order to satisfy the demands of justice, without 
reference tointention. The distinction between an implied — 
and a constructive trust is not always very consistently 
maintained. Thus the position of a vendor towards a pur- 
chaser after contract issometimes called a constructive trust. 
The present law governing trusts rests upon the doctrines 


of equity as altered by legislation. Its great importance — 
has led to its becoming one of the most highly devel 
departments of equity. The devolution of successive 7m 
ests in wills and settlements is almost wholly J by 
means of trusts. ei 


Who may be a Trustee or Cestui que Trust—The modern 
trust is considerably more extensive in its operation than 
the ancient use. Thus the crown and corporations aggre 
gate can be trustees, and personalty can be held in tr 
Provision is made by the Municipal tions Ac 
for the administration of charitable and special 
municipal corporations. 


The crown does not a} 
a trustee to as complete a degree as a subject 1 
successful attempts have recently been made ti 
crown, or a secretary of state as agent of t 
trusts of funds voted by parliament for th 
of booty of war granted by royal 
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~~ over by a foreign state in pursuance of a treaty. | 
i} 


here are certain persons who for obvious reasons, even if 


not legally disqualified, ought not to be appointed trustees. | 


Such are infants, lunatics, persons domiciled abroad, felons, 
bankrupts, and cestuis que trustent. The appointment of any 
such person, or the falling of any existing trustee into such 
a position, is generally ground for application to the court 
for appointment of a new trustee in his place. Any one 
may be a cestui que trust except a corporation aggregate, 
which cannot be a cestui que trust of real estate without 
a license from the crown. 


Creation and Extinction of the Trust.—A trust may be cre- | 
Where | 
a trust is created by act of a party, the creation at common | 


ated either by act of a party or by operation of law. 


law need not be in writing. The Statute of Frauds (see 
FRAvD) altered the common law by enacting that all dec- 
larations or creations of trusts or confidences of any lands, 
tenements, or hereditaments shall be manifested and proved 
by some writing, signed by the party who is by law ena- 
bled to declare such trust, or by his last will in writing, or 
else they shall be utterly void and of none effect. Trusts 
arising or resulting by implication or construction of law 
are excepted, and it has been held that the statute applies 
only to real estate and chattels real, so that a trust of per- 
sonal chattels may still be declared by parol. The declara- 
tion of a trust by the crown must be by letters patent. 
Trusts created by will must conform to the requirements 
of the Wills Act (see WILL). Except in the ease of chari- 
table trusts, the cestui que trust must be a definite person. 
A trust, for instance, merely for keeping up family tombs is 
yoid. Alteration of the trust estate by appointment of a 
new trustee could up to 1860 only be made where the in- 
strument creating the trust gave a power to so appoint, or 


by order of the Court of Chancery. But now by the Con- | 


yveyancing Act, 1881 (superseding Lord St. Leonard’s Act of 
1860), the surviving or continuing trustee or trustees, or the 


persoual representative of the last surviving or continuing | 


trustee, may nominate in writing a new trustee or new trus- 
tees. On such appointment the number of trustees may be 
increased. Existing trustees may by deed consent to the 
_ discharge of a trustee wishing to retire. Trust property 
may be vested in new or continuing trustees by a simple 
declaration to that effect. By the Conveyancing Act, 1882, 
a separate set of trustees may be appointed for any part of 
the property held on distinct trusts. Trusts created by 
operation of law are either those which are the effect of the 
application of rules of equity or those which have been con- 
stituted by a judicial authority. They include resulting 
and constructive trusts. A resulting trust is a species of 


implied trust, and consists of so much of the equitable in-| 


terest as is undisposed of by the instrument creating the 
| trust, which is said to result to the creator and his repre- 

sentatives. An example is the purchase of an estate in the 
_ name of the purchaser and others, or of others only. Here 
the beneficial interest is the purchaser’s. 
a constructive trust is a renewal of a lease by a trustee in 
his own name, where the trustee is held to be constructively 
a trustee for those interested in the beneficial term. An 
instance of a constructive trust upon which the courts have 
often been called upon to decide is the fiduciary relation 


trusts falling under the head of trusts by operation of law 
-would be those imposed upon a trustee by order of a court, 


| 


b 
The powers of the court over trusts have been much ex- 
tended by legislation. The Act of 1850 (13 and 14 Vict. ec. 


. where expedient, and to make vesting orders in many 
_ eases where such orders could not previously have been 
made, as where a trustee was a lunatic, or an infant, or 
refused to convey. This Act was extended by the Trustee 

Extension Act, 1852 (15 and 16 Vict. ¢. 55). 


_ Division is to have the same powers as if he had been origi- 
nally appointed a trustee by the instrument creating the 
trust. ‘The 
ut a new trustee in the place of a bankrupt trustee. Be- 
des being duly created, it is necessary for the validity of 
the trust that it should bea lawful one, An unlawful trust 
is one which contravenes the policy of the law in any re- 
spect. Examples of such trusts are trusts for a corporation 
it license, for a perpetuity, and for purposes subyer- 


CH, vol, xx. p. 648) also fall under this head. 
also certain trusts which are avoided by statute 


An example of | 


between the promoter of a proposed joint-stovck company | 
and the members of the company when formed. The other. 


even though they are imposed in pursuance of provisions | 
contained in a trust created by a party. Such would be the | 
* trusts which have come within the cognizance of the court 
virtue of the Trustee Act, 1850, or in any other way. | 


60) enabled the Court of Chancery to appoint new trustees 
Fd By the Con-- 
veyancing Act, 1881, a trustee appointed by the Chancery | 


Bankruptcy Act, 1883, enables the court to ap- 


of morality, such as trusts for illegitimate children to | 
‘eafter born. Superstitious uses (see RoMAN CATHO-— 
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under particular circumstances, such as settlements in fraud 
of creditors (see BANKRUPTCY, SETTLEMENT). The law 
cannot be evaded by attempting to constitute a secret trust 
for an unlawful purpose. If an estate be devised by words 
prima facie carrying the beneficial interest, with an under- 
standing that the devisee will hold the estate in trust for 
such a purpose, he may be compelled to answer as to the 
secret trust, and on acknowledgment or proof of it there 
| will be a resulting trust to the heir-at-law. In the case of 
an advowson suspected to be held for the benefit of a Roman 
Catholic patron, there is a special enactment to the same 
effect (see QUARE Impepir). The rules of equity in chari- 
table trusts (which include all those mentioned in the pre- 
amble to 43 Eliz. c. 4)! are less strict than those adopted in 
private trusts. Charitable trusts must be lawful, e.g., they 
must not contravene the Statutes of Mortmain ; but a wider 
latitude of construction is allowed in order to carry out 
the intentions of the founder, and they will not be allowed 
to fail for want or uncertainty of objects to be benefited. 
The court, applying the doctrine of cy prés, will,on failure 
of the original ground of the charity, apply the funds as 
nearly as possible in the same manner. On this principle 
gifts originally made for purely charitable purposes have 
been extended to educational purposes. Further, trustees 
of a charity may act by a majority, but ordinary trustees 
cannot by the act of a majority (unless specially empow- 
ered so to do) bind a dissenting minority or the trust prop- 
erty. A trust estate is subject as far as possible to the 
rules of law applicable to a legal estate of a corresponding 
nature, in pursuance of the maxim, “ Equity follows the 
law.” Thus trust property is assets for payment of debts, 
may be taken in execution, passes to creditors in bank- 
ruptcy, and is subject to dower and curtesy, to the rules 
against perpetuities, and to the Statutes of Limitation. 
This assimilation of the legal and equitable estates has 
been produced partly by judicial decisions, partly by legis- 
lation. <A trust is extinguished, as it is created, either by 
act of a party or by operation of law. An example of the 
former mode of extinction is a release by deed, the general 
| means of discharge of a trustee when the purposes of the 
trust have been accomplished. Extinction by operation of 
law takes place when there is a failure of the objects of the 
trust: e.g., if the cestui que trust die intestate without heirs 
or next of kin, the trustee retains the property discharged 
of the trust if it be real estate, if it be personalty it falls 
to the crown. Equitable interests in real estate abroad are 
as a rule subject to the lex loci rei site, and an English court 
'has no jurisdiction to enforce a trust or settle a scheme for 
the administration of a charity in a foreign country. An 
English court has, however, jurisdiction to administer the 
trusts of a will as to the whole real and personal estate of 
a testator, even though only a very small part of the estate, 
-and that wholly personal, is in England. This was decided 
by the House of Lords in a well-known case in 1883.? 
Rights and Duties of the Trustee—The principal general 
properties of the office of trustee, as given by Mr. Lewin, 
are these: (1) A trustee having once accepted the trust 
| cannot afterwards renounce. (2) He cannot delegate it. (3) 
In the case of co-trustees the office must be exercised by all 
the trustees jointly. (4) On the death of one trustee there 
is survivorship: that is, the trust will pass to the survivors 
or survivor. (5) One trustee shall not be liable for the 
acts of his co-trustee. (6) A trustee shall derive no per- 
sonal benefit from the trusteeship. The office cannot be 
renounced or delegated, because it is one of personal confi- 
dence. It can, however, be resigned, and recent legislation, 
as has been already stated, has given a retiring trustee large 
powers of appointing a successor. In the case of the death 
of a single or last surviving trustee of real estate, the trust 
estate by the Conveyancing Act, 1881, now devolves upon 
his personal representative instead of upon his heir or 
_devisee. The liability of one trustee for the acts or defaults 
‘of another often raises very difficult questions, <A differ- 
ence is made between trustees and executors. An executor 
is liable for joining in a receipt pro forma, as it is not 
necessary for him to do so, one executor having authority 
to act without his co-executor ; a trustee can show that he 
only joined for conformity, and that another received the 
money. A trustee’s receipt in writing is, under the Con- 
veyancing Act, 1881 (superseding Lord St. Leonards’s Act 
of 1860), a sufficient discharge, and exonerates the person 
paying from seeing that the money paid is duly applied 
according to the trust, If one trustee be cognizant of a 
breach of trust committed by another, and conceal it or do 
not take active measures to protect the cestui que trust’s 
interests, he will be liable for the breach of trust. An 


, 1 on CHARITIES, where the preamble of the statute is set out 
nmil, 
| 2 Ewing v. Orr-Ewing, Law Reports, 9 Appeal Cases, 34. 
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indemnity clause is now implied by statute in every trust | 
deed, but this does not protect a trustee against liability 
which would attach at law. A trustee,if he commit a| 
breach of trust at the request of his cestui que trust, may 
secure himself by an indemnity, provided that the cestui 
que trust has been fully informed of the facts of the case, | 
and is not under any disability to consent, such as infancy. 
The rule that a trustee is not to benefit by his office is sub- | 
ject to some exceptions. He may do so if the instrument | 
creating him trustee specially allows him remuneration, as | 
is usually the case where a solicitor is appointed. Where | 
the trust entirely fails, as has been said above, the trustee | 
is indirectly remunerated by his right to retain the trust 
estate. The main duties of trustees are to place the trust 
property in a proper state of security, to keep it (if per- | 
sonalty) in safe custody, and to properly invest and dis- | 
tribute it. A trustee must be careful not to place himself | 
in a position where his interests might clash with his duty. 
As a rule he cannot safely purchase from his cestui que | 
trust while the fiduciary relation exists between them. In 
all purchases with trust money he is bound to obtain the 
best price, unless where an Act of Parliament, like the | 
Housing of the Working Classes Act, 1885, specially author- 
izes sale at an under value. Investments by trustees demand 
special notice. The general rule is that a trustee must take 
as much care of the trust property as of his own. He is, 
therefore, justified in following the usual course of business 
adopted by prudent men in making investments, e.g., by 
employing a stock-broker in the ordinary way. At the 
same time he has not an uncontrolled power of investment, 
for (unless authorized by the instrument creating the trust) 
he cannot lend trust money on personal security or invest 
in shares of a privatecompany. A trustee of shares may 
be liable as a beneficial owner, even though his name appears 
on the register of the company as atrustee. By recent leg- 
islation trustees, where not expressly forbidden by the 
instrument creating the trust, have either an absolute or | 
qualified right to invest in certain securities. They have 
an absolute right to invest in real securities in the United 
Kingdom (but not on a second mortgage), in charges or) 
mortgages under the Improvement of Land Act, 1864, in 
consols, exchequer bills, or any security the interest whereon 


-any disability. 


is guaranteed by parliament, in Bank of England, Bank of 
Ireland, East India, and Metropolitan Board of Works 
stock. They have a qualified power of investment (that is, 
an extension of powers already given in the instrument) in 
debentures or debenture stock of railway and other com- | 
panies, and of corporations and local authorities under the 
Local Loans Act, 1875, in mortgage debentures under the 
Mortgage Debenture Acts of 1865 and 1870, and in securities 
of the Isle of Man Government. Trustees under the 
Settled Land Act, 1882, have somewhat larger powers as to 
railway stock. In many cases there are restrictions on | 
investment in stock certificates payable to bearer, although | 
in authorized securities. A power of varying investments 
is generally implied, though not expressly given by statute 
as in Scotland. The duties of trustees in the distribution 
of trust funds have been made less onerous by the Trustee 
Relief Acts of 1847and 1849, which enabled trustees or a 
majority of them to pay into the Bank of England to the 
account of the particular trust any moneys belonging to the 
trust, thus bringing the property within the jurisdiction of 
the court, from which it can only be obtained on petition. 
Similar powers were conferred upon trustees of charities by 
18 and 19 Viet. ¢. 124. By more recent Acts (22 and 23 Viet. 
¢, 35, 23 and 24 Vict. ¢. 38) applications for advice may be 
made by a trustee to a judge of the Chancery Division on a 
petition or summons. The liability of a trustee to his 
cestui que trust on any claim for property held on an 
express trust or in respect of breach of such trust is not 
barred by any statute of limitations, 36 and 37 Vict. c. 66, 
s. 26 (2). The powers of trustees have lately been consid- 
erably extended by the Conveyancing Act, 1881, and the 


Settled Land Act, 1882, in other matters besides those that 
have been already noticed. One of the most important of 
the new powers is that of compounding, compromising, or 
abandoning claims relating to the trust. For the trustee in 
bankruptey, see BANKRUPTCY. The trustee to preserve 


contingent remainders, at one time common in convey- 
ancing, has ceased to be necessary (see REMAINDER, TERM), 
A bare trustee is one to whose office no duties were origi- 
nally attached, or who, though such duties were attached, 
would on the requisition of the cestui que trust be com- 
—_— to convey the estate to him or by his direction. 

e term is used in some Acts of Parliament, for instance 
the Vendor and Purchaser Aci, 1874,! 

Rights and Duties of the Cestui que Trust—These may be 


1 The phrase “ bare trust” occurs as lon as 1686, Nevil v. 
Saunders, 1 Vernon's Rep., 415. ey saad 
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to a great extent deduced from what has been already said 
as to the correlative duties and rights of the trustee. The 
cestui que trust has a general right to the due management 
of the trust property, to proper accounts, and to enjoyment 
of the profits. Hecan as a rule only act with the concur- 
rence of the trustee, unless he seeks a remedy against the 
trustee himself. Thus the trustee must be a party to an 
action brought in respect of the trust estate, and must join 
in presenting a petition in bankruptcy on account of a debt 
due to the estate, but the cestui que trust on giving indem- 
nity can require the trustee to lend his name as a party. 
He may also require the trustee to exeeute conveyances of 
the legal estate according to his directions. Trust property 
if parted with by the trustee in fraud of the trust may be 
followed by the cestui que trust, even into the hands of a 
purchaser for value with notice of the trust. The cestui 
que trust may lose his rights by fraud, by laches, and by 
concurrence or acquiescence in a breach of trust. Though 
no lapse of time bars his remedy against the trustee per- 


/sonally, he cannot, by the terms of the Real Property 


Limitation Act, 1874, recover land or rent vested in a 
trustee upon an express trust after twelve years from the 
time when the right accrued or six years after the cesser of 
The equitable right of the cestui que trust 
has sometimes been recognized by statute in cases where it 
would be manifestly unjust that he should suffer disability 
by virtue of his having merely an equitable interest. The 
cestui que trust has the right of voting for members of 
parliament, and is qualified to serve as a juror. On bank- 
ruptcy of the trustee the trust estate is not affected. Nor 
was it affected even before the Felony Act, 1870, by the 
conviction and attainder of the trustee for felony. At- 
tainder of the trustee for treason involved, however, for- 
feiture of a trust estate of inheritance. (See TREASON.) 
The recognition of the cestui que trust as owner is still not 
complete. Thus no notice of a trust is recognized in cer- 
tain public documents, as the books of the Bank of England 
and the registers kept under the Merchant Shipping Act, 


| 1854, the Companies Act, 1862, the Land Transfer Act, 1875, 


and the Colonial Stock Act, 1877. 
Procedure.—This is regulated almost entirely by legisla- 
tion. Proceedings relating to a trust may be brought in 
different courts of first instance,—(1) the Chancery Di- 
vision of the High Court of Justice or the Chancery Court 
of the County Palatine of Lancaster, (2) a court of bank- 
ruptcy, (3) a county court, (4) acriminal court. (1) By the : 
Judicature Act, 1873, 2 34, the execution of trusts, charitable 
or private, is assigned to the Chancery Division. The rules 
of the Supreme Court, 1883, provide for special indorse- 
ment in an action on a trust, for the parties to the action, . 
for interrogatories and pleading, and for proceeding by 
originating summons. (See Summons.) Forms of pleading 
are given in the appendix to therules. An injunction 
rather than an action may sometimes be the proper remedy, 
as in the case of threatened breach of trust. The Trustee 
Relief Acts, the Trustee Act, and Lord St. Leonards’s Act of 
1859 provide for proceeding by petition or summons. 
plications under the Conveyancing Act must be in cham- 
bers in the first instance, and so must applications under 
the Trustee Relief Acts where the money or securities in 
court do not exceed £1000 [$4860] or £1000 nominal value. 
The procedure in charitable trusts differs to some extent 
from that in use in private trusts. The most usual course 
of proceeding is by information in the name of the at- 
torney-general. Another mode is by petition under Sir 
Samuel Romilly’s Act, 52 Geo. III. ¢. 101, superseding the 
cumbrous procedure by commission which had been pre- 
viously in use under 43 Eliz. c. 4. A third mode is under 
the powers of the Charitable Trusts Acts, the first of 
which was passed in 1853. No proceeding under these 
Aets can be taken without the authority of the charity 
commissioners. (2) The equitable debt due from the 
trustee to the cestui que trust will support a petition 
bankruptcy, and isadebt provable in bankruptcy. Ano 
of discharge in bankruptcy does not release the ba 
from any debt or liability incurred by means of frau 
breach of trust, nor does it release a co-trustee of the ban 
rupt. (3) The County Courts Equitable Jurisdiction / 
1865, confers on county courts the authority of the 
Court in the execution of trusts and proceedings under 
Trustee Acts where the trust estate does not exe 
[$2430] in amount or value. By the County Cow 
1867, applications may be made at chambers for 
a county court of an action pending in the 
where the property does not exceed £500 in 2 
—— Fee et Act carrey trust a notexce 
mit to paid into the t-office savings — 
county court town in the pe of the registrar 
court has jurisdiction in charitable trusts w 
of a charity does not exceed £50 [$243]. 
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rule® 1886, contain orders regulating the practice with 
respect to both private and charitable trusts. Powers 
similar to those given to county courts in England have 
been conferred upon the civil billcourts in Ireland. (4) At 
common law trustees committing a fraudulent breach of 
trust could not be punished criminally. This was altered 
by the Fraudulent Trustees Act of 1857, now superseded 
by the Larceny Act, 1861, under which a trustee on an ex- 
press trust, whether public or private, created by deed, will, 
or instrument in writing, who with intent to defraud con- 
verts to his own use or benefit or the use or benefit of any 
other person than the cestui que trust, or for any purpose 
other than the public or charitable purpose, or otherwise 
disposes of or destroys such property or any part thereof, is 
guilty of misdemeanor and punishable with penal servi- 
tude fora term not exceeding seven years. No prosecution 
is to be commenced without the sanction of the attorney- 
general or—where civil proceedings have been already 
taken against the trustee—without the sanction of the civil 


court. The offence cannot be prosecuted at quarter ses- 
sions.! 
Scotland. The history of the law differs considerably 


from that of England, though perhaps the position of the 
Scotch trustee is now not very different from that of the 
trustee in England. The Statute of Uses did not apply to 
Scotland, since neither that nor any similar legislation was 
necessary in a system in which law and equity were ad- 
ministered by the same tribunals. Trusts seem to have 
existed from time immemorial, and have been frequently 
regulated by statute. The policy of the English Statute of 
Frauds was no doubt intentionally imitated in the Act 
1696, ¢. 25, enacting that no action of declarator of trust 
should be sustained as to any deed of trust made for there- 
after, except upon a declaration or back-bond of trust law- 
fully subscribed by the person alleged to be trustee and 
against whom or his heirs or assignees the declarator should 
be intended, or unless the same were referred to the oath of 
the party simpliciter. The Act does not apply to all cases, but 
only to those in which by the act of parties documents of 
title are in the name of a trustee, but the beneficial interest 
in another. The person creating the trust is called the 
truster,a term unknown in England. On the other hand 
the term cestui que trust is unknown in Scotland. The 
office of trustee is prima facie gratuitous, as in England, it 
being considered to fall under the contract of mandate. 
Some of the main differences between English and Scotch 
law are these. There is no presumption in Scotland of a 
resulting trust in favor of a purchaser. A trust which 
lapses by the failure of a beneficiary goes to the crown as 
ultimus heres, not to the trustee. The office of trustee is not 
a joint office, therefore there is no right of survivorship, 
and on the death ofa trustee the survivors are incompetent 
to act, unless a certain number be declared or presumed to 
be a quorum, or the office be conferred on trustees and the ac- 
cedors and survivors of them. Sometimes the concurrence 
of one trustee is rendered absolutely necessary by his 
being named sine quo non. The Court of Session may appoint 
new trustees, but generally appoints a judicial factor. There 
has been a considerable amount of recent legislation, 
chiefly in the direction of extending the powers of trustees 
and of the court, in trust matters. By 24 and 25 Vict. ¢. 84 
(amended by 26 and 27 Vict. ¢, 115) an appointment of 
gratuitous trustees by deed or local act was to be held to 
include certain provisions usually included in deeds of ap- 
pointment, i.e., powers of resignation and of assumption of 
new trustees, and provisions that the majority of trustees 
accepting and surviving should be a quorum, and that each 
trustee should only be liable for his own acts and intromis- 
sions and should not be liable for omissions. The Trusts 
Act, 1867 (30 and 31 Vict. ¢. 97), added to the common law 
powers of trustees by giving them authority to appoint fac- 
tors and law agents, to discharge trustees who have resigned, 
to grant leases for a limited period, to uplift, discharge, or 
=a debts, to compromise claims, to grant all necessary 
di , and to pay debts due by the truster or the trust es- 
tate. It also gave the Court of Session power (exercisable 
by the lord ordinary in the first instance) beyond what it 
—n by its nobile officium, in cases of expediency, of sel- 
ling the trust estate, of granting feus or long leases, and of 
wingandexcambion. Power was given to trustees to 
appointadditional trustees by deed of assumption, and where 


1 The principal authority is Lewin's Law of Trusts (Sth ed., 1885). 
e powers of trustees under the Conveyancing and Settled 
Acts will be found summarized in the treatises on these 
Wolstenholme and Turner. The principal authorities on 
ble trustsare Shelford and Tudor (1862). For the history 
lted Bacon, Law Tracts; Reading, On the Slatute of 
; Sanders, On Uses and Trusts ; Spence, a 
a p. 485; Digby, Hist. of lhe Law of 
vii. 
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such assumption could not be made the court might appoint. 
Authority was conferred upon the beneficiary of a lapsed 
trust to complete title on petition. The powers of investment 
given to trustees have since been largely increased by the 
Trusts Amendment Act, 1884. They are now much the same 
as those allowed in England. The principal differences are 
that in Scotland there is a statutory power to vary securi- 
ties, and that statutory investment by a Scotch trustee is not 
allowed in Bank of Ireland stock oron real security in Ire- 
land, The Titles to Land Consolidation Act, 1868 (31 and 32 
Vict. ¢. 101), contained provisions as to the mode of complet- 
ing title by a judicial factor on atrust estate and by trustees 
in sequestration and as to the vesting in trustees of heri- 
table property conveyed for religious or educational pur- 
poses. ‘The Conveyancing Act, 1874 (37 and 38 Vict. ¢. 94,) 
dealt with compositions payable by trustees on the death of 
a vassal, and with completion of title by the heir of a sole 
or last surviving trustee, by a successor of an ex officio 
trustee and by trustees where words of conveyance are not 
expressed to be in favor of such trustees. Forms of docu- 
ments relating to trust property will be found in Jurid- 
ical Styles and in the schedules to the Acts of 1867, 1868, 
and 1874. A conveyance in trust may be either absolute 
with a back-bond or in form a conveyance in trust. A 
trustee is responsible for the due execution of the trust, 
subject to the limitations contained in 24 and 25 Vict. ¢. 
84. The provision of the Companies Act, 1862, that no trust 
is to be entered on the register does not apply to Scotland. A 
trustee, a member of a joint-stock company, though entered 
on the register as a trust disponee, may incur personal lia- 
bility as a partner, unless the contrary be expressed. Lia- 
bility under such circumstances was established in the 
litigation which followed the suspension of the City of 
Glasgow Bank in 1878.2 A sheriff court has jurisdiction 
over actions of declarator, relating to questions of heritable 
right or title, where the value of the subject in dispute 
does not exceed £50 [$243] by the year or £1000 [$4860] in 
value (40 and 41 Vict. ¢ 50). A judicial factor may be 
appointed by the sheriff court where the yearly value of 
the estate does not exceed £100 [$486] (43 and 44 Vict. ¢. 4). 
Fraudulent trustees are criminally liable at common law, 
not by statutory enactment, asin England. Adjudication 
on a trust bond is a mode of obtaining the decision of the 
Court of Session on a bond by a fictitious creditor for the 
purpose of giving title to the heir, by preventing his lia- 
bility to possible passive representation. It is regulated by 
1695, c. 24.8 

United States—In New York and some other States uses 
and trusts have been abolished (with certain exceptions), and 
every estate, subject to those exceptions, is deemed a legal 
right cognizable in courts of law. The exceptions are in 
New York implied trusts and express trusts to sell land for 
the benefit of creditors, to sell, mortgage, or lease lands for 
the benefit of legatees, or for the purpose of satisfying any 
charge thereon, to receive the rentsand profits of lands and 
apply them to the use of any person during the life of such 
person or any shorter term, or to receive such rents and 
profits, and accumulate the same within the limits allowed 
by the law. Trusts of personalty for public purposes are 
very generally allowed in States where private trusts do 
notexist. Provisions similar to those of the English Statute 
of Frauds have been generally adopted by the States which 
recognize private trusts. Some States go further than the 
statute and allow the creation of trusts (other than those 
arising by implication or operation of law) only by means of 
willordeed. Where the trustis of real estate, the deed must 
generally be registered (see REGISTRATION). Forms of deeds 
of trust are given in the Statutes of Virginia and other States, 
The English doctrine of ey pres seems to have been adopted 
only in Pennsylvania. Conveyances in trust for the settler 
are generally void against creditors by the policy of the 
Acts of Elizabeth. By the legislation of some States a 
freehold may commence in futuro without the operation of 
the Statute of Uses. Societies of professional trustees, re- 
ceiving a percentage of the income of the property as 
payment for their trouble and liability, are frequently 
recognized by law. Such societies are generally under an 
obligation to make periodical returns of their receipts and 
expenditure. A public trustee as a corporation sole exists 
in some States. Trustee process in the New England States 
is what is generally known as garnishee process in Eng- 
land, that is,a means of reaching property and credits 
of a debtor in the hands of third persons for the benefit of 
an attaching creditor.‘ , (3. Wf.) 

2 The principal case was Muir ». City of Glasgow Bank, Law 
Reports, 4 Appeal Cases, 337. 3 

3 See G. J. Bell, Principles, #2 1991-2001; R.. Bell, Law Dict., s.v. 
“ Trust" and ‘‘ Trustee.” : 

4 See Washburn, Real Property, vol. ii., bk. ii., chaps. ii., iii. ; 
Stimson, American Statute Law, 22 1700-1754. 
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TSARITSYN, a district town of the government 
of Saratoff, Russia, situated on the right bank of the 
lower Volga where it suddenly turns towards the 
southeast, only 40 miles distant from the Don. It is 
the terminus of a railway line which begins at Riga 
and, running southeastwards, crosses all the main lines 
which radiate from Moscow to the south. It is also 
connected by rail with Katatch on the Don, where 
merchandise from the Sea of Azoff is disembarked 
and transported by rail to T'saritsyn, to be sent thence 
by rail or steamer to different parts of Russia. Corn 
from middle Russia for Astrakhan is transferred from 
the railway to boats at Tsaritsyn ; timber and wooden 
wares from the upper Volga are unloaded here and 
sent by rail to Katateh ; and fish, salt, and fruits sent 
from Astrakhan by boat up the Volga are here un- 
loaded and despatched by rail to the interior of Russia. 
The town has grown rapidly since the completion of 
the railway system, and has a large trade in naphtha 
from Baku, which is shipped up the Volga to Tsarit- 
syn and sent thence by rail to the interior of Russia. 
The railway between the Baskunchak salt lakes of 
Astrakhan and the-Volga has made Tsaritsyn also a 
depét for the salt trade. In 1882 10,000,000 ewts. of 
merchandise, valued at one million sterling [$4,860,- 
000], were landed at Tsaritsyn, and since then the 
figures have notably increased. In addition Tsaritsyn 
is the centre of the trade connected with the mustard 


lantations of Sarepta, Dubovka, and the neighbor- | 


ood ; 170,000 ewts. of mustard seed are either ground 
or conyerted into oil annually, the exports being 70,000 
ewts. of mustard and half the corresponding quantity 
of oil (valued at £250,000) [$1,215,000]. The fisheries 
of the place are also important. The population (6750 
in 1861) numbered 31,220 in 1882. It is still larger in 
summer, Tsaritsyn having become the gathering-place 
of poor people in search of work, and the misery and 
filth in its poorer quarters are very great. The build- 
ings of the town do not improve proportionately with 
the increase of wealth. They include a (wooden) 
theatre, a public library, and two gymnasia for boys 
and girls, The old church of St. John (end of 16th 
century) is a fine specimen of the architecture of its 
period. 

Tsaritsyn was founded in the 16th century, when a fort 
was erected to prevent the incursions of the free Cossacks 
and runaway serfs who gathéred on the lower Volga, as 
also those of the Kalmucks and Circassians. In 1606 
Tsaritsyn took part in the rising in favor of the false 
Demetrius, and Razintook the town in 1670. The Kal- 
mucks and Circassians of the Kubafi attacked it repeat- 
edly in the 17th century, so that it had to be fortified by 
a strong earthen and palisaded wall, traces of which are 
still visible. 

_ TSARSKOYE SELO, a district town of Russia, 
in the government of St. Petersburg, and an imperial 
residence, 18 miles to the south of the capital, is situa- 
ted on the Duderhof Hills and consists of the town 
proper, surrounded by several villages and a German 
colony, which are summer resorts for the inhabitants 
of St. Petersburg, and the imperial parks and palaces, 
The town is built according to a regular plan, and its 
houses, a great number of which have been erected by 
the crown, are nearly all surrounded by gardens. The 
cathedral of St. cae is a miniature copy of that at 
Constantinople. ‘The town has two gymnasia for boys 
and girls. The imperial parks and gardens cover 1680 
acres; the chief of them is the ‘‘old’’ garden con- 


taining the “‘old palace,” built by Rastrelli, the gallery | 


of Cameron adorned with fine statues, and numerous 
pavilions and kiosks. The population numbered 
15,000 in 1885. 


When Peter I. took possession of the mouth of the Neva 
a Finnish village, Saari-mois, stood on the site now occu- 
pied by the town, and its Russified name Sarskaya was 
changed into Tsarskoye when Peter I. presented it to his 
pe Catherine, It was especially embellished by Eliza- 


Under Catherine IL, a town, Sophia, was built 
close by, but its inhabitants were transferred to Tsarskoye 


TSARITSY N-—-TSCHUDL. 


Selo under Alexander I. The railway counectin& the 
town with St. Petersburg (1838) was the first to be con- 
structed in Russia. 

TSCHUDI, or Scuupy, the name of one of the 
oldest and most distinguished families of the land of 
Glarus, Switzerland. From 1029 to 1253 amember of 
the clan held the office of steward of the abbess of 
| Siickingen on the Khine, the lady of the manor; and 
after Glarus joined the Swiss Confederation in 1352 
various members of the family held high political 
offices at home, and were distinguished abroad as 
soldiers and in other ways. In literature, its most 
‘eminent member was GiLEs or Alatpius Tscuupt * 
(1505-1572), who, after having served his native land 
in various offices, in 1558 became the chief magistrate 
‘or ‘‘landammann.’’ Originally inclined to modera- 
tion, he became later in life more and more devoted 
to the cause of the counter-Reformation. It is, how- 
ever, as the historian of the Swiss Confederation that 
he is best known; by incessant wanderings and un- 
wearied researches amongst original documents’ he 
collected material for three great works, which there- 
|fore can never wholly lose their value, though his 
‘researches have been largely supplemented and cor- 
rected by those of more recent students. In 1538 his 
book on Rheetia, written in 1528, was published in 
| Latin and in German—De prisca ac vera Alpina 
Rheetia, or Die uralt wahrhafftig Alpisch Rhiitia. 


His other works were not published until long after his 
|death. The Beschreibung Gallix Comate appeared under Gal- 
| lati’s editorship in 1758, and is mainly devoted to a topo- 
| graphical, historical,and antiquarian description of ancient 
Helvetia and Rheetia, the Jatter part being his early work on 
Rheetia revised and greatly enlarged. This book was de- 
_ signed practically as an introduction to his magnum , the 
Chronicon Helveticum, part of which (from 1100 to 1470) was 
| published by J. R. Iselin in two stately folios (1734-36) ; the 
| rest (to 1564) consists only of rough materials. The value 
_of the work rests very largely on the constant use of origi- 
‘nal documents, no fewer than 750 being printed in Iselin’s 
, edition, though the transcripts do not always in point of 
‘accuracy come up to the standard demanded by the modern 
| critical historian. Many ballads are incorporated and also 
/many oral traditions, both being employed to give life and 
| picturesqueness to his story, though often at the expense 
'of historical truth, the stock instance of which is the 
|}manner in which he completed and elaborated the Tell — 
| Tegend (see TELL). In many ways his book, save in its 
flowing and quaint German, is rather like the work of a 
14th-century chronicler than a critical history; but it 
‘has been the source from which all later Swiss writers 
have drawn their information, and in many eases pre- 
serves the evidence of original documents which have 
since disappeared. It is in short a history rather resem- 
bling that of Livy than that of Hallam or Stubbs. 
Subjoined is a list of other prominent members of the 
| family. Domrnre (1596-1654) was a Benedictine monk at 
| Muri and wrote a painstaking work,, Origo et genealogia 
qloriosissimorum comitum de Habsburg (1651). JOSEPH, a 
Benedictine monk at Einsiedeln, wrote a useful history of 
his abbey (1823). The family, which became divided in 
religious matters at the Reformation, also includes several 
Protestant ministers,—JoHN Henry (1670-1729), who wrote _ 
Beschreibung des Lands Glarus (1714); Joun THomas (1714- 
1788), who left behind him several elaborate MSS. on the 
local history of Glarus; and Joun James (1722-1784), who 
compiled an elaborate family history from 900 to 1500, and » 
an account of other Glarus families! JoHun Louis (d. 
1784), who settled in Metz and contributed to the EB 0 
pédie, and FrrepRicu (1820-1886), the author of 
leben der Alpenwelt, were distinguished naturalists. 
the soldiers may be mentioned CHRISTOPHER (15 
a knight of Malta and an excellent linguist, who sex 
_the French and Spanish armies; while the brothers 1 
LroNArD (1700-1779) and JosepH ANTHONY (1703-1 
were in the Neapolitan service. VALENTINE (1499. 
the cousin of Giles, was, like the latter, a pupil of 
whom he afterwards succeeded as pastor of Glarus : 
| his moderation gained so much influence that iz 
| thirty years of his ministry his services were ai 
| by Catholies and Protestants. 
1 [John James Von Tschudi, a n i 
“ist , is noted as a diplomatist, Toscan on 
‘eum Peru and Bi from 1838 to 1859; p 


ar and dictionary in 1853; was Swiss 
860; and at Vienna in 1866.—AmM. Ep.] | 
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_ TSE-NAN FOO, the capital city of the prov-|remain apparently unaffected for some months; but 
ince of Shantung in China, stands in 36° 40’| eventually symptoms of poisoning appear. These 
N. lat. and 117° 1’ E. long. It is situated in one of | symptoms seem to be rather variable; as a rule swell- 
the earliest settled districts of the empire, and figures | ings arise under the jaws and around the navel, the 


repeatedly in the records of the wars which troubled 
the country during the six centuries that preceded the 
Christian era. On the establishment of the Han dy- 
nasty (B.c. 206) it had the name which it now bears; 
but during the next 200 years it was known at differ- 
ent periods as P’ing-yuen, T's’ien-sh’ing, and Po-hai. 
Tn the 4th century its name was changed to T'se ; and 
by the founder of the T’ang dynasty (618-907) it was 
christened Lin-tsze, by which name it was known until 
the overthrow of the Mongol dynasty in the 14th cen- 
tury, when the name of Tse-nan was restored to it. 
The city, which lies in the valley of the present chan- 
nel of the Yellow river (Hoang-Ho), and at a short 
distance from its banks, is surrounded by a triple line 
of defence. First is the city wall, strongly built and 
earefully guarded, outside this a granite wall, and be- 
yond this again a mud rampart. The streets are full 
of good shops, among which book, picture, and flower 
shops are conspicuous. There are two fine examina- 
tion halls, one for bachelors of arts and the other 
for doctors of law, several handsome temples, and a 
metropolitan ‘‘drum’”’ tower. The most noticeable 
feature about the city is three springs outside the 
west gate, which ‘throw up as many streams of tepid 
water to a height of about 2 feet. This water, which 
is pleasant to the taste, and is highly prized for its 
healing qualities, flows in such abundant quantities 
that it fills the moat and forms a fine lake in the 
northern quarter of the city. With the taste which 
Chinamen always show in such matters, the lake is 
divided into a number of water avenues by floating 
banks, on which flowers and trees are skilfully ar- 
ranged, and is further adorned with several pictu- 
resque summer houses, which form points of attrac- 
tion to picnic parties and pleasure-seekers during the 
warmer months. Its waters abound with many spe- 
cies of edible fish. The population of the town is 
reckoned at about 100,000, among whom are 2000 Mo- 

-hammedan families, The city is the centre of a 
Roman Catholic see, and has opened its gates to sey- 
eral Protestant missionary bodies. 


See Williamson, Jowrneys in North China, London, 1870. 
 TSETSE FLY (Glossina morsitans). The tsetse 
fly, so much dreaded by the traveller in South Africa, 


belongs to the sub-family Museine and is closely 
allied to Stomoxys. It is scarcely larger than the 


common house fly, which it resembles in its general 
shape. 


: It can, however, be easily distinguished by 
its color and the position of its wings. 


his gives the fly a longer and narrower outline than 
that of the house fly. e color is somewhat like that 
of the honey bee: the thorax is 
chestnut brown with four long- 
itudinal black stripes, the ab- 
domen light yellow with trans- 
verse bars of dark brown on its 
dorsal surface. The proboscis, 
with which the fly inflicts its 
sting, is grooved and contains 
two long styles; and it is 
gua by a pair of setose 
palps. At the base of the pro- 

boseis is a dilated horny bulb, 
nd in this swelling it is sup- 
sed that the poison is se- 
The bite of the tsetse 
uous to man and is not more painful than that 
gnat. Large e, goats, and apparently all 
imals whilst suckling, are also unaffected by it. 
to the horse, ox, and dog it is fatal. The poison 

ce effect after a few days, er the animal may 


pratie: 
Tsetse fly (Glossina 
morsitans). 


These are | 
longer than the abdomen, and when at rest they pro-— 
‘ behind it, overlapping one another at their tips. | 


| eyes and nose begin to run, and, although the animal 
/continues to graze, it becomes more and more emaci- 
‘ated, suffers violently from purging, and at length 
/succumbs to extreme exhaustion. Post-mortem ex- 
/amination shows that the muscles, and especially the 
heart, are in a very soft and flabby condition. The 
lungs and liver are affected, the gall bladder distended 
with bile. The fat is of a greenish yellow color and 
oily consistency, the blood small in quantity and very 
thin, with hardly any power of staining. At present 
no cure is known for the bite, nor does inoculation 
seem to afford any protection. The fly is said to avoid 
animal excreta, and in some parts a paste composed of 
milk and manure is smeared on cattle which are about 
to pass through the ‘‘fly-belts.’’ This affords a cer- 
tain amount of protection. Lion’s fat is used in the 
same way, and is said to be efficacious. 


The fly is found as a rule in the neighborhood of water, 
and its habitat is usually sharply defined, Often it occurs 
on one side of a stream but not on the other, The limits of 
the “ fly-belts” are well known to the natives, and travellers 
can ensure comparative safety to their cattle by passing 
through these districts after sundown, The northern limits 
of the area inhabited by the tsetse are not known, It is 
found throughout the valley of the Limpopo river, but 
does not come much south of this, except in the eastern 
borders of the Transvaal, Here it extends far south of 
Delagoa Bay, and infests the Lobombo Mountains and the 
Amatonga country, reaching to the confines of Santa Lucia 
Bay. It appears to be gradually retreating northwards, 
following the big game. 

The fly is figured in Proc. Zool. Soc., 1850, and by Frank Oates, 
Matabele Land and the Victoria Falls, 1881. 

TUAM, a market town and episcopal city of Gal- 
way, Ireland, is the terminus of the Athenry and 
Tuam Railway, and lies 20 miles northeast of Galway 
and 129 west of Dublin. An abbey was founded here 
towards the end of the 5th century, and _ in the begin- 
ning of the 6th an episcopal see by St. Jarlath. The 
new Protestant cathedral of St. Mary occupies the 
site of the original cathedral, built in 1130, and in- 
cludes the chancel arch of the ancient building, now 
forming the great doorway,—a very fine specimen of 
the old Romanesque. The Roman Catholic cathedral 
in the later Early English style is one of the finest 
modern Catholic churches in Ireland. _ Adjoining it is 
the Roman Catholic college of St. Jarlath, usually 
called the ‘‘ New College,’’ founded in 1814 for the 
education of candidates for the priesthood. ‘To the 

west are the archbishop’s palace and a convent of 
Presentation nuns. The other public buildings are 
the workhouse, the dispensary, and the market-house. 
The town has a considerable retail trade. and is a 
centre for the disposal of agricultural produce. From 
4223 in 1871 the population decreased to 3567 in 1881. 

The see of Tuam was raised to an archbishopric about 1152. 
Under the Church Temporalities Act of 1839 it was reduced 
to a bishopric, but is still the seat of a Roman Catholic arch- 
bishop. It received its first charter in the 11th year of 
,James I. It formerly returned two members to parliament, 
| but was disfranchised at the Union. 


TUAMOTU ARCHIPELAGO! a broad belt of 
seventy coral islands lying between 14° 5’ and 23° 227 
~S. Jat. and 134° 25” and 148° 40’ W. long., and now 
under the protection of France. They trend in irreg- 
| ular lines in a northwest and southeast direction, and 
‘cover 1500 miles of the Pacific, the easternmost Tua- 


| motus being 3600 miles from Peru.? With the excep- 


| _1 There is no collective name for the archi bas among the 
Tuamotuans themselves, but the Tahitians call it Paumotu (7.¢., 
| Cloud of Islands). The gon is Bougainville’s Dangerous Archi- 
Himes , Fleurieu’s Bad Sea, Krusenstern’s Low Islands, and the 
Pearl Islands of traders. ® 
2 Distinet names have been given to eight clusters of the archi- 
peas —-Devepanenent Islands, King George's Islands, Palliser 
slands, Raeffsky Islands, Two Groups, Duke of Gloucester Is- 
lands, Acteon or Amphitrite group, and Gambier Islands. 
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tion of a few insignificant islands the archipelago | 
consists of atolls (see CoRALS and Pacrric OCEAN), | 
mostly chains of low islets that crown the reefs and | 
sometimes also obstruct the deep lagoons which they 
encircle. The largest island, Nairsa (Dean’s Island), 
with a lagoon 45 miles long by 15 wide, is made up of | 
twenty islets. Fakarava, the next in size, consists of | 
fifteen islets, and its oblong lagoon affords the best 
anchorage in the group. Hao Tak fifty islets, and its | 
lagoon is dangerously studded with coral. The sym- 
metrically placed eleven islets of Anao suggested to | 
Captain Cook the name of Chain Island. Matahiva, 
Niau, and Mururoa are good specimens of the horse- | 
shoe-shaped atoll. Nengonengone, Fangataufa, and | 
Marutea, true lagoon islands, form unbroken rings | 
round their lake-like lagoons. In a fewof the smaller 
atolls the lagoons have been completely silted up. To 
the southeast lie the Gambier bani a cluster of four 
larger and many smaller volcanic islets, enclosed in one | 
wid reef. The wooded crags of Mangareva, the 
largest islet, 5 miles in length, rise to a height of 1300 
feet and are covered with a rich vegetation, quite Tahi- 
tian in character ; but, as in the other Tuamotus, 
there is a dearth of animal life. This group was 
discovered by Captain Wilson of the London Mission- 
ary Society in 1797. Tahitian teachers were sent | 
thither in 1834; but Catholic missionaries followed | 
in 1836, and converted the entire population. The) 
natives, once very numerous, now number less than a_ 
thousand, and are still decreasing. Cannibalism was | 
formerly prevalent. In physique, language, religion, 

and custom the Gambier [slanders closely resemble the 
Rarotongans. Beechey surveyed the group in 1826, 

and D’Urville in 1838. Pitcairn Island and a few 
uninhabited rocks lie still farther to the southeast. 
The Tuamotus are healthy and as a rule have a lower 
mean temperature than Tahiti. The easterly trade | 
winds prevail. Rain and fogs occur even during the 
dry season. The stormy season lasts from November 
to March, when devastating hurricanes are not uncom- 
mon and a southwesterly swell renders the western 
shores dangerous. Plants and animals are very mea- 
grely represented, even more so than in the atolls of 

licronesia. Cocoa-palmsand the pandanus thrive on 
many of the islets, and the bread-fruit, banana, pine- 
apple, and arum have been introduced from Tahiti into 
the western islands. Mammals are represented by a 
rat; among land-birds a parakeet, a thrush, and adove 
are noticeable; and of reptiles there is only one lizard. 

Insects are scarce. But the sea and lagoons teem 
with turtle, fish, mollusks, crustaceans, and zoophytes. 

Coral grows luxuriantly everywhere. From the abun- 
dance of pearl-oysters the archipelago gets its name of 
Pearl Islands; pearl-fishing indeed is the only remun- 
erative industry. Under French control the newest 
appliances for obtaining shells have now mostly super- 
seded the laborious diving of the natives. The Tua- 
motus are very thinly inhabited by a fine strong 
Polynesian race, more muscular and mostly darker- 
skinned than that inhabiting Tahiti. In the west 
considerable intermixture with other races has taken 

place. Of the habits of the people little is known, 

and many of the islands are still marked ‘‘hostile in- 
habitants ’’ on the English Admiralty charts. In the 
eastern islands cannibalism existed. Tattooing is not 
universal, Clothing and ornaments are very scanty. 

The huts are mean square buildings, often mere shelters 

of leaves. Good outrigger and single and double canoes 
are built, the larger ingeniously stitched together of 

small pieces of drift wood. Fishing with net and 

hook is much practiced. Food besides fish consists 
almost exclusively of cocoa-nuts and pandanus fruit. 
- Water is scarce. 


Magellan’s first discovery of land after reaching the 
Pacific in 1520 was one of the Tuamotus. Various portions 
of the archipelago were in turn crossed by Queiros (1605) 
Lemaire and Schouten (1616), Roggeween (1722), Byron 
(1765), Wallis (1767), Bougainville (1768), Cook (1769), the 
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“Duff” (1797), Krusenstern (1803), Kotzebue (1816), Fitzroy 
(1835), D’Urville (1888), and Belcher (1840). The first sys- 
tematic survey was instituted in 1818 by Bellinghausen, 
and was continued in 1823 by Duperry, in 1826 by Beechey, 
and in 1839 by Wilkes. Thanks to these many explorers, 
the islands have been christened and rechristened with a 
chaos of Spanish, Dutch, English, French, German, and 
Russian names, 


See the narratives of the various explorers cited above, and 
Meinicke, Jnseln des stillen Oceans (Leipsic, 1876); for general 
statistics and an account of the pearl-fisheries, see Notices Coloni- 
ales, Paris, 1886. 


TUBERCLE. See PatrHo.oay, vol. xviii. p. 415, 
and PHTHISIS. 
TUBEROSE. The cultivated tuberose ( Polianthes 


tuberosa) is allied to the Mexican agaves and is ‘a na- 
tive of the same country. The tuberous root-stock 
sends up a stem 3 feet in height, with numerous lan- 
ceolate caves and terminal racemes of white funnel- 
shaped, very fragrant flowers. Each flower is about 
14 inches long, with a long tube and asix-parted limb. 
The stamens are six in number, emerging from the 
upper part of the tube, and bear linear anthers. The 
ovary is three-celled; but the mature fruit and seed are 
not botanically known. The plant is largely pom in 
the United States and at the Cape of Good Hope for 
export to England, as it is found that imported bulbs 
succeed better than those grown in the United Kingdom. 
The cultivated plants have double flowers and require 
arich soil, considerable heat, and, at first, abundance 
of water. 

TUBINGEN, the university town of Wiirtemberg, 
is picturesquely situated on the hilly and well-wooded 
banks of the Neckar, at the junction of the Ammer 
and Steinlach, 18 miles 8.8.W. of Stuttgart, and on 
the S.E. border of the Black Forest. The older town 
is irregularly built and unattractive. but the newer 
suburbs, the chief of which is the Wilhelmsstrasse, 
are handsome. The most conspicuous building is the 
old ducal castle of Hohentiibingen, built in 1507-1540 
on a hill overlooking the town, and now containing the 
university library, observatory, chemical laboratory, 
ete. Among the other chief buildings are the quaint 
old Stiftskirche (1469-83), and the new aula and nu- 
merous institutes of the university, all of which are 
modern. A monument was erected in 1873 to the poet 
Uhland (1787-1862), who was born and is buried here. 
Tiibingen’s chief claim to attention lies in its famous 
university, founded in 1477 by Duke Eberhard. The 
university adopted the Reformed faith in 1534, and in 
1536 a Protestant theological seminary—the so-called 
Stift—was incorporated with it. In 1817 a Roman 
Catholic theological faculty (the ‘‘Conviect’’) and a 
faculty of politics and economies were added, and in 
1863 a faculty of science. The leading faculty has long 
been that of theology, and an advanced school of theo- 
logical criticism, the founder and chief light of which 
was F. C. Baur (q.v.), is known as the Tiibingen school. 


Melanchthon was lecturer at Tiibingen before he was — 


summoned to Wittenberg. The university is attended 
by about 1400 students, a considerable proportion of 
whom are foreigners, and has a teaching staff of 53 
professors, 17 extraordinary professors, and 10 lectur- 
ers. The commercial and manufacturing industries of 
the town are slight. Printing, book-selling, the manu- 
facture of surgical and philosophical instruments, and 
the cultivation of hops, fruit, and vines are among the 
leading occupations of the inhabitants. The population 
in 1885 was 12,660 (11,708 in 1880). The country in 
the neighborhood of Tiibingen is ve 
of the most interesting points is the former Cist 7 
monastery of Bebenhausen, founded in 1185, and now 
a royal hunting-chateau. uty 
Tiibingen is mentioned as a strong fortress in 1 
1342 it was purchased by the count of Wiirt ; 
descendants afterwards acquired the title 
treaty of Tiibingen is the name given in G 
to an arrangement made in 1514 between Duke 
his. subjects, by which the latter acquired 
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and privileges on condition of relieving the former of his 
debts. The town was captured by the Swabian League in 
1519, by Turenne in 1647, and again in 1688 by the French, 
who destroyed the fortifications. 
garrison town in 1875. 
TUCKER, Apranam (1705-1774), holds a place 
of his own among the English moralists of the 18th 
century. He was born in London, of a Somerset family, 
on 2d September, 1705. His father, a wealthy city 
merchant, died in his son’s infancy, leaving him to the 
guardianship of his uncle, Sir Isaac Tillard, a man of 
a rare integrity of character, to whom ‘Tucker never 
failed to acknowledge a deep debt of gratitude. In 
1721 Tucker entered Merton Pueee Oxford, as a gen- 
tleman commoner. Here he devoted himself chiefly to 
hilosophical and mathematical studies, but also found 
eisure to master French and Italian, and to acquire 
considerable proficiency in music. He afterwards 
studied law at the Inner Temple, but as his fortune 
made him independent of a profession he was never 
called to thebar. In 1727 he bought Betchworth 
Castle, near Dorking, where he passed the remainder 
of his life, occupied, in addition to his favorite studies, 
with the usual pursuits of a well-to-do country gentle- 
man. He took no part in politics, however, and even 
wrote a pamphlet, The foe Gentleman's Advice 
to his Son on the Subject of Party Clubs (1755), cau- 
tioning young men against the dangers ofrashly pledg- 
ing themselves to political principles and measures of 
which their riper judgment may disapprove. In 1736 
Tucker married Dorothy Barker, the daughter of a 
neighboring landed proprietor. His wife, to whom he 
was fondly attached, died in 1754, leaving him with 
two daughters. ‘‘ As soon as the first excess of his 
grief was somewhat mitigated,’’ we are told, ‘‘ he oc- 
eupied himself in collecting together all the letters 
that had passed between them at periods when they 
were accidentally separated from each other, which he 
transcribed twice over, under the title of ‘The Picture 
of Artless Love.’ One copy he gave to Mr. Barker, 
his father-in-law, and the other he kept, and fre- 
quently read over to his daughters.”” He took an ac- 
tive part in the education of his daughters, and from 
this time onward began to npc py himself with the 
- Be position of the work by which he is known—The 
Light of Nature Pursued. He made several sketches 
of the plan of his work, one of which—in dialogue— 
he went the length of printing before finally deciding 
on the method he should pursue. 
qualify himself for authorship by the study of the 
most elegant Greek and Latin classics and by trans- 
lating the most admired passages of Cicero, Demos- 
_thenes, and Pliny several times over. Moreover, after 
his work was written, he twice transcribed it with his 
own hand. In 1763 he published a specimen under 
the title of ‘‘ Free Will.’’ The strictures of a critic in 
the Monthly Review of July, 1763, drew from him a 
pamphlet called Man in Quest of Himself, by Cuthbert 
Comment. This, as its sub-title states, is ‘a defence 
of the individuality of the human mind or self’ ; it 
has been reprinted in Parr’s Metaphysicul Tracts 
(1837). In 1765 the first four volumes of his work 
were published under the pseudonym of Edward 
Search. The remaining three volumes did not appear 
till after his death. is eyesight failed him com- 
pletely in 1771, but his cheerfulness did not leave 
He contrived an ingenious apparatus which 
bled him to write so legibly that the result could 
ly be transcribed by his daughter. In this way he 
pleted the later volumes, which were ready for 
lication when he was seized by his last illness. He 
xd on 20th November, 1774. 
A second edition of The Light of Nature appeared in 1805, 
th ashort life of the author by his grandson, Sir H. P. 
t. John Mildmay, which forms the sole biographical source. 
© work has since been repeatedly republished in two 
re closely printed volumes. A useful abridgment was 
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The author wasa private gentleman, who wrote at his ease, 
and for his own amusement. When a subject presented it- 
self to him, he exhausted all he had to say upon it, and then 
dismissed it for another. If the same subject recurred 
|again in a different connection, he turned it over in his 
thoughts afresh; as his ideas arose in his mind, he com- 
mitted them to paper; he repeated the same things over 
again or inserted any new observation or example thatsug- 
gested itself to him in confirmation of his argument; and 
thus by the help of a new title, and by giving a different 
application to the whole, a new chapter was completed. By 


| this means, as he himself remarks, his writings are rather 


a tissue of loose eesays than a regular work.” In spite of 
Tucker’s elaborate care in composition, there is no doubt 
that this fairly characterizes the rambling prolixity of his 
book; but it may be questioned whether an epitome can 
convey the real merits of such a style and treatment—quali- 
ties which have earned for Tucker from Sir James Mackin- 
tosh the designation of a ‘ metaphysical Montaigne.” These 
are his sound hearty common sense, the originality of aman 
who looks at everything for himself completely untram- 
melled by system, a remarkable aptness in illustration, and 
occasional gleams of a mild humor. Though the Light of 
Nature embraces in its scope many psychological and more 
strictly metaphysical discussions, it is chiefly in connection 
with ethics that Tucker’s speculations are remembered, 
This is the subject which the author puts into the fore- 
ground himself; from his earliest youth, he tells us, his 
thoughts took a turn “toward searching into the founda- 
tions and measures of right and wrong.” In some impor- 
tant points Tucker anticipates the utilitarianism shortly 
afterwards systematized by Paley, and Paley, it may be 
uoted, expresses in the amplest terms his obligations to his 
predecessor. “Every man’s own satisfaction” Tucker 
holds to be the ultimate end of action; and satisfaction or 
pleasure is one and the same in kind, however much it may 
vary indegree. This universal motive is further connected, 
as by Paley, through the will of God, with the “ general 
good, the root where out all our rules of conduct and senti- 
ments of honor are to branch.” Tucker adopts from Hartley 
the principle of association, or, as he calls it, “ translation,” 
to explain the formation of the moral sentiments and the 
phenomena of disinterested action generally. In his gen- 
eral analysis of the mind he professes to follow Locke, 
though with great latitude in details, and even in much 
that is not matter of detail. 


TUCKER, Jostan (1711-1799), dean of Gloucester 
from 1758, a sagacious and candid writer on politics 
and political economy. See PotiricaAL Economy (vol. 


xix. P. 378). 

TUCSON, a city in Pima county, Arizona Terri- 
tory, United States, is situated in 32° 13’ N, lat. and 
110° 53” W. long. at an elevation of 2403 feet above 
the sea, upon the Santa Cruz river and on the Southern 
Pacific Railroad, about 70 miles from the Mexican 
frontier. The surrounding country is arid and barren, 
except where it has been fertilized by irrigation. The 
climate is exceedingly hot and dry. The principal 
industries of Tucson, besides stock-rearing, are con- 
nected with mining, as it is a supply point for mining 
districts in the neighboring mountains and has several 
smelting works. The population which in 1860 was 
915, in 1870 3224, had grown by 1880 to 7007, and 
in 1887 was estimated to number nearly 10,000. 
About one-half are of foreign birth, a large propor- 
tion being Mexicans. Tucson is one of the oldest 
settlements in the United States, having been founded 


rat y) by Hazlitt in 1807; for, as he truly 
is “sw out with endless repetitions of itself. 


as a Jesuit mission by the Spaniards in the 17th cen- 


tury. 

TUCUMAN, or, more fully, SAN Mrauer pE Tucu- 
MAN, capital of the province of Tucuman, in the 
Argentine Republic, is a straggling town on the a 
bank of the Tala (a subtributary of the Rio Salado) 
at the eastern base of the Sierra de Aconquija, in 26° 
50’ S. lat. and 64° 35’ W. long. It is connected by 
rail with Cordova and Rosario. The surrounding dis- 
trict is fertile and also produces excellent timber. 
Leather and sugar are the principal objects of in- 

dustry. The population was recently estimated at 
| 17,000. 

TUDELA, a city of Spain, in the province of 
Navarre, is situated on the right bank of the Ebro 
where it is joined by the Queyles, and on the railway 
from Zaragoza to Pamplona, about 50 miles to the 
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northwest of the former city. The Ebro is here 
crossed by a fine old bridge, 400 yards in length, con- 
sisting of seventeen arches. ‘The only building within 
the town of any interest is the fine church of Santa 
Maria, founded in 1135 and consecrated in 1188, the 
doorways and cloisters being especially rich in sculptural 
ornamentation. The manufactures of the place (cloth, 
silk, pottery) are unimportant. There is some trade 
in wine and oil. The population within the municipal | 
boundaries in 1877 was 10,086. 

Tudela, anciently Tutela, was the birthplace of the cele- 
brated medizval traveller BENJAMIN (q.v.) of Tudela. It 
was made an episcopal see in 1783, which was suppressed in 
1851. 

TUDOR, Houst or. See Henry VII. and Lan- 
CASTER, House OF, vol. xiv. p. 256. 

TUKE, Samuen (1784-1857), English philanthro- 
pist, son of Henry Tuke, born at York in 1784, 
greatly advanced the cause of the amelioration of the, 
condition of the insane, and devoted himself largely 
to the York Retreat, the methods of treatment pur- 
sued in which he made more widely known by his 
Description of the Retreat near York, ete. (York, 
1813). His writings on the construction of asylums 
and on other subjects connected with the insane are 
well known. He died in 1857. 

TUKE, WitutaM (1732-1822), English philanthro- 
pist, was born at York in 1732. He devoted himself 
to many philanthropic objects, but his name is more 
especially known in connection with the humane treat- 


clay in the northwest. | 
Oka and its tributaries (Upa, Zusha, Osetr, and 
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posits of coal, which are now worked (chiefly at 
Malevka and Novoselsk) to the extent of nearly one 
and a half million ewts. annually, Jurassic clays 
are found in patches here and there. Glacial boulder 
clay covers most of the region, while Lacustrine de- 
posits are widely spread in the valleys and depressions. 
lron-ore is found all over the government; limestone 
fire-clay, and pottery clay are also obtained. The soil 
is black earth in the south and east and clay or sandy 
Tula is watered chiefly by the 


Pronya). The Don rises in Lake Ivan-Ozero (which 
feeds also a tributary of the Oka), and has a course 
of 85 miles within Tula. It is not navigable, and 
Peter L.’s attempt to connect it with the Oka by 
means of a canal was never carried out. Lakes and 
marshes (chiefly in the northwest) are few. Forests 
(8 per cent. of the area) are rapidly disappearing. 
The climate is less rigorous than that of Moscow, the 
average yearly temperature being 40. 2° Fahr. (January, 
13.8°; July, 67.5°). 


The flora of Tula deserves some attention as marking the 
transition from that of the southeast steppes to that of north- 
west Russia. A line drawn on the northern slope of the 
water-parting already mentioned (a few miles to the south 
of the city of Tula) divides the province into two parts, of 
which the southern is a black earth region and the other is 
chiefly covered with boulder clay. The boundary is marked 
by a series of crown forests—formerly a means of defence 
against the nomad tribes, whence their name Zasyeka— 
which at the same time constitute a line that is not passed 


ment of the insane, for whose care he projected in 
1792 the Retreat at York, which became famous both 
abroad and in Great Britain as an institution in which. 
a bold attempt was made to manage lunatics without 
the excessive restraints then regarded as essential. 
Not less remarkable was the departure from the beaten 
track of treatment in regard to copious bleedings and 
the frequent administration of emetics and depressing 
remedies. The asylum was entirely under the man- 
agement of the Society of Friends, and remains so 
at the present time, but there are a large number of 
inmates not connected in any way with this body. 
The original character of the methods pursued at the 
Retreat attracted much attention, and its marked suc- 
cess led to comparisons being made between it and 
other establishments, the abuses in some of which 
became so notorious as to be brought under the notice 
of parliament, and led to more stringent legislation in 
the interests of the insane. The condition of this 
unfortunate class became greatly improved in con- 
sequence. William Tuke did not live to see the most 
important of the Acts passed, but when he died, in 
1822, the superiority of the treatment adopted at the 
Retreat was fully acknowledged. 


See Report of the Select Committee of the House of Commons, 
1815-1816; Dr. Conolly, Treatment of the Insane without 
Mechanical Restraints, 1856; Dr. Hack Tuke, Chapters in the 
History of the Insane in the British Isles, 1882. 

Henry TuK® (1756-1814), son of the preceding and 
father of Samuel Tuke, co-operated with his father in the 
reform at the York Retreat. He was the author of several 
moral and theological treatises, which have been translated 
into German and French. ; 


TULA, a government of central Russia, bounded by 
Moscow on the N., Ryazaii on the E., Tamboff and 
Orel on the S., and ales on the W., has an area 
of 11,950 square miles. It is intersected from south- 


? 


by several species characteristic of the steppe region, such 
as the Lilia of the steppes, Lilium Martagon, Linwm m, 
Lathyrus pisiformis, Geranium sanguineum, Pyrethrum corym- 
bosum, and Serratula heterophylla. On the other hand, several 
northern species, which are quite common in the marshes 
of Moscow, do not penetrate into Tula, and several others, 
such as Linnea borealis, Viola palustris, Cirsium palustre, Pedi- 
cularis palustris, do not cross the Zasyeka. The same forests 
shelter several northern species which do not appear either | 
in northern or southern Tula, as also several southern herba- 
ceous plants which are now only occasionally met with in the 
black earth steppes of south Russia. Several West-European 
plants (Sanicula europea, Carex remota, Cephalanthera ensifolia, 
Allium ursinum) find their eastern limits in Tula. Another 
interesting feature is the extension down the valley of the 
Oka, not only of pine-forests, which are not found else-— 
where within the province, but also of many herbaceous 
plants originally from the south or southwest. ‘The steppe 
flora of Tula is being rapidly impoverished in consequence 
of the spread of agriculture: many steppe plants are now 
found only in their last retreats on the dry uncultivated 
limestone crags. 
The population of the government (750,000 in 1777) in 
1883 was 1,360,000, of whom 115,770 were urban. They are 
all Great Russians, and either Orthodox Greeks or Raskol- | 
niks. Their chief occupation is agriculture, 70 per cent. 
the area being arable. Nearly one-half of the soil belongs 
to landlords and merchants, and the other half to the peas- 
ant communities (53 per cent. of the area, and 58 per cent. 
of the land under culture). The crops for 1883-85 ave 
7,574,200 quarters of grain and 10,172,000 bushels of potatoes, 
largely used for distilleries. Beet-root culture is increasing 
(8520 acres in 1885, yielding 59,800 ewts. of sugar). The 
growth of tobacco is also spreading (10,000 ewts. in 1885). 
There were in 1883 380,620 horses, 
786,000 sheep. Manufactures are rapidly devel 
| aggregate production was valued at £1,649,720 
in 1883 (distilleries £293,956 [$1,428,626.16], si 
£601,827 [$2,924,879.22], tanneries £148,356 [ 
iron works, brass works, ete., about £150,000 [¥ 
Petty trades, especially the manufacture of tea-t 
brass ware, and harmoniums, and also weav 
sively carried on and support a lively export trade: 


west to northeast by a gently undulating plateau, 
from 950 to 1020 feet in height, which separates the 
drainage area of the Oka from that of the Don. The 
average elevation of Tula is about 800 feet, and its sur- 
face is an undulating plain ; but the rivers flow in 
valleys so deeply cut and so scored with ravines, that 
in their neighborhood the country assumes the aspect 
of a hilly region. Devonian limestones, dolomites, 
and sandstones appear chiefly in the southwest ; Lower 
and Middle Carboniferous limestones and clays occupy 
the remainder ofthe area. The former contain in 


i 


raw metals, and various manufacti wares are 
| The government is traversed by the Moscow and Se 
and the Ryazhsk and Vyazemsk Railways, as wel 
Oka. The government is divided into twelve 
chief towns of which, with their population 
TULA (see below), Alexin (4960), Bogoroditsk 
(9300), Epifaii (3820), Efremoff (7770), Kashi 
pivna (1560), Novosil (4660), Od (5140, 
(2675). Byeleff, Alexin, and Kashira are i. 
laces on the Oka. The villages ¥ 
ikitino have more than 5000 inhe 
History.— Before the Slavonic im 


| 
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of Tula was inhabited by the Mordves on the north and the 
Mestchers in the south. The Slavs who occupied the Oka 
belonged to the branch of the Vyatichis, who were soon 
compelled to pay a tribute to the Khazars. Subsequently 
the territory on the Oka belonged to the principality of 
Tehernigoff, thus maintaining its connection with south- 
west Russia. In the 14th century part of it fell under the 
rule of Ryazaii and Moscow, while the remainder was under 
Lithunian dominion till the 15th century. Several of the 
towns of Tula were founded in the 12th century, but the 
colonization of this fertile region went on slowly on account 
of the raids of the Tatars. 


TULA, capital of the above government, is situated 
on the Upa, 120 miles by rail to the south of Moscow. 
Other railway lines connect it with Ryazaii and Orel. 
It is built in the broad but low, marshy, and un- 
healthy valley of the Upa and is divided into three 
parts, —the Posad on the left bank, the Zaryetskaya 
or Oruzheinaya on the right bank, and ‘Tchulkova 
between the Upaand the Tulitsa. It is an old town 
of Old Russia, but its growth began only towards the 
end of the 18th century after the manufacture of arms 
had commenced, and now (1887) its population has 
reached 65,100 (63,500 in 1882). They are employed 
chiefly either at the imperial gun factory or at numer- 
ous frente factories (about 130, with 4350 men) and 
smali workshops. The main branch of the industry is 
the making of rifles (from 20,000 to 30,000 annually). 


Next in importance comes the manufacture of samo-_ 
vars (tea-urns), in which more than 5000 persons are | 


engaged. All sorts of cutlery and ironmongery are 
manufactured in the small workshops of Tula, which 
have a high repute in Russia. No fewer than 240,000 
harmoniums are turned out annually; nearly 150,000 
ewts. of steel, iron, and brass are imported every year 
for this industry alone. 

The town of Tula is first mentioned in 1147; but its 
former site seems to have been higher up the Tulitsa. Its 


wooden fort was replaced in 1514-1521 by a stone “ kreml,” | 


which still exists. Boris Godunoff founded a gun factory 
at Tula in 1595, and in 1632 a Dutchman, Winius, estab- 
_ lished an iron foundry. Michael Alexis and Peter I., espe- 


_ ¢ially the last-named, took great interest in the gun fac- | 
tories, and large establishments were built in 1705 and 1714, | 


_ which soon turned out 15,000 rifles in a year. Catherine 


_ Il. and Paul L., further improved the manufactures, which | 


_ during the wars with France supplied more than half a 
million rifles. 


‘ 

TULIP (Tudipa), a genus of bulbous herbs belong- 
ing to the Liliacew. The species are found wild along 
the northern shores of the Mediterranean, in the 

_ Levant, Armenia, Caucasus, Persia, Central Asia, and 

_ Afghanistan. The cup-shaped flowers have six regu- 

lar segments in two rows, as many free stamens, and 
a three-celled ovary with a sessile stigma, which ripens 
into a leathery many-seeded capsule. ‘The species are 
numerous and are distinguished one from another by 
the scales of the bulb being woolly or smooth on the 
inner surface, by the character of the flower-stalks, by 

he filaments being hairy or otherwise, and by other 
characters. Owing to the great beauty of the flowers 


thern France, and 7”. silvestris, with ele 

lous flowers, is a doubtful native of England. 
the last few years, owing to the exertions of 
| naturalists, a large number of new species 
een discovered in Turkestan, and introduced 
‘Some of these are very beautiful, and 


they have been favorites in European gardens for two | 
' facture of firearms. 


known as “‘pottebakker,” ete. 7. oculus | 
and 7. Clusiana are lovely species, natives of | 
nt yellow | 
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render it probable that by intercrossing with the older 
deen, still further difficulties will be presented in 
the way of identification. These difficulties are further 
enhanced by the fact that, quite apart from any eross- 
breeding, the plants, when subjected to cultivation, 
vary so greatly in the course of two or three years from 
the original species from which they are directly de- 
scended that their parentage is scarcely recognizable. 
This innate power of variation has enabled the florist 
_ to obtain, and ultimately to ‘‘ fix,’’ so many remarkable 
varieties. At the present day tulips are less fashion- 
able than they once were, and consequently the enor- 
|mous prices given for new or improved varieties no 
longer obtain, though, even now, two and three guineas 
[$10 and $15] are asked fur special bulbs. It must, 
however, be remembered that the ‘‘ tulipomania’’ of 
the 17th century was really a form of gambling, in 
which admiration of the flower and interest in its cult- 
“ure were very secondary matters. Tulips were intro- 
duced into the low countries in the 16th century from 
Constantinople and the Levant by way of Vienna and 
Venice. There is a legend that an Antwerp merchant, 
to whom bulbs were sent, cooked them for onions; 
and to this day the natives of some parts of Persia and 
Afghanistan use the bulbs of Zulipa chrysantha for 
food. The mode of growth of a tulip bulb is worthy 
of attention. In spring, at the flowering period, each 
bulb is a composite structure. It consists, first, of the 
bulb of the year, which produces the flowers and the 
leaves. From the axil of one (or more) of the scales 
of the flowering bulb emerges a secondary bulb, des- 
tined to form leaves and flowers for the next season’s 
growth. In like manner from the side of the second 
generation are produced tertiary bulbs, which flower 
in the third year after their formation. Each bulb, 
therefore, has an existence of three years, flowering in 
the third year, and dying afterwards, so that the bulb 
planted in the autumn is not the same one that 
flowered in the spring, but a second generation. For 
the cultivation of tulips, see HorticuLruRg, vol. xii. 
. 268. 
; TULLE, a town of France, chef-lieu of the depart- 
ment of Corréze and a bishop’s see, is 61 miles east- 
northeast of Périgueux by the railway from Bordeaux 
to Clermond-Ferrand. The town rises picturesquely 
on both banks of the Corréze, a sub-tributary of the 
Dordogne. The Corréze, crossed by four bridges, 
| flows between embankments, and the narrow streets on 
the steep left bank are connected by stairs. Of the 
12th-century cathedral only the porch and the nave 
of six bays remain, the choir and transept having 
been destroyed in 1793; but there is a 14th-century 
tower, with a fine stone steeple. The neighboring 
cloister (13th century) is being restored. The abbot’s 
house (15th century) has a carved doorway and well- 
preserved windows; and some curious houses of the 
12th, 13th, and 14th centuries still exist. Tulle pos- 
sesses normal schools for male and female teachers, 
and is the headquarters of the Historical Society of 
Lower Limousin. The principal industry is the manu- 
The Government establishments 
employ from 1500 to 3000 workmen, and can turn out 
70,000 guns annually. Manufaetories for the variety 
of lace called ‘‘ tulle’? were first established here. 
There is a collection of the firearms of all nations. 
The population in 1886 was 10,635 (commune 16,275). 
| Tulle (Tutela Lemovicum) owed its importance in the 
| Middle Ages to an abbey founded by St. Martin, or, accord- 
|ding to another authority, in the 7th century, which was 
raised to a bishopric in 1317. Mascaron was bishop in the 
17th century, The town was taken by the English in 
1346, and was subsequently ravaged by the Black Death. 
It was again conquered by the English in 1369; but, when 
the inhabitants sueceeded in freeing themselves, they were 
exempted from all imposts by Charles V. The viscount of 
Turenne, leader of the Protestants, tried in vain to seize 
Tulle in 1577, but was successful in 1585. P 
TULLE, a term restricted in England to a fine bob- 
binnet of silk, used for veils, scarfs, millinery purposes, 
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and trimmings of ladies’ dresses, ete. The French 
used the word to mean all machine-made lace the 
basis of which is the intertwisted net-work made on 
the bobbinnet machine. The word is derived from 
the town of Tulle in France (see above). 

TULLOCH, Joun (1823-1886); Scottish theolo- 
gian, was born at Bridge of Earn, Perthshire, in 1823, 
went to school at Perth, and received his university 
education at St. Andrews and Edinburgh. In 1845 
he became minister of St. Paul’s, Dundee, and in 
1849 of Kettins, in Strathmore, where he remained 
for six years. His literary gifts, shown in his contri- 


butions to various reviews, as well as his talent for. 


society drew attention to him, and in 1854 he was 
appointed to the principalship of St. Mary’s College, 
St. Andrews. The appointment was immediately 
followed by the appearance of his Burnet prize essay 
on Theism. At St. Andrews, where he held along 
with the principalship the post of professor of system- 
atic theology and apologetics, his work as a teacher 
was distinguished by several features which at that 
time were new. He lectured on comparative theology 
and treated doctrine historically, as being not a fixed 
product but a growth. From the first he secured the 
attachment and admiration of his students. In 1862 
he was appointed one of the clerks of the General 
Assembly, and from that time forward he took a lead- 
ing part in the councils of the Church of Scotland. 
In 1878 he was chosen moderator of the Assembly. 
No one, except perhaps Dr. Robert Lee. has done 
more during the last generation to widen the national 
church. ‘Two positions on which he repeatedly in- 
sisted in the Assembly have taken a firm hold on the 
mind of that church,—first, that it is of the essence 
of a church to be comprehensive of various views 
and tendencies, and that a national church especially 
should seek to represent all the elements of the life of 
the nation; secondly, that subscription to a creed can 
bind no one to all its details, but only to the sum 
and substance, or the spirit of the symbol. For three 
years before his death he was convener of the church 


interests committee of the Church of Scotland, which | 


had to deal with a great agitation for disestablish- 
ment. He was also deeply interested in the reorgani- 
zation of education in Scotland, both in school and 
university, and acted as one of the temporary board 
which settled the primary school system under the 
Education Act of 1872. His death took place at Tor- 
quay on 13th February, 1886. 


Tulloch’s best known works are collections of biographi- 
cal sketches of the leaders of great movements in church 
history, such as the Reformation and Puritanism. His 
most important book, Rational Theology and Christian Philos- 
ophy (1872), is one in which the Cambridge Platonists and 
other leaders of dispassionate thought in the 17th century 
are similarly treated. He delivered the second series of 
the Croall lectures, on the Doctrine of Sin, which were after- 
wards published. He also published a small work, The 
Christ of the Gospels and the Christ of History, in which the 
views of Renan on the gospel history were dealt with; a 
monograph on Pascal for Black wood’s Foreign Classics series ; 
and a little work, Beginning Life, addressed to young men, 
written at an earlier period. A Life of Tulloch by Mrs. 
Oliphant is in preparation. 


TULLUS HOSTILIUS, third legendary king of 
Rome, is represented as having reigned for thirty-two 
years (670-638 ze His successful wars with Alba, 
Fidenz, and Veii shadow forth the earlier conquests 
of Latian territory and the first extension of the 
Roman domain beyond the walls of Rome. See 
Rom, vol. xx. p. 752. 

TUMKUR, or ToomKoor, a district of India, in 
the west of the Nandidriig division of Mysore, situated 


between 12° 43’ and 14° 10’ N. lat. and 76° 10’ and 


77° 30’ E. long., with an area of 3420 square miles. 
It is bounded on the north by the Bellary district, on 
the east by Kolar and Bangalore, on the south by 
Mysore, and on the west by Chitaldrvig and Hassan. 
Tumkur consists chiefly of elevated land intersected 


TULLOCH—TUNBRIDGE WELLS. 


by river valleys. A range of hills rising to nearly 4000 
feet crosses 1t from north to south, and forms the 
water-parting between the systems of the Krishna and 
the Kaveri. The principal streams are the Jayaman- 
gala and the Shimsha. The mineral wealth of Tum- 
kur is considerable : iron is obtained in large quanti- 
ties from the hill sides; and excellent building stone 
is quarried. The slopes of the Devardy-durga Hills, 
a tract of 18 square miles, are clothed with forests, in 
which large game are numerous, including tigers, 
leopards, bears, and wild hogs. The climate of Tum- 
kur is generally considered as equable and healthy; 
the average annual rainfall amounts to nearly 33 
inches. The Mysore State Railway enters the dis- 
trict at the southeast corner and traverses it to the 
west. 


In 1881 the population of Tumkur numbered 413,183 
(males 203,253, females 209,930), embracing 395,443 Hindus, 
17,130 Mohammedans, and 603 Christians. Tumkur town, 
situated at the base of the Devardy-durga Hills, 43 miles 
northwest of Bangalore, with a population of 9909, is the 
administrative headquarters. The cultivated products eon- 
sist chiefly of rdgi, millet, wheat, sugar-cane, various 
pulses, and oil seeds. Of the total area 745 square miles 
are cultivated and 1544 cultivable. The chief industries 
are the making of coarse cotton cloths, woollen blankets, 
and ropes. The exports comprise rdgi, unhusked rice, 
cocoa-nuts, areca-nuts, earth salt, pulses and vegetables; 
the imports include European piece goods, rice, spices, cot- 
ton, ete. 

The history of Tumkur is common to the rest of Mysore. 
After the assumption of the administration of Mysore by 
the British in 1832 the district received its present name 
and limits. 


TUMOR. See ParHoLoey, vol. xviii. p. 373-79, 
and SuRGERY, vol. xxii. p. 722. 

TUMULUS. See ArcuirecturE, vol. ii. p. 336, 
and BARRows, vol. iii. 342. 

TUNBRIDGE, or Tonsrrpae, a town of Kent, 
England, is situated on rising ground above the Med- 
way, and on the South-Eastern Railway, 41 miles (by 
rail) southeast of London and 33 northwest of Hast- 
ings. The Medway is crossed by a stone bridge, 
erected in 1775. The town consists chiefly of one long 
main street and a large number of suburban villas. 
The church of St. Peter and St. Paul, chiefly Deco- 
rated and Perpendicular with some portions of an earlier 
date, has lately been restored. The grammar school, — 
founded by Sir Andrew Judd, an alderman of London, — 
in the Ist year of Edward VI., was rebuilt in 1865, — 
remodelled in 1880, and extended in 1887. Among — 
other public buildings are the town hall and market — 
house, the public hall, and the free library. Some — 
traffic is carried on by the Medway, which has been 
made navigable for barges. Tunbridge ware, chiefly 
sold at Tunbridge Wells, is largely manufacture 
There are gunpowder mills on the banks of the Med- 
way; and wool-stapling, brewing, and tanning are 
carried on. The population of the urban sanitary 
district (area 1200 acres) in 1871 was 8209 and in 1881 
it was 9317. 


Tunbridge owed its early importance to the castle built 
by Richard, earl of Clare, in the reign of Henry I. The 
castle was besieged by William Rufus, was taken by John — 
in the wars with the barons, and again by Prince Edward, 
son of Henry III. Subsequently it became the property 
the Staffords, and on the attainder of the duke of Buck ng- 
ham in the reign of Henry VIII. was taken pe ) 
by the crown. It was dismantled during the 
The remains now cousist chiefly of a finely preservec 
way flanked by two round towers. Formerly it was ¢ 
fended by three moats, one of them formed by the Mec 
The lords of the castle had the right of attending the arch- 
bishops of Canterbury on state occasions as chief butlers. 


TUNBRIDGE WELLS, an inland watering 
of England, chiefly in Kent but partly in | 
situated in the midst of charming and pi 
scenery, on the South-Kastern Railway and 
terminus of a branch line of the L 
and South Coast Railway, 46 miles (by 


T’UNG-CHOW-— TUNGSTEN. 


of London and 5 south of Tunbridge. It owes its 
popularity to its chalybeate spring and its romantic 
situation. ‘The wells are situated near the Parade (or 
Pantiles), a walk associated with fashion since the 
time of their discovery. The houses and shops in the 
Parade somewhat resemble the Rows at Chester. It 
was paved with pantiles in the reign of Queen Anne. 
The town is built in a picturesquely irregular manner, 
and a large part of it consists of districts called 
*“narks,’’ occupied by villas and mansions. On Rusthall 
common, about a mile from the town, is the curiously 
ei Toad Rock. and about a mile southwest the 
striking group called High Rocks. The principal 
public buildings are the pump-room, the town-hall, 
the corn exchange, the public hall, the mechanics’ in- 
stitute, the friendly society’s hall, the dispensary and 
infirmary, and the provident dispensary. The Tun- 
bridge Wells sanatorium is situated in grounds sixty 
acres in extent, and is capable of receiving 150 visitors. 
There is a large trade in Tunbridge ware, which is 
made chiefly at Tunbridge, and includes work tables, 
boxes, toys, etc., made of hard woods, such as beech, 
sycamore, holly, and cherry, and inlaid with mosaic. 

he town is governed by a local board of twenty-four 
members. ‘The population of the urban sanitary dis- 
trict (area 3351 acres) in 1871 was 19,410, and in 1881 
24,308. 

The town owes its rise to the discovery of the medicinal 
springs by Dudley, Lord North, in 1606. Henrietta Maria, 
wife of Charles I,, retired to drink the waters at Tunbridge 
after the birth of her eldest son Charles. Soon after the 
Restoration it was visited by Charles II. and Catherine of 
Braganza. It wasa favorite residence of Anne previous to 
her accession, and from that time became one of the special 
resorts of London fashion. It reached the height of its 
comparative popularity in the latter half of the 18th cen- 
tury, and is specially associated with Colley Cibber, Samuel 
Johnson, Cumberland the dramatist, Garrick, Richardson, 
Reynolds, Beau Nash, Miss Chudleigh, and Mrs. Thrale. 
The Tunbridge of that period is sketched with much 
graphic humor in Thackeray’s Virginians. Though it still 
attracts an increasing number of visitors, its importance in 
reference to London society has considerably declined. 


T’UNG-CHOW, a sub-prefectural city in Chih-li, 
the metropolitan province of China, is situated on the 
banks of the Peiho in 39° 54’ N. lat. and 116° 417 E. 
long., about 12 miles southeast of Peking. Like most 
Chinese cities, T’ung-Chow has appeared in history 
under various names. By the founder of the Han 
dynasty (206 B.c.) it was called Lu-Hien ; with the 
rise of the T’ang dynasty (618 A.D.) its name was 
changed to Heuen-Chow; and at the beginning of the 
12th century, with the advent of the Kin dynasty to 
power, Heuen-Chow became T’ung-Chow. The city 
marks the highest point at which the Peiho is navi- 

ble, and here merchandise for the capital is trans- 
erred to a canal, by which it reaches Peking. The 
city. which is faced on its eastern side by the river, 
and on its other three sides is surrounded by populous 
suburbs, is upwards of 3 miles in circumference. The 
walls are about 45 feet in height and about 24 feet 

wide at the top. They are being allowed to fall into 
| decay. Two main thoroughfares run through the 


_ ity, one connecting the north and south gates, and 
the other the east and west gates. 


: 


the | The place derives 

its importance from the fact that it is the port of 
Peking. Its population was estimated at about 50,000 
‘In 1887. 


It was at T’ung-Chow that Sir Harry Parkes, Sir Henry 
Loch, and their escort were treacherously taken prisoners 
by the Chinese when they were sent forward by Lord Elgin 

negotiate terms of peace after the troubles of 1860. 


TUNGSTEN (Germ. wolfram, or, antiquated, 
), one of the metallic elements of chemistry. 
mineral tungsten (meaning in Swedish “heavy 
”) used to be taken for a tin ore until this was 
yroved by Cronsted. Scheele showed in 1781 that 

a compound of lime with a peculiar acid, the 
ie nature of which was recognized in the same 
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year by Bergmann. It occurs only as a component of 
a number of relatively rare minerals, the most im- 
portant of which are wolfram or wolframite, (Fe, Mn) 
O.WOQ,;, and scheelite (tungsten), CaQOWQOs (see 
MrneraAtoay). The metal is pees from the pure 
oxide WQ; by reduction with hydrogen in a platinum 
tube at a high temperature. It forms resplendent tin- 
white or gray plates, or a dull black powder similar to 
hydrogen-reduced iron. Sp. gr. = 19.129, water of 
4° ©. [39.2° F.] =1 (Roscoe). It is more difficult to 
fuse than even MANGANESE (q.v.). _ It is unalterable 
in ordinary air; oxygen and even chlorine act upon it 
only at a high temperature. Hydrochloric and _sul- 
phurie acid do not attack it. Nitric acid attacks it 
slowly, aqua regia readily, with formation of the tri- 
oxide WO . Impure tungsten is now being prepared 
industrially for the production of a peculiar kind of 
steel (see [Ron, vol. xiii. p. 362.) 

Chlorides, —Tungsten forms four chlorides,—WClz, WCl,, 
WCl, WCly. The highest, WCle, is obtained by heating the 
pure powdery metal in a current of absolutely pure chlorine, 
In the presence of moisture or air oxy-chlorides are pro- 
duced. It sublimes off as a dark red liquid, freezing into 
crystals. These fuse at 275° C, [527° F.] and re-solidify at 
270° [518° F.]; the liquid boils at 346.7° [656° F.]. The 
sp. gr. of the vapor is in accordance with the formula at 
350° [662° F.]; at higher temperatures it dissociates into 
WCls and free Cly (Roscoe). When the vapor of WCle is 
passed over heated trioxide, the two bodies unite, WOs with 
2WCl¢ into 3WOCk, forming magnificent red needles, which 
fuse at 210.4° [410.7° F.] and boil at 227.5° C. [441.5° F.] 
(Wohler). Both compounds, WCl, and WOC], are decom- 
posed by water, the oxy-chloride more readily, with forma- 
tion of hydrochloric acid and trioxide, For other chlorides 
and oxy-chlorides, see the ordinary hand-books of chemistry. 

Oxides, WO. and WOs, and Compounds of These with Each 
Other.—The trioxide, popularly known as tungstic acid, is 
the more important. Impure trioxide is producible by 
treating scheelite (WO,;CaO) with hot hydrochloric acid. 
Wolframite is not so readily decomposed ; but when fused 
with twice its weight of chloride of calcium it passes into 
lime salt, obtainable as an insoluble residue by lixiviation 
of the fuse with water. The oxide obtained forms a yellow 
powder insoluble in water and in hydrochloric acid. To 
purify it, it is washed, dissolved in aqueous ammonia, and 
the filtered solution evaporated, when an acid tungstate of 
ammonia separates out in scales of great purity. These, 
when heated in air; leave behind them a pseudo-morphose 
of pure yellow oxide. Trioxide of tungsten combines with 
basic oxides into tungstates; but the proportion in which 
it unites with a given base is subject to great variation: 
for instance, the quantity Na2O of soda unites into so many 
definite tungstates with 1, 14, 2, 24, 22, 24, 4 times WOs and 
in each case more or less of water. To each of these soda 
salts corresponds theoretically a certain tungstic acid,—to 
the salt NazOW20s, for instance, the acid H2OW20¢6 or 
H2.W20;. But few of these hydrates actually exist, and 
they are not individual acids in the sense in which the 
three phosphoric acids are, except perhaps that remarkable 
substance known as metatungstic acid, H2W,0Ois-+-7H20. 
This acid forms crystals of the stated composition ; it dis- 
solves in water and the solution unites with bases into 
meta-tungstates. Most meta-tungstates are soluble in 
water; of the tungstates proper only the alkali salts are so 
soluble. The soda tungstate, 5Na2O . 12W03-+- H:0, known 
as para-tungstate of soda, is made industrially by fusing 
wolframite with carbonate of soda and lixiviating the fuse 
with water. The insoluble oxides of iron and manganese 
are filtered off ; the filtrate, while still hot, is nearly neutral- 
ized with hydrochloric acid and allowed to crystallize. It 
forms large crystals containing twenty-one, twenty-five, or 
twenty-eight times H2O according to the temperature at 
which they are formed. The salt has been recommended 
as a mordant in dyeing and ecalico-printing, but has not 
taken root in these industries. Oppenheim and Versmann 
recommended it before 1862 as the best means for render- 
ing textile fabrics uninflammable. If asolution of the para- 
tungstate is boiled with hydrated tungstic acid (as obtained 
by precipitating any ordinary alkaline tungstate solution 
with hydrochloric acid in the heat), or is simply mixed 
with excess of acetic acid, the meta-tungstate is formed ; in 
the latter case it separates out as a heavy oil. Meta-tung- 
state of soda forms octahedral crystals of the composition 
Na2O.4WO 3-+- 10H20. If concentrated warm solutions of 
this salt and the equivalent quantity of chloride of barium 
are mixed and allowed to cool after addition of a little 
hydrochloric acid, meta-tungstate of barium crystallizes 
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out as BaO.4WOs;-}-9H20, in large quadratic pyramids | 


which are very easily soluble in water. From this salt the 
free acid is easily produced by addition of the exact quantity 
of sulphuric acid required to precipitate the baryta, and from 
it any other meta-tungstate is easily produced. Meta-tung- 
stic acid solution is a sensitive and characteristic precipi- 
tant for almost all alkaloids (strychnine, quinine, etc.). 
The alkaloid, whatever its name, goes down as a flocculent 
insoluble meta-tungstate. Tungstic acid combines with 
phosphoric acid and with silicic acids into highly complex 
phospho-tungstie acids and silico-tungstic acids. Of the 
former there is quite a series, each consisting of one P2O5 
united with respectively fourteen, sixteen, eighteen, 


twenty, twenty-two, twenty-four times WOs and six H:0 | 
Of silico-tungstic acids three are known, | 


| people,” 


of basic water. 
namely, one 4H20.Si02.10WO3+-3Aq and two SiOz. 
12WOsxH20. All these complex acids (both kinds) are 
easily soluble in water. The phospho acids are delicate 
precipitants for all alkaloids, 

The binoxide, WO:, is obtained when the trioxide is 
reduced by hydrogen at a dull red heat. This oxide is 
very prone to pass into trioxide or tungstate. An interest- 
ing and beautiful class of compounds of WOs3, WO», and 
bases are known as tungsten bronzes. The first of these 
was discovered by Wohler. Normal tungstate of soda, 
NaOWOs, is fused, and trioxide added to it as long as it 
dissolves. The product is then heated in hydrogen as long 
as water goes away, and the substance thus reduced is 
exhausted successively with water, hydrochloric acid, 
caustic potash ley, and again with water. A residue of the 
composition NazO . W206 -- WOz remains in the shape of 
magnificent gold-like lustrous cubes, of specific gravity 
6.617, which conduct electricity like a metal. Only hydro- 
fluoric acid dissolves this soda-tungsten bronze. There are 
anumber of other tungsten bronzes, all distinguished by 
metallic lustre and magniticent purple, red, yellow, or blue 
colors. 

Analysis.—Oxides of tungsten dissolve in fused micro- 
cosmic salt, NazOP.,05; the bead becomes blue in the re- 
ducing flame, in the presence of iron blood-red, and in the 
oxidizing flame colorless. When heated on charcoal with 
(not too much) carbonate of soda or cyanide of potassium 
in the reducing flame, they yield a gray heavy powder of 
metal, obtainable by elutriation. The process fails in the 
presence of too much alkali. Insoluble tungstates (e.g., the 
ordinary tungsten minerals) are disintegrable’ by fusion 
with alkaline carbonate; the fuse, when treated with 
water, yields a solution of alkaline tungstate. This solu- 
tion, when mixed with excess of hydrochloric acid, gives a 
white precipitate of hydrated trioxide, which on boiling 
becomes yellow by partial dehydration. The yellow 
unignited precipitate is soluble in aqueous ammonia. If 
tungstate of alkali solutions are mixed with hydrochloric 
acid and then treated with metallic zine, they become blue 
through the formation of a compound of WOs and WO: 
or rather the respective chloride; this reaction gains in 
definiteness through the presence of phosphoric acid. 

(W. D.) 


TUNGUSES, a wide-spread Asiatic people, forming 

a main branch of the Mongol division of the Mongol- 
Tatar family. They are the Tung-hu of the Chinese, 
probably a corrupt form of tonki or donki, that is, 
*“men”’ or ‘‘people.’”? The Russian form Tungus, 
wrongly supposed to mean ‘‘lake people,’’ appears to 
occur first in the Dutch writer Massa (1612) ; 


reached the Yenisei. The Tungus domain, coverin 
many hundred thousand square miles in central dime 
east Siberia and in the Amur basin, stretches from the 
Yenisei eastwards to the Pacific, where it occupies 
most of the seaboard between Corea and Kamchatka. 
It also reaches the Arctic Ocean at two points, in the 
Nisovaya tundra, west of the Khatanga river, and in 
a comparatively small enclosure in the Yana basin 
over against the Liakhoff (New Siberia) Archipelago. 
But the Tunguses proper are chiefly centred in the 
region watered by the three large eastern tributaries 
of the Yenisei, which from them take their names of 
the Upper, Middle or Stony, and Lower Tunguska. 


ut the | 
race has been known to the Russians ever since they | 


, province of Irkutsk about the upper coast of the Yenisei. 


TUNGUSES. 


Here the Tunguses are known to the Samoyedes by 
the name of Aiya or ‘‘ younger brothers,’’ implying a 
comparatively recent immigration (confirmed * other 
indications) from the Amur basin, which appears to 
be the original home both of the Tunguses and of the 
closely-allied Manchus. The Amur is still mainly a 
Tungus river almost from its source to its mouth: the 
Oroches (Orochus), Daurians, Birars, Golds, Manegrs, 
Sanagirs, Ngatkons, Nigidals, and some other aborigi- 
nal tribes scattered along the main stream and its 
affluents,—the Shilka, Sungari, and Usuri,—are all of 
Tungus stock and speech. On the Pacifie the chief 
subdivisions of the race are the Lamuts, or ‘‘sea 
: a onga in small isolated hunting communi- 
ties round the west coast of the Sea of Okhotsk, and 
further south the Yu-pi-ta-tze (‘‘fish-clad’’), the Tazi 
of the Russians, between the Amur delta and Corea. 
The whole race, exclusive of Manchus, numbers prob- 
ably about 80,000, of whom 15,000 are in the Amur 
basin, the rest in Siberia. 


The Tungus type is essentially Mongolic, being charac- 
terized by broad flat features, small nose, wide mouth, thin 
lips, small black and somewhat oblique eyes, black lank 
hair, dark olive or bronze complexion, low stature, aver- 
aging not more than five feet four inches; they are distin- 
guished from other Mongolic peoples by the square shape 
of the skull and the slim, wiry, well-proportioned figure. 
This description applies more especially to the Tunguska 
tribes, who may be regarded as typical Tunguses, and who, 
unlike most other Mongols, betray no tendeney to obesity. 
They are classed by the Russians, according to their various 
pursuits, as Reindeer, Horse, Cattle, Dog, Steppe, and Forest 
Tunguses. A few have become settled agriculturists; but 
the great bulk of the race are still essentially forest 
hunters, using the reindeer both as mounts and as pack 
animals. Nearly all lead nomad lives, in pursuit of fur- 
bearing animals, whose skins they supply to Russian and 
Yakut traders, in exchange for provisions, clothing, and 
other necessaries of life. The picturesque and even elegant 
national costume shows in its ornamentation and general 
style decided Japanese influence, due no doubt to long-con- 
tinued intercourse with that nation at some period preyi- 
ous to the spread of the race from the Amur valley to 
Siberia. Many of the Tungus tribes have been tized, 
and are, therefore, reckoned as “ Greek Christians”; but 
Russian orthodoxy has not penetrated far below the surface, 
and most of them are still at heart Shamanists and nature- 
worshippers, secretly keeping the teeth and claws of wild 
animals as idols or amulets, and observing Christian rites 
only under compulsion. But, whether Christians or pagans, 
all alike are distinguished above other Asiaties, perhaps 
above all other peoples, for their truly noble moral qualities, 
All observers describe them as “ cheerful under the most de- 
pressing circumstances, persevering, open-hearted, trustwor- 
thy, modest yet self-reliant, a fearless race of hunters, born 
amidst the gloom of their dense pine-forests, exposed from _ 
the cradle to every danger from wild beasts, cold, and 
hunger. Want and hardships of every kind they endure 
with surprising fortitude, and nothing can induce them to 
take service under the Russians or quit their solitary wood- 
lands ” (Keane’s Asia, p. 479). Their numbers are steadily 
decreasing, owing to the ravages of small-pox, scarlet fever, 
and especially famine, their most dreaded enemy. Their 
domain is also being continually encroached upon by the 
aggressive Yakuts from the north and east, and from the 
south by the Slavs, now settled in compact bodies in the 


It is remarkable that, while the Russians often show a ten- 
dency to become assimilated to the Yakuts, the most vigor- 
ous and expansive of all the Siberian peoples, the 
everywhere yield before the advance of their more ¢ 
neighbors or become absorbed in the surrounding Sk 
munities, In the Amur valley the same fate is ov 
the kindred tribes, who are disappearing before 
waves of Chinese migration from the south and Ri 
encroachments both from the east and west. In 
Oroches were already reduced to about 260, and th 

a little over 200. For the philological yelutions S 
Tunguses, see vol. xviii. p, 792. 
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HIS group of animals was formerly regarded as 
constituting along with the Polyzoa and the 
Brachiopoda the invertebrate class Molluscoidea. It 
is now known to be a degenerate branch of the Chor- 
data, and to be more nearly related to the Vertebrata 
than to any group of the Jnvertebrata. 


Hisrory.' 
More than two thousand years ago Aristotle gave a 


Simple 


‘Aschiians, the name of Tethyuwm. He described the 


appearance and some of the more important 
points in the anatomy of the animal. From that time 
onwards to little more than a century ago, although 
various forms of Ascidians had been briefly described 
by writers on marine zoology, comparatively little ad- 
vance was made upon the knowledge of Aristotle. 
Schlosser and Ellis, in a paper containing 


Philosophical Transactions of the Royal 
Society for 1756, first brought the Compound Ascidians 
into notice; but it was not until the commencement of 
the 19th century, as a result of the careful anatomical 


cu vierand investigations of Cuvier (1) upon the Simple 
Vvigny. ‘ ) 
Li pound, that the close relationship between 


these two groups of the Zunicata was conclusively 
demonstrated. ‘Op to 1816, the date of publication 
of Savigny’s great work (2), the few Compound 
Ascidians then known had been generally regarded as 
Alcyonaria or as Sponges; and, although many new 
Simple Ascidians had been described by O. F. Miiller 


(4) and others, their internal structure had not been | 
investigated. Lamarck (8) in 1816, chiefly | 


Lamarck. ag the result of the anatomical discoveries 


of Savigny and Cuvier, instituted the class 

Tunicata, which he placed between the Radiata and 

the Vermes in his system of classification. The Twni- 

cata included at that time, besides the Simple and the 

Compound Ascidians, the pelagic forms Pyrosoma, 

which had been first made known by Péron in 1804, 
and Salpa, described by Forskal in 1775. 


Chamisso series of changes which were afterwards 
and alterna- 
tion of gen- 
erations. 


as ‘‘ alternation of generations’’; anda few 
years later Kuhl and Van Hasselt’s inves- 
tigations upon the same animal resulted in the dis- 
covery of the alternation in the directions 
Circulation. jn which the wave of contraction passes 
along the heart and in which the blood cir- 
- enlates through the body. It has since been found 
that this observation holds good for all groups of the 
Tunicata. In 1826 H. Milne-Edwards and Audouin 
made a series of observations on living Compound 
Ascidians, and amongst other discoveries they found 
the free-swimming tailed larva, and traced its develop- 
ment into the young Ascidian. Milne- 
ican Edwards (5) also founded the group of 
**Social’’ Ascidians, now known as the 
Clavelinide, and gave a classification of the Compound 
Ascidians which was universally accepted for many 
years. From the year 1826 onwards a number of new 
and remarkable forms were discovered, as, for instance, 
some of the Boltenine (Macleay), ene (Brod- 
erip and Sowerby, and afterwards Eschricht), O7ko- 
Mertens }, ; i RRP AETS ( Lister ),. Pelonaia 
sir), 


a hondrostachys and Diplosoma 
Macdonald), Diazona (Forbes and Goodsir), 


: 


vianty the more important works can be mentioned here. 
more detailed account of the history of the group and a 
, see (17) in the list of works at the end of this 


short account of a Simple Ascidian under | 


a description of Botryllus, published in the | 


Ascidians and of Savigny (2) upon the Com- | 


Chamisso in 1820 made the important discovery that ) 
Salpa in its life-history passes through the | K. 


more fully described by Steenstrup in 1842 | 


and Rhodosoma (Ehrenberg, and afterwards Lacaze- 
Duthiers). 

In 1845 Carl Schmidt (6) first announced the pres- 
ence in the test of some Ascidians of 
‘*tunicine,’’ a substance very similar to cel- 

'Julose, and in the following year Lowig and 
Kolliker (7) confirmed the discovery and made some 
additional observations upon this substance and upon 
the structure of the test in general. Huxley 
(8), in an important series of papers pub- 
lished in the Transactions of the Royal and 
Linnean Societies of London from 1851 onwards, dis- 
cussed the structure, embryology, and affinities of the 
pelagic Tunicates Pyrosoma, Salpa, Doliolum, and ° 
Appendicularia. These important forms were also 
investigated about the same time by Gegenbaur, Vogt, 
H. Miiller, Krohn, and Leuckart. ‘he most impor- 
tant epoch in the history of the Tunicata 
is the date of the publication of Kowalev- 
sky’s celebrated memoir upon the deyelop- 
ment of a Simple Ascidian (9). The tailed larva had 
been previously discovered and investigated 
by several naturalists—notably H. Milne- 
Edwards (5), J. P. van Beneden (10), and 
| Krohn (11); but its minute structure had not been 
sufficiently examined, and the meaning of what was 
| known of it had not been understood. It was reserved 
| for Kowalevsky in 1866 to demonstrate the 


Carl 
Schmidt. 


Huxley. 


Kowa- 
levsky. 


Tailed 
larva. 


‘striking similarity in structure and in de- _ Relation- 
| “ae ship to Ver- 
| velopment between the larval Ascidian and Reisyateel 


|the vertebrate embryo. He showed that 
the relations between the nervous system, the noto- 
‘chord, and the alimentary canal are much the same in 
the two forms, and have been brought about by a very 
similar course of embryonic development. This dis- 
covery clearly indicated that the Tunicata are closely 
‘allied to Amphiovus and the Vertebrata, and that the 
tailed larva represents the primitive or ancestral form 
from which the adult Ascii has been evolved by 
| degeneration, and this led naturally to the view usually 
/accepted at the present day, that the group is a de- 
| generate side-branch from the lower end of the piv 
| Chordata, which includes the Tunicata (Urochorda), 
Amphioxus (Cephalochorda), and the Vertebrata. 
owalevsky’s great discovery has since been confirmed 
and extended to all other groups of the : 
Tunicata by Kupffer (12), Gian (13 and Mode igri 
15), and others. Important observations ‘ 
upon the process of gemmation and the formation of 
colonies in various forms of Compound As- 
cidians have been made by Krohn, Met- 
schnikoff, Kowalevsky, Ganin, Giard, Della 
Valle, and others, and have gradually led to the estab- 
lishment of the general principle, that all the more 
important layers of the bud are derived more or less 
directly from the corresponding regions in the body of 
the parent. 

In 1872 Fol (14) added largely to the knowledge of 
the Appendiculariide, and Giard (15) to 
that of the Compound Ascidians. The 
latter author described a number of new 
forms and remodelled the classification of the group. 
The most important additions which have been made 
to the Compound Ascidians since Giard’s work have 
been those deseribed by Von Drasche (16) from the 
Adriatic and those discovered by the ** Challenger” 
expedition (17). The structure and the systematic 
arrangement of the Simple Ascidians have been mainly 
discussed of recent years by Alder and Hancock (18), 
Heller (19), Lacaze-Duthiers (20), Trau- 


Gemma- 
tion. 


Fol, ete. 


stedt (21), and Herdman (17, 22). In Subneural 
1874 Ussoff (23) investigated the minute ®""Gcmat 
structure of the nervous system and of the _ tubercle. 


underlying gland, which was first discovered ; 
by Hancock, and showed that the gland has a duct which 
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communicates with the front of the branchial sae or 
pharynx byan aperture in the dorsal (or ‘‘ olfactory’’) 
tubercle. In an important paper published in 1880 
Julin (24) drew attention to the similarity in structure 
and relations between this gland and the hypophysis 
cerebri of the vertebrate brain, and insisted upon their 
homology. He suggests that they perform a renal 
function. The Zhaliacea have of late years been the 
subject of several very important memoirs. 
The researches of Todaro, Brooks (25), 
Salensky (26), and others have elucidated 
the embryology, the gemmation, and the life-history 
of the Salpidcee ; and Grobben, Barrois (27), and more 
especially Ulianin (28) have elaborately worked out 
the structure and the details of the complicated life- 
history of the Doliolide. Finally, in an important 

work published in 1886 on the morphology 


Thaliacea. 


yen Bene of the Tunicata, B. van Beneden and Julin 
Tultn’ (30) have, mainly as the result of a close | 


comparison of the embryology of Ascidians | 


with that of Amphioxus and other Chordata, added 
considerably to our knowledge of the position and 


~ affinities of the Zunicata, and of the exact relations | 


of their organs to the corresponding parts of the body 
in the Vertebrata. 


ANATOMY. 


As a type of the Tunicata, Ascidia mentula, one of 
the larger species of the Simple Ascidians, 
may be taken. This species is found in 
most of the European seas, generally in 
shallow water on a muddy bottom. It has an irregu- 
larly ovate form, and is of a dull gray color. 
It is attached to some foreign object by one 
end (Fig. 1). The opposite end of the 
body is usually narrow, and it has a terminal opening 


Ascidia 
mentula. 


External 
characters. 


Fic. 1.—Ascidia mentula from the right side. at, atrial aperture; 
br, branchial aperture ; < toot (Original.) " 


surrounded by eight rounded lobes. This is the mouth 
or branchial aperture, and it always indicates the ante- 
rior end' of the animal. About half-way back from 


1 Some writers use a different nomenclature of regions ; see (17). 
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| the anterior end, and on a rounded projection, is the 
| atrial or cloacal aperture—an opening surrounded by 
six lobes—which is always placed upon the dorsal re- 
gion. When the Ascidian is living and undisturbed, 
_water is being constantly drawn in through the bran- 
chial aperture and passed out through the atrial. If 
colored particles be placed in the water near the aper- 
tures, they are seen to be sucked into the body through 
the branchial aperture, and after a short time some of 
|them are ejected with considerable force through the 
atrial aperture. The current of water passing in is for 
respiratory purposes, and it also conveys food into the 
animal. ‘The atrial current is mainly the water which 
has been used in respiration, but it also contains all 
excretions from the body, and at times the ova and 
spermatozoa or the embryos. 

The outer gray part of the body, which is attached 
at or near its posterior end and penetrated 
by the two apertures, is the ‘‘test.’’ This 
is a firm gelatinous cuticular secretion from 
the outer surface of the ectoderm, which is a layer of 
flat cells lining its inner surface. Although at first 
is Vai as a cuticle, the test soon becomes organized 

y the migration into it of cells derived from the ecto- 
derm (see Fig. 2). These test cells may remain as 
rounded or fusiform or stellate cells imiodded in the 
ees matrix, to which they are constantly adding 

y secretions on their surfaces; or they may develo 
vacuoles in their protoplasm, which become larger cat 


The test. 


Fic, 2.—Diagrammatie section of part of mantle and test of an 
Ascidian, showing the formation of a vessel and the structure of 
the test. m, mantle; e, ectoderm ; fe, test cell; tm, matrix; ble, 
bladder cell ; s, s’, blood sinus in mantle being drawn out into 
test; mc, mantle ‘cells ; y, septum of vessel. (From Herdman, 
Challenger Report.) 


fuse to form a huge ovate clear cavity (a “‘ bladder 
cell’’), surrounded by a delicate film of protoplasm 
and having the nucleus still visible at one point; or 
they may form pigment granules in the protoplasm ; 
or, lastly, they may deposit carbonate of lime, so that 
one or several of them together produce a caleareous 
sory in the test. Only the unmodified test cells and 
the bladder cells are found in Ascidia mentula. Cal- 


careous spicules are found chiefly in the i 
amongst Compound Ascidians; but pigmented cells 
may occur in the test of almost all groups of Tunicata. 
The matrix in which these structures are imbedded is 
usually clear and apparently homogeneous; but in 
some cases it becomes finely fibrillated, in 
the family Cynthiide. It is this matrix which con- 
tains tunicine. At one point on the left side near the 
posterior end a tube enters the test, and then splits up 
into a number of branches, which extend in all direc 
tions and finally terminate in rounded enlargements ¢ 
bulbs, situated chiefly in the outer layer o 

These tubes are known as the vessels” 
and they contain blood. Each vessel is bo: 
layer of ectoderm cells lined by connective 
3, B), and is divided into two tubes by 
connective tissue. The septum does n 
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the terminal bulb, and consequently the two tubes 
communicate at their ends (Fig. 3, A). The vessels 
are formed by an outgrowth of a blood sinus (derived 
originally from the blastoccele of the embryo) from the 
body wall (mantle) into the test, the wall of the sinus 
being formed by connective tissue and pushing out a 
covering of ectoderm in front of it (Fig. 2, s’). The 
test is turned inwards at the branchial and atrial aper- 
tures to line two funnel-like tubes,—the branchial 


Fic. 3.—A, a vessel from the test. B, diagrammatic transverse 
section of a vessel. ec, ectoderm; ct, connective tissue; s, s’, the 
two tubes; y, septum ; ¢k, terminal bulb. (Original.) 


siphon leading to the branchial sac and the atrial 
siphon leading to the atrial or peribranchial cavity. 
The body wall, inside the test and the ectoderm, is 
Mantle. mesoderm) of connective tissue, inclosing 
muscle fibres, blood sinuses, and nerves. 
This layer (the mantle) has very much the shape of the 
test outside it, but at the two apertures it is drawn out 
to form the branchial and atrial siphons (Fig. 4). In 


Fie. 4.—Diagrammatic dissection of A. mentuwa to show the 

eee A a, atrial aperture; br, branchial aperture ; a, anus; brs, 

branchial sac; di, dorsal lamina; dt, dorsal tubercle; end, endo- 

style: h, heart; i, intestine; m, mantle; ng, nerve ganglion; @, 

; @a, esophageal aperture ; ov, ovary; pbr, peribran- 

cavity ; r, rectum; st, stomach ; ¢, test ; tn, tentacles ; vd, vas 
deferens; ngl, subneural gland. (Original.) 


the walls of these siphons the muscle fibres form 
powerful circular bands, the sphincter muscles. 
hout the rest of the mantle the bands of muscle 
orm a rude irregular network. They are numer- 
on the right side of the body, and almost totally 
on the left. The muscles are all formed of very 


formed of a layer (the somatic layer of 


ig fusiform non-striped fibres. The connective tissue . 
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of the mantle is chiefly a clear gelatinous matrix, con- 
taining cells of various shapes; it is frequently pig- 
mented and is penetrated by numerous lacun, in 
which the blood flows. Inside the mantle, in all parts 
of the body, except along the ventral edge, there is a 
cavity,—the atrial or peribranchial cavity,—which 
opens to the exterior by the atrial aperture. This 
cavity is lined by a layer of cells derived originally from 
the ectoderm! and directly continuous with that layer 
through the atrial aperture (Fig. 5) ; consequently the 


mantle is covered both externally and internally by 


ectodermal cells. 
The branchial aperture (mouth) leads into the 
branchial siphon (buccal cavity or stomo- 


3 ; Branchial 
deeum), and this opens into the anterior sac and 
end of a very large cavity (the branchial , neighbor- 


a ° ing organs. 
sac) which extends nearly to the posterior “= °"™ 


end of the body (see Figs. 4 and 5). This branchial 
sac is an enlarged and modified pharynx, and is, there- 
fore, properly a part of the alimentary canal. The 
cesophagus opens from it far back on the dorsal edge 
(see below, p. 651). The wall of the branchial sac is 
pierced by a large number of vertical slits,—the stig- 


mata,—placed in numerous transverse rows. ‘These 
mbr pa 

ff 

Za 

2. 

Ah —-end 
a os yp 
aif 


Fic. 5.—Diagrammatic longitudinal (A) and transverse (B) sec- 
F oags through Ascidia to show the position of the ectoderm and 
the relations of the branchial and peribranchial cavities. The 
lettering is the same as for Fig. 4. represents a section taken 
along the dotted-line A-Bin A. (Original.) 


slits place the branchial sac in communication with the 
eribranchial or atrial cavity, which lies outside it 
Fig. 5, B). Between the stigmata the wall of the 
branchial sac is traversed by bloodvessels, which are 
arranged in three regular series (Fig. 6),—(1) the 
transverse vessels, which run horizontally round the 
wall and open at their dorsal and ventral ends into 
large longitudinal vessels, the dorsal and ventral si- 
nuses ; (2) the fine longitudinal vessels, which run ver- 
tically between adjacent transverse vessels and open 
into them, and which bound the stigmata; and (3) the 
internal longitudinal bars, which run vertically in a 
plane internal to that of the transverse and fine lon- 
gitudinal vessels. These bars communicate with the 
transverse vessels by short side branches where they 
cross, and at these points are prolonged into the lumen 
of the sac in the form of hollow papilla. The edges 
of the stigmata are richly set with cilia, which drive 
the water from the branchial sac into the peribranchial 
cavity, and so cause the currents that flow in through 
the branchial aperture and out through the atrial. 
Along its ventral edge the wall of the branchial sac 
is continuous externally with the mantle (Fig. 5, 3), 


1 According to E. van Beneden and Julin’s recent investiga- 
tions (30) only the outer wall of the atrium is lined with epi- 
last, the innér wall being derived from the hypoblast of the 
primitive branchial sac. 
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while internally it is thickened to form two parallel longi- 
tudinal folds bounding a groove, the “ en- 
dostyle,’’ hypobranchial groove, or ventral 
The endoderm cells which 


Endostyle. 
furrow (Figs. 4, 5, end). 


ty 


Ze 


a Mf otal 


Fic 6.—A. Part of branchial sac of Ascidia from inside. — 
Transverse section of same. fr, transverse vessel : ed, connecting 
duct ; hm, horizontal membrane ; @, internal longitudinal bar ; 


B. 


apille ; sg, stigmata. A and B 


lv, fine longitudinal vessels; p. p’, 
From Herdman, Challenger 


are drawn to different scales. 
Report.) 


line the endostyle are greatly enlarged at the bottom 
and on parts of the sides of the furrow so as to form 
projecting pads, which bear very long cilia. It is gen- 
erally supposed that this organ is a gland for the pro- 
duction of the mucous secretion hich is spread round 
the edges of the branchial sac and catches the food 
particles in the passing current of water; but it has 
recently been pointed out that there are comparatively 
few gland cells in the epithelium of the endostyle, and 
that it is more probable that this furrow is merely a 
ciliated path along which the mucous secretion (pro- 
duced possibly by the subneural gland) is conveyed 
posteriorly along the ventral edge of the 
eaten » branchial sac.. At its anterior end the 
edges of the endostyle become continuous 
with the right and left halves of the posterior of two 
circular ciliated ridges,—the peripharyngeal bands,— 
which run parallel to one another round the front of 
the branchial sac. The dorsal ends of the posterior 
peripharyngeal band bend posteriorly (en- 
closing the epibranchial groove), and then 
join to form the anterior end of a fold which 
runs along the dorsal edge of the branchial sac as far 
as the cesophageal aperture. This fold is the dorsal 
lamina (Figs. 4, 5, dl). It probably serves to direct 
the stream of food particles entangled in a string of 
mucus from the anterior part of the dorsal lamina to 
the cesophagus. In many Ascidians this 
organ, instead of being a continuous mem- 
_ _ branous fold asin A, mentula, is represented 
by a series of elongated triangular processes—the dorsal 
languets,—one attached in the dorsal median line op- 
_— to each transverse vessel of the branchial sac. 
e anterior peripharyngeal band is a complete cireular 
ridge, having no connection with either the endostyle 
or the dorsal lamina. In front of it lies the prebranchial 
zone, which separates the branchial sac t 
the branchial siphon in front. The 
is bounded anteriorly by a muscular 


Dorsal 
lamina. 


Dorsal 
languets. 


pe 
and—the poste- 


rior edge of the sphincter muscle,—which bears a circle organ for testing the quality of the et 


of long delicate processes, the tentacles 
Bie (Figs. rd 7, 8, tn). These project inwards 
at right angles so as to form a network across the en- 
trance to the branchial sac. Each tentacle consists of 


dt 


hind from | , F!6-.8.—Dorsal tubercle and neighboring organs of 
branchial zone a a as i ad egr, epibranchial stoove ; 2, prebra 
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connective tissue covered with epithelium (endoderm), 
and contains two or more cavities which are continuous 
with blood sinuses in the mantle. In the 

dorsal median line near the anterior end of contin 
‘the body, and imbedded in the mantle on ] 
the ventral surface of the 
nerve ganglion, there lies a 
small glandular mass—the 
subneural gland—which, as 
Julin has shown (24), there is 
reason to regard as the homo- 
logue of the hypophysis cerebri 
of the vertebrate brain. Ju- 
lin and E. van Beneden have 
suggested that the function 
of this organ may possibly be 
renal.'! The subneural gland, 
which was first noticed by 
Hancock, communicates ante- 
riorly, as Ussoff (23) pointed 
out, by means of a narrow 
duct with the front of the 
branchial sac (Phapres, The 
opening of the duet is enlarged 
to form a funnel-shaped cavity 
which may be folded upon 
itself, convoluted, or even 
broken up into a number of 
smaller openings, so as to form 
a complicated pro- 


hs jection, called the oral 
{" dorsal tubercle, sit- / 
mm | Oe uated in the dorsal ne of 
Fia. 7.—Diagrammatic sec- the prebranchial zone (Fig. 7). 


tion through anterior dorsal The dorsal tubercle in A. men- 


part of A. mentula, showing ,, ‘ 2 . 
the relations of the nerve tula is somewhat horse shoe 


ganglion, subneural gland, Shaped (Fig. 8); it varies in 
ete. Lettering as for Fig.4;7 form in most Ascidians ac- 
oe i; Ph, pew. cording to the genus and spe- 


pharyngeal band; agi, sub- “4 ) . 

— eo fat, its duct; cles, and in some cases in the 
’, test linin rane Sl-; ivi } i) 
phon. (Original) individual also. Possibly, be 


sides being the opening of the 
duct from the. subneural gland, it may be a sense- 


is 
branchial sac 
The single 


Ti te @ 


‘elongated ganglion in dl 
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line of the mantle between the branchial and atrial 
siphons is the only nerve-centre in A. men- 
tula and most other Tunicata. It is the de- 
generate remains of the anterior part of 
the cerebro-spinal nervous system of the tailed larval 
Ascidian (see below, p. 653). The posterior or spinal 
part has entirely disappeared in most Tunicata. It 
persists, however, in the Appendiculartiide, and traces 
of it are found in some Ascidians (e.g., Clavelina ; 
see Julin). The ganglion gives off distributory nerves 
at both ends, which run through the mantle to the 
neighborhood of the apertures, where they 
divide and subdivide. The only sense- 
organs are the pigment spots between the 
branchial and atrial lobes, the tentacles at the base of 
the branchial siphon, and possibly the dorsal tubercle 
and the languets or dorsal lamina. These are all ina 
lowly developed condition. The larval Ascidians on 
the other hand have well-developed intra-cerebral 
optic and auditory sense-organs ; and in some of the 

lagic Tunicata otocysts and pigment spots are found 
in connection with the ganglion. 

The mouth and the pharynx (branchial sac) have 
already been described. The remainder of 
the alimentary canal isa bent tube which in 
A. mentula and most other Ascidians lies 
imbedded in the mantle on the left side of the body, 
and projects into the peribranchial cavity. The 
cesophagus leaves the branchial sac in the dorsal middle 
line near the posterior end of the dorsal lamina (see 
Fig. 4, ea). It is a short curved tube which leads 
ventrally to the large fusiform thick-walled stomach. 
The intestine emerges from the ventral end of the 
stomach, and soon turns anteriorly, then dorsally, and 
then posteriorly so as to form a curve—the intestinal 
loop—open posteriorly. The intestine now curves 
anteriorly again, and from this point runs nearly 
straight forward as the rectum, thus completing a 
second curve—the rectal loop—open anteriorly (see 
Fig. 4). The wall of the intestine is thickened inter- 
aay, to form the typhlosole, a pad which runs along 
its entire length. The anus opens into the dorsal part 
of the peribranchial cavity near to the atrial aperture. 
The walls of the stomach are glandular; and a system 
of delicate tubules with dilated ends, which ramifies 
over the outer wall of the intestine and communicates 
with the cavity of the stomach by means of a duct, is 
probably a digestive gland. 

A mass of large clear vesicles which occupies the 
Satrtery rectal loop, and may extend over the adja- 
organs. cent walls of the intestine, is a renal organ 
without a duet. Each vesicle is the modi- 
fied remains of a part of the primitive coelom or body- 
cavity, and is formed of cells which eliminate nitro- 
genous waste matters from the blood circulating in the 
neighboring blood-lacune and deposit them in the 
cavity of the vesicle, where they form a concentrically 
laminated concretion of a yellowish or brown color. 
These concretions contain uric acid, and in a large 
Ascidian are very numerous. The nitrogenous waste 
products are thus deposited and stored up in the renal 
vesicles in place of being excreted from the body. In 
other Ascidians the renal organ may differ from the 
above in its position and structure ; but in no case has 
it an excretory duct, unless the subneural gland is to 
be regarded as a renal organ. 

The heart is an elongated 

the ventral and posterior edge of 


Nervous 
system. 


Sense 
organs, 


Alimentary 
canal. 


fusiform tube placed on 
the 


, aval stomach, in a space (the pericardium) 
fystem and Which is part of the original coelom or 
ceelom. body-cavity, the rest of which exists merely 


in the form of lacunz and of the cavities 
of the reproductive organs and renal vesicles in the 
adult Ascidian. The wall of the heart is formed of a 
A of epithelio-muscular cells, the inner ends of 
_ which are cross-striated ; and waves of contraction pass 

it from end to end, first for a certain number of 
in one direction and then in the other, so as to 
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reverse the course of circulation periodically. At each 
end the heart is continued into a vessel (see Fig. 9), a 
large sinus or lacuna lined with a delicate endothelial 
layer. The sinus leaving the ventral end of the 
heart is called the branchio-cardiac vessel,’ and the 
heart itself is merely the differentiated posterior part 
of this sinus and is therefore a ventral vessel. ‘The 
branchio-cardiae vessel, after giving off a branch 
which, along with a corresponding branch from the 
cardio-visceral vessel, goes to the test, runs along the 
ventral edge of the branchial sac externally to the en- 
dostyle, and communicates laterally with the ventral 
ends of all the transverse vessels of the branchial sac. 
The sinus leaving the dorsal end of the heart is called 
the cardio-visceral vessel, and this, after giving off to 
the test the branch above mentioned, breaks up into 
a number of sinuses, which ramify over the alimentary 
canal and the other viscera. These visceral lacunze 
finally communicate with a third great sinus, the 
viscero-branchial vessel, which runs forward along the 
dorsal edge of’ the branchial sac externally to the dorsal 
lamina and joins the dorsal ends of all the transverse 
vessels of the branchial sac. Besides these three chief 
systems there are numerous lacunze in all parts of the 
body, by means of which anastomoses are established 
between the different currents of blood. All these blood 
spaces and lacunze are to be regarded as derived from 
the blastoceele of the embryo, and not, as has been 
usually supposed, from the celom (380). 
When the heart contracts ventro-dorsally, 
the course of the circulation is as follows: 
the blood which is flowing through the vessels of the 
branchial sac is collected in an oxygenated condition 
in the branchio-cardiac vessel, and, after receiving a 


_Course of 
circulation. 
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Fic. 9.—Diagram of circulation in Ascidia. Lettering as before ; 
be, branchio-cardiae or ventral vessel; cv, cardio-visceral vessels ; 
vb, viscero-branchial or dorsal vessel ; vt, vessels to test. (Original.) 


stream of blood from the test, enters the heart. It is 
then propelled from the dorsal end of the heart into 
the cardio-visceral vessels, and so reaches the test and 
digestive and other organs ; then, after circulating in 
the visceral lacunge, it passes into the viscero-branchial 
vessel in an impure condition, and is distributed to the 
branchial vessels to be purified again. When the heart 
on the other hand contracts dorso-ventrally, this course 
of circulation is reversed. As the test receives a branch 
from each end of the heart, it follows that it has afferent 
and efferent vessels whichever way the blood is flowing. 
In some Ascidians the vessels in the test become very 
numerous and their end branches terminate in swollen 
bulbs close under the outer surface of the test. In this 
way an accessory respiratory organ* is probably formed 
in the superficial layer of the test. The blood cor- 
uscles are chiefly colorless and amceboid; but in most 
if not all Ascidians there are also some pigmented cor- 
puscles in the blood. These are generally of an orange 
or reddish brown tint, but may be opaque white, dark 
indigo-blue, or of intermediate colors. Precisely simi- 
larly pigmented cells are found throughout the connec- 

tive tissue of the mantle and other parts of the body. 
A, mentula is hermaphrodite, and the reproductive 
organs lie, with the alimentary canal, on 
the left side of the body. The ovary is a 
ramified gland which occupies the greater : 
part of the intestinal loop tae Fig. 4). It contains a 
1 On account of the periodic reversal of the circulation none 


of the vessels can be called arteries or veins. 
2 See Herdman, Nature, vol, xxxi. p. 247. 


Reprodue- 
tive organs. 


652 


cavity which, along with the cavities of the testis, is 
derived from a part of the original coelom, and the ova 
are formed from its walls and fall when mature into 
the cavity. ‘The oviduct is continuous with the cavity 
of the ovary and leads forwards alongside the rectum, 
finally opening near the anus into the peribranchial 
cavity. The testis is composed of a great number of 
delicate branched tubules, which ramity over the ovary 
and the adjacent parts of the intestinal wall. Those 
tubules terminate in ovate swellings. Near the com- 
mencement of the rectum the larger tubules unite to 
form the vas deferens, a tube of considerable size, 
which runs forwards alongside the rectum, and, like 
the oviduct, terminates by opening into the peri- 
branchial cavity close to the anus. The lumen of the 
tubules of the testis, like the cavity of the ovary, is a 
part of the original coelom, and the spermatozoa are 
formed from the cells lining the wall. In some Asci- 
dians reproductive organs are present on both sides of 
the body, and in others (Polycarpa) there are many 
complete sets of both male and female systems, at- 
tached to the inner surface of the mantle on both sides 
of the body and projecting into the peribranchial cavity.’ 


EMBRYOLOGY? AND LIFE HIsTory. 


In most Ascidians the eggs are fertilized in the peri- 
branchial cavity, and undergo most of their develop- 


Fie. Maron in the embryolo; 


leysky). Ato 
the dorsal surface uppermost and the anterior end at the right. 


blastula stage, during segmentation. B. Early gastrula stage. ©. S 
gentle, showing commencement of notochord. D. Later stage, showin 
‘0 E. Embryo showing body an 
tail and completely formed neural canal. F. Larva just hatched; end of 


rmation of notochord and of neural canal. 


a cut off. G, Transverse section of tail of larva. 
Lp, 
ditory organ o 
canal ; oc, ocular o 

muscle cells of tail; 
vesicle at anterior end of neural canal. 


ment before Jeaving the pereerts in some cases, however, 
’ the eggs are laid, and fertilization takes place 

ache atte in the surrounding water. The segmenta- 

tion is complete and regular (Fig. 10, A) and results in the 
1 For structure of other forms, see p 653 sq. 


below. 
* For reproduction by gemmation, see under “ Classification,” 
p. 653 sq. below. 


i of a Simple Ascidian (after Kowa- 
- Longitudinal vertical sections of embryos, all placed with 


eaneiny, papille of larva; at, epiblastie (atrial) involution; au, au- 
larva; ar, archenteron : be, blastoccele ; bp, blastopore ; ch, 
notochord ; ep, epiblast ; hy, hypoblast; ne, neural canal; nec, neurenterie 
n of larva; g, gelatinous investment of embryo; m 
mes, mesenteron ; me, mesoderm cells; nv, cerebra 
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formation of a spherical blastula, which then undergoes in- 
vagination (Fig. 10, B). The embryo elongates, and the 
blastopore or invagination opening comes to be placed on 
the dorsal edge near the posterior end (Fig. 10, C). The 
hypoblast cells lining the archenteron are columnar in form, 
while the epiblast cells are more cubical (Fig. 10, B, C, D). 
The dorsal surface of the embryo now becomes flattened and 
then depressed to form a longitudinal groove, extending 
forwards from the blastopore to near the front of the body. 
This “medullary groove” now becomes converted into a 
closed canal by its side walls growing up, arching over, and 
coalescing in the median dorsal line (Fig. 10, D), This union 
of the lamine dorsales to form the neural canal commences 
at the posterior and behind the blastopore and gradually 
extends forwards. Consequently the blastopore comes to 
open into the posterior end of the neural canal (Fig. 10, D), 
while the anterior end of that cavity remains open to the 
exterior. In this way the archenteron communicates in- 
directly with the exterior. The short canal leading from 
the neural canal to the archenteron is known as the neu- 
renteric canal (Fig.10, D, nec). Previous to this stage some 
of the hypoblast cells at the front edge of the blastopore and 
forming part of the dorsal wall of the archenteron (Fig. 10, 
C, ch) have become separated off, and then arranged to form 
an elongated band, two cells wide, underlying the posterior 
half of the neural canal (Fig, 10, D, E, ch). This is the 
origin of the notochord. Outgrowths from the sides of the 
archenteron give rise to laterally placed masses of cells, 
which are the origin of the mesoblast. These masses show 
no trace of metameric segmentation. The cavities (repro- 
ductive and renal vesicles) which are formed later in the 
mesoblast represent the celom, Consequently 
the body-cavity of the Tunicata is a modified form 
of enterocele. The anterior part of the embryo, 
in front of the notochord, now becomes enlarged 
to form the trunk, while the posterior part elon- 
gates to form the tail (Fig. 10, E). In the trunk 
the anterior part of the archenteron dilates to 
form the mesenteron, the greater part of which 
becomes the branchial sac; at the same time the 
anterior part of the neural canal enlarges to form 
the cerebral vesicle, and the opening to the exte- 
rior at the front end of the canal now closes. In 
the tail part of the embryo the neural canal 
remains as a narrow tube, while the remains of 
the wall of the archenteron—the dorsal part of 
which becomes the notochord—are converted into 
lateral muscle bands (Fig. 10,G) and a yentral 
cord of cells, which eventually breaks up to form 
blood corpuscles. As the tail grows longer, it be- 
comes bent round the trunk of the embryo inside 
the egg-membrane. About this period the epi- 
blast cells begin to form the test as a cuticular 
deposit upon their outer surface. The test is at 
first devoid of cells and forms a delicate gelatin- 
ous investment, but it shortly afterwards be- 
comes‘ cellular by the migration into it of test 
cells formed by proliferation fromthe epiblast.3 
The embryo is hatched about two or three 
days after fertilization, in the form 
of a tadpole-like larva, which swims Larval 
actively through the sea by vibrating stage. 
its long tail. The anterior end of 
the body is provided with three adhering papille 
(Fig. 10, F, adp) in the form of epiblastie k- 
enings. In the free-swimming tailed larva the 
nervous system, formed from the walls of the 
neural canal, becomes considerably differentiated. 
The anterior part of the cerebral vesicle remains 
thin-walled (Fig. 10, F), and two unimpaired 
sense organs develop from its wall and project 
into the cavity. These are a dorsally and poste- 
riorly placed optic organ, provided with ret 
pigment layer, lens, and cornea, and a ve 
placed auditory organ, consisting of a large 
cal partially pigmented otolith, attach 
delicate hair-like processes to the summii 
hollow erista acoustica (Fig. 10, F, au). The 
terior part of the cerebral vesicle th to form 
a solid ganglionic mass traversed bi plersty 


A. Early 
e after 


tral canal. The wall of the neural 
the cerebral vesicle becomes differentiated it 
an anterior thicker region, placed in the 
rior part of the trunk and having a superficial | 
nerve fibres, and a posterior narrower part whic! 
the tail, lying on the dorsal surface of the 
gives off several pairs of neryes to the mus 


poste- 


3 Some of the first test cells are also prol 
epithelium of the egg follicle. 7 
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Just in front of the anterior end of the nervous system a 
dorsal involution of the epiblast breaks through into the 
upturned anterior end of the mesenteron and thus forms 
the mouth opening. Along the ventral edge of the mesen- 
teron, which becomes the branchial sac, the endostyle is 
formed as a narrow groove with thickened side walls. It 
probably corresponds to the median portion of the thyroid 
body of Vertebrata. A curved outgrowth from the posterior 
end of the mesenteron forms the alimentary canal (cesoph- 
agus, stomach, and intestine), which at first ends blindly. 
An anus is formed later by the intestine opening into 
the left of two lateral epiblastic involutions (the atria), 
which rapidly become larger and fuse dorsally to form the 
peribranchial cavity. Outgrowths from the wall of the 
branchial sac meet these epiblastic involutions and fuse 
with them to give rise to the first-formed pair of stigmata, 
which thus come to open into the peribranchial cavity ; and 
these alone correspond to the gill clefts of Amphioxus and 
the Vertebrata. 

After ashort free-swimming existence the fully developed 
tailed larva fixes itself by its anterior adhering 


cr: papille to some foreign object, and then under- 
ee tee, goes aremarkable series of retrogressive changes, 


which convert it into theadult Ascidian. The 
tail atrophies, until nothing is left but some fatty cells in 
the posterior part of the trunk. The adhering papille 
disappear and are replaced functionally by a growth of the 
test over neighboring objects. The nervoussystem with its 
sense organs atrophies until itis reduced to the single small 
ganglion, placed on the dorsal edge of the pharynx, and a 
slight nerye cord running for some distance posteriorly 
(Van Beneden and Julin). Slight changes in the shape of 
the body and a further growth and differentiation of the 
branchial sac, peribranchial cavity, and other organs now 
a gradually the structure found in the adult Asci- 

ian. 

The most important points in connection with this pro- 
cess of development and metamorphosis are the following: 
(1) In the Ascidian embryo all the more important organs 
(e.g., notochord, neural canal, archenteron) are formed in 
essentially the same manner as they are in Amphioxus and 
other Chordata, (2) The’free-swimming tailed larva pos- 
sesses the essential characters of the Chordata, inasmuch as 
it has a longitudinal skeletal axis (the notochord) separat- 
ing a dorsally placed nervous system (the neural 
canal) from a ventral alimentary canal (the archen- 
teron); and therefore during this period of its life- 
history the animal belongs to the Chordata, (3) The 
Chordata larva is more highly organized than the 
adult Ascidian, and therefore the changes by which 
the latter is produced from the former may be re- 
garded as a process of degeneration (81). The im- 
portant conclusion drawn from all this is that the 
Tunicata are the degenerate descendants of a group 
of the primitive Chordata (see below P, 658). 


CLASSIFICATION AND CHARACTERS OF GROUPS. 


Order —LARVACEA. 


Free-swimming pelagie forms provided with a large 
locomotory appendage (the tail), in which 

Characters there is a skeletal axis (the urochord). 
of Larvacea. A relatively large test (the “ Haus”) is 
formed with great rapidity as a secretion 

from the ectoderm; it is merely a temporary struc- 
ture, which is cast off and replaced by another. The 
branchial sac is simply an enlarged pharynx with two 
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tached to the body and is frequently thrown off soon after 
its formation, The tail in the Appendicuariide is attached 


Fig. 11.—Qikopleura cophocerca in “Haus” (after Fol), seen 
from right side, magnified six times. The arrows indicate the 
course of the water; «, lateral reticulated parts of “Haus.” 


‘to the ventral surface of the body (Fig. 12) and usually 
points more or less anteriorly. It shows distinct traces of 
/metameric segmentation, having its muscle bands broken 
/up into myotomes, while the nerve cord presents a series 


ov 


ventral ciliated openings (stigmata) leading to the 
exterior. There is no separate peribranchial cavity. 
The nervous system consists of a large dorsally placed 
ganglion and along nerve cord, which stretches back- 
wards over the alimentary canal to reach the tail, 


Fic. 12.—Semi-diagrammatie view of Appendicularia from the right. 
a, anus; at, one of the atrial apertures; app, tail; br, branchial aper- 
ture ; brs, branchial sac; dt, dorsal tubercle ; end, endostyle; h, heart; 
i, intestine; m, muscle band of tail; n, nerve cord in body; n’, nerve 
cord in the tail; @, cesophagus ; of, otocyst; ov, ovary ; pp, peripharyn- 
geal band; ng, cerebral ganglion; ng’, caudal ganglion ; ng”, enlarge- 


along which it runs on the left side of the urochord. 
The anus opens ventrally on the surface of the body 
in front of the stigmata. No reproduction by gem- 
mation or metamorphosis is known in the life-history. 
This is one of the most interesting groups of the Tunicata, 
as itshows more completely than any of the rest the char- 
1 acters of the original ancestral forms. It has undergone 
little or no degeneration, and consequently corresponds 
more nearly to the tailed-larval condition than to the adult 
forms of the other groups. The order includes a single 


family, the APPENDICULARTID&, all the members of which 
are minute and free-swimming, They occur on the sur- 
- face of the sea in most parts of the world. 
ecture They possess the power to form with great 
rapidity an enormously large investing gelati- 

: nous layer (Fig. 11), which corresponds to the 

f other groups. This was first described by Von Mer- 

sand by fine named “Haus.” It is only loosely at- 


ment of nerve cord in tail; so, sense organ (tactile) on lower lip; sg, 
ciliated aperture in pagans st, stomach ; tes, testis; w, urochord; w’, 
its cut end. (Original.) 


of enlargements from which distributary nerves are given 
off (Fig. 12, ng’’). Near the base of the tail there is a dis- 
tinet elongated ganglion (Fig. 12, ng’). Theanterior (cere- 
bral) ganglion has connected with it an otocyst, a pigment 
spot, and a tubular process opening into the branchial sac 
and representing the dorsal tubercle and associated parts of 
an ordinary Ascidian. The branchial aperture or mouth 
leads into the branchial sac or pharynx. There are no 
tentacles. The endostyle is short. There is no dorsal 
lamina, and the peripharyngeal bands run dorsally and 
posteriorly. The wall of the branchial sac has only two 
ciliated apertures. They are homologous with the pri- 
mary stigmata of the typical Ascidians and the gill clefts 
of Vertebrates. They are placed far back on the ventral 
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surface, one on each side of the middle line, and lead into 
short funnel-shaped tubes which open on the surface of the 
body behind the anus (Fig. 12,at). These tubes correspond 
to the right and left atrial involutions which, in an ordinary 
Ascidian, fuse to form the peribranchial cavity. The heart, 
according to Lankester, is formed of two cells, which are 


placed at the opposite ends and connected by delicate con- | 


tractile protoplasmic fibrils. The large ovary and testis are 
placed at the posterior end of the body. 
the structural details can be made out from Fig. 12. 

The family Appendiculariide comprises the genera,— 
Oikopleura (Mertens), and Appendicularia (Cham.), in both 


G.), in which the body is long and composed of anterior 
and posterior regions, the tail relatively short, the endo- 
style recurved, and an ectodermal hood is formed over the 
front of the body; and Kowalevskia (Fol), a remarkable 
form described by Fol (14), in which the heart, endostyle, 
and jntestine are said to be absent, while the branchial sac 
is provided with four rows of ciliated tooth-like pro- 
cesses. 
Order I1.—THALIACEA. 

Free-swimming pelagic forms which may be either sim- 
ple or compound, and the adult of which is 
never provided with a tail or anotochord. The 
test is permanent and may be either well devel- 
oped or very slight. The musculature of the mantle is in 
the form of more or less complete circular bands, by the 
contraction of which locomotion is effected. The branchial 
sac has either two large or many small apertures, leading 
to a single peribranchial cavity, into which the anus opens. 
Alternation of generations occurs in the life-history, and 
may be complicated by polymorphism. The 7J'haliacea com- 
prises two groups, Cyclomyaria and Hemimyaria. 


Thaliacea, 


Sub-order 1.—Cyclomyaria. 
Free-swimming pelagic forms which exhibit alternation 
of generations in their life-history but never 


Saree form permanent colonies. The body is cask- 
eatie shaped, with the branchial and atrial apertures 


at the opposite ends. The test is more or less 
well-developed.. The mantle has its musculature in the 
form of circular bands surrounding the body. The bran- 


chial sac is fairly large, occupying the anterior half or more | 


of the body. Stigmata are usually present in its posterior 
part only. The peribranchial cavity is mainly posterior to 
the branchial sac. The alimentary canal is placed ven- 
trally close to the posterior end of the branchial sac. Her- 
maphrodite reproductive organs are placed ventrally near 
the intestine. é 

This group forms one family, the DoLIoLips#, including 
two genera, Doliolum (Quoy and Gaimard) and Anchinia 
(C. Vogt). ; 

Doliolum, of which several species are known from 
various seas, has a cask-shaped body, usually 
epee from 1 to 2 cm. in length. The terminal 

* branchial and atrial apertures (Fig. 13) are 
lobed, and the lobes are provided with sense organs. The 


end 


tes i st z 
FIG. 13.—Doliolum denticulatum, 
gin +4 12; mm, muscle bands 
nd; 


obes, 


; na, nerve 
as peribranchial cavity : al, atrial 
Original. ) 


‘test is very slightly developed and contains no cells, The 
mantle has eight or nine circular muscle bands surround- 
ing the body. The most anterior and posterior of these form 
the branchial and atrial sphincters. The wide branchial 


The remainder of 


| chial cavity. 
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and atrial apertures lead into large branchial and _peri- 
branchial cavities, separated by the posterior wall of the 
branchial sac, which is pierced by stigmata; consequently 
there isa free passage for the water through the body along 
its long axis, and the animal swims by contracting its ring- 
like muscle bands, so as to force out the contained water 
posteriorly. Stigmata may also be found on the lateral 
walls of the branchial sac, and in that case there are corre- 
sponding anteriorly directed diverticula of the peribran- 
There is a distinct endostyle on the ventral 
edge of the branchial sac and a peripharyngeal band sur- 


‘rounding its anterior end, but there is no representative of 
which the body isshort and compact and the tail relatively | 
long, while the endostyle is straight; Jritillaria (Q. and | 


sexual generation from the left side. Lettering as 
anglion ; sg, stigmata; sgl, subneural 
obes ; so, sense organs; 


the dorsal lamina on its dorsal edge. The @sophagus com- 
mences rather on the ventral edge of the posterior end of 
the branchial sac, and runs backwards to open into the 
stomach, which is followed by acurved intestine opening 
into the peribranchial cavity. The alimentary canal as a 
whole is to the right of the middle line. The hermaphro- 


dite reproductive organs are to the left of the middle line 


alongside the alimentary canal. They open into the peri- 
branchial cavity. The ovary is nearly spherical, while the 
testis is elongated, and may be continued anteriorly for a 
long distance. The heart is placed in the middle line yen- 
trally, between the posterior end of the endostyle and the 
cesophageal aperture. The nerve ganglion lies about the 
middle of the dorsal edge of the body, and gives off many 
nerves. Under it is placed the subneural gland, the duct 
of which runs forward and opens into the anterior end of 
the branchial sac by a simple aperture, surrounded by the 
spirally twisted dorsal end of the peripharyngeal band 
(Fig. 13, dt). 

The ova of the sexual generation produce tailed larvee ; 
these develop into forms known as “ nurses” 


(blastozooids), which are asexual, and are char- oeery 7] 
acterized by the possession of nine muscle polos. 


bands, an auditory sac on the left side of the 
body, a ventrally-placed stolon near the heart, upon which 
buds are produced, and a dorsal outgrowth near the poste- 
rior end of the body. The buds give rise eventually to the 
sexual generation, which is polymorphous, having three 
distinct forms, in two of which the reproductive organs re- 
main undeveloped. The buds while still very young mi- 
grate from their place of origin on the stolon, divide by fis- 
sion, and become attached to the dorsal outgrowth of the 
body of the nurse, where they develop. The three forms 
produced are as follows. (1) Nutritive form (trophozooids), 
which remain permanently attached to the nurse and serve 
to provide it with food; they have the body elongated 
dorso-ventrally, and the musculature is very slightly devel- 
oped.. (2) Foster forms (phorozooids), which, like the pre- 
ceding, do not become sexually mature, but, unlike them, 
are set free as cask-shaped bodies with eight musele bands 
and a ventral outgrowth, which is formed of the stalk by 
which the body was formerly united to the nurse. On this 
outgrowth the (3) forms (gonozooids) which become sexu- 
ally mature are attached while still young buds, and after 
the foster forms are set free these reproductive forms gradu- 
ally attain their complete development, and are eventually 
set free and lose all trace of their connection with the foster 


‘forms. They resemble the foster forms in having a cask- 


shaped body with eight musele bands, but 
differ in having no outgrowth or process, 
and in having the reproductive organs 
fully developed.! ; 
Anchinia, of which only one species is 
known, A rubra, from the 
Mediterranean, has thesexual —_ Anchinia. 
forms permanently attached 
to portions of the dorsal outgrowth from 
the body of the unknown nurse. The 
body is elongated dorso-ventrally. The 
test is well developed and contains 
branched cells. The musculature is not 
so well developed as in Doliolum. There 
are two circular bands at the ante 
and two at the posterior, and two 
middle of the body. The stigmat 
confined to the obliquely placed post 
end of the branchial sae. The alim 
canal forms a U-shaped curve. The 
productive organs are placed on the ri; 
side of the body. The life-history | 
imperfectly known. As in the— 
Doliolum the sexual generation i 
morphous, and has three forms, 
which remain in a rudimentary e 
so far as the reproductive organs are con , 
chinia, however, the three forms do not 


7, branchial 


1 For further details see Ulja 
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one stolon or outgrowth, but are produced successively,.the 
reproductive forms of the sexual generation being inde- 
pendent of the “foster forms” (see Barrios, 27). 


Sub-order 2.—Hemimyaria. 


Free-swimming pelagic forms which exhibit alternation 
of generations in their life-history and in the 
sexual condition form colonies. The body is 
more or less fusiform, with the long axis antero- 
posterior, and the branchial and atrial apertures 
nearly terminal. The test is well developed. The muscula- 
ture of the mantle is in the form of a series of transversely- 
running bands, which do not form complete indepen- 
dent rings as in the Cyclomyaria. The branchial and 
peribranchial cavities form a continuous space in the interior 
of the body, opening externally by the branchial and atrial 
apertures, and traversed obliquely from the dorsal and 
anterior end to the ventral and posterior by a long narrow 
vascular band, which represents the dorsal lamina, the dor- 
sal bloodvyessel, and the neighboring part of the dorsal 
edge of the branchial sac of an ordinary Ascidian. The 
alimentary canal is placed ventrally. It may either be 
stretched out so as to extend for some distance anteriorly, 
or—as is more usual—be concentrated to form along with 
the reproductive organs a rounded opaque mass near the 
posterior end of the body, known as the visceral mass or 
“nucleus.” The embryonic development is direct, no tailed 
larva being formed. 

This sub-order contains two very distinct families, the 
SALPID#, which are the typical members, and the OcTac- 
NEMID#, including a single very remarkable form (Octac- 
nemus bythius), which in some respects does not conform 
with the characters given above. 

The Salpide includes the single genus Salpa (Forskal), 
Salpidee which, however, may be divided into two well- 

: 4 marked groups of species,—(1) those, such as S, 
pinnata, in which the alimentary canal is stretched out 
along the ventral surface of the body, and (2) those, such as 
S. fusiformis (Fig. 14, A), in which the alimentary canal 


Characters 
of Hemi- 
myaria, 


Fie. 14.—Salpa runcinata-fusiformis. A. Aggregated form. B. 
Solitary form. Lettering as before; 1-9, muscle bands ; em, em- 
bryo; gem, gemmiparous stolon; m, mantle ; vise, visceral mass 
(nucleus). (Original.) 


forms a compact globular mass, the “nucleus,” near the 
posterior end of the body. About fifteen species altogether 
are known; they are all pelagic forms and are found in 
nearly all seas. Each species occurs in two forms—the 
solitary asexual (proles solitaria) and the aggregated sexual 
(proles gregaria)—which are usually quite unlike one an- 
other. The solitary form (Fig. 14, B), gives rise by internal 
_gemmation to a complex tubular stolon, which contains 
cee from all the more important organs of the parent 
body and which becomes segmented into a series of buds or 
embryos. As the stolon elongates, the embryos near the 
_ free end which have become advanced in their develop- 
ment are set free in groups, which remain attached together 
_ by processes of the test, each enclosing a diverticulum from 
_ the mantle so as to form “chains” (Fig. 15). Each member 
“o the chain is a Salpa of the sexual or aggregated form, 
and when mature may—either still attached to its neigh- 
or separated from them (Fig. 14, A)—produce one or 
embryos, which develop into the solitary Salpa. 
e two forms alternate regularly. The more impor- 
its in the structure of a typical Salpa are shown 


| the solitary Salpa. 
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in Fig. 16. The branchial and atrial apertures are at 
opposite ends of the body, and each leads into 
a large cavity, the branchial and peribranchial 
sacs, Which are in free communication at the 
sides of the obliquely-running dorsal lamina or “gill.” 
The test is well developed and adheres closely to the sur- 


Structure 
of Salpa, 


Fia. 15.—Posterior part of solitary form of Salpa democratica- 
mucronata, showing a chain of embryos nearly ready to be set free. 
gem, young aggregated Salpw forming the chain; st, stolon; m, 
muscle band of the mantle. (Original.) 


face of the mantle. The muscle bands of the mantle do not 
completely encircle the body. They are present dorsally 
and laterally, but the majority do not reach the ventral 
surface. In many cases neighboring bands join in the 
median dorsal line (Fig. 14). The anterior end of the dorsal 
lamina is prolonged to form a prominent tentacular organ, 
the languet, projecting into the branchial sac. The nerve 
ganglion, subneural gland, dorsal lamina, peripharyngeal 
bands, and endostyle are placed in the usual positions. A 
pigment spot and an otocyst are found in connection with 
the ganglion. The large spaces at the sides of the dorsal 
lamina (often called the gill or branchia of Salpa), by 
means of which the cavity of the branchial sac is placed in 
free communication with the peribranchial cavity, are to 
be regarded as gigantic stigmata formed by the suppression 
of the lateral walls of the branchial sac. Fig. 16 represents 


Fic. 16.—Semi-diagrammatie representation of Salpa from left 
side. Lettering as before; emb, embryo; m, mantle; /, languet ; 
sgd, duct of subneural gland; 1-11 muscle bands of mantle ; t’ 
thickening of test over nucleus; di, gill or branchia. (Original.) 


an aggregated or sexual Salpa which was once a member 
of a chain, since it shows a testis and a developing embyro. 
The ova (always few in number, usually only one) appear 
at a very early period in the developing chain Salpa, while 
it is still a part of the gemmiparous stolon in the body of 
This gave rise to the view put forward 
by Brooks (25), that the ovary really belongs to the solitary 
Salpa, which is therefore a female producing a series of 
males by asexual gemmation, and depositing in each of these 
an ovum, which will afterwards when fertilized, develop in 
the body of the male into a solitary or female Salpa. This 
idea would of course entirely destroy the view that Salpa 
is an example of alternation of generations. The sexual or 
chain Salpa, although really hermaphrodite, is always pro- 
togynous: i.e. the female elements or ova are produced at 
an earlier period than the male organ or testis. This pre- 
vents self-fertilization. The ovum is fertilized 


by the spermatozoa of an older Sa/pa belonging tet 99 
to another chain, and the embryo is far advanced Salpa. 


in its development before the testis is formed. 

At an early period in its development a part of the embryo 
becomes separated off, along with a part of the wall of the 
cavity in which it lies, to form the “placenta,” in which 
the embryonic and the maternal blood streams circulate 
in close proximity (or actually coalesce during one period) 


‘and so allow of the passage of nutriment to the developin 


embryo. Atasomewhat later stage a number of cells place 
at the posterior end of the body alongside the future nucleus 
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become filled up with oil-globules to form a mass of 


nutrient material—the eleoblast—which is used up later 
on in the development. Many suggestions have been made 


as to the homology of the eleoblast. The most probable is 
that it is the disappearing rudiment of the tail found in the 
larval condition of most Ascidians. 

The family Octacnemide includes the single remarkable 
ean form Octacnemus bythius, found during the 


cnemidz, 


by Moseley (29). It is apparently a deep-sea 


representative of the pelagic Salpide, and may possibly be | 


fixed. The body is somewhat discoid, with its margin pro- 


longed to form eight tapering processes, on to which the | 


muscle bands of the mantle are continued. The alimentary 
canal forms a compact nucleus (Fig. 17); the endostyle is 


Fic, 17.—Diagrammatie vertical longitudinal section of Octa- 
cnemus bythius (after Moseley). br, branchial aperture ; m, opening 
of cesophagus; r, rectum ; at, atrial aperture; rm, rm, radiating 
muscles; 2, nucleus; mh, muscles of nucleus; g, respiratory 
membrane; b, thickened margin of base of test; pa, pedicle of 
attachment. 


very short; and the dorsal lamina is apparently absent. 
The reproduction and life-history are entirely unknown. 


Order III.—ASCIDIACEA. 


Fixed or free-swimming Simple or Compound Ascidians 
which in the adult are never provided with a 
tail and have no trace of a notochord. The 
free-swimming forms are colonies, the Simple Ascidians 
being always fixed. The test is permanent and well de- 
veloped ; as arule it increases with the age of the individual. 
The branchial sac is large and well developed. Its walls 
are perforated by numerous slits (stigmata) opening into 
the peribranchial cavity, which communicates with the ex- 
terior by the atrial aperture. Many of the forms reproduce 
by gemmation, and in most of them the sexually-pro- 
duced embryo develops into a tailed larva. 

The Ascidiacea includes three groups—the Simple Ascid- 
ians, the Compound Ascidians, and the free-swimming 
colonial Pyrosoma, : 


Ascidiacea. 


Sub-order 1.—Ascidie Simplices. 


Fixed Ascidians which are solitary and very rarely re- 
produce by gemmation; if colonies are formed, 
the members are not buried in a common in- 
vesting mass, but each has a distinet test of its 
own. No strict line of demarcation can be drawn between 
the Simple and the Compound Ascidians, and one of the 
families of the former group, the Clavelinide (the Social 
Ascidians), forms a transition from the typical Simple forms, 
which never reproduce by gemmation, to the Compound 
forms, which always do (see p. 658 below). The Ascidiz 
Simplices may be divided into the following families: 

Family I-—CLAVELINIDm. Simple Ascidians which re- 
produce by gemmation to form small colonies in which each 
ascidiozooid has a distinct test, but all are connected by a 
common blood-system. Buds formed on stolons which are 
vascular outgrowths from the posterior end of the body, 
containing prolongations from the ectoderm, mesoderm, 
and endoderm of the ascidiozooid. Branchial sac not folded ; 
internal longitudinal bars usually absent ; stigmatastraight ; 
tentacles simple. This family contains three genera: 
Ecteinascidia (Herdman), with internal longitudinal bars in 
branchial sac ; Clavelina (Savigny), with intestine extending 
behind branchial sac; and Perophora (Wiegmann), with in- 
testine alongside branchial sac. 

Family Il.—Ascrpripm. Solitary fixed Ascidians with 
gelatinous test; branchial aperture usually eight-lobed, 
atrial aperture usually six-lobed. Branchial sac not folded; 
internal longitudinal bars usually present; stigmatastraight 
or curved; tentacles simple. This family is divided into 
three sections: 

Sub-family 1—Hyposytrutne”. Branchial sac with 
no internal longitudinal bars. One genus, Hypobythius 
(Moseley). 

Sub-family 2.—AscipiIn%. Stigmata straight. Many 
genera, of which the following are the more im nt: 
Ciona (Fleming), dorsal languets present; Ascidia (Linneus, 


Simple 
Ascidians, 


“Challenger” expedition, and first described | 


TUNICATA. 


| = Phallusia, Savigny), dorsal lamina present (see Figs. 1 to 
10); Rhodosoma (Ehrenberg), anterior part of test modified 
to form operculum; Abyssascidia (Herdman), intestine on 
| right side of branchial sac. 
| Sub-family 3.—CorRELLIN=. Stigmata curved. Three 
/ genera: Corella (Alder and Hancock), test gelatinous, body 
sessile; Corynascidia (Herdman), test gelatinous, body pe- 
dunculated; Chelyosoma (Brod. and Sow.), test modified 
into horny plates. 

Family IlI.—Cynruim#. Solitary fixed Ascidians, 
usually with leathery test; branchial and atrial apertures 
usually both four-lobed. Branchial sac longitudinally 
folded ; stigmata straight; tentacles simple or compound. 
This family is divided into three sections: 

Sub-family 1.—StryELin&, not more than four folds on 
each side of branchial sac; tentacles simple. The more 
important genera are—Styela (Macleay), stigmata normal, 
and Bathyoncus (Herdman), stigmata absent or modified, 

Sub-family 2.—CyNTHIN2, more than eight folds in 


“ 


af it 


Fic. 18.—Culeolus willemesi. A. Entire body, natural size. B. 
Part of branchial sac magnified. af, atrial aperture; br, bran- 
chial aperture: ped, peduncle; br J, slight fold of branchial sac ; 
2d, internal longitudinal bar; mh, mesh; *p calcareous spicules 
in vessels; é, transverse vessels. (After Herdman, Challenger 
Report.) 


he 
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branchial sac; tentacles compound; body sessile. The 
chief genus is Cynthia (Savigny), with a large number of 
species. 

Sub-family 3.—BoLTENIN”, more than eight folds in 
branchial sac; tentacles compound; body unculated 
(Fig. 18, A). The chief genera are—Boltenia (Savigny), 
branchial aperture four-lobed, stigmata normal; and Cule- 
olus (Herdman), branchial aperture with less than four 
lobes, stigmata absent or modified (Fig. ae B). This last 
is a deep-sea genus discovered by the “Challenger” expe- 
dition (see 17). 

Family 1V.—Mo.LeGuLip&. Solitary Ascidians, sometimes 
not fixed; branchial aperture six-lobed, atrial four-lobed. 
Test usualiy incrusted with sand. Branchial sac longitu- 
dinally folded; stigmata more or less curved, usually ar- 
ranged in spirals; tentacles compound. The chief genera 
are—Molgula (Forbes), with distinct folds in the branchial 
sac, and Eugyra (Ald. and Hance.), with no distinet folds, 
but merely broad internal longitudinal bars in the branchial 
sac, In some of the Molgulide (genus Anurella, Lacaze- 
Duthiers, 20) the embryo does not become converted into a 
tailed larva, the development being direct, without meta- 
morphosis. The embryo when hatched assumes gradually 
the adult structure, and never shows the features charac-_ 
teristic of larval Ascidians, such as the urochord and the 
median sense-organs. 


Sub-order 2.—Ascidizw Composite, 


Fixed Ascidians which reproduce by gemmation so as to 
form colonies in which the ascidiozooids are ' 
buried in a common investing mass and have Speman 
no separate tests. This is probably a somewhat : 
artificial assemblage formed of two or three 
groups of Ascidians which produce colonies in ¢ 
ascidiozooids are so intimately united that they pos 
common test or investing mass. This is the only uC 
which sa pr oer from the Clavelinide, but the 
property of reproducing by gemmation separates them from 
the rest of the Ascidie Simplices. The Ascidie Composite 
may be divided into the following families: organs, Bony 

Family I.—Disromip%. Ascidiozooids divided into two 
regions, thorax and abdomen; testes n 3 vas def 
erens not spirally coiled. The chief genera a) Distom« 
(Gaertner); Distaplia (Della Valle); Coleli 
forming a pedunculated colony (see Fig. 19, 
ascidiozooids develop incubatory pouch 
the peribranchial cavity, in which th 
their development (17); and Chondrost 


h the 
a 


TUNI 


Family I1.—Ca@LocormMip&. Colony not fixed, having a 
large axial cavity with a terminal aperture. Branchial 
apertures five-lobed. This includes one species, Calocormus 
hualeyi (Herdman), which is a transition form between the 
ordinary Compound Ascidians (e.g., Distomide) and the 
Ascidix Salpiformes ( Pyrosoma). 

Family II.—DipEMnip&. Colony usually thin and in- 
crusting. Test containing stellate calcareous spicules. 


Fi. 19.—Colonies of Ascidix Compositz (natural size). A. Colella 
a. B. Leptoclinum neglectum. C. Pharyngodictyon mirabile. D. 

‘otryllus, showing arrangement of ascidiozooids in circular sys- 
tems each of which has a central common cloaca, (After Herd- 
man, Challenger Report.) 


Testis single, large; vas deferens spirally coiled. The 
chief genera are—Didemnum (Savigny), in which the colony 
is thick and fleshy and there are only three rows of stig- 
mata on each side of the branchial sac; and Leptoclinum 
(Milne-Edwards), in which the colony is thin and incrust- 
ing (Fig. 19, B) and there are four rows of stigmata on each 
side of the branchial sac, 

Family [V.—DreLosomipm, Test reduced in amount, 


rarely containing spicules. Vas deferens not spirally coiled, | 


In Diplosoma (Macdonald), the most important genus, the 
larva is gemmiparous, 


Family V.—Potyciinip&. Ascidiozooids divided into) 
three regions,—thorax, abdomen, and post-abdomen, Testes | 


numerous; vas deferens not spirally coiled. The chief 


genera are—Pharyngodictyon (Herdman), with stigmata ab- | 


sent or modified, containing one species, Ph, mirabile (Fig. 
19, C), the only Compound Ascidian known from a depth 
of 1000 fathoms; Polyclinuwm (Savigny), with a smooth- 
walled stomach; Aplidium (Savigny), with the stomach 
wall longitudinally folded; and Amarouciwm (Milne-Ed- 
wards), in which the ascidiozooid has a long post-abdomen 
and a large atrial languet. 

Family VI—Borryitiip®. Ascidiozooids having the 
intestine and reproductive organs alongside the branchial 
sac. Dorsal lamina present; internal longitudinal bars 
present in branchial sac. The chief genera are—Botryllus 
(Gaertn. and Pall.), with simple stellate systems (Fig. 19, 
D), and Botryllojdes (Milne-Edwards), with elongated or 
ramified systems. 

Family VII.—PotystryreLip&. Ascidiozooids not grouped 
in systems. Branchial and atrial apertures four- 
lobed, Branchial sac may be folded; internal 
longitudinal bars present. The chief genera are 
—Thylacium (Carus), with ascidiozooids project- 
ing above general surface of colony; Goodsiria 
(Cunningham), with ascidiozooids completely 
imbedded in investing mass; and Chorizocormus 
(Herdman), with ascidiozooids united in little 
groups which are connected by stolons. The 
Jast genus contains one species, Ch, reticulatus, 
a transition form between the other Polystye- 
lide and the Styeline amongst Simple Ascidians. 

The methods of reproduction by gemmation 

differ in their details in the various 


Reproduc- groups of Compound Ascidians; but 
ees eo in all cases the process is essentially 


a giving off from the parent body 

of groups of cells representing the ectoderm, the 

, erm, and the endoderm, which develop 

into the corresponding layers of the bud, The 

- first ascidiozooid of the colony produced by the 

tailed larva does not form sexual reproductive 

- organs, but reproduces by gemmation so as to 

make a colony. Thus there is alternation of 

generations in the life-history. In the most 

P mon etely formed colonies (¢.g., Botryllus) the 

iozooids are arranged in groups (systems 

or eccenobii), and in each system are placed with their 

atrial apertures towards one another, and all communi- 

eating with a common cloacal cavity which opens to the 
‘or in the centre of the system (Fig. 19, D). 


pope 
, test; tp, 


Sub-order 3.—Ascidie Salpiformes. 


ng pelagic colonies having the form of a 
p ae; atoneend, The ascidiozooids form- 
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ing the colony are imbedded in the common test in such 
a manner that the branchial apertures open 
on the outer surface and the atrial apertures 
on the inner surface next to the central cavity 
of the colony. The ascidiozooids are produced 
by gemmation from a rudimentary larva (the eyathozooid) 
developed sexually. 
| ‘This sub-order includes a single family, the PyROsOMID”, 
containing one well- 
marked genus, Py- 
rosoma(Péron), with 
several species. They are found 
swimming near the surface of 
the sea, chiefly in tropical lati- 
tudes, and are brilliantly phos- 
phorescent, <A fully developed 
Pyrosoma colony may be from an 
inch or two to upwards of four 
feet in length, The shape of 
the colony is seen in Fig. 20. 
It tapers slightly towards the 
closed end, which is rounded. 
The opening at the opposite end 
is reduced in size by the pres- 
ence of a membranous prolonga- 
tion of the common test (Fig. 20, 
B). The branchial apertures of 
the ascidiozooids are placed upon 
short papille projecting from 
the general surface, and most 
of the ascidiozooids have long 
conical processes of the test pro- 
jecting outwards beyond their 
branchial apertures (Figs. 20, 
21, and 22). There is only a 
single layer of ascidiozooids in 
the Pyrosoma colony, as all the 
fully developed ascidiozooids are 
placed with their antero-poste- 
rior axes at right angles to the 
surface and communicate by 
their atrial apertures with the 
central cavity of the colony 
(Fig. 21). Their dorsal surfaces 
are turned towards the open end 
of the colony. The more impor- 
tant points in the structure of 
the ascidiozooid of Pyrosoma are 
| view of open extremity. Shown in Fig. 22. A circle of 
| Original.) tentacles, of which one, placed 
} ventrally (Fig. 22, tn), is larger 
| than the rest, is found just inside the branchial aper- 
_ture. From this point a wide cavity, with a few circu- 
‘larly-placed muscle bands running round its walls, leads 


Ascidix Sal- 
piformes, 


Structure of 
Pyrosoma, 


| Fie. 20.—Pyrosoma elegans, 
natural size. A. Side view 
|of entire colony. B. End 


Fic. 21.—Part of a longitudinal section through wall of Pyrosoma, showin: 
arrangement of ascidiozooids, magnified (partly after Savigny). 
apertures ; br, branchial apertures ; asc, young ascidiozooid of a future colony 


al, atria 


by budding from cy, cyathozooid ; em, embryos in various stages ; 
processes of test; brs, branchial sac; yas, young ascidiozooid. 


back to the large branchial sac, which occupies the greater 
part of the body. The stigmata are elongated transversely 
and crossed by internal longitudinal bars. The dorsal 
lamina is represented by a series of eight languets (1). The 
nerve ganglion (on which is placed a small pigmented sense- 
organ), the subneural gland, the dorsal tubercle, the peri- 
pharyngeal bands, and the endostyle are placed in the usual 
positions. On each side of the anterior end of the bran- 
chial sac, close to the peri-pharyngeal bands, is a mass of 
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rounded gland cells which are the source of the phospho- | 
rescence. The alimentary canal is placed posteriorly to the 


branchial sac, and the anus opens into a large peribranchial | 
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Fic. 22.—Mature ascidiozooid of Pyrosoma, from left side (partly 
after Keferstein). Lettering as before; cm, cellular mass, the seat 
of phosphorescence; em’, posterior cellular mass; gs, gemmipa- 
rous stolon; mb, muscle band ; ng/, subneural gland ; pig, pigment 
spot on ganglion; tp, process of test. 


(or atrial) cavity, of which only the median posterior part 
is shown (pdr) in Fig. 22. The reproductive organs are de- | 
veloped in a diverticulum of the peribranchial cavity, and | 
consist of a lobed testis and a single ovum atatime. The 
development takes place in a part of the peri- 


oe - branchial cavity (Fig. 21, em). The segmenta- 
Pyrosoma. tion is meroblastic, and an elongated embryo is 


formed on the surface of a mass of yolk. The 
embryo, after the formation of an alimentary cavity, a 
tubular nervous system, and a pair of laterally placed 
atrial tubes, divides into ai anterior and a posterior part. 
The anterior part then segments into four pieces, which 
afterwards develop into the first ascidiozooids of the 
colony, while the posterior part remains in a rudimen- 
tary condition, and was called by Huxley the “ cyatho- 
zooid;” it eventually atrophies, As the four ascidiozooids 
increase in size, they grow round the cyathozooid and soon 
encircle it (Fig. 21, asc and cy), The cyathozooid absorbs 
the nourishing yolk upon which it lies, and distributes it 
to the ascidiozooids by means of a heart and system of ves- 
sels which have been meanwhile formed. When the cyatho- 
zooid atrophies and is absorbed, its original atrial aperture 
remains and deepens to become the central cavity of the 
young colony, which now consists of four ascidiozooids 
placed in a ring, around where the cyathozooid was, and 
enveloped in a common test. The colony gradually in- 
creases by the formation of buds from these four original 
ascidiozooids. 


| 


/ 
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PHYLOGENY. 


ancestral Proto-Tunicata are here regarded! as an offshoot 
from the Proto-Chordata—the common ancestors of the Tu- 


halochorda), and the Verte- | 


1 Dohrn and others their point of origin is placed consider- 
ante farther up on the stem of The Choraakee thus om the Tu. 
nicata to be regarded as very degenerate Vertebrata (see 2) 


na 


TUNICATA. 


to the two lines of descendants, the Proto- Thaliacea and the 
Proto-Ascidiacea, The Proto-Thaliacea then split into the 
ancestors of the existing Cyclomyaria and Hemimyaria. The 
Proto-Ascidiacea gave up their pelagic mode of life and be- 
came fixed. This ancestral process is repeated at the pres- 
ent day when the free-swimming larva of the Simple and 


Compound Ascidians becomes attached. The Proto-Ascidia- 
cea, after the change, are probably most nearly represented 
by the existing genus Clavelina. They have given rise 
directly or indirectly to the various groups of Simple and 
Compound Ascidians and the Pyrosumide, These groups 
form two lines, which appear to have diverged close to the 
position of the family Clavelinide. The one line leads to 
the more typical Compound Ascidians, and includes the 
Polyclinid, Distomide, Didemnide, Diplosomide, Celocormide, 
and finally the Ascidix Salpiformes. The second line gave 
rise to the Simple Ascidians, and to the Botryllide and Poly- 
styelide, which are, therefore, not closely allied to the other 
Compound Ascidians. The later Prolo-Ascidiacea were 
probably colonial forms, and gemmation was retained by 
the Clavelinide and by the typical Compound Ascidians 
(Distomide, etc.) derived from them. The power of forming 
colonies by budding was lost, however, by the primitive 
Simple Ascidians, and must, therefore, have been regained 
independently by the ancestral forms of the Botryllide 
and the Polystyelide. If this is a correct interpretation of 
the course of evolution of the Tunicata, we arrive at the 
following important conclusions: (1) The Tunicata, as a 
whole, form a degenerate branch of the Proto-Chordata ; (2) 
the Ascidiz Salpiformes (Pyrosoma) are much more closely 
related to the typical Compound Ascidians than to the other 
pelagic Tunicata, viz., the Larvacea and the Thaliacea ; and 
(3) the Ascidie Composite form a polyphyletic group, the 
sections of which have arisen at several distinct points from 
the ancestral Simple Ascidians, 
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TUNING FORK—TUNIS. 


TUNING FORK, a small bar of cast tool steel with 
tolerably defined edges, bent into a fork with two 
prongs. A handle of the same metal extending from 
the bend of the fork serves asa sound-post to transmit 
the vibrations of the fork to any resonance board or 
body convenient for reinforcing the sound. The fork 
is set in vibration by striking one of the prongs against 
uny hard substance, by pressing the prongs together if 
the fork is a light one, or, if it is large, by drawing a 
double bass bow across one of the prongs. The larger 
forks are sometimes made with a worm upon the 
handle in order that they may be screwed into a re- 
sonance box, the dimensions of which should agree 
with the pitch of the fork. The ordinary use of a 
tuning fork is to serve asa pitch carrier or standard, 
for which it is particularly suited owing to the per- 
manence with which it maintains the pitch to which 
it may be tuned. It is flattened by heat and sharp- 


ened by cold about | vibration in 20,000 for every degree | 


Fahr., so that the exact pitch always depends upon 
the temperature. A tuning fork is tuned by filing the 


ends of the prongs or between them near the ends to | 


make it sharper, or by filing between them near or at 
the bend to make it flatter. Less filing is required to 
eaten than to sharpen. It should be allowed to rest 
a 

molecular structure by the filing, and after a few days 
should be compared again with the pitch required, and 
corrected. The tuning fork is also of value in certain 
physical investigations, from the constancy of its rate 
of vibration. 
the treble clef, because organ-builders start their tun- 
ing from that note; in France it is tuned to A in the 


treble clef, which is the note of the third open string of | 


the violin. The French diapason normal is tuned _ to 
A at 15° C. (= 59° Fahr.) and is fixed at 435 double 
vibrations in a second. The inventor of the tuning 
fork was John Shore, royal trumpeter in 1711, ser- 
geant trumpeter at the entry of George I. in 1714, 
and lutanist to the chapel royal in 1715. 


According to Chladni, whose analysis of the tuning fork 
has been generally accepted, it has two nodes or points of 
least vibration at the bend, with a ventral or vibrating loop 
between, by which its vibrations are transmitted to the 
handle. That this is not the case has been shown by Mr. W. 
F. Stanley.! The fundamental note appears to be an octave 
below the note which the ear recognizes as the pitch of the 


fundamental, and Helmholtz expressly says that each prong 
may be regarded as an elastic rod fixed at one end? 
fork is really a bent elastic rod vibrating at both ends, witha 
node at the bend through which, and in the same way as with 
the bridge of any stringed instrument, the vibrations are 
conducted. As well as the second partial, the third and 
fourth are in large forks frequently distinguishable, but 
such partials above the octave are very weak. In addition 


_ tothe lower harmonic partials it is generally easy to pro- | 


duce with a blow a very high inharmonic tinkle or ringing 


metallic note, that will continue to sound for some time | 


without blending with the true note of the fork. The pre- 
cise interval varies, but is usually two octaves and between 
a flat fifth and a major sixth above the recognized pitch of 
thefork. With ordinary tuning forks this tinkling note is 
to be found amongst the highest treble notes of the piano- 
forte. Theorists give other inharmonic proper tones in due 
ascending order; they are derived from calculation on the 
assumption that they proceed as the squares of the odd num- 
bers, but are beyond practical verification owing to their 
extreme position in the scale of musical sounds and the 
variation of power in different ears to distinguish them. 
The tuning fork was used by Scheibler (1777-1837) as the 
easiest means for correctly determining the pitch numbers 
_of vibrations. To make aScheibler tonometer, take a fork 
- in which the octave can be easily heard and intercalate as 
_ many forks as, giving countable beats with each other, will 
fillup the octave. The addition of the whole number of beats 
d their fractions in the octave will be the vibrating num- 
in double vibrations per second, of the lower fork. In 
er to measure the fractions of vibrations accurately 
should be chosen that are audible for 40, or at least 


Nature xxvi. pp. 166, 243. 
1 Sensati eee e” ene eonsl by. A.J. Ellis, 24 ed., 1885, p. 70. 


r tuning, on account of the disturbance of the | 


Tn England it is generally tuned to C in | 


fork. Helmholtz, Tyndall, and others accept the latter as the | 
The | JT 
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|20 seconds. For instance, 60 beats counted in 20 seconds 
| would be 3 a second, and 65 in the same time 3.25. The 
forks should remain for three months after filing before 
their differences are finally determined, and the whole ex- 
amination should be conducted in a known, uniform tem- 
| perature. Scheibler considered four beats a second between 
| two forks a good number for counting; but Mr. A. J. Ellis, 
/ who has used Scheibler’s invention as a basis for an exhaus- 
| tive historical statement of musical pitch’ and as the novel 
and exact means for determining the non-harmonic musical 
| weales of various nations, especially Eastern nations,* con- 
| siders three beats a second the best counting number. This 
| would increase the number of intermediate forks. 
Attempts have been made to use tuning forks instead of 
strings for key-board instruments, the object being to ob- 
tain permanence of tuning with the soft, unexciting qual- 
ity of tone furnished by the fork. The inventions of Clag- 
| get, London, 1788, of Riffelsen (the melodikon), Copenhagen, 
| 1803, and of Schuster (the adiaphonon), Vienna, 1819, were 
of this nature. The latest adaptation of a key-board to 
tuning forks has been effected by Mr. Machell of Glasgow; 
it was shown at the Inventions Exhibition, South Kensing- 
ton, London, 1885. 


| ‘TUNIS, Reaency or, formerly one of the Barbary 
states of north Africa, but since 1881 a Plate V. 
dependency of France, whose resident- 
' general exercises all real authority in the nominal 
‘dominions of the bey. Is bounded on the west by | 
| Algeria, on the north by the western basin of the Medi- 
terranean, on the east from Cape Bon to the Gulf of 
_Gabes (Kabis) by the eastern basin of the same sea, 
/and on the southeast by the province of Tripoli. On 
the south the boundary is the Sahara and the frontier 
‘line is indefinite. The greatest breadth from east to 
| west is about 150 miles; the length from north to 
south about 300 miles. The population does not ex- 
ceed a million and a half. 

Physical Features.—Tunis is formed by the prolon- 
gation towards the east of the two great mountain — 
chains of ALGERIA (q.v.), and closely resembles that 
| country in its A es se features, products, and climate; 
see AFRICA, vol. 1. pp. 237-8. The northern Algerian 
chain (the Little Atlas) is prolonged through Tunis to 
Ras Sidi ‘Ali al-Makki, the highest summits never 
‘attaining an altitude of 4000 feet. It forms a pictur-: 
esque fertile, and well-watered region, with extensive 
cork woods in its western parts, and separated from the 
southern mountains by the valley (the ancient Zeugi- 
tana) of the Mejerda (the ancient Bagradas), the most 
important river of north Africa, which aftera tortu- 
ous course of nearly 300 miles falls into the Gulf of 
unis at Porto Farina. The basin of the Mejerda, 
which is now traversed by the railway from Algiers to 
Tunis, is very fertile, and many important ruins testify 
to its prosperity in Roman times: The rich lacustrine 
deposits in the Dakhila, or plain of Bulla Regia, show 
that it was only in relatively recent times that its upper 
waters found a passage to the sea by cutting a deep 
gorge through the cretaceous barrier that shuts in'this 
upland plain upon the east. The southern wall of the 
Maierda valley and of the Gulf of Tunis is formed by 
a branch of the southern Algerian chain, connected 
with Jebel Auris (Mount Aurés) by the plateau of 
Tebessa (Theveste) and running northeast to Cape Bon. 
Its highests summits (Zilk and Zaghwén) rise above 
5000 feet. Another branch of the southern chain runs 
from the’ Sahara side of Mount Aurés southeast to- 
wards the head of the Lesser Syrtis or Gulf of Gabes. 
Between these two branches lies a mountainous pla- 
teau, whose waters descend eastward but do not reach 
the sea. Arrested by a line of hills running parallel 
to the coast, they forma chain of lakes and marshes, 
which for the most part dry up in summer. It is to 
this region of inlaid drainage (the ancient Byzacene) 
that the plain of Kairwan x bebo Its southern part 
| from Sbeitla (Sobaitala) to the Syrtis is relatively ster- 
ile, and even in antiquity appears to have formed an 


| 


| 8 On the History of Musical Pitch,” in Journ. Soc. of Arts, Sth 
! March and 2d April, 1880 ; see also 7th January, 1881. 
| “4 On Musical Scales,” dbid., 27th March and 30 October, 1885. 
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exception to the general fertility of the country, which 
was one of the granaries of Rome. The upland dis- 
trict from Tebessa southward sinks into the desert by 
a step-like series of great plateaus, separated by rug- 
ged walls of variegated marls, sands, and alluvium, torn 
into fantastic shapes, and scored with deep. ravines 
by streams which at some remote period of copious 
rainfall poured down into the Sahara. Farther east 
the plateaus disappear and the mountains rise like a 


rampart from the Sibakh (sing. Sebkha), or Saharian | 


marshes and salt-flats. The depression to which the 
Sibakh belong terminates to the east in the Shott (Shatt) 
al-Jerid, which is separated from the Lesser Syrtis 
only by a narrow isthmus; see SAHARA, vol. xxl. p. 
158. Even the Sahara of Tunis abounds in fertile oases. 


Climate.—The mean annual temperature at Sifisa is 75° 
Fahr., the mean of the winter or rainy season 60° and of 
the hot season 97°. At Tunis the temperature rarely ex- 
ceeds 90°, except with a wind from the Sahara. The pre- 
_vailing winds from May to September are east and north- 
east and during the rest of the year northwest and east. A 


rainy season of about two months usually begins in Jan- | 


uary ; the spring season of verdure is over in May; sum- 
mer ends in October with the first rains. Violent winds 
are common at both equinoxes. 

Flora and Fauna.—Both are generally the same as those 
of ALGERIA (q.v.). The lion and panther are almost ex- 
tinct but the sportsman finds in abundance the wild boar, 
partridge, Carthage fowl, quail, and snipe. The African 
moufton still exists in the southern mountains. Herds of 
buffaloes are found in the district of Mater. 
curs in the eastern districts. The camel, now so important, 
was hardly known here before the Roman sovereignty. 
Red mullet, tunny, and other fish abound around the coast; 
and fishing stations are numerous. The town of Bizerta 
and the Kerkenna Islands are mainly dependent on their 
fisheries. The coral and sponge fisheries, of which Sfax 
and the Island of Jerba (Djerba) are centres, are also con- 
siderable. Of noxious creatures may be named the scor- 
pion, much more formidable than that of Algiers, a venom- 
ous tree snake (Zehis carinata),! in the sandy lands between 
Kafsa and Sfax, and a species of python called taguerga, 
which infests some parts of the southern mountains. 

Cork and “zen” trees cover about 360,000 acres towards 
the Algerian frontier, and the pine and deciduous oak 
almost as large an area south of the Mejerda; but the 
country is much less wooded than in antiquity. The rich- 
ness of the grain crops is still remarkable, in spite of im- 
perfect cultivation. Olives and many excellent fruits are 
Jargely produced, and vineyards have been much extended 
since the French occupation, Esparto grass abounds in the 
uplands. The oases of the Jerid are devoted to the date 
palm and produce the best dates known in the European 
market. 

Minerals.—The mineral wealth of Tunis, like that of Al- 
geria, is considerable, but it has been imperfectly explored. 
The iron mines of the northern mountains and the argenti- 
ferous lead mines of Al-Resd4s near Tunis were worked in 
antiquity, as were also the marble quarries of Simittu 
(Chemtou), on the upper Mejerda, which are now in the 
hands of a Belgian company. The thermal springs of 
Hammam al-Anf on the Bay of Tunis are supposed to have 
eee virtues; they are now connected with the capital 

y rail. 

Inhabitants.—The industrious Berbers (Kabyles), the 
oldest stock in the country, are less sharply marked off from 
the Arabs than in Algeria, but are distinguishable by their 
lighter complexion and often fair hair. They form a large 
part of the population in the northern and eastern moun- 
tains, and in the island of Jerba (Jirba). They are organ- 
ized in tribes with purely democratic self-government, and 
laws of their own, which are not those of the Koran. The 
pastoral Arab nomads are descended from the second Arab 
invasion, which began in the 11th century (see below). 
They have little agriculture and are still as indolent and 
unruly as their ancestors. The Arabs of the towns are 
usually known as Moors; among them the Spanish Moors, 
descendants of the Andalusian refugees, form an exclusive 
and aristocratic class. The pure Turks and the Kuluglis 
(sons of Turkish fathers by Moorish women or slave girls) 
are no longer numerous. Of Europeans there are some 10,000 
Italians, 8000 Maltese, and 4000 French (exclusive of the 
army). The Jews number some 50,000, of whom perhaps 
half are in the capital. The trade of the country is largely 
in their hands, 


1 [Not a tree snake. See vol. xxii. pp. 209, 210.—AM. Ep.] 
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Towns.—For the capital Tunis, see below. Of the coast 
towns SFAX and Susa have separate notices; Bizerta (Ben- 
_zert), the ancient Hippo Zarytus, is the chief place on the 
| north coast, with 5000 inhabitants. It stands on a canal 
connecting the sea with a lake which might easily be con- 
verted into a magnificent land-locked harbor. On the east 
coast are Hammamet (Hamdmat), with 3700 inhabitants ; 
Monastir, with 5600 inhabitants and a trade in cereals and 
oils; Mahdiya (Mehedia), with 6300 inhabitants, the fallen 
city of the Fatimites, which since the French occupation 
has begun to rise again, and has a new harbor; and Gabes 
| (Kabis) on the Syrtis, a group of small villages, with an ag- 
| gregate population of 14,000, the port of the shott country 
and adepdét of the esparto trade. Of the inland towns the 
holy city of KAIRWAN (q.v.) is the most remarkable. Its 
fine mosques are now open to visitors. Sbeitla (Lat. Sufet- 
ula), in the mountains southwest of Kairwan, is remarka- 
ble for its magnificent Roman remains, the triumphal arch 
of Constantine, and the three temples which form the 
hieron, ‘The principal towns of the Mejerda basin are Bedja 
(Baja), the ancient Vaga, an important corn market, and 
higher up, near the border, the fortress of Kéf (Sicca Vene- 
ria), with 4000 inhabitants, boldly perched on the steep 
slope of a voleanic mountain. 
Commerce.—The total imports of the regency in 1885 were 
valued at £1,098,047 [$5,336,508.42], of which about 27 per 
cent. were British goods, chiefly cotton fabrics. In 1884 
| the imports were valued at £1,157,182 [$5,623,904.52]. The 
most important export is olive oil, and after it come wheat, 
esparto grass, barley, sponges. The value of the total ex- 
ports in 1884 was £745,554 [$3,623,392.44], and in 1885 
£882,946 [$4,291,117.56]. In 1885 1035 vessels (71,133 tons) 
entered the port of Goletta, and the entries at other ports 
were 3033 (55,050 tons). 

History.—The history of Tunis begins for us with the es- 
tablishment of the Phcenician colonies; see yol. xviii. p. 819 
The Punic settlers Semitized 
the coast, but left the Berbers of the interior almost un- 
touched. The Romans entered into the heritage of the 
Carthaginians and of the vassal kings of Numidia, and Pu- 
nic speech and civilization gave way to Latin, a change 
which from the time of Czesar was helped on by Italian col- 
onization. Rich in corn, in herds, and in later times also in 
oil, and possessing valuable fisheries, mines, and quarries, 
the proviuce of Africa, of which Tunis was the most im- 
portant part, attained under the empire a prosperity to 
which Roman remains in all parts of the country still bear 


witness. Carthage was the second city of the in part 
of the empire, “after Rome the busiest and perhaps the 
most corrupt city of the West, and the chief centre of Latin 
culture and letters.” In the early history of Latin Chris- 
tianity Africa holds a more important place than Italy. It 
was here that Christian Latin literature took its rise, and 
to this province belong the names of Tertullian and Cyp- 
rian, of Arnobius and Lactantius, above all of Augustine. 
Lost to Rome by the invasion of the Vandals, who took 
Carthage in 439, the province was recovered by Belisarius 
a century later (533-4), and remained Roman to the Arab 
invasion, for which see vol. xvi. p. 570. The conqueror 
‘Okba founded the city of Kairwdn (c. 670), which was the 
residence of the governors of Africa under the Omayyads 
and thereafter the capital of the Aghlabite princes, the 
conquerors of Sicily, who ruled in merely nominal depen- 
dence on the ‘Abbasids (see vol. xvi. p. 611). 

The Latin element in Africa and the Christian faith dis- 
appeared in a single generation ; the Berbers of the moun- 
tains, who had never been Latinized and never really 
Christianized, accepted Islam without difficulty, but showed 
their stubborn nationality, not only in the character of 
their Mohammedanism, which has always been mixed up 
with the worship of living as well as dead saints (mara- 
bouts) and other peculiarities, but also in political move- 
ments. The empire of the Fatimites (see vol. xvi. p. 609) 
rested on Berber support, and from that time forth till the 
advent of the Turks the dynasties of north Africa’ 
really native, even when they claimed descent from some 
illustrious Arab stock. When the seat of the Fatimite em- 
pire was removed to Egypt, the Zirites, a house of the San- 
haja Berbers, ruled as their lieutenants at Mahdiya, and 
about 1050 Mo‘izz the Zirite, in connection with a 
movement against the Shi‘ites, transferred his very nomi- 
nal allegiance to the Abbasid caliphs. The Fatimites in 
revenge let loose upon Africaa vast horde of B 
Upper Egypt (B. HilAl and Solaim), the an 
modern nomads of Barbary. All Africa was ; 
the invaders, who, though unable to found an em) 
throw the settled government in the towns, 
ricultural Berbers into the mountains, and, 
gc to generation their lawless and ] 

ave ever since made order and prosp 
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ble in the open parts of the country. .The Zirite dynasty 
was finally extinguished by Roger I. of Sicily, who took 
Mahdiya in 1148 and established his authority over all the 
Tunisian coast. Even Moslem historians speak favorably 
of the Norman rule in Africa; but it was brought to an 
early end by the Almohade caliph ‘Abd al-Mu’min, who 
took Mahdiya in 1160, The Almohade empire soon began 
to decay, and in 13836 Aba Zakariyd, prince of Tunis, was 
able to proclaim himself independent and found a dynasty, 
which subsisted till the advent of the Turks. The Hafsites 
(so called from Abt Hafs, the ancestor of Abii Zakariyé, a 
Berber chieftain who had been one of the intimate disci- 
ples of the Almohade mahdi) assumed the title of Prince of 
the Faithful, a dignity which was acknowledged even at 
Mecca, when in the days of Mostansir, the second Hafsite, 
the fall of Baghdad left Islam without a titular head. In 


its best days the empire of the Hafsites extended from | 
Tlemcen to Tripoli and they received homage from the | 


Merinids of Fez; they held their own against repeated 
Frankish invasions, of which the most notable were that 
which cost St. Louis of France his life (1270) and that of 


the duke of Bourbon (1390), when English troops took part | 


in the unsuccessful siege of Mahdiya. They adorned Tunis 
with mosques, schools, and other institutions, favored let- 
ters, and in general appear to have risen above the usual 
level of Moslem sovereigns. But their rule was troubled 
by continual wars and insurrections; the support of the 
Bedouin Arabs was imperfectly secured by pensions, which 


formed a heavy burden on the finances of the state ;! and | 


in later times the dynasty was weakened by family dissen- 
sions. Leo Africanus, writing early in the 16th century, 
gives a favorable picture of the “great city” of Tunis, 
which had a flourishing manufacture of fine cloth, a pros- 
perous colony of Christian traders, and, including the sub- 
urbs, nine or ten thousand hearths; but he speaks also of 
the decay of once flourishing provincial towns, and espe- 
cially of agriculture, the greater part of the open country 
lying waste for fear of the Arab marauders. Taxation was 
heavy, and the revenue very considerable: Don John of 
Austria in a report to Philip II. states that the land reve- 
nue alone under the last Hafsite was 375,935 ducats 
[$852,620.58], but of this a great part went in pensions to 
the Arabs. : 
The conquest of Algiers by the Turks gave a dangerous 
neighbor to Tunis, and after the death of Mohammed the 
Hafsite in 1525 a disputed succession supplied Khair al-Din 
Barbarossa with a pretext for occupying the city in the 


name of the sultan of Constantinople. Al-Hasan, the son 


of Mohammed, sought help from the emperor, and was re- 
stored in 1535 as a Spanish vassal, by a force which Charles 


VY. commanded in person, while Andrea Doria was admiral | 


of the fleet. But the conquest was far from complete, and 


was never consolidated. The Spaniards remained at Goletta | 


and made it a strong fortress; but the interior was a prey 
to anarchy and civil war, until in 1570 ‘Ali Pasha of Algiers 
utterly defeated Hamid, the son and successor of Hasan, 
and oceupied Tunis. In 1573 the Turks again retreated on 
the approach of Don John, who had dreams of making him- 
self king of Tunis; but this success was not followed up, 


and in the next year Sultan Selim II. sent astrong expe- | 


dition, which drove the Spaniards from Tunis and Goletta, 
and reduced the country to a Turkish province. The civil 
administration was now placed under a pasha; but in a 
few years a military revolution transferred the supreme 
power to a dey elected by the janissaries, who formed the 
army of occupation. The government of the deys lasted 


till 1705, but was soon narrowed or overshadowed by the | 


authority of the beys, whose proper function was to manage 
the tribes and collect tribute. From 1631 to 1702 the office of 
bey was hereditary in the descendants of Murad, a Corsican 
renegade, and their rivalry with the deys and internal dis- 
sensions kept the country in constant disorder. Ibrahim, 
the last of the deys (1702-1705), destroyed the house of 
Murad and absorbed the beyship in his own office; but, 
when he fell in battle with the Algerians, Hosain b. ‘Ali, 
the son of a Greek renegade, was proclaimed sovereign by 
the troops under the title of “ bey,” and, being a prince of 


energy and ability, was able to establish the hereditary 
_ sovereignty, which has lasted without change of dynasty to 
the present time. 


; uent wars with Algiers, which need not detain us, 


form the chief incidents in the internal history of Tunis 
under the beys. 


Under deys and beys alike Tunis was es- 
entially a pirate state. Occasional acts of chastisement, of 
hich the lesbarament of Porto Farina by Blake in 1655 
as the most notable, and repeated treaties, extorted by 
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European powers, checked from time to time, but never put 
| an end to, the habitual piracies, on which indeed the public 

revenue of Tunis was mainly dependent. The powers were 
| generally less concerned for the captives than for the ac- 
| quisition of trading privileges, and the beys took advantage 


of the commercial rivalry of England and France to play 
| off the one power against the other. The release of all 

Christian slaves was not effected till after the bombardment 
of Algiers; and the definite abandonment of piracy may be 
| dated from the presentation tothe bey in 1819 of a collective 
| note of the powers assembled at Aix-la-Chapelle. The 
| Government had not elasticity enough to adapt itself to so 
profound a change in its ancient traditions; the finances 
| became more and more hopelessly embarrassed, in spite of 
ruinous taxation ; and attempts at European innovations in 
the court and army made matters only worse, so long as no 
attempt was made to improve the internal condition of the 
country. In the third quarter of the 19th century not 
more than a tenth part of the fertile land was under culti- 
vation, and the yearly charge on the public debt exceeded 
| the whole annual revenue. In these circumstances only 
the rivalry of the European powers that had interests in 
Tunis protracted from year to year the inevitable revolu- 
tion. The French had long regarded the dominion of the 
bey as their natural inheritance, and in 1881, having gota 
grievance against the bey in a commercial transaction of 
the French African Society, with the execution of which 
he had interfered (the affair of the Enfida estate),a French 
force crossed the Algerian frontier under pretext of chas- 
tising the independent Kroumir or Khomair tribes in the 
northeast of the regency, and, quickly dropping the mask, 
advanced on the capital and compelled the bey to accept 
the French protectorate: The actual conquest of the coun- 
try was not effected without a serious struggle with Moslem 
fanaticism; but all Tunis was brought completely under 
French jurisdiction and administration, supported by mili- 
tary posts at every important point. The power of the bey 
is null and his dignity merely nominal,—a fact acknowl- 
edged by Great Britain by the surrender in 1883 of Her 
Majesty’s consular jurisdiction in the regency. 


Literatwre.—Of Arabic sources accessible in translations, the geo- 
Peon works of Ya‘kubi (Descriptio al Magribi, by De Goeje, 

eyden, 1860), Al-Bakri (Desc. de seedy septentr., by De Slane, 
Paris, 1859 ; Arabic text, ibid. 1857), and Edrisi (Deser. del Afrique, 
etc., by Dozy and De Goeje, Leyden, 1866) belong to the 10th, 11th, 
and 12th centuries respectively ; the history of Ibn Khaldiin 
| (Hist. des Berbéres, by De Slane, 4 vols., Algiers, 1852-56) includes the 
earlier Hafsites, that of Al-Kairawani (Hist. del’ Afrique, by Pellis- 
sierand Rémusat, Paris, 1845,in Expl. Scient. dev Algérie, vol. vii. ; 
Arabie text, Tunis, 1286 A.H.) deals especially with Bunis, and goes 
down to 1681. The geography of Tunis is treated by E. Pellissier 
(Explor. Scient. de U Algérie, vol. xvi., Paris, 1853), C. Tissot (Géog. 
Comparée de la Province Romaine d’ Afrique, vol. i., Paris, 1884), and 
Piesse (ltinéraire de U Algérie, ete., new ed., Paris, 1887), and in 
Murray’s Handbook, by Sir R. Playfair (1887), who has also pub- 
lished Travels in the Footsteps of Bruce in Alg. and Tunis (London, 
| 1887). A French survey is in pooree and some of the maps are 
| published. For the modern history, see Rousseau, Annales Tu- 
nisiennes (Algiers, 1864), and Broadley, Tunis Past and Present (Edin- 
burgh, 1882) ; for the archeology, Davis, Carthage and her Remains 
(London, 1860), Guérin, Voyage Archéologique (1862), and D’ Heris- 
son, Mission Archéol. en Tunisie (Paris, 1881). The excellent de- 
scription of Africa by Leo Africanus is in Ramusio and Purchas, 
Shaw’s Travels (1738) may still be consulted. Of other books of 
| travels Maltzan’s Reise (Leipsic, 1870) deserves mention. 


TUNIS, capital of the regency of the same name, in 
36° 50’ N. lat. and 10° 12’ KE. long., is situated on an 
isthmus between two salt lakes, a marshy sebkha to 
the southwest and the shallow Boheira to the north- 
east. The latter is twelve miles in circumference, and 
on the side opposite Tunis is connected with the Bay 
of Tunis at the port of Goletta (Halk al-Wad) by a 
short canal. The old town, of which the walls have in 

reat part disappeared, lies between two suburbs, the 

ibat al-Soweika on the north and the Ribit Bab 
al-Jezfra on the south. These suburbs were sur- 
rounded by a wall in the beginning of the 19th cen- 
tury. Between the old town and the Marine Gate on 
the Boheiraa Ronee quarter, containing the palace 
of the resident, publi 


ic offices, the provisional cathedral, 
and huge blocks of new houses in the French style, 
has sprung up. At the extreme west of the old town 
is the citadel, now used as barracks, whose lofty circuit 
includes the mosque built by Abii Zakarfyé the Haf- 
site in 1232. To the same century belongs the, great 
mosque of the Olive Tree (Jami‘ al-Zeittina) in the 
centre of the town, with its many domes and spacious 
cloister, which possesses a library and serves as a col- 
lege for some 450 students of Moslem learning. To 
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the north near the walls of the old town rises the 
dome of the mosque named after Sidi Mahrez, a re- 
nowned saint of the 5th century of the Flight, whose 
tomb gives it a right of sanctuary for debtors. There 
are many other mosques and chapels, but all are closed 
against Christians. 
the citadel and é 
in bad French taste, but contains some rooms of the 
18th century with admirable Moorish decoration in 
the delicate stucco arabesque work for which Tunis 
was formerly famous. i 1 ) 
old town lies in its bazaars, which retain their Oriental 
character unimpaired. Water is supplied to numerous 
fountains by an ancient aqueduct from Jebel Zaghwan, 
repaired at a cost of half a million sterling by the late 
Bey Mohammed al-Sddik. The principal educational 
establishments besides that of the great mosque are 
the Sddikfya college, founded in 1875 for gratuitous 
instruction in Arabic and European subjects, the col- 
lege of St. Charles, conducted by priests and open to 
Christians and Moslems alike, and the normal school, 
founded in 1884 by the bey to train teachers in the 
French language and European ideas. The popula- 
tion of Tunis is about 125,000, of whom one-fifth are 
Jews and one-fifth Europeans, chiefly Maltese and 
Ttalians. 


The environs of Tunis are admirable from the beautiful 
views they present; the finest prospects are from the hill 
on the southeast, which is crowned by a French fort, and 
from the Belveder on the north of the town (Jebel al-Tiiba), 
on which stands a very ancient fortress. Half-an-hour’s 
drive west of the town is the decaying palace called the 
Bardo, a little town in itself, remarkable for the “lion 
court” and some apartments in the Moorish style. 
port of Goletta, with 4000 inhabitants, is connected with 
Tunis by a railway 10 miles long. The older or southern 
part of the town next the canal has a fortress, now used as 
barracks, built by the Turks on the site of the Spanish for- 
tress destroyed in 1574. The ruins of Carthage lie a few 
miles north of Goletta. The chief manufactures of Tunis 
are still textiles, as in the time of Leo Africanus. The 
manufacture of silk dates from the settlement of Moorish 
refugees from Spain about 1600. There are also tanneries, 
a tobacco factory, and some minor industries. The annual 
exports of grain, oil, stuffs, hides, and essences are valued 
at £720,000 [$3,499,200], and the imports, chiefly of cotton 
goods, at £560,000 [$2,721,600]. There are two French 
steamers weekly between Marseilles and Goletta, and the 
coast towns are served and connected with Malta both by 
French and Italian packets. ’ 

History.—Tunis was a Carthaginian city and is repeatedly 
mentioned in the history of the Punic wars. Strabo speaks 
of its hot baths and quarries. Under the Arabs it rose to 
importance, became the usual port for those going from 
Kairwan to Spain, and was one of the residences of the 
Aghlabites. In the 10th century it suffered severely, and 
was repeatedly pillaged in the wars of the Fatimites with 


Abti Yazid and the Zendta Berbers. For its later fortunes | 


see above in the history of the country, of which since the 
accession of the Hafsites it has been the capital. 


TUNNELLING. The process of making a more 
or less horizontal underground passage, or tunnel, 
without removing the top soil is known as tunnelling. 
In former times any long tube-like passage, however 
constructed, was called a tunnel. At the present day 
the word is sometimes popularly applied to an under- 
ground passage constructed by trenching down from 
the surface to build the arching and then refilling with 
the top soil; but a passage so constructed, although 
indistinguishable from a tunnel when completed, is 
more correctly termed a *‘ covered way,’’ and the opera- 
tions ‘‘ cutting and covering,” instead of tunnelling. 
Making a small tunnel, afterwards to be converted 


into a larger one, is called ‘‘ driving a heading,’’ and 


. > . +] 
in mining operations small tunnels are termed “ gal- 


leries,’’ ‘‘ driftways,’’ and ‘‘adits.’’ If the under- 
ground passage is vertical it,is a shaft; if the shaft is 
commenced at the surface the operations are known 
as ‘‘sinking,’’ and it is called a “‘rising’’ if worked 
upwards from a previously constructed heading or 
gallery. 


The palace of the bey, between | 
a s aa 4 | 
the mosque of the Olive Tree, is partly | 


The chief attraction of the | 


The | 


TUNNELLING. 


Tunnelling has been effected by natural forces to a far 
greater extentthan by man. In limestone districts innu- 
merable swallow-holes, or shafts, have been sunk by the 
rain water following joints and dissolving the rock, and 
from the bottom of these shafts tunnels have been exea- 
vated to the sides of hills ina manner strictly analogous ° 
to the ordinary method of executing a tunnel by 
sinking shafts at intervals and driving BaKataae there- 
from. Many rivers find thus a course underground. 
In Asia Minor one of the rivers on the route of the 
Mersina Railway extension pierces a hill by means of 
a natural tunnel, whilst a little south at Seleucia 
another river flows through a tunnel, 20 feet wide and 
23 feet high, cut 1600 years ago through rock so hard 
that the chisel marks are still aiasaeaee e. The Manm- 
moth cave of Kentucky and the Peak caves of Derby- 
shire are examples of natural tunnelling. Mineral 
springs bring up vast quantities of matter in solution. 
‘It has been estimated that the Old Well Spring at 
Bath has discharged since the commencement of the 
(19th century solids equivalent to the excavation of a 

6 feet by 3 feet heading 7 miles long; and yet the 
water is perfectly clear and the daily flow is only the 
150th part of that pumped out of the great railway 
tunnel under the Severn. Tunnelling is also carried 
on to an enormous extent by the ‘action of the sea. 
_Where the Atlantic rollers break on the west coast of 
Treland, on the seaboard of the western Highlands of 
Scotland, and elsewhere, numberless caves and tunnels 
|have been formed in the cliffs, beside which artificial 
‘tunnelling operations appear insignificant. The most 
_ gigantic subaqueous demolition hitherto carried out by 
man was the blowing up in 1885 of Flood Rock, a mass 
about 9 acres in extent, near Long Island Sound, New 
York. To effect this gigantic work by a single instan- — 
taneous blast a shaft was sunk 64 feet below sea level, 
from the bottom of which four miles of tunnels or 
galleries were driven so as to completely honeycomb 
the rock. The roof rock ranged foe 10 feet to 24 
feet in thickness, and was supported by 467 pillars 15 
feet square ; 13,286 holes, averaging 9 feet in length 
and 3 inches in diameter, were drill in the pillars and 
roof. About 80,000 eubie yards of rock were excavated 
‘in the galleries and 275,000 remained to be blasted 
away. The holes were charged with 110 tons of 
‘‘rackarock,’”’ a more powerful explosive than gun- 
| powder, which was fired by electricity, when the sea 
'was lifted 100 feet over the whole area of the rock. 
| Where natural forces effect analogous results, the holes 
are bored and the headings driven by the chemical and 
‘mechanical action of the rain and sea, and the explo- 
sive force is obtained by the expansive action of air 
locked up in the fissures of the rock and compressed 
to many tons per square foot by impact from the waves. 
Artificial breakwaters have often been thus tunnelled 
into by the sea, the compressed air blowing out the 
blocks and the waves carrying away the débris. - 

With so many examples of natural caves and tunnels 
in existence it is not to be wondered at that tunnelling 
was one of the earliest works undertaken by man, 
for dwellings and tombs, then for quarrying and min- 
ing, and finally for water supply, drainage, and other 
requirements of civilization. A Theban king on ascend- 
ing the throne began at once to drive the tunnel which 
was to form his final resting place, and persevered with 
the work until death. The tomb of Menptah at 
Thebes was driven at a slope for a distance of 350 
into the hill, when a shaft was sunk and the tunnel 

rojected a further length of about 300 feet, and en- 
arge’ into a chamber for the sarcophagus. Tun- 
nelling on a large scale was also carried on at the a 
temples of Nubia and of India, and the i | 
features of the entrances to some of these ' 
might be studied with advantage by the desi 
— a fronts. ef i baie he 
underground quarrying followe o EK; 
posite the Pyramid Parallel gale 
square were driven into the rock and er 
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eut, so that a hall 300 to 400 feet wide was formed, 
with a roof supported by rows of pillars 20 feet square 
and 20 feetapart. Blocks of stone were removed by the 
workmen cutting grooves all round them, and, where 
the stone was not required for use, but merely had to 


‘be removed to form a gallery, the grooves were wide | 


enough for a man to stand up in. Where granite, 
diorite, and other hard stone had to be cut, the work 
was done by tube drills and by saws supplied with 
corundum, or other hard gritty material, and water,— 


the drills leaving a core of rock exactly like that of the | 


modern diamond drill. As instances of ancient tunnels 
through soft ground and requiring masonry arching, 
reference may be made to the vaulted drain under the 
southeast palace of Nimrtid and to the brick arched 
tunnel, 12 feet high and 15 feet wide, under the 
Euphrates. In Algeria, Switzerland, and wherever the 
Romans went, remains of tunnels for roads, drains, 
and water-supply are found. Pliny refers to the tunnel 


constructed for the drainage of Lake Fucino as the | 


reatest public work of the time. It was by far the 
ongest tunnel in the world, being more than 3} miles 
in length, and was driven under Monte Salviano, 
which necessitated shafts no less than 400 feet in 
depth. Forty shafts and a number of ‘cuniculi’ 


or inclined galleries were sunk, and the excavated | 


material was drawn up in copper pails, of about ten 
gallons capacity, by windlasses. The tunnel was de- 
signed to be 10 feet high by 6 feet wide, but its actual 
cross section varied. It is stated that 30,000 laborers 
were occupied eleven years in its construction. With 
modern appliances such a tunnel could be driven from 
the two ends without intermediate shafts in eleven 
months. 

No practical advance was made on the tunnelling 
methods of the Romans until gunpowder came into 
use. Old engravings of mining operations early in the 
17th century show that excavation was still accom- 
plished by pickaxes or hammer and chisel, and that 
wood fires were lighted at the ends of the headings to 
split and soften the rock in advance (see Fig. 1). 
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; work ; probably upwards of 4000 railway tunnels have 
been executed. 

Subaqueous Tunnelling.—In 1825 Brunel commenced and in 
1843 completed the Thames tunnel, which was driven at 
points through liquid mud by the aid of a “shield” at a 
cost of about £1300 per lineal yard. It is now used by the 
East London Railway. In 1872 Chesborough began tunnel- 
| ling under the Detroit river, between Canada and Michigan, 

U. S., but the work was abandoned owing to continued 
irruptions of water after some 600 yards of headings had 
| been driven, 

The most important subaqueous work yet accomplished 
| —the Severn tunnel, 44 miles in length—was commenced in 
| 1873 and finished in 1886, Messrs. Hawkshaw, Son, Hayter, 
and Richardson being the engineers and Mr. T. A. Walker 
the contractor. The bed of the Severn is formed principally 
of marls, sandstones, and conglomerates in nearly horizon- 
tal strata, overlying highly inclined coal measures, shales, 
and sandstones, which are also exposed in the bed of the 
|river, The tunnel is made almost wholly in the Trias and 
| Coal measure formations, but for a short distance at its 
/eastern end it passes through gravel. The lowest part of 
the line is below the “ Shoots,” where the depth is 60 feet at 
low water and 100 feet at high water, and the thickness of 
Pennant sandstone over the brickwork of the tunnel is 45 
| feet. Under the Salmon Pool, a depression in the bed of 
the river on the English side, there is a cover of only 30 feet 
of Trias marl. Much water was met with throughout. In 
/1879 the works were flooded for some months by a large 
land spring on the Welsh side of the river. The water 
which supplied the spring came from fissures in the carbon- 
iferous limestone, which was met with only at this place, 
and it is now conveyed by a side heading parallel to the 
tunnel to a shaft 29 feet in diameter, in which are fixed 
pumps of adequate power. On another occasion the works 
were flooded by water which burst through a hole in the 
river bed at the Salmon Pool. This hole, which was in the 
Trias marl and had an area of 16 feet by 10 feet, was subse- 
quently filled with clay and the works were completed be- 
neath it. The tunnel is for a double line of railway and is 
lined throughout with vitrified bricks set in Portland 
cement mortar. A heading was first driven entirely across 
the river to test the ground and subsequently another 
heading at a lower level. ‘ Breakups” were made at in- 
tervals of two to five chains and the arching was carried 
|on at each of these points. All parts of the excavation 
| were timbered, and the greatest amount excavated in any 
one week was 6000 cubic yards. Owing to the inrush 
of water it was frequently necessary to completely 
roof the timbering with felt or corrugated iron before 
the bricklayers could commence the arching. The 
total amount of water raised at all the pumping stations 
is about 27,000,000 gallons in twenty-four hours; but 
the total pumping power provided is equal to 66,000,000 
gallonsin twenty-four hours. The ventilation is effected 
by a fan of the Guibal pattern, 40 feet in diameter and 
12 feet wide, making forty-three revolutions and draw- 
ing 447,000 cubic feet of air per minute from the tunnel 
through an 18-feet shaft at Sudbrooke (Monmouth). 

Another example of subaqueous tunnelling, second 
only in importance to the foregoing, is the Mersey 
tunnel, the length of which between the pumping 
shafts on each side of the river is 1 mile. From each 
shaft a drainage heading was driven through the red 
sandstone with a rising gradient towards the centre of 
the river. This heading was partly bored out by a 
Beaumont machine to a diameter of 7 feet 4 inches, 
and at a rate attaining occasionally 65 lineal yards per 
week. All of the tunnel excavation, amounting to 
320,000 cubic yards, was got out by hand labor, since 
heavy blasting would haveshaken the rock. The mini- 
mum cover between the top of the arch and the bed of 
the river is 30 feet. Pumping machinery is provided 
for 27,000,000 gallons per day, which is more than 
double the usual quantity of water; and ample venti- 
lation is secured by two 30-feet diameter and two 40- 
feet diameter Guibal fans. Messrs. Brunlees and Fox 
were the engineers, and Messrs. Waddell the con- 


Fic. 1.—Method of mining, 1621. (From De Re Metallica, Basel, 1621.) | tractors for the works, which were opened in 1886, about 


Crude methods of ventilation by shaking cloths in the 
ings and by placing inclined boards at the top of 
; afts are also on record. In 1766 a tunnel 9 feet 
wide, 12 feet high, and 2880 yards long was commenced 
on the Grand Trunk Canal, England, and_ completed 

sven years later; and this was followed by many 
thers. On the introduction of railways tunnelling be- 
me one of the ordinary incidents of a contractor’s 


6 years after the commencement of operations. 

Proposals for the construction of a tunnel about 30 
miles in length to connect England and France have 
been brought forward periodically from the commence- 
ment of the 19th century, but nothing was done until 
1881, when preliminary works of some importance were 
commenced by Sir Edward Watkin and the South- 
Eastern Railway Company. At the proposed point of 
crossing the deepest part of the channel is 210 feet, 
and, as the beds on the English side and those on the 
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French side, so far as relates to the gray chalk and chalk 
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| seen from the following particulars of the three tunnels 


marl, are each 225 feet thick, it is assumed that those through the Alps, the longest yet constructed : 


strata are continuous and that the tunnel would be driven 
through a water-tight material. Shafts have been sunk 
near Folkestone, and experimental headings have been 
driven 2000 yards under the sea, on the line of the tunnel. 
The heading, 7 feet in diameter, was cut by a Beaumont 
boring machine, having two arms with steel teeth, and 
driven by compressed air; the usual rate of progress was 15 
lineal yards per day. 

A partially constructed subaqueous tunnel now lies 
drowned under the Hudson river at New York. An attempt 
was made to drive a double tunnel through the mud and 
silt forming the river bed. In 1880, when about a hundred 
yards had been completed, the water burst in, and twenty 
men were drowned. Work was subsequently resumed on 
the following plan (see Fig. 2). A pilot tunnel, consisting 
of an iron tube of 6 feet 6 inches in diameter, was advanced 
from 30 to 40 feet ahead of the main tunnel, to form a firm 
support for the iron plates of the latter by means of radial 
screws. Compressed air, pumped into the tunnel at a 
pressure of about 20 tb per square inch, prevented the 
weight of silt and water from crushing the plating and 
flowing into the tunnel. The excavated silt was mixed 
with water and ejected by compressed air. Between the 
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| Tunnel. | Length. ) Progress per day. Cost. 
Miles. Lineal Yards. | Per Lineal Yard. 
| Mont Cenis...... ve 2.57 £226 [$1098.36] 
| St. Gotthard..... a | 6.01 143 [$694.98 
) 9.07 108 [$524.88 
| 


| Arlberg............ 6 
| 
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In 1857 the first blast was fired in connection with the 
Mont Cenis works; in 1861 machine drilling was intro- 
duced; and in 1871 the tunnel was opened for traflic. With 
the exception of about 300 yards the tunnel is lined through- 
out with brick or stone. Little interest now attaches to 
the method of tunnelling adopted at Mont Cenis, as it is in 
several respects obsolete. During the first four years of 
hand labor the average progress was not more than 9 inches 
per day on each side of the Alps; but with compressed-air 
rock-drills the rate towards the end was five times greater. 

In 1872 the St. Gotthard tunnel was commenced and in 
1881 the first locomotive ran through it. Mechanical drills 
were used from the commencement. Tunnelling was 
carried on by driving in advance a top heading about 8 
feet square, then enlarging this sideways, and finally 
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sinking the excavation to invert level (see Figs. 3 and 


4). Air for working the rock-drills was compressed to 
seven atmospheres by turbines of about 2000 horse- 
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Fic. 2.—Hudson river tunnel—method of work. 


shafts the length of the proposed tunnel is 1 mile, and about 
one-eighth of the distance had been accomplished when the 
works were stopped for financial reasons.! 

Small subaqueous tunnels have been driven through clay 
without difficulty under Lakes Michigan and Erie, and 
elsewhere in America. In England a heading was 
driven nearly across the Thames in 1807, and eighty 
years later two 10 feet 6 inch iron-lined tunnels were 
constructed under the river close to the foundation 
of London Bridge by Mr. Greathead, with the aid of 
asimple annular shield advanced by six hydraulic 
presses. Where open gravel or water has to be tun- 
nelled through a diaphragm must be fitted to the 
shield. Mallet proposed in 1858 to carry in this 
way a tubular tunnel across the English Channel. 
Various plans have been suggested for the removal 
of the soil in advance of the shield. Mr, Greathead 
would effect it by the circulation of a closed cur- 
rent of water, carrying the stuff through the shield 
from front to back; and an American plan provides 
for forcing it bodily out of the way by a plough- 
shaped shield, aided by jets of water at a very high 
pressure. 

Tunnelling through Mountains.—Where a great thick- 
ness of rock overlies a tunnel, it is necessary to do the 
work wholly from the two ends, without intermediate shafts. 
The problem resolves itself into devising the most expedi- 
tious way of excavating and removing the rock, and there 
are none of the uncertainties and difficulties which make 
subaqueous tunnelling of so high an interest. Experience 
has led to great advances in speed and economy, as will be 


1 [Work on this tunnel was resumed in June, 1887.—Am. Ep.] 


power. Six to eight Ferroux drills, making about 180 
blows a minute, were mounted on a carriage and pushed 
up to the point of attack. From thirteen to eighteen 
holes were drilled by the machine and its sixteen 
attendants to depths of from 2’ 7” to 4’ 3” in three to 
five hours, and the work of charging with dynamite, 
firing, and clearing away was then done by twenty-two 
men in three to four hours. The charge per hole 
averaged 1? tb, and after firing a strong current of 
compressed air was directed over the face of the excaya- 
tion. Four sets of holes were under favorable cireum- 
stances drilled in twenty-four hours, which rendered a 
progress of 13 feet per day in such rock as gneiss attain- 
able in each heading. 

The driving of the Arlberg tunnel was commenced in 
1880 and the work was completed in little more than 
three years. The main heading was driven along the 
bottom of the tunnel and shafts were opened up 25 to 
70 yards apart, from which smaller headings were driven 
right and left. The tunnel was enlarged to its full sec- 
tion at different points simultaneously in lengths of 8 
_ yards, the excavation of each occupying about 20 days, 
and the masonry 14 days. Ferroux percussion air 
drills and Brandt rotary hydraulic drills were used, 
and the performance of the latter was especially satisfactory. 
After each blast a fine spray of water was injected, which as- - 
sisted the ventilation materially. In the St. Gotthard tunnel 
the discharge of the air drills was relied on for ventilation. 
In the Arlberg tunnel over 8000 cubie feet of air Lied minute 
were thrown in by ventilators. In along tunnel the quick 
transport of materials is of equal importance with rapid drill- 
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Figs. 3 and 4.—Method of excavation in St. Gotthard tunnel. 


ing and blasting, In the Arlberg, to keep pace 
miners, 900 tons of excavated material had to be rem 
350 tons of masonry to be introduced, at each e 
tunnel, which necessitated the transit of 450 wago 
traffic was carried on over a length of 34 mi 
track of 27-inch gauge with two sidings. | 

motives ran into the tunnel the fires wer 


and, as the pressure in the boiler 
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the stored-up heat in the water furnished the necessary | first between the head trees and the first sill was formed 
power. The cost per lineal yard varied according to the | with a rake of 1 in 43, the second and third with a rake of 
thickness of masonry lining and the distance from the|1in 6, and the fourth was vertical, the whole face being 
mouth of the tunnel. For the first 1000 yards from the | close boarded (see Figs. 5 and 6). The arch and side walls 
entrance the prices per lineal yard were £11, 8s. [$55.40] | were eight rings and the invert six rings thick. A 12-feet 
for the lower heading; £7, 12s. [$36.94] for the upper one; | length was completed in 12 to 14 days, and the subsidence 
£30, 10s. [$148.23] for the unlined tunnel; £45 [$218.70] for | in the ground was about 34 inches. Under buildings and 


the tunnel with a thin lining of masonry; and £124, 5s. | roads the tunnel was executed in 6-feet lengths. The crown 
[$603.85] with a lining 3 feet thick at the arch, 4 feet at the | bars, 15 inches in diameter, alternating six and seven in 


sides, and 2 feet 8 inches at the invert. 
Long Tunnels —The new Croton aqueduct tunnel from 
Croton dam to the reservoir in New York is worthy of note 


Fias. 5 and 6.—Great Northern Railway tunnel. Method of tunnelling 


under the Metropolitan cattle market, London. 


both for its great length and the rapid progress made with 
it. The distance is 334 miles and practically the whole is 
tunnelled through rock. Shafts were sunk about 14 miles 
apart and headings driven each way. Ingersoll drills were 
chiefly used, and the rate of advance with the headings was 
in 1886 1} miles per month. The old Croton aqueduct was 
7 feet 8 inches wide by 8 feet 5 inches high; the new one 
is 13 feet 7 inches in width and height. 

Tunnelling in Towns.— Where tunnels have to be carried 
through soft soil and in proximity to valuable buildings 
special precautions have to be taken to avoid settlement. 

e important Metropolitan tunnels constructed by Sir 
John Fowler have already been described under RAILWAY 
(vol. xx. pp. 241-42). Another successful example of such 
work is the tunnel driven in 1886 by Mr. Johnson, the 


Fic. 7.—Mr. B. Baker's 


reat Northern Company’s engineer, under the Metropoli- 
n cattle market. here clear of buildings the tunnel 

executed in 12-feet lengths measured from the finished 

, the excavation extending another 5 feet. The 

‘the excavation was carried out in four sections, the 
eo 


pneumatic shield. 


number, were built in with solid brickwork in cement and 
hard wood wedging. The skeleton centres for the arching 
were supported by props notched into the ribs and pro- 
vided with wedges for tightening up. A 6-feet length 
was built in 6 days, and the surface subsidence, con- 
sequent upon the impossibility of exactly fitting the 
poling boards to the clay, was only from 1 inch to 1 
inches. Several heavy buildings were tunnelled under 
without any structural damage arising. 

Where open ballastand running sand heavily charged 
with water are met with a tunnel cannot be driven on 
the ordinary system without seriously endangering 
adjoining buildings. To meet such cases, and also to 
provide a safe means of tunnelling under dock basins, 
canals, and rivers, the pneumatic shield (see Fig. 7) 
was designed by Mr. Benjamin Baker. The shield is 
supported against external pressure by vertical girders 
about 6 feet apart. Horizontal shelves of steel plates 
with cutting edges are spaced about 4 feet apart, and 
the face of the shield is closed by vertical plates and 
slides; the arrangement is such that any slide can be 
opened to admit of the ballast or sand being exca- 
vated, whilst the compressed air filling the tunnel 
prevents the influx of water during the process. 
Where hard water-tight clay is encountered, sections 
of the shield plates are unbolted to admit miners. 
When suflicient material has been excavated the shield 
is advanced by hydraulic pressure and the brick arch- 
ing built. 

See AQUEDUCT and RAILWAY; also H.S. Drinker’s Tunnelling, 
New York, 1878, (a most important work); and Proce. Inst. Civ. 
Eng., art. “ Tunnels.” (B, B.) 

TUNNY (Thynnus thynnus), one of the largest 
fishes of the family of Mackerels, belongs to the genus 
of which the Bonito (7h. pelamys) and the Albacores 
(Th. albacora, Th. alalonga, ete.) are equally well- 
known members. From the latter the tunny is distin- 
guished by its much shorter pectoral fins, which reach 
backwards only to, or nearly to, the end of the first dor- 
sal fin. It possesses nine short finlets behind the dor- 
sal and eight behind the anal fin. Its coloris dark bluish 
above, and grayish, tinged and spotted with silvery, be- 
low. The tunny is a pelagic fish, but periodically ap- 
proaches the shore, wandering in‘large shoals, at least in 
the Mediterranean, within well-ascertained areas along 
the coast. The causes by which its wanderings are regu- 
lated in the Atlantic Ocean are much less understood; it 
not unfrequently appears in small companies or singly 
in the English Channel and in the German Ocean, prob- 
ably in peas of the shoals of pilchards and herrings 
on which it feeds. The regularity of its appearance 
on certain parts of the coasts of the Mediterranean 


Tunny (Thynnus thynnus). 


has led to the establishment of a systematic fishery, 
which has been carried on from the time of the Pheeni- 
cians to the present day. Immense numbers of tun- 
nies were caught on the Spanish coast and in the Sea 
of Marmora. where, however, this industry has much 
declined. The Sardinian tunnies were considered to 
be of superior excellence. The greatest number is now 
caught on the north coast of Sicily, the fisheries of this 
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island supplying most of the preserved tunny which 
is exported to other parts of the world. In ancient 
times the fish were preserved in salt, and that coming 
from Sardinia, which was especially esteemed by the 
Romans, was known as Sulsamentum sardicum. At 
yresent preference is given to tunny preserved in oil. 
Many of the fishes, especially the smaller ones, are 
consumed fresh. The tunny occurs also in the 


ace in the Indo-Pacific Ocean. It is one of the 


| 
faraest fishes, attaining to a length of ten feet and toa 


> 1 
weight of more than a thousand pounds. 
On the tunny fisheries of ancient and modern times, see 


Cuvier and Valenciennes, Hist. Nat. des Poissons (vol. viii. 
pp. 71-92). 


TUNSTALL, a market town of Staffordshire, Eng- 
land, is situated on a branch line of the London and 
North-Western Railway and on the Trent and Mersey 
Canal, 4 miles northwest of Stoke and 168 northwest 
of London. 
market (1858), town hall (1884), old court-house (now 
used asa free library and reading room), and board 
schools (1880). The chief manufactures are those 
peculiar to the Potteries district ; there are also large 
iron-works (coal and iron being obtained in the neigh- 
borhood), and brick and tile works. The town is 
chiefly the growth of the 19th century, and in 1811 
numbered only 1677 inhabitants. In 1885 it was in- 
eluded for parliamentary purposes in the borough of 
Neweastle-under-Lyme. It is governed by a local 
board of twenty-four members. The population of 
the urban sanitary district (area 690 acres) was 13,540 
in 1871, and 14,244 in 1881. 

TURANIAN. This word means etymologically no 
more than ‘‘ not Iranian,” and in this sense the word 
Turan was used by Sasanian monarchs to cover those 
parts of their realm that did not belong to Iran. The 
application of the word to denote the Ural-Altaic 
family of languages is extremely unfortunate and 
seems to be falling out of use. See PaHrLoLoey, vol. 


Xvili. pp. 792-93. 

TURBIN E. See HypromecHantcs, vol. xii. p. 
555. 

TURBOT,? the largest and best known of a genus 
of flat fishes, Rhombus, which bears the appropriate 
systematic name of J2h. maximus. The turbot has 
great width of body, and is scaleless, but is covered 
with conical bony tubercles. 
side of the body, the lower being slightly in advance 
of the upper; the mouth is large and armed with teeth 
of uniformly minute size. The turbot is found all 
round the coast of Europe (except in the extreme 
north), preferring a flat sandy bottom with from 10 to 
50 fathoms of water. The broad banks off the Dutch 
coast are a favorite resort. It is a voracious fish, and 
feeds on other fish, crustaceans, and mollusks. It 
seems to constantly change its abode, wandering north- 
ward during the summer, and going into deeper water 
in the cold season. Some thirty years ago it was esti- 
mated that the Dutch supplied turbot to the London 
market to the value of £80,000 [$388,800] a year. At 

resent (1887) the value of turbot annually sold in 
ondon cannot be ascertained ; but it must be several 
times that amount, and is principally earned by Eng- 
lish line-fishermen and trawlers. Although the turbot 


abounds off the west coast of Ireland, the fishing is, 


not carried on with the same energy and success as in 
the English Channel and German Ocean. The turbot 


1 [Orcynus thynnus, the so-called American tunny or great horse 
mackerel, called also the albicore, is found along the Atlantic 
coast from Nova Scotia to New Jersey during the summer months. 
It attains a length of from 9 to 15 feet and yields about 20 gallons 
of oil.—Am. Eb. 

2 The word “turbot” is of great antiquity, perhaps of Celtic 
origin; it is preserved in French in the same form as in English, 
and is composed of two words, of which the second is identical 
with the “but” in holibut and with the German “ Butte,” which 
pa eg flat fish. The German name for the turbot is “ Stein- 

utte.” 


a 
South | 
Pacific; but several other species seem to take its | 
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is also common, though not abundant, in the Mediter- 
|ranean, and is replaced in the Black Sea by an allied 
species with much larger bony tubercles (2h. meroti- 
cus). Both species grow to a large size, being usually 
sold at from 5 to 10 tb; but the common turbot is 
stated to attain to a weight of 30 tb. Both from its size 
and the excellent flavor of its flesh it ranks next 
after the codfish among British sea-fishes. 

TURENNE, Henri pE La Tour dD’ AUVERGNE, 
VICOMTE DE (1611-1675), a famous French general of 
the 17th century, was the second son of Henri, Due 
de Bouillon, by Elizabeth, daughter of William L., 
yrince of Orange, and was born at Sedan on 11th 
September, 1611. He was carefully educated in the 
strictest doctrines of the reformed religion, and at the 
'age of thirteen was sent to learn war from his uncles 
Maurice and Henry of Nassau, in the campaigns of 
these princes against the Spaniards. In 1626 he 
received a commission as captain of infantry in the 
service of Holland, and by 1630 had shown such mili- 
tary capacity that Richelieu invited him back to 
France and appointed him colonel of a regiment. He 
was present at the relief of Casale, and on 21st June, 
1635, was made a maréchal de camp for his services 
at the siege of La Motte in Lorraine under De la 
Force. In that year he took command of a division 
in the army under Cardinal La Valette in the defence 
of Mainz, and, when the cardinal’s army had to fall 
back on Metz from want of provisions, Turenne com- 
manded the rear-guard, covering the retreat with 
admirable skill. In 1636 he was present under La 
Valette at the siege of Saverne, where he was 
wounded, and in the campaign in Franche Comté; 
in 1637 he served under the same commander in Flan- 
ders, took Landrecies, and drove back the cardinal 
‘infant from Maubeuge. In 1638 he served under 
Bernhard of Saxe-Weimar at the siege of Breisach, 
and in the following year was transferred to the army 
of D’ Harcourt in Italy. It was at this epoch that he 
established his fame as a general. In November, 1639, 
he covered the retreat of the army, and fought a 
famous engagement, known as the battle of the 
‘‘youte de Quiers’’; in 1640 he saved Casale, and 
insisted upon not abandoning the siege of Turin, 
which town surrendered on 24th September ; in 1641 
he took Coni, Ceva, and Mondovi; and on llth 
March, 1642, he was promoted to the rank of lieuten- 
ant-general. After he had served for a short time in 
Roussillon, he was appointed by Richelieu in 1643 to 
the command of the army in Italy, under Thomas of 
Savoy, although his brother, the Due de Bouillon, 
had just before been arrested as an accomplice in the 
conspiracy of Cing Mars. Mazarin did not exhibit quite 
so much confidence in Turenne, and in December, 1643, 
removed him from Italy, sending him to collect the 
remains of Bernhard of Saxe-Weimar’s army and 
form them once more into an organized force; but he 
softened the transference by creating Turenne a mar- 
shal of France on 16th May, 1644.° 

TT aeeaie’s four campaigns in Germany, which 
largely contributed to the peace of Westphalia, have 
‘always been regarded as models in the art of war. In 
June, 1644, he crossed the Rhine at Breisach, and was 
marching against the Comte de Merey, the Imperial- 
ist general, who was at Freiburg, when he was super- 
‘seded by the Due d’Enghien, better known by his 
later title of the Prince de Condé. D’Enghien, after 
fighting the three days’ battle of Freiburg, left the 
army again to Turenne, who took Philippsburg and 
Mainz, and then went into winter quarters. In May. 


| as. soon joined by D’ Enghien. 


% [This title had been conferred upon him 
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and totally defeated him at Nérdlingen on 3d August, 
1645, when Mercy was killed. D’Enghien again left 
the army to Turenne, who in conjunction with the 
Swedish army under Wrangel overran Franconia and 
Swabia, taking all the fortresses there in 1646. In 
1647 he conducted a still more masterly campaign, 
and after beating the Bavarians and Imperialists in 
two engagements he and the Swedes occupied Bava- 
ria, and drove the old duke ont of his dominions. 
When the troubles of the Fronde (see Francr, vol. 
ix. p. 504, and Mazarin) broke out, Turenne, who 
was in command of the veteran troops of Bernhard of 
Saxe-Weimar in Alsace, hesitated which side to take, 
till the Duchesse de LONGUEVILLE (q.v.), with whom 
he fell violently in love, persuaded him to side with 
the parlement. But his troops refused to follow him, 
and he had to fly with her to Flanders. 
took a command in the Spanish army under Don 
Estevan Gomar, and, when trying to raise the sieve 
of Réthel, was uttetly defeated by Du Plessis-Praslin. 
But in 1652 he defeated Condé at Gien, and nearly 
annihilated his army in the battle of the Faubourg 
St. Antoine. When the troubles of, the Fronde were 
over, Turenne marched upon the frontier, and in 
several campaigns Aafoaked 
over again, by these victories paving the way for the 
peace of the Pyrenees (1659), the natural complement 
of the peace of Westphalia. In these campaigns he 
had once more to fight against Condé, general-in-chief 
of the armies of Spain, and in 1654 he showed his 
superiority by raising the siege of Arras and driving 
the Spaniards from their lines. In 1656 Condé, as- 
sisted by Don John of Austria, won an exactly similar 
_ victory and relieved Valenciennes, which Turenne was 
besieging. The prolonged contest between the two 
was decided in 1658 by Turenne’s victory of the 
Dunes, in which Cromwell’s contingent of 6000 sol- 
diers took part. 
Louis XIV. now began to rule in reality, and one 
of his first acts was to create Turenne in 1660 mar- 
 shal-general of the armies of France. Seven years 
_ later Turenne occupied French Flanders and took all 
_ the fortresses in that province, though the king was 
nominally in command of the army,—an_ exploit 
equalled in the following year by Condé’s rapid 
occupation of Franche Comté. It was in 1668 that 
‘Turenne made his notorious change of faith. Born 
of Calvinist parents and educated a Protestant, he 
had in compliance with the tenets of his religion re- 
d to marry one of Richelieu’s nieces in 1639, and 
had eventually married a daughter of the Protestant 
marshal de la Force. But it can hardly be believed 
that he was converted at the age of fifty-seven from 
religious convictions. In 1672 the second great Eu- 
| pee war broke out, brought about by the ambition 
of Louis XIV. Turenne once more took command of 
the army, which the king accompanied, and speedily 
occupied the greater part of Holland, which, however, 
they were forced to evacuate owing to the Dutch cuttin 
their dykes. In the following year Turenne marche 
into Westphalia to oppose the imperialist forces, and, 
though his army was small compared to that of Mon- 
tecuculi, the imperialist general, he managed to make 
head oe both him and the elector of Branden- 
burg. In 1673 he was compelled to act on the defen- 
sive; but in 1674 in spite of his inferiority of numbers 
he boldly resumed the aggressive. Crossing the 
Rhine at Philippsburg in June, and marching rapidly 
to Sinsheim, ae defeated the imperialist general 
‘aprara and the duke of Lorraine. He then retired 
for a time, but in December of the same year he 
a sudden rush into the enemy’s winter quarters 
ind utterly routed the elector of Brandenburg, who 
then general of the imperialists, at Colmar. Be- 
ween the battle of Sinsheim and the dash at Colmar, 
‘urenne, under orders from Louvois, committed the 
ts which are the greatest blot upon his fame by 
astating the Palatinate. After the rout of Colmar, 


He there | 


the Spaniards over and. 
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and the defeat of Tiirkheim which followed it, he laid 
waste the greater part of Alsace, as a defensive mea- 
sure against another advance of the imperialists. He 
then advanced into the heart of Germany, and again 
met Monteeueuli, who had succeeded the elector of 
Brandenburg as general-in-chief. The two generals 
manceuvred for four months in much the same way 
,as Wellington and Marmont marched and counter- 
marched before the battle of Salamanca; at last, on 
27th July, 1675, their field of battle was chosen, and, 
as Turenne was directing the position of a battery, he 
/was struck by a cannon ball and killed on the spot. 
The news of his death was received, with universal 
sorrow; Fléchier, Mascaron, Saint-Evremond, and 
‘Lamoignon wrote éloges of him; and Madame de 
Sevigné describes the consternation caused by his 
sudden loss. His body was taken to St. Dénis, and 
buried with the kings of France. Even the extreme 
-revolutionists of 1793 respected it, and, when the 
_ bones of the sovereigns were thrown to the winds, the 
'remains of Turenne were ereeimed at the museum of 
natural history until 23d September, 1800, when they 
were removed by order of Bonaparte to the church of 
_the Invalides at Paris, where they still rest. 

Turenne’s fame rests on his military achievements ; as a 
| man be was not more distinguished for his virtues than the 
| duke of Marlborough, whom in many respects he resembled. 
| He had indeed the calmness of all philosophic, cold-minded 
| temperaments, but few other praiseworthy qualities. Asa 
politician he‘holds no high place. (H.M. 8.) 


TURGAI [or Tooraat], a Russian province in 
Central Asia, formerly a part of the Kirghiz steppe, 
and now embodied in the governor-generalship of the 
Steppes, is bounded by Uralsk and Orenburg on the 
W. and N., by Akmolinsk on the E., and by Syr-Daria 
and the Sea of Aral on the 8. This extensive and 
irregularly-shaped territory, which has an area (176,800 
square miles) as large as that of Caucasia and Trans- 
caucasia taken together, belongs to the Aral-Caspian 
depression. It has, however, the Mugojar Hills on its 
western border and includes a part of the southern 
Urals ; and from Akmolinsk it is separated by a range 
of hills which runs between the two chief rivers of the 
Kirghiz steppe—the Turgai and the Sary su. In the 
north it includes the low belt of undulating land which 
stretches from the Mugojar Hills towards the north- 
east and separates the rivers belonging to the Aral 
basin from those which flow towards the Arctic Ocean, 
and beyond this range it embraces the upper Tobot. 
The remainder is steppe land, sloping gently towards 
the Sea of Aral. The Mugojar Hills consist of an 
undulating plateau nearly 1000 feet in height, built 
up of Permian and Cretaceous deposits, and deeply 
grooved by rivers. They are not the independent chain 
which our maps make them out to be’: they merely 
continue the Urals towards the south, and are con- 
nected with the Ust Urt plateau by a range of hills 
which was formerly an island of the Aral-Caspian Sea. 
Their northern extremity joins the undulating plateau 
(400 to 600 feet), built up of sandstones and marls, 
which separates the tributaries of the Tobot from those 
of the Ural, and falls by a range of steep crags—prob- 
ably an old shore-line of the Aral basin—towards the 
steppes. The steppe land of Turgai is only some 300 
feet above the sea-level, and is dotted with lakes, of 
which the Tchotgardenghiz, which receives the Turgai 
and its tributary the Irghiz, is the largest. The Turgai 
was, at a recent epoch, a large river flowing into the 
Sea of Aral and receiving an entensive system of trib- 
utaries, which are now lost in the sands before joinin 
it. Remains of aquatic plants buried in the soil o 
the steppe, and shells of Mytilus and Cardium, both 
still found in the Sea of Aral, show that during the 
Glacial period this region was covered by the waters of 
the Aral-Caspian Sea. 


1See P, S, Nazaroff,in ‘Recherches Zoologiques dans les 
Rreppes des Kirghizes,” in Bull. Soc. des Natur, de Moscow, 1886, 
vo. 4. : 


The climate of Turgai is exceedingly dry and conti- | 
nental. Orsk,a town of Orenburg, on its northwestern 


border, has a January as cold as that of the west coast of 
Nova Zembla (—4° Fahr.), while in July it is as hot as July 
in Morocco (73°); the corresponding figures for Irghiz, in 
the centre of the province, are 7° and 77°. At Irghiz and 
Orsk the annual rainfall is somewhat under 10 and 12 
inches respectively (3 inches in summer). The west winds 
are desiccated before they reach the Turgai steppes, and 
the northeast winds, which in winter bring cold, dry snows 
from Siberia, raise in summer formidable clouds of sand. 
A climate so dry is of course incompatible with a vigorous 
forest growth. There issome timber on the southern Urals, 
the Mugojar Hills, and the waterparting of the Tobot ; else- 
where trees are rare,—only shrubs, such as the wild cherry 
(Cerasus Chamecerasus) and the dwarf almond (Amygdalus 
nana) growing on the hilly slopes, while the rich black- | 
earth soil of the steppe is chiefly covered with feather | 
grass (Stipa pennata), the well-known ornament of the south 
Russian steppes. In spring the grass vegetation is luxuri- 
ant, and geese and cranes are attracted in vast numbers by 
the fields of the Kirghiz from the depth of the steppe. The 
jerboa (Dipus jaculus) and the marmot (Spermophilus rufes- 
cens) are characteristic of the fauna of the region ; another 
species of marmot (Arctomys bobac) and the Canis corsac are 
common ; and the saiga antelope of Central Asia is occa- 
sionally met with. Further south the black earth dis- 
appears and with it the feather grass, its place being taken 
by its congener, Stipa capillata. Trees disappear, and among 


‘law as his profession, he was appointed 
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injudicious efforts to correct these faults, appears to 
have aggravated them. He obtained his early educa- 
tion at the Collége Louis-le-Grand, and was afterwards 
a student of the Collége du Plessis. He then entered 
the seminary of St. Sulpice, and thence passed to the 
Sorbonne with the view of taking his license in theol- 
ogy. But he decided finally in 1751 not to follow the 
ecclesiastical profession. His opinions were incon- 
sistent with that calling, and he said ‘‘ he could not 
consent to wear a mask all his life.’ He showed at 
this time an enthusiastic love of literature and powers 
of memory which are described as ‘* prodigious,’’ as 
well as a penetrating intellect anda sound judgment. 
We have the testimony of the Abbé Morellet, who 
was then his intimate acquaintance and constant 
companion, to the singular purity, the simplicity, 


| modesty, and frank gayety which characterized him. 


As prior of the Sorbonne (an honorary office conferred 
annually on some distinguished student) he wrote and 
delivered publicly in 1750 two remarkable pieces,— 
one On the Benefits which the Christian Religion has 
conferred on Mankind, the other _On the Historical 
Progress of the Human Mind. Tavying chosen the 
in 1752 
‘*conseiller substitut du procureur généra ,’ and after- 


the bushes along the banks of the rivers willows and the 
pseudo-acacia or Siberian pea tree (Caragana microphyla) are 
most prevalent. In the middle parts of the province the 
clayey soil is completely clothed with wormwood ( Artemisia 
fragrans and A, monogyna), with a few grassy plants on the 
banks of the rivers and lakes (Lasiagrostis splendens, Alhagi 
camelorum and <A. kirghizorum, Obione portulacoides, Hali- | 
modendrum argenteum) ; while large areas consist of shifting | 
sands, salt clays clothed with a rich carpet of various 
Salsolacez, and dried beds of old lakes. Such lakes as still 
exist, notwithstanding the rapid desiccation now going on, 
are surrounded by rush thickets,—the retreat of wild boars. 
Turgai is thus the borderland between the flora of Europe | 
and that of Central Asia. 
In 1882 the population of Turgai was estimated at 323,110, | 
all nomad Kirghiz, with the exception of some 3600 who | 
are settled in four villages officially described as towns. 
Agriculture is in its earliest stage of development; ed | 


| 


some 100,000 quarters [800,000 bushels] of corn are raised. 
in the southwest by the Kirghiz, who sell some of it in 
Orenburg. Cattle-breeding is the chief occupation, and 
within the province there are some 800,000 horses, 335,000 
cattle, about 200,000 camels, and more than two million 
sheep. But the want of fodder in spring occasions violent | 
murrains, which sometimes result in actual famine among | 
the Kirghiz. Endeavors have recently been made to induce 
the people to make communal stores of hay, but the 300,000 | 
cwts. yearly collected in this way are insuflicient. The) 


Kirghiz of the southern parts go in winter to the better | 


sheltered parts of Syr-Daria, while in the summer some | 
30,000 kibitkas (felt tents) of nomads come from the | 
neighboring provinces to graze their cattle on the grassy | 
steppes of Turgai. Some 30,000 ewts.of salt are annually | 
got from the lakes. The four settlements of the province | 
are Turgai, chief town and seat of the provincial adminis- 
tration, with less than 400 inhabitants, and the “ district 
towns ” of Irghiz (920), Ak-tube (400), and Karabutak (300) 
the last two being more or less fortified. Several merchants | 
in these carry on trade with the Kirghiz, exchanging 
manufactured goods for wool and skins, which are sent to 
the frontier settlements of Orenburg. There is a brisk 
caravan traffic through Turgai. 


TURGOT. Anne Rosert Jacques Turaor, 
MARQUIS DE L’ AULNE (1727-1781), French statesman 
and economist, was born at Paris, 10th May, 1727. 
He was the third son of Michel Etienne Turgot and 
of Madeleine Francoise Martineau. His family, which 
was ancient and noble, is said to have been originally 
Scottish, but had long been settled in Normandy. His 
ancestors early abandoned the sword forthe robe. Both 
his father and grandfather had been in the civil service 
of the state : his father was ‘* prév6t des marchands ”’ 


wards ‘‘conseiller au parlement.’’ The controversy 
arising from the refusal of the sacraments to the 
Jansenists by the archbishop of Paris being then 
agitated between the parlement and the clergy, Turgot 
wrote (1753) Letters to a Vicar-General on Toleration 
and a pamphlet entitled Le Conciliateur, in favor of 
religious liberty and against the interference of the 
temporal power in theological disputes. In 1753 he 
became ‘‘maitre des requétes.’’ He discharged his 
professional duties with scrupulous purity and con- 
scientious industry. He continued at the same time 
his studies in ancient and modern literature (including 
English and German), mathematics, astronomy, 
chemistry, and natural history, and frequented the 
salons of Madame de Graffigny (authoress of (Les 
Lettres Péruviennes), Madame Geoftrin, and Madame 
du Deffand. Whilst he enjoyed the acquaintance and 
society of D’Alembert, Baron d’Holbach, Raynal, 
Marmontel, Morellet, Galiani, Helvétius, and other 
notabilities of the time, he maintained his intellectual 
independence and refused to connect himself with any 
party or political group. About this time he also 
entered into relations with Quesnay and Gournay— 
the principal members of the physiocrats. He was 
attracted to them by the similarity of their sentiments 
on social questions and their opinions on economic — 
policy to those which he himself entertained. Turgot 
accompanied Gournay in 1755 and 1756 in his official - 
tours of inspection as intendant of commerce, and on 
Gournay’s death in 1759 he wrote his Hloge. He 
then made a short visit to eastern France and a part 
of Switzerland. When he arrived at Geneva he went to 
see Voltaire at Les Délices, and formed with him what - 
proved to be a lasting friendship. He contributed 
about this period several articles to the Ene édie. 
In 1761 the controller-general Bertin appoin him 
intendant of the généralité of Limoges. In : 
district the mass of the people were sunk in poverty 
ie" patenins the conte fas the construction of 
‘roads and the transport of military equip ‘ 
oppressive; the country was denootlelaa 
requisitions for the militia; the taxation was exces 
and unfairly distributed; the state of the roads 
wretched; and the general condition of agricultu 
was deplorable. Turgot’s administration 


the dis- 
trict lasted for thirteen years, and was marked by a 


steady pursuit of the publie good, and a firm 


at Paris, and wona high reputation as a magistrate 
‘and administrator. Turgot in his childhood was timid, 
and showed in company an absent and embarrassed air, 
from which he never afterwards entirely freed himself, 
and which in later life was sometimes unjustly attrib- 
uted to hauteur. His mother, through excessive or 


to inertia, prejudice, and corruption. 
he strongly maintained the cause of the 
poor, and insisted on a more equi 
the pallie charges which pressed ur 
With nobly disinterested spirit he re 
ferred to other généralités in wh 


TURGOT. 


higher and the administration easier. Rising above 
the common prejudices of the philosophes, he sought 
the co-operation of the clergy, both to inform him of 
everything relating to the circumstances of the people 
which it was desirable for him to know, and to explain 
to their flocks the nature and objects of the measures 
he proposed to put in operation ; and he acknowledges 
that he found in them earnest and active auxiliaries. 
But he was not seconded as he ought to have been by 
the central government, and had often to remonstrate 
with the Abbé Terray, minister of finance. During 
the searcity of 1770 and 1771, which was particularly 
severe in Limousin, he devoted himself with untiring 
assiduity to the relief of the distressed, and, when he 
had exhausted such public funds as were available, 
incurred for the same object a personal debt of more 
than 20,000 livres [$3700]. Shortly after the accession 
of Louis XVI. Turgot was appointed by Maurepas 
(19th July, 1774) minister of marine, and in that 
capacity began at once to initiate important reforms 
and to conceive far-reaching projects. 
the post only for five weeks, being then (2Ilst August) 
promoted to the ministry of finance. In his new 
office he addressed to the young king a declaration of 
the principles by which he intended to be guided: 
““No bankruptcy, no increase of taxation, and no 
borrowing.’’ Economy and wise management were to 
be his only resources. Fearing the opposition he must 
encounter, he appealed to Louis to support him. By 

a decree of the 13th September, 1774, he re-established 
free trade in grain within the kingdom, which had 
been suspended by Terray, and authorized the impor- 
tation of supplies from abroad; the traffic in other 
alimentary substances was also relieved of many im- 
pediments, and various monopolies and exclusive 
privileges were abolished; the octroi taxation was 
reformed, public works promoted, and improvements 
in agriculture encouraged. Some of these measures 
were made the pretext for disturbances, known as 
la guerre des furines, which Turgot always suspected 
_ the Prince de Conti of having fomented. The riots 
had to be suppressed by armed force, and the energetic 
action of the minister against them was made a ground 
of attack by his enemies. The parlement had been 
_ weakly recalled by Louis from the exile to which in 
- the preceding reign Maupeou had condemned it. It 
now constituted itself the organ of the resistance of 

_ menaced interests to the measures of Turgot, who 


_ would gladly have abolished it, providing in its place | 


better political securities and courts of justice on a 
new plan. I 

on memoir proposing, amongst other things, the 
abolition of the corvée, to be replaced by a territorial 
_ tax, from which the privileged classes were not to be 


exempt, and the suppression of the jwrandes (exclu- 


sive trade corporations). The edicts for these purposes 
were submitted to Miromesnil, keeper of the seals, a 
secret enemy of Turgot, who, spurred on by Maurepas, 
wrote a memoir against them, and opposed them in 
the king’s council. The courtiers, the nobility, the 
_ clergy, and the leading members of the industrial 
corporations now combined against the minister, and 
_ Were joined by a large ae of the common people, 
who did not understand his policy. The Count de 
_ Provence, afterwards Louis XVIIL , wrote a pamphlet, 
entitled The Dream of M. de Maurepas, against Turgot. 
The parlement refused to register the decrees ; but 
the king held a lit de justice, which Voltaire ae 
to call a lit de bienfaisance, and compelled t 

tration. This forced submission only aggravated the 
rancor of Turgot’s enemies, and the king had not 


_ the firmness to sustain his minister against the coali- 
tion. A vile conspiracy having poisoned Louis’s mind 
against him, he addressed to the king an eloquent 
ter in which he pointed out the grave perils impend- 
- over the throne and the state, and warned Louis 
at princes who are tempted to give themselves up to 
n of courtiers should remember the fate of 


But he filled | 


In January, 1776, he presented to the! 


Py | 
e regis- | 
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Charles I. The minister received his dismissal on the 
12th of May, 1776. He had been in office only twenty 
months, of which he had lost six in repressing sedition, 
and for seven more had been confined to his bed by 
the gout; but he had done during his tenure an extra- 
ordinary amount of work. Voltaire, however, nobly 
avenged Turgot on his enemies in his Hpitre a un 
Homme. The fallen minister devoted his remaining 
years to his favorite studies, especially to physical 
science and the ancient poets; he enjoyed the society 
of Lavoisier, D’ Alembert, Condorcet, Bossut, Rochon, 
and Rouelle, and attended the meetings of the Academy 
of eo of which he was elected vice-director 
in 1777. He also corresponded with Price and Franklin, 
and, if we may believe Condorcet, with Adam Smith, 
whose acquaintance he had made at Paris in 1766.! 
Turgot died at Paris on 18th March, 1781. 


Turgot’s official career is forever memorable in the his- 
tory of social politics. Never did a public man give him- 
self to the service of the community with more earnest and 
unselfish devotion. He made it his object to convince be- 
fore commanding, in order that his aims might be better 
understood and his directions more surely obeyed; and, in 
issuing any instruction, making any decision, or advising 
any legislative act, he stated fully, by way of preamble, the 
grounds on which he proceeded. In the documents which 
he prepared on these occasions we have a body of valuable 
materials on administrative and economic questions ; some 
of them contain the substance of chapters in the Wealth of 
Nations. When he became minister, the finances were in 
what seemed a desperate condition, and the general state 
of affairs justified the prediction of Louis X V.—“ aprés moi 
le déluge.” Turgot framed a vast plan of reform, at once 
administrative and economic, as the only hope for the sal- 
vation of the state. He speaks of his system of measures 
as intended for “the regulation of the kingdom,” thus 
showing that he contemplated nothing less than a pacific 
revolution. But the first condition of success in such an 
effort was wanting, namely, the entire confidence and un- 
faltering supportof the king, and the energetic exercise of 
the royal power in carrying out a policy of thorough reform 
against all adverse influences.2. Turgot’s struggle, though 
it failed from causes independent of himself, cannot be re- 
garded without profound sympathy and admiration. Nor 
was it without a large measure of immediate success. 
Whilst he scrupulously observed all the pecuniary obliga- 
' tions of the state, he greatly diminished the crushing deficit 
| which he found on his accession to office, and re-established 
the public credit in such a degree that the Dutch bankers 
offered him a loan of sixty millions of livres at less than 5 
per cent. His financial and other plans, of course, fell with 
him, and his most important measures were annulled; but 
his policy and his writings exercised a lasting influence, and 
many of his projects were realized by the Revolution. Tur- 
got is altogether one of the most massive and imposing fig- 
ures of the 18th century. His whole character and public 
action are marked by an air of austere grandeur, Single- 
| mindedness and veracity were of the very essence of his 
nature. Absolutely unbiased by selfish ends, he lived only 
for France, for truth, and for his duty. Believing intensely 
in a definite system of socialand economic principles, which 
he had early formed by independent study and reflection, 
he was prepared to carry them out with dauntless deter- 
mination, and with a lofty contempt for the interested or 
prejudiced opposition they were sure to encounter. He has 
been accused of a doctrinaire rigidity, and it is possible 
that, as a practical man, he wanted flexibility ; yet he was 
often willing, not indeed to disguise his convictions, but to 
postpone the realization of his plans. In his public acts he 
always showed a lively concern for the poor and the suffer- 
ing; in private life he was humane and benevolent; in his 
relations with his friends, amiable and affectionate. Male- 
sherbes, the only other minister of his time who was worthy 
to be his colleague, said of him that “he had the head of 
Bacon and the heart of L’H6pital,” and, on the moral side 
at least, this was no exaggerated estimate. 


1 Dugald Stewart, however. cannot find any evidence of a cor- 
respondence between Turgot and Smith. It has also been said 
that during this period Turgot corresponded with Hume. But 
little more than three months intervened between his dismissal 
and the death of Hume (25th August, 1776),and there appears 
to be no trace of letters ie 7h gener ga between them in this 
interval. They had cbs a , but at a much earlier date; 
see Burton's Life of Hume, ii. 352, 381. 

2. Some have thought that the cardinal error in Turgot’s pond, 
lay in his not having convoked the states-general ; that woul 
however, have been simply to open the flood-gates. 


670 


Possessed of a many-sided culture, Turgot wrote on a 
great variety of subjects—philosophic, scientific, and liter- 
ary—though political economy is the branch of knowledge 
with which his name must always be most closely associated. 
Already in 1749, whilst a studentat St. Sulpice, he addressed 
to his friend, Abbé de Cicé, afterwards bishop of Auxerre, a 


Letter on Paper Money, in which he asserted, in opposition | 


to the views of Law and his followers, doctrines similar to 
those now accepted by all competent authorities. In one 
of his discourses at the Sorbonne, in 1750, moving into the 
higher regions of the philosophy of society, he makes a 


remarkable attempt to work out the preguant conception, 
already enunciated by Pascal, of the continuity of the in-| 
tellectual movement of our race, thus preparing the way 
for Condorcet’s Esquisse, and ultimately for the sociology of 
Comte. In 1753 he translated, under the title of Questions 
Importantes sur le Commerce, a tract of Dr. Josiah Tucker | 
on the expediency of naturalizing foreigners. He 
contributed to the Encyclopédie the articles Etymolo- 
gie, Existence, Expansibilité, Fondations, and Foires et 
Marchés. The first of these contains much that is 
just as well as interesting, though in the time of 
Turgot the subject could not be treated on genuinely 
scientific bases. In the second he undertakes a refu- 
tation of the Berkeleian theory. The third contains 
some ingenious suggestions in practical physics. The 
article on foundations maintains the right of the 
Government to dispose of them for the public good, 
suppressing them if hurtful, and directing the funds 
to more useful objects; the policy advocated in it 
was afterwards carried into effect by the constituent 
assembly. In the paper on fairs and markets he argues 
that these are institutions adapted only for an imma- 
ture state of commercial relations, and that more good 
would be done by liberating trade from the legislative 
fetters which everywhere impeded it than by bestow- 
ing special privileges or other encouragements on par- 
ticular localities as centres of exchange. Inthe Eloge 
of Gournay he combines with his tribute to the 
memory of his friend a vindication of the principle 
of industrial freedom, which that friend had con- ~ 
densed in the oft-repeated maxim, “ Laissez faire, 
laissez passer.” To the period of Turgot’s intendance 
belong his unfinished Valeurs et Monnaies, intended to 
form an article in the Dictionnaire de Commerce of 
Morellet; his Letters (to the Abbé Terray) on the 
Freedom of the Corn-Trade; his memoir Sur les Préts 
@ Argent, in which he insists on the necessity of leay- 
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(Paris, 1808-11) ; the most complete and in every respect best edi- 
tion is that contained in the Collection des Principauz Economistes 
of Coquelin and Guillaumin, 2 vols., 1844, with a biographical 
notice by Eugéne Daire. An English translation of The nation 
and Distribution of Wealth was published in London in 1793, and 
was reprinted in 1859, in Lord Overstone’s Select Collection of Scarce 
and Valuable Economical Practs, edited by J. R. M’Culloch. 
(J. K. 1.) 


TURIN, a city of northern Italy formerly the 
capital of Piedmont and the Sardinian states and 
now the chief town of a province in the compartimento 
of Piedmont, is situated in 45° 4” 8’ N. lat. and 7° 48% 


22’ K. long. in the alluvial valley of the Po, just 


above the confluence of the Dora Riparia. By rail it 
is 54 miles from the Mount Cenis tunnel. The com- 
munal palace stands 788 feet above the sea. The 
Monte dei Cappuccini in the neighborhood reaches 
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his reputation as a systematic economist mainly rests, 
namely, his Réflexions sur la Formation et la Distribution des 
Richesses. This treatise was written for two Chinese youths 
who had been sent over by the Jesuit missionaries to study 
in France. The work was first published in 1766 in the 
Ephémérides du Citoyen, edited by Dupont de Nemours, and 
speedily passed through four editions.. It gives in brief 
compass a luminous statement of some of the most impor- 
tant principles relating to the economic constitution of so- 
cieties—the division of labor, the origin and use of money, 
the nature of capital and the different modes of its employ- 
ment, the necessary rise of capitalist chiefs of industry, the 
legitimacy of interest on loans, and the impossibility of ar- 
bitrarily fixing the rate of that interest. It unfortunately 
contains, along with many truths, the erroneous doctrines of 
the physiocrats on the exclusive productiveness of agricul- 
ture and on the consequent propriety of imposing taxes only 
on the landofa country. This book was erroneously repre- 
sented by Condorcet as “the germ of the Wealth of Nations,” 
and has been spoken of by others as “ anticipating some of 
the leading principles” of Smith. The truth is, most of 
what it contains had either been fully set forth by the 
earlier economists or was familiar to Quesnay and his group. 
It is, in fact, not a work of research but of exposition, and, 
regarded in this light, has real originality and may justly 
be pronounced a masterpiece. 


Fuller information on the life, administrative labors, and writ- 
ings of Turgot will be found in the following works : Dupont de 
Nemours, Notes et Mémoires sur la Vie, ' Administration, et les Ouv- 
rages de Turgot, 1782, and enlarged in his edition of Turgot’s works 
mentioned below; Condorcet, Vie de Turgot, 1786 ; A. Batbie, Tur- 
got, Philosophe, Economiste, Administrateur, 1861 ; J. Tissot, Turgot, 
sa Vie, son Administration, ses Ouvrages 1 Mee 67 couronné), 1862; 
A. Neymarck, Turgot et ses Doctrines, 1885. The last-named con- 

ins the most complete treatment of the subject. See also an 
Bion é by Dupuy oh in the Mémoires del’ A ie des Inscriptions 
et Belles- Lettres, vol. xlv. ; L. de Lavergne, Les Economistes Frangais 
au Dix-Huitieme Siecle, 1870, and Mr. John Morley’s article in his 
Critical Miscellanies, 2d series, 1877. A collected edition of Turgot’s 
writings was published for the first time by Dupont in 9 vols. 
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922 and La Superga 2405 feet. As viewed from the 
east the city stands out boldly against the Alps. 
Taken asa whole Turin may be described as a very 
modern city, with broad and regular streets, and “ee 
squares and public gardens. The cathedral of St. 
John the cap era is a cruciform Renaissance building 
dating from the close of the 15th century. The site 
was first occupied by a church erected, it is said, by 
Behind 
the high altar of the cathedral (from which it is sepa- 
rated by a glass screen) is the chapel of the Sudario 
or Sidone, built (1657-1694) by Guarini as a royal 
burial-place. The ‘‘sudario’’ from which it takes 
its name is asserted to be the shroud in which Joseph 
of Arimathea wrapped the body of Jesus. La Beata 
Vergine della Consolata, another of Guarini’s acme 
has a tower which one bean to the church of 
St. Andrew, founded by the monk Bruning in 1014, and 
attracts attention by Vincenzo Vela’s beautiful kneeling 
statues of Queen Maria Teresa and Queen Maria Ade- 
laide, as well as by the image of the Madonna, which 
has the credit of having warded of the cholera in 
Other churches of some note are San Felippo Neri 
(1672-1772), the dome of which fell in just as it was: 
abateniine completion under the hands of Guarini, 
and La Gran Madre de Dio, erected to commemorate 
the return of the royal family in 1814. _Of the se 
buildings the more interesting are the Madama 
first erected by William of Montferrat in the ¢ 
the 13th century, and the extensive royal pal 

in the 17th century. The university, 
by Lodovico di Acaja, has faculties « 
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medicine and surgery, literature and philosophy, and | 


mathematical, physical, and natural sciences. The 
number of students enrolled was 2132 in 1886. About 
1876 the old university buildings erected in 1713 by 
the Genoese architect Ricca began to prove too small 
for their purpose ; and at the present time (1887) new 
buildings, fitted more especially for the medical and 
scientific departments are being erected. 
the botanical gardens has also been extended and 
the observatory enlarged. The medical school derives 


advantage from the number of important hospitals in | 
| | 


the city. The royal lunatic asylum can accommodate 
980 patients. Turin has a prison on the cell system 
(672 cells) and a female penitentiary for 300 besides 
two houses of correction. The academy of sciences 
was founded in 1757. It occupies a building erected 
in 1687 by Guarini as a Jesuit college. The museum 
of antiquities and the picture gallery, of which it has 
the custody, are both of high interest—the former 
for the local antiquities of Pi 
(notably from Industria) and for the Egyptian treasures 
collected by Donati and Drovetti, and the latter for 
its Van Dycks. There is a museum of zoology and 
mineralogy in the royal palace (another of Guarini’s 
buildings), and the Castello palace contains the royal 
armory (a collection made by Charles Albert in 1833) 
and the royal library with its rich manuscript col- 
lection and its 20,000 drawings, among which are 
sketches by Raphael, Michelangelo, and Da Vinci. 
The civic museum has a great variety of artistic and 
literary curiosities, among them a remarkable collection 
of autographs and the Lombard missal (1490). The 
Jewish synagogue, a striking and conspicuous build- 
ing, erected in 1863 by Alessandro Antonelli, was 
purchased by the municipality in 1879 for a Renais- 
sance museum. Other public institutions are the 
Albertine academy of the fine arts, the geographical 
society, and the Alpine club. 

The industries of Turin and its suburbs give employment 
to 17,936 persons (13,305 men, 4631 women). Spinning-mills, 
weaving-factories, “ vesta” factories (De Medici), breweries, 
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HE terms ‘‘ Turkestan’”’ and ‘‘ Central Asia’’ are 
often used indiscriminately to describe the whole 
of the immense territory to the east of the 


eating of Caspian, comprised between Siberia on the 
tral Asia. north and Khorasan (Persia), Afghanistan, 


and Tibet on the south, or to designate 

separate, sometimes arbitrarily determined, parts of 
the same region. In the beginning of the 19th cen- 
tury the whole of the territory just named, with its 

t variety of altitudes, climate, inhabitants—these 

| foot differing as much in their history as in their pres- 
ent characteristics—was comprised under the vague 
denomination of High Tartary, or High or Interior 
Asia. After the appearance of Humboldt’s first draft 
of Asie Centrale in 1831, the term ‘‘ Central Asia’’ 
came into favor. But Humboldt’s limits of Central 
Asia were too mathematical (from 394° to 493° N. lat.), 
and were further unsatisfactory because influenced by 
his erroneous conception of the mountains of Central 
Asia, which he supposed to run either along parallels 
_oralong meridians. Richthofen made an attempt to 
_ limit the sense of the term, proposing to apply it only 
_ to that region—embracing the Tarim drainage area 
and the Gobi—which has no outlet either towards the 
ocean or to the Sea of Aral and Lake Balkash (Balk- 
rash) and which constitutes the Hang-hai of the 
i the supposed bed of the Tertiary Asiatic 
aditerranean. But this terminology, besides the 
whack of including within Central Asia the steppes 
‘the Gobi as far east as Transbaikalia and the Great 
ran, notwithstanding the broad differences by 


The area of’ | 


edmont and Sardinia | 


| flora, fauna, population, and even civil history. 
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and iron-works are among the more extensive establish- 
ments. The commercial relations of the city are very ex- 
tensive. It is the seat of the central offices of the North 
Italian Railway ; and the central station is one of the most 
imposing buildings of its class in the country. The mean 
annual temperature at Turin (1866-84) is 53° Fahr. (Jan. 
36°, July 74°), with a maximum of 96° and a minimum of 
4.1°. Mists are frequent in the winter mornings, and to a 
less degree in autumn. Snow seldom falls in any great 
quantity, and on an average only on 7 days per annum. 
The rainfall, distributed over 100 days, reaches 32 inches— 
December being 1.6 and April 4.3. Water of good quality 
is brought to the city from a distance of 15 miles. The 
| population of Turin was only about 4200 in 1377 and 9000 
in 1580; but by 1702 it was returned as 48,866. In 1848 it 
| had risen to 136,849, and in 1861 to 204,715. In spite of the 
changes caused by the removal of the capital, first to Flor- 
| ence and then to Rome, the census of 1881 showed 233,124 
| inhabitants (commune 252,832). 

Turin, Augusta Taurinorum, took its name from the 
Taurini or Taurisci, an ancient Ligurian people. The town 
is first alluded to (but not distinctly by name) in the year 
218 B.c., when it was captured by Hannibal after a three 
days’ siege, being at that time a place of great strength. 
| A colony of Roman veterans was introduced into the city, 

possibly after the battle of Philippi, or at any rate after the 
battle of Actium. It was assigned to the Stellatine tribe. 
Of Roman architecture scarcely any trace remains even in 
| the oldest parts of Turin, but the arrangement of the streets 
| of the old town recalls the alignments of the Roman mili- 
tary settlement. The Palazzo delle due Torri, often desig- 
nated the Porta Palatina, is probably part of a building of 
the 8th century. Turin continued to be a place of impor- 
tance and military strength under numerous vicissitudes, 
till at length it was made the chief town of Piedmont by 
Amadeus, first duke of Savoy. Under Emmanuel Philibert 
it became the usual residence of the ducal family, and 
in 1515 the bishopric was raised to metropolitan rank by 
Leo X. Between 1536 and 1562 Turin was occupied by the 
French, and in 1630 it lost 8000 of its citizens by the plague. 
The French were masters once more from 1640 to 1706, and 
again from 1798 till 1814, when the Sardinian states were 
restored to the house of Savoy. Between 1859 and 1865 
Turin was the capital of united Italy. Among the many 
men of mark born in Turin it is enough to mention La- 
grange, Gioberti, Cesare Balbo, Cavour, Marochetti the 
sculptor, D’Azeglio, and Sommellier. 
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which they are distinguished from the drainage area 
of the Tarim, was open to another objection, which 
has been pointed out in M. Mushketoff’s Zurkestan. 
It Sachaden: from Central Asia Turkestan proper, which 
nevertheless has had the same recent geological his- 
tory as the Tarim region, and therefore has so many 
features in common with it as regards soil, ee pe 

n 
the other hand, if Central or Interior Asia were to 
include West Turkestan, and its limits to be deter- 
mined by those of the drainage-areas which have no 
outlet to the ocean, the basins of the Volga and Ural, 
—that is, territories purely European in character,— 
would have to be comprised under the same denomina- 
tion. ‘The fact is that in Asia, as so often elsewhere, 
hydrographical considerations alone furnish no sound 
basis for geographical delimitations, and that these 
last must result from a complicated variety of consid- 
erations, chiefly orographical, inasmuch as orographical 


are indicative of other physical characters, such as 
geology, climate, flora, fauna, and so on. Such were 
the views of Ritter and Humboldt, and we are now 
brought back to their conceptions, but corrected into 
accordance with improved knowledge of the Asiatic 
continent. The name Central Asia can still be used 
with great advantage to designate that immense por- 
tion of the continent to the east of the Caspian and 
the Ust-Urt plateau which is limited on the north by 
the important climatic and geo-botanic boundary of 
the Irtish and Aral water-parting and the Great or 
Ektagh Altai, on the east by the eastern Gobi, and on 
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the south by the northern border of the Khor plateau 
(Attyn-Tagh and Kuen-Lun), the Hindu-Kush, and 
the Kopet-Dagh. Extensive as it is, this territory has 
its own climatic and geo-botanic features ; it forms a 
distinct part of the continent, when the orography of 
Asia is broadly viewed; and its inhabitants have a 


number of common characteristics resulting directly | 
But this | 


from the physical features of the territory. 
immense area must be subdivided ; and its subdivisions 
become apparent as soon as the orographical features 

are ia 
Two great plateaus constitute the two backbones, as 
it were, of the orographical structure of 


yew Asia,—that of eastern Asia, an immense 
ataen: ne stretching northeastwards, having 
the Himalayas for its base and the penin- 


sula of the Techuktchis for its apex; and that of 
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Map of East and West Turkestan.! 


western Asia, which extends at right angles to the 
above, from the lower Indus to the Black Sea. The 
Hindu-Kush connects these two massive swellings, 
both continents of the oldest formation in Asia. Both 
are fringed on their northern edges by lofty chains 
of mountains. The Tian-Shan, the Altai, the Sayan, 
and the Vitim Mountains rise in a long succession on 
the borders of the former, while a series of chains 
which might be described under the general name of 
Kopet-Dagh, continued into the Transcaucasian chains, 
rise on the northeastern edge of the western plateau. 
An immense trapezoidal depression oceupies- the 
Pat angle on the west where the great plateaus 
ketan, ‘meet, and this depression is West Tur- 
kestan. Its southeastern limits are the 
Hindu-Kush and the Tian-Shan; on its southwestern 


1 See also the following maps: Hmmavaya, vol. xi. Pl. XVI; 
SIBERIA, Vol. xxii. Pl. 1.5 and TIBET, Pl. LV. above. 
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| edge it has the Iranian plateau ; and its northwest and 
northeast boundaries correspond with the edge of the 
Ust-Urt and the Irtish and Aral water-parting, which 
separates it from Siberia. The Trapezium is 1100 
iniles long from southwest to northeast, and 900 miles 
wide from southeast to northwest. It thus includes, 
not only the depression at the junction of the two 
plateaus, but also the girdle of alpine tracts which 
fringes them, and in whose deep and sheltered valleys 
the Turkish and partly Iranian population of Tur- 
| kestan find a fertile soil and plenty of water for their 
fields, while their herds graze on the rich alpine 
meadows in the very heart of the Tian-Shan. ot 


orographically only but also in respect of its recent 
geological past, its climate, flora, fauna, and inhabi- 
tants, this region forms a geographical domain by 
itself, quite distinct from the steppes of southeastern 


Russia, the prairies of Siberia, and the two great 
plateaus by which it is inclosed; and, although it is 
easily subdivided into two parts—the dry lowlands of 
the Transcaspian depression and the plains and va eH 
lands of Turkestan proper—it presents one geograp. 
cal whole when contrasted with the surrounding ) 
Some doubt may arise as to the propriety of including 
in it the plateau of Pamir; but its floraa are 
so closely connected with those of the Tian-Shan that, 
although better treated as a separate sub-region, like 
the Transcaspian Turcoman_ step it cannot be 
separated from the above. For orographer, the 
‘“*Roof of the World’ is merely a succession of the 
wide syrts or alpine plateaus that are 

the Tian-Shan. Most of this terri 
recent years been annexed to the Ru 
Bokhara, with its vassal khanates in 
the Pamir slopes, and Khiva, althoug 


WEsT | 


described as independent, are in reality rapidly becom- 
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ing dependencies of Russia, and the railway from the | 


Caspian, which is about to connect Mery with Samar- 
kand, will complete the annexation of Bokhara. West 
Turkestan, therefore, is often called Russian Turkestan, 
as distinguished from Chinese or East Turkestan. 

This second great region of Central Asia also has 
well-defined limits. A glance at any recent 
map shows that there is in the great eastern 
plateau a depression bordered by the deep 
slopes of the Pamir (Humboldt’s Bolor) on the W., the 
border-ridges of Tibet (Kuen-Lun and Attyn-Tagh) on 
the 8., the eastern Tian-Shan on the N., and the west- 
ern Gobi on the E.’ Although we call it a depression, 
because it is much lower than the surrounding pla- 
teaus, it is itself'a plateau, ranging from 3000 to 4000 
feet above sea-level. This depression—the Hang-hai 
of the Chinese, which, during the later Tertiary and 
earlier Quaternary period, was covered by a sea, of 
which a very small survival still exists in Lob-Nor— 
is now drained by the Tarim. Its deserts, in which 
human settlements are now very rare, though formerly 
the population was much denser, have been described 
under a variety of names (Little Bokhara, Alty-shar 
or Jity-shar, Kashgaria, and so on); but the name of 
East Turkestan has prevailed, and there is no reason 
for abandoning it, provided it is not confounded with 
DzuNGARIA (q.v.) in the north and the great Desert 
of Gobi in the east. Dzungaria is a deep trench 
leading from the lowlands to the central plateau, and 
has special physical features and a history of its own. 
The a ae Gobi, on the other hand, owing to its 
position on the lower terrace of the plateau of eastern 
Asia, must be regarded as a separate unity. In fact, 
it appears to be more closely connected with the pla- 
teau of the Selenga on the north and that of Ordos 
on the south than with East Turkestan ; and it, too, 
has its own physical features, its own inhabitants, and 
its own history. 

The expression Central Asia thus includes the fol- 
lowing countries. (A) West Turkestan, comprising 
the Tian-Shan highlands, the Balkash plains, and the 
Aral-Caspian lowlands, politically divided into Russian 
Turkestan (the general-governorship of Turkestan and 
the Aral-Caspian slope of Turgai and Akmolinsk), the 
Chinese oasis of Kulja (Kuldja), the Transcaspian re- 
gion, Khiva, Bokhara and its vassal khanates, and 
parts of Afghan Turkestan. (B) East Turkestan, 
comprising he Tarim region as far east as Lob-Nor. 


East Tur- 
kestan. 


C) Dzungaria, limited on the northeast by the Tar- 
gatai, Altai-Nauru, Irdyn-ula, and Artsa-bogdo 
Mountains. 


West TURKESTAN. 


As comprised within the above limits, West Turkes- 
tan has an area of nearly 1,680,000 square 
miles, and a population of nearly 8,500,000.? 
It presents a very great variety of aspects, 
including the lonely plateau of Pamir, in 
height second only to that of Tibet : the immense 
complex of alpine tracts described under the general 
name of Tian-Shan (three times as long as the Alps 
of Europe), which lift their snow-clad peaks four and 
nearly five miles above the sea, and feed huge glaciers, 
while their deep valleys and gorges partake Sy almost 
every variety of climate and vegetation ; rich prairies 


and still wider lowlands descending below the level of 


the ocean; and deserts where the winds, burning hot 


or icy, but always dry, have free scope to modify the 


, Which is bare of vegetation. 


the map (issued October, 1887) embodying the results of 

*s fourth journey, East Turkestan is plainly demarca- 

he Gobi. This last falls by a steep slope towards the 
on, which narrows to the east of Lob-Nor and ter- 

; -si, some 4800 feet above sea-level. 

te portions of it are described under AFGHANISTAN, 

Kuiva, Oxus, Syr-DaRIA, SEMIPALATINSK, SEMIR- 

TRANSCASPIAN REGION, ZERAFSHAN, 


a Vou. XXIIT.—1201 
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Nevertheless West Turkestan is sharply divided into 
two parts,—the highlands in the southeast 
and the plains and deserts in the northwest. 
The former cover an area nearly 1000 miles 
long by 270 broad, of which the northern parts are 
described under the general name of Tian-Shan (prop- 
erly, T’han-Shaf). Their distinctive feature is that, 
like the highlands of Siberia, they constitute a high 
border-ridge, running W.S.W. to E.N.E. on the edge 
of the great plateau of eastern Asia. This plateau is 
fringed on its outer side by a complex of short ranges, 
which mostly run parallel to the border-ridges and 
send off a series of isolated chains, due to a later sys- 
tem of upheaval, through the plains and steppes in a 
northwestern direction. Down to the middle of the 
19th century these highlands were almost absolutely 
unknown, and the orography of Central Asia as shown 
on our maps was quite hypothetical. Numerous sur- 
veys by Russian and British explorers have, however, 
recently disclosed the real structure of those regions ; 
and it has now become possible to discriminate the 
leading features of the orographical conformation of 
the country. The Hindu-Kush, with its snow-clad 
summits of 18,000 and 20,000 feet, limits the high- 
lands of Turkestan to the southeast. It appears now 
to be settled that this ridge runs from northeast to 
southwest, as far at least as the latitude of Cabul, and 
possibly still farther south ; and the last Russian sur- 
veys of the Pamir show that it extends northeast as 
far as Tash-Kurgan (37° 45’ N. lat., 75° KE. long.). 
At the foot of its northwestern slope it 
has the plateau of Pamir—the ‘‘ Roof of 
the World,’’—with an area of about 37,000 
square miles. A series of chains, gently sloping and 
dome-shaped, rising 4000 or 5000 feet above the level 
of the plateau, traverse it from southwest to north- 
east, with a remarkable parallelism, dividing it into a 
series of broad parallel flat-bottomed grooves or val- 
leys, which do not sink below 10,000, and sometimes 
14,000 feet above sea-level. Thus the features of the 
lower plateaus of northeastern Asia reappear here on 
a greater scale, having the same characters and the 
same direction in the plaitings of the earth’s crust. 

Nearly 150 miles to the northwest of the Hindu- 
Kush les the northwestern border of the Pamir, 
fringed by the lofty Trans-Atai Mountains. Their 
crest, covered with snow, rises nearly 4 miles above 
the sea (Kaufmann Peak 23,000 feet); but the traveller 


Highland 
region. 


Pamir 
plateau. 


‘approaching them from the south would hardly guess 


their height, because their southern slope towards the 
wildernesses of the plateau, themselves 13,000 feet 
high, is very gentle. The great elevation of the border- 
chain is only realized when it is seen from the Atai 
valley on the north, where its steep and deeply fur- 
rowed sides tower up like a dark wall, from 11,000 to 
14,000 feet high, above the high and broad valley of 
the Kizil-su. The geological structure of the Atai 
valley must not be in erred from its orographical feat- 
ures, otherwise we should describe it as longitudinal. 
It is watered by the Kizil-su, which flows towards the 
west southwest and joins the Amu-Daria under the 
name of Vaksh (or Wakhsh). On the north it has 
the lofty Atai-Tagh range, also partially snow-clad. 
On our best maps the Trans-Atai Mountains are 
figured as an isolated range, some 120 miles in length; 
and it cannot yet be affirmed with certainty which 
chains of the Tian-Shan, pomorae the same border- 
ridge characters, ought to be considered as its continu- 
ations. Further research is needed to determine 
whether it is continued southwest by the Darvaz, or 
Lahor, Mountains, where the group of lofty Sel-tau 
peaks feed the extensive Fedtchenko glacier, or by the 
Hoja-Mahomet chain on the left bank of the Amu- 
Daria.? Thus the real northwestern limits of the 
Pamir are still unsettled. As for the northeastern 


3 See G. Grum-Grzimailo, in Jzvestia of Russ. Geog. Soc., vol. 
xxii., 1886, 
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continuations of the Trans-Atai, the present writer | 
is inclined to trace them, not in the Kokshattau, 
but in the Terskei Ala-tau and the high mountains 
of Sary-yassy, where the Khan-Tengri lifts its snow- 
clad granitic cap 24,000 feet above the sea, and is| 
surrounded by numerous vast glaciers (Semenoff’s 
and Mushketoff’s Muz-art). 
rate, broadly speaking, the drainage area of the 
Tarim from those of Lake Balkash and the Sea of 
Aral. Thus the border-ridge of the Central Asian 
lateau would have a length of more than 1000 miles 
from the Amu to Kulja, and the valleys of the upper | 
Naryn and Tekkes would therefore be homologous 
with that of the Afai. 

A girdle of alpine tracts, from 150 to 180 miles in| 
width, which fringes the outer edge of the | 
Pamir plateau, consists of shorter chains 
running parallel to the border ridge and 
ranging from 11,000 to 17,000 and 20,000 feet in alti- 
tude. They are separated by deep valleys, mostly | 
with three separate foldings of Azoic rocks. Some 
of these ranges are covered with perennial snow and 
feed great glaciers, among which Schurovsky and 
Fedtehenko glaciers around the lofty Kok-su group. 
are especially worthy of mention. These subsidiary 
chains all belong to the oldest system of upheavals, 
which have had a northeast direction, and which at 
four different places are modified by more modern ones 
having a northwestern direction. In lat. 47° N. the 
orographical structure becomes more complicated, the 
alpine region being pierced by the broad Dzungarian 
trench, which leads from the lowlands of the Irtish to 
the heights of the Central Asian plateau. A high 
ridge—the Tarbagatai—continued in the Tehinghiz 
(Jinghiz) and Karkaralinsk Mountains, branches off 
northwestwards, separating Turkestan from Siberia. 
Further east the Tian-Shan is continued on our maps 
in an eastern direction; but our knowledge of it still 
remains very imperfect. ! 

A series of deep depressions,—Balkh, Ferghana, 
Issyk-kul, and Kulja,—sinking to low levels 


It would thus “the 
/ 
| 
| 


Alpine 
tracts. 


taepeeioe amidst the Tian-Shan highlands follow one 
Tian-Shan, another in a northeast direction. That of 


Issyk-kul is occupied by the lake of the 
same name (5000 feet above the sea), while the second 
and fourth, now desiccated, are lacustrine basins. A 
great number of smaller Jacustrine basins, mostly filled 
with Tertiary conglomerates, occur higher up in the 
mountains. For the orographer eee the geologist 
they are homologous with those of the Altai and east 
Siberia (Bukhtarma, Us, Irkut, Barguzin, and others). / 
The rivers that issued from the high alps had to pierce | 
many parallel ridges in order to reach the plains, and 
’ they frequently expanded into wide lakes before cleav- 
ing through the chains of mountains the narrow and 
deep transverse gorges by which they descended to the | 
lower terraces. 

Like the highlands of Siberia, those of Turkestan 
are fringed by a girdle of plains, having an 
altitude of from 1000 to 1500 feet, and these 
again are skirted by an immense lowland 
area reaching only 400, 300, and 150 feet, or even 
sinking below the level of the ocean. These plains | 


Lowland 
plains. 


TURKESTAN. 


gradient up to the plateau of Central Asia. 


on a vast scale. 


and lowlands cover nearly 650,000 square miles. Some 
geographers divide them into two portions,—the higher 
plains of the Balkash (the Ala-kul and Balkash drain- 


age areas) and the Aral-Caspian depression, which | 


occupies nearly two-thirds of the whole and has been 


| the desiccation of the rivers an 
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their foot, are well watered by the Ili and other feeders 
of Lake Balkash (see SEMrRYETCHENSK) and on their 
rich prairies are the homes of numerous Kirghiz. In 
the southwest the clayey soil becomes saline. There 
is the Famine steppe (Bek-pak-data), while in the Ak- 
kum steppe, which surrounds Lake Kara-kul, large 
areas are covered with sands, partly shifting. A gulf 
of clayey plains penetrates up the Thi into the interior 
of the mountains, and its thick layers of loess form 
the Kulja oasis. Another gulf, penetrating much 
more deeply into the highlands up the trench occu- 
pied by Lakes Ebi-Nor and Ayar, and joining the 
trench of the upper Irtish, leads by an ees oae 

t is 
known as the ‘‘ Dzungarian Gate,’’ and a gate it has 
been since the dawn of history for whole nations of 
nomads who have migrated from the rapidly desiceat- 
ing plateau down to the grassy prairies of Siberia and 
Russia. The plains and lowlands of the Turanian basin 
are subdivided by a line drawn from northeast to south- 
west along a slight range of hills running from the 
sources of the Ishim towards the southeast corner of 
the Caspian (Bujnurd and Elburz edge of Khorasan). 
This low range, which most probably separated the 
lowlands of the Aral-Caspian region (submerged durin 
the Post-Pliocene period) from the higher plains whic 
had emerged by the end of the Tertiary period, now 
divides the Transcaspian steppes from the somewhat 
different higher plains (see TRANSCASPIAN ReEaron). 
In the Turanian basin the contrast between desert and 
oasis is much stronger than in the Balkash region. 
Fertile soil, or rather soil which can be rendered fertile 
by irrigation, is limited to a narrow terrace of loess 
along the foot of the mountains (see SyR-DARIA), and 
is surrounded by barren deserts. Even where the loess 
spreads over terraces at some distance from the moun- 
tains, as in the southeast Transcaspian region, it can 
be cultivated only when irrigated. The dryness of the 
climate is excessive: rain falls only where the hills 
cause the clouds to condense, the soil elsewhere being 
moistened only occasionally by a few showers. Two 
rivers only—the Syr and the Amu—succeed in crossing 
the desert and reaching the Sea of Aral. But their 
former tributaries no longer run their full course : the 
glacier-fed Zerafshan dries up amidst the gardens of 
Bokhara soon after emerging from the highlands; and 
the Tejefi, the Murghab, and the Andkho lose them- 
selves amidst the fields of the Turcomans. The onl 
tributaries which the Amu retains are those which 
have the whole of their course in the highlands. In 
the north such formerly important tributaries of the 
Syr-Daria as the Tchu, with its subtributary the Sary- 
su, now dry up some hundreds of miles distant from 
the main stream. The arid desert absorbs every drop 
of running water which reaches its borders. 

The whole area is now undergoing geological changes 
Rivers have changed their 
courses, and lakes their outlines. Far awa 
from their present shores the geologist finds py 
indubitable traces of the recent presence of " 
the lakes in the shells they have left amidst the sands. 
Traces of former rivers and channels, which were the 
main arteries of prosperous regions within the period 
of written history, have now dissppea Of the 
highly developed civilizations whie woup and | 
flourished in Bactriana, Bokhara, and Samarkand the — 
last traces are now undergoing i a obliteration with 


of West 
rkestan. 


lakes. 


ably described by M. Mushketoff under the appropri- | ‘‘ Blue Sea”’ of Central Asia, the Sea of Aral, Sek 
ate name of Turanian basin,—the Kara-tau Mountains at a recent epoch (Post-Glacial) extended pha, wma 
being considered as the dividing line between the two. to Sary-kamysh, and the shells of which are found 
The Balkash plains, more than 1000 feet above the north and east of its present shores i 
sea, and covered with clay, with a girdle of loess at feet above its present level (162 feet above 
and 245 above the Caspian), now occupies 
portion of its former extent. It covers a sl 

ression, some 23,000 square miles in are 
ryine up with astonishing rapidity 
cess of desiccation can be shown on 


1 The present writer is inclined to consider the “ Eastern Tian- 
Shan” of our maps, which runs east-sontheast to Bagratch-kul, 
as a separate chain bloneing to the more modern system of 
northwestern upheavals, meeting at its eastern extremity a chain 

_ which trends towards the northeast. 
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only by intervals of ten years; large parts of it, like 
Gulf Aibughir, have dried up since the Russians took 
possession of its shores. Steamers regularly ply on 
its waters and ascend both its tributaries. The whole 
country is dotted with lakes, which are rapidly disap- 
pearing under the hot winds of the deserts; and the 
clayey takyrs of the steppes give evidence of thousands 
of lakes which have quite recently ceased to exist, 
leaving beds of clay kept wet by the condensed 
moisture of winter and the few rain-showers of early 
spring. 

Like the highlands of eastern Asia, those of Turkestan 
are mostly built up of Azoie gneisses and 
metamorphic slates, resting upon ‘granites, 
syenites, old orthoclase porphyries, and the like. These 


Geology. 


upheavals date from the remotest geological ages ; and since | 


the Primary epoch a triangular continent having its apex 
turned towards the northeast, as Africa and America have 
theirs pointing southward, rose in the middle of what now 
constitutes Asia. 
highlands that Primary fossiliferous deposits are found,— 
Devonian, Carboniferous, and Permo-Carbonic. Within 
that period the principal valleys were excavated, and their 
lower parts have been filled up subsequently with Jurassic, 
Cretaceous, and Tertiary deposits. One of the most striking 
instances of this is the very thick Cretaceous and Tertiary 
deposits which cover the bottom of the valley of the Vaksh 
(right tributary of the Amu) and are continued for about 
300 miles to the northeast, as far as the Atai valley,—prob- 
ably along the edge of the Pamir plateau. The deposits of 
the Secondary period have not maintained their horizontal 
position. While upheavals having a northeastern strike 
continued to take place after the Carboniferous epoch,! 
another series of upheavals, having a northwestern strike, 
and occasioned by the expansion of diabases, dolerites, 
melaphyres, and andesites, occurred later, subsequently at 
least to the close of the Tertiary period, if not also before 
it, dislocating former chains and raising rocks to the highest 
levels by the addition of new upheavals to the older ones. 
‘Throughout the Triassic and Jurassic periods nearly all 
Turkestan remained a continent indented by gulfs and 
lagoons of the south European Triassic and Jurassic sea, 
Tmmense fresh-water lakes, in which were deposited layers 
of plants (now yielding coal), filled up the depressions of 
the country. Cretaceous and Tertiary deposits occur ex- 
tensively along the edge of the highlands. Upper and 
Middle Cretaceous, containing phosphates, gypsum, naph- 
tha, sulphur, and alum, attain thicknesses of 2000 and 5000 
feet in Hissar. Representatives of all the Tertiary forma- 
tions are met with in Turkestan; but, while in the high- 
lands the strata are coast-deposits, they assume an open-sea 
character in the lowlands, and their rich fossil fauna fur- 
nishes evidence of the gradual shallowing of that sea, until 
at last, after the Sarmathian period, it became a closed 
Mediterranean. During the Post-Pliocene period this sea 
broke up into several parts, united by narrow straits. The 
connection of Lake Balkash with the Sea of Aral can hardly 
be doubted; but this portion of the great sea was the first 
to be divided. While the Sea of Aral remained in connec- 
‘tion with the Caspian, the desiccation of the Lake Balkash 
basin, and its break-up into smaller separate basins, were 
already going on. The Quaternary epoch is represented 
by vast morainic deposits in the valleys of the Tian-Shan. 
About Khan-Tengri glaciers descended to a level of 6800 
feet above the sea,? and discharged into the wide open val- 
 leys or syrts. It is most probable that, when allowance has 
been made for the obliteration of glacial markings, and the 
region has been better explored, it will appear that the gla- 
_ ciation of Turkestan was on a scale at least as vast as that 
of the Himalayas. In the lowlands the Aral-Caspian de- 
posits, which it is difficult to separate sharply from the 
: Tertiary, cover the whole of the area. They contain 
shells of mollusks now inhabiting the Sea of Aral, and in 
their petrographical features are exactly like those of the 
ower Volga. The limits of the Post-Pliocene Aral-Caspian 
sea have not yet been fully traced. It extended some 200 
miles north and more than 90 miles east of the present Aral 
shores. A narrow strait connected it with Lake Balkash. 
e Ust-Urt plateau and the Mugojar Mountains (see 
RGAI) prevented it from spreading northwestward, and 
rrow channel connected it along the Uzboi (see p. 544 
pra) with the Caspian, which sent a broad gulf to the east, 
dup to Volga, and was connected by the Manytch with 
Black Sea basin. Great interest, geological and histor- 


etoff’s Turkestan (pp. 35, 681) seems to justify this con- 
off, in Jzvestia of Russ. Geogr. Soc., vol, x xiii., 1887. 
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It is only in the outer foldings of the | 
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| ical, thus attaches to the recent changes undergone by this 
basin; but much still remains to be done before the numer- 
| ous questions arising in connection with it can be settled. 
| Since the theory of geological cataclysms was abandoned, 
‘and that of slow modifications of the crust of the earth 
accepted, new data have been obtained in the Aral-Caspian 
region to show that the rate of modification after the close 
/of the Glacial period, although still very slow, was faster 
‘than had been supposed from the evidence of similar 
| changes now going on in Europe and America, The effects 
| produced by desiccating agencies are beyond all comparison 
/ more powerful than those which result from the earth- 
quakes that are so frequent in Turkestan. All along the 
base of the highlands, from Khojend to Vyernyi, earth- 
'quakes are frequent;* but, however destructive of life, 
| their effects lie beyond the scope of our obseryational 
| methods. 

The climate of West Turkestan is exceedingly dry and 
continental. Although the country is comprised 
within the latitudes of Sicily and Lyons, it 
has a south Norwegian January and a Persian 
summer. Temperatures of more than 100° Fahr. in the 
| shade are common, and the heat is rendered still more un- 
| bearable by the reflection from a soil destitute of vegetation. 
| The winter is for the most part so cold that the average 
|temperature of January is below the freezing point, and 
|even reaches 0° Fahr. Snow falls for several months on the 

lower Syr-Daria, and, were it not blown away by the winds, 
|sledge-communication would be possible. This river is 
| frozen for an average of 123 days every year in its lower 
| parts, and nearly 100 days at Perovsk. At Tashkend there 
is snow during two months and temperatures of —10° Fahr. 
haye been measured. In 1876, on 24th October, almond- 
trees, vines, and cotton crops were buried under a heavy 
snowfall. To the south of Khojend the winter becomes 
more clement. Absence of rain is the distinctive feature 
of the climate. Although it rains and snows heavily on the 
mountains, only 11 inches of rain and snow fall throughout 
the year at Tashkend, at the base of the highlands; and 
the steppes of the lower Amu have less than 3 inches. A 
few showers are all that fall from the almost invariably ~ 
cloudless sky above the Transcaspian steppes., The follow- 
ing table will illustrate the climate of Turkestan : 


Climate. 
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Akmolinsk.........s000:+. 51°12’, 1020 | 28,8° 0.0% | 69.29] 9.2 | 
Semipalatinsk .. {50° 241 590 | 27.09] -0.79 | 72.5°} 7.7 
[Trghig.........-+ .. }48° 37] 360 ] 21.80] 34° | 76.29] 61 
Kazalinsk......... .. 45° 45/| 160 | 45.5°| 10.6 | 78.0°] 7.9 
Alexandroysk... «- 44° 33’, —30 | 51.2° 95.00) (178.00 | ia 
KUlja ..sssrecorvesonterdenes. (48°. 51/] 2100, |.48.79 |, 14.4° «9 76.59.10 
Nukus.........  149°97'| “215 |.58.0°| 19:42 | 79.60] 2.9 
Petro-Alexa 41° 28’ 825 | 55.0°| ... a 2.4 
Tashkend... 41°19} 1480 | 58.8°| 29.00 | 77.5°] 11.8 
Krasnovodsk. .. 40° 00’, —70 | 59.8° 36.3° 83.2° wie 
Yarkand (Eas .) 88°21’) 4120 | 54.29} 21.29 | 81.79] ... 
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The fauna of Turkestan belongs to the great zoo-geo- 
graphical domain of northern Asia, and is only 
differentiated by the presence of species which 
have disappeared from the peripheric parts of 
the Old World and now find a refuge in the remotest regions 
of the uninhabited plateau. From the great Paleoarctie 
region it is distinguished by the presence of Himalayan 
| species. The distinctive animal of the Pamir plateau is the 
| magnificent Ovis poli (conjectured to be the ancestor of our 
common sheep), mentioned by Marco Polo and rediscovered 
by Syevertsoff. It breeds by thousands on the Pamir, 
climbing the highest ridges, which it prefers to the valleys. 
| The region to which it is confined has the shape of an 
ellipse, with its longer axis running southwest to northeast. 
The animal is rare on the upper Naryn, and never pene- 
trates to the west of Sel-su. In the alpine tracts of the 
| Tian-Shan, on the borders of the Pamir, their horns and 
skulls are frequently met with, but there the place of the 
species is now taken by Ovis karelini. The wild horse, which 
occurred in Poland a few centuries ago, has been discovered 
by Prejevalsky in the highlands of Dzungaria and described 
as Equus prjevalskii by Polyakoff. The wild camel inhabits 
the lonely plateaus south of the Ala-Shan; but no descrip- 


8 Fora list of them, see Jzvestia of Russ. Geogr. Soe., vol. xxiii., 
1887; also Orloff, in Mem. of Kazan Naturalists, 1873, tii, 
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tion of it has been published. The other mammals of 
Turkestan are mostly those which are met with elsewhere 
in north Asia. The large light-colored Himalayan bear 
( Ursus isabellinus) has its home on the Pamir, and the smaller 
strong, white-elawed Leuconyx up to the highest levels on 
the Tian-Shan. 


marmot ( Arctomys caudatus), the most characteristic inhabi- 
tant of the alpine meadows, are the only wammals of the 
Pamir proper. In the alpine region are found the badger 


(Meles taxrus), the ermine (Putorius ermineus) and six other | 


Mustelidx, the wild dog (Canis alpinus), the common and the 
black-eared fox (C. melanotis), while the corsac fox (C. corsac) 
is met with only on the plains. Two species of lynx, the 
cheetah (Felis jubata), Felis manul, and Felis irbis, this last 
extending westwards as far as the Persian Gulf and east- 
wards as far as the river Amur, must be added to the above. 


The tiger is met with only on the lower Amu-Daria, except | 


when it wanders to the alpine region in pursuit of the maral 
deer (Cervus maral). The jackal is characteristic of the 
steppes; it banishes the wolves and foxes. Hares are repre- 
sented by several species, Lepus lehmanni being the most 
characteristic. Both the common and the long-tailed mar- 
mot (A. baibacinus and A. caudatus) are found at the foot of 
the mountains, as also four species of Spermophilus, three of 
voles, two of the mouse, and three of the hamster. 


met with in the steppe region. Of ruminants, besides the 
sheep (0. poli, O. karelini, O. nigrimontana, O. heinsii), we find 
one mufflon (Musimon vignei), formerly known only in the 
Himalayas, the Chinese antelope (Antilope subgutturosa) and 
the saiga antelope in the steppes, the Siberian ibex and an- 
other goat, the yak, the zebu or Indian ox, the common ox, 
the camel, and the dromedary. The wild boar is common 
in the reed thickets along the rivers and lakes, where it 
stays during the winter, migrating to the highlands in 
summer. The hedgehog and porcupine are common in the 
lains, 
3 It would be impossible to describe in a few words the 
avifauna, No fewer than 385 species are recorded, most of 
them being middle-European and Mediterranean. A large 
number wer¢g formerly known only in the Himalayas, or in 
Persia, while others have their origin in east Asia. The 
commonest are mostly European acquaintances, As for the 
very rich insect fauna, of which full descriptions are now 
accessible, it is worthy of note that among the Lepidoptera 
of the Pamir there is an interesting mixture of Tian-Shan 
with Himalayan species. M. Grum-Grzimailo found on 
the Pamir the Colias nastes, a species characteristic of Lab- 
rador and Lapland; like the alpine plants which bear 


witness to a Glacial period flora in the Himalayas, this | 


butterfly is a survival of the Glacial period fauna of the 
Pamir.! 
As a whole the flora of Turkestan belongs to that of Cen- 


tral Asia, which was formerly continued by geo- 


botanists as far west as the steppes of Russia, 
but which must now be considered as a separate 


Flora. 


region subdivided into two,—the Central Asian proper and | 


that of the Gobi. It has its own habitus, notwithstanding 
the number of species it has in common with Siberia and 


southeast Russia on the one hand and with the Himalayas | 


on the other, and this habitus is due to the dryness of the 


climate and the consequent changes undergone by the soil. | 


Towards the end of the Glacial period the Tian-Shan Moun- 
tains had a flora very like that of northern Caucasus, com- 
bining the characters of the floras of the European Alps 
and the Altai, while the prairies had a flora very much like 
that of the south Russian steppes. During the Stone Age 
the human inhabitants lived in forests of maple, white 
beech, and apple trees. But the gradual desiccation of the 
country resulted in the immigration from the Central Asian 
plateau of such species as could adapt themselves to the dry 
climate and soil, in the disappearance of European and 
Altaic species from all drier parts of the region, in the sur- 
vival of steppe species, and in the adaptation of many of 
the existing species to the needs of an arid and extreme 


1 For ampler information, see Syevertsoff's “ Vertical and 
Horizontal Distribution of Turkestan Animals,” in Jzvestia of the 
Moscow Soe. of Amateurs of Nat. Science, 1873; Fedtchenko's 
“Travels to Turkestan,” extending over 18 parts of vols. xi., xix., 
xxi., xxiv., and xxvi. of the same Jevestia, and forming a series 
of monographs by specialists which deal with separate divisions 
of the animal and vegetable kingdom (the flora by Regel) ; Osh- 
anin’s Zoo-Geographical Problems in Turkestan, Tashkend, 1880 ; 
Grum-Grzimailo’s “ Flora and Fauna of Pamir,” in IJzvestia of 
Russ. Geogr. Soc., 1886; Works of the Aral-Caspian Expedition ; 
Butleroff’s ‘‘ Ornith. of Nukus.” in Mem. Sl. Petersb. Soc. Nat.. vol. 
x., 1879; and the journeys of Borschoff. Semenoff, Syevertsoff, 
Osten-Sacken (Sertum Tian-Shanicum), Regel, Prjevalsky, and 
many others. (Cf. also for the southern parts of the region Reports 

_ of the Afghan Boundary Commission. 
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Antelopes, Lepus lehmanni, Lagomys rutilus, | 
various species of Arvicolw, and the Himalayan long-tailed | 


The | 
Meriones (four species) and the jerboa (five species) are only | 
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climate and a saline soil.? At present the flora of Turkestan 
has a variety of characters, depending on the various phys- 
ical aspects of the separate regions, the Pamir vegetation 
and that of the Aral-Caspian steppes constituting two types 
with numberless intermediate gradations. 

There is no arboreal vegetation on the Pamir, except a few 
willows and tamarisks along the rivers. Mountain and 
valley alike are covered with soft carpets of grass, various 
species of Festuca predominating almost to the exclusion of 
all others. In the immediate vicinity of water the ryang 
(Carex physoides) grows, and a few patches are covered with 
Allium. To these may be added a few Ranunculacex, some 
Myosotis, low Scabiose, the common Taraxacum, one species 
of Chamomilla, and a few Leguminose. In the north and 
west the Stipa of the Russian steppes supersedes Festuca and 
| affords splendid pasture for the herds of the Kara-Kirghiz. 
| In the gorges and on the better-watered slopes of the moun- 

tains the herbaceous vegetation becomes decidedly rich. 
Besides the above-named there are many other Graminex, 
such as the beautiful Lasiagrostis splendens, and whole 
seas of Scabiose. Eremurus, of a variety of colors and 6 to7 
| feet in height, forms thickets along with the tall Scorodosma 
| fetida. The northern slopes of the Atai chain are richer in 
| trees. Up to 12,000 feet full-grown specimens oceur of the 
| artcha (Juniperus pseudo-Sabina), characteristic of the whole 
northern slopes of the Turkestan highlands, the poplar, a 
very few birches (B. Sogdiana), and a rich underwood of 
shrubs familiar in European gardens, such as Rhododendron 
chrysanthum, Sorbus aucuparia (rowan), Berheris heteropoda 
(berberry), Lonicera Tatarica (honeysuckle), and Cratequs 
(hawthorn). Farther east and north comes the Turkestan 
pine (Picea Schrenkiana), while at lower levels there grow 
numerous willows, black and white poplars, tamarisk, large 
Celtis, as well as shrubs of Llawagnus (wild olive), Hippophae 
rhamnoides (sallow thorn), Rubus fruticosus (blackberry), 
Prunus spinosa (blackthorn), and P. Armeniaca (apricot). The 
characteristic poplar, Populus diversifolia, which does not 
seem to have found yet the shape of leaves best suited to the 
climate, and therefore produces them in most striking vari- 
ety, and the dwarf Acer Lobelii—very different, however, 
from the European maple—also occur. 

The above applies to most of the highlands of the Tian- 
Shan. The drier southern slopes are quite devoid of arboreal 
vegetation. On the northern slopes, at the higher levels, 
only the Juniperus pseudo-Sabina grows on the mountains, 
and rich meadow grasses cover the syrts. Lower down, at 
about 7500 to 8000 feet the conifer zone begins, characterized 
by the Picea Schrenkiana, which furnishes the inhabitants 
with timber and fuel. Of course the artcha and a few other 
deciduous trees also occur. The richest zone is that which 
comes next, extending downwards to 5000 and 4500 feet. 
There woods of birch, several species of poplar, the maple 
(Acer Semenovii), and a rich underwood spread over the 
mountain slopes. Orchards of apple and apricot surround 
the villages. The meadows are covered with a rich yegeta- 
| tion,—numberless bright Pxoniz, variegated Scabiose, large 
Convolvulacex, all kinds of Campanulx, dark-colored Eremu- 
rus, splendid Umbelliferz, yellow-flowered Gallium, a mass of 
Rosacew, Althex, Glycyrrhize, high-stemmed Scorodosma 
| feetida, and tall Graminex. But, as soon as the soil loses its 
fertile humus, it produces only a few of Phlomis, Alhagi 
camelorum, Psammie, Salsolacee, Artemisie, Peganum, and some 
poppies and Chamomille, but only in the spring. The in- 
_vading steppe plants appear everywhere in patches in the 
| Turkestan meadows. Very often—almost invariably on the 
drier southern slopes of the mountains—the steppe vegeta- 
tion climbs up to the level of thealpine. Nowhere, perhaps, 
is the effect of various soils—loess, clay, salt clay, and sand 
—upon vegetation better observable than in the recently- 
emerged and arid regions of Turkestan. 

The “culture” or “apricot” zone is followed by the 
prairie belt, in which black-earth plants (Stipa and the 
like) struggle for existence against invading Central Asian 
forms. And then come the lowlands and deserts with their 
moving sandy barkhans, shors, and takyrs (see T: y 
REGION). Two species of poplar (P. pruinosa and P. diversi- 
folia), Eleagnus angustifolia, the ash, and a few pS ae J 
along the rivers. Large areas are wholly destitute of v: 
tation, and after crossing 100 miles of such a desert the 
traveller will occasionally come upon a forest of saksaul 
(Anabasis Ammodendron). Contorted stems, sometimes of 
considerable thickness, very hard, and covered wi Asty 
cracked bark, rise out of the sand, bearing green plu = 

) it. 


thin branches, with small grayish leaves and 
Sometimes the tree is a mere knot peeping above 
with a crown of thin branches. But even : 
growths are rapidly being destroyed by the EK 


2 See M. Krasnoff's researches in Jzvestia of Ru 
vol. xxiii., 1887. | 
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men, who use them for fuel.! In spring, however, the Turkestan has been the theatre of so many migrations 
steppe assumes quite another aspect, being covered, except | and conquests that its present population could 


where the sands are shifting, with a rich vegetation. Per- | not fail to be very mixed. Both Aryans and aoe 
sian species penetrate into Bokhara and the region of the | Mongols (especially the Ural-Altaic branch) ake 
upper Amu. | have their representatives there, the former settled for the 


As already stated (p. 675), the climate of Turkestan varies 
considerably from north to south. In Akmo- 


most part, the latter chiefly nomad. The Ural-Altaians, 
or Turanians, are numerically the predominant element, 
linsk and Semiryetchensk most of the kinds|and consist of Turcomans, Kirghiz, Uzbegs, and Sarts. 
of corn which characterize Middle Russia are |The Turcomans inhabit chiefly that part of Turkestan 
grown. South of the Tchu and the Syr-Daria gardening | which is now known as the TRANSCASPIAN REGION (q..). 

is a considerable industry ; and, although rye and wheat | They number less than one million. The Kara-Kalpaks 
continue to be the chief crops. the culture of the apple, | (‘‘ Black Bonnets”) may number about 50,000 in Turkestan, 
and especially of the apricot (wryuk), acquires importance. | and some 300,000 in the Russian empire altogether. Very 
Attempts are also made to cultivate the vine. The inhabi- | little is known of their history. They are supposed to be 
tants of the neighborhood of Tashkend and Samarkand, as | but recent immigrants to Syr-Daria, having come from the 
well as those of the much more northern but better shel- | former Bulgarian empire on the middle Volga. Their lan- 
tered Kulja oasis, add the cultivation of the almond, pome-| guage and habits are the same as those of the Kirghiz; but 
granate, and fig. Vines are grown and cotton planted in| for the last century and a half they have had some acquain- 
those districts. Finally, about Khojend and in Ferghana, | tance with agriculture. Their pacific temper exposed them 
where the climate is milder still, the vine and the pistachio | to the raids of the Kirghiz, who compelled them first to 
tree cover the hills, while agriculture and horticulture have | settle in Dzungaria, then to change their dwellings several 
reached a high degree of perfection. Successful attempts | times, and ultimately (in 1742) to recognize the sovereignty 

are now being made to grow the tea-plant in the Transcas- | of Russia. Even since that time they have been driven by 
pian region. the persecutions of their old enemies to cross the Aral-Cas- 
The arable land, being limited to the irrigated terraces} pian steppes and seek refuge near Astrakhan. The real 

of loess already spoken of, occupies less than a| masters of the steppes and highlands of Turkestan are the 

Sal fiftieth of the whole area of West Turkestan, | Kirghiz, of whom there are two branches,—the Kazak 

' even when the Transeaspian deserts are left | (Cossack) Kirghiz and the Kara (Black) Kirghiz or Burut 

out of account. The remainder is nearly equally divided | (see KrtrGHrz). The Uzbegs, who played a predominant 
between pasture land and desert (sandy steppe and barren | political part in Turkestan before the Russian conquest, are 
mountain), Owing to a very equitable distribution of irri- | of Turco-Tartar origin and speak a pure Jagatai dialect; 
gation water in accordance with Moslem law, agriculture | but they are mixed to a great extent with Persians, Kirg- 
and gardening have reached a high stage of development | hiz, and Mongols. They are subdivided into clans and 

in the oases. Two crops are usually taken every year.’ | lead a semi-nomadic life, preserving most of the attractive 
Wheat, barley, millet, pease, lentils, rice, sorghum, lucerne, | features of their Turkish congeners—especially their 
and cotton are the chief agricultural products. Carrots, | honesty and independence. When settled they are mostly 
melons, vegetable marrows, and onions are extensively | designated as Sarts—a name which has reference more to 
grown. Rye and oats are cultivated in Kazalinsk and/ manner of life than to anthropological classification, al- 
Kopat. Corn is exported. Owing to the irrigation, total | though a much stronger admixture of Iranian blood is evi- 
failure of crops and consequent famines are unknown, |! dent in the Sarts, who also speak Persian at Khojend and 
unless among the Kirghizshepherds. The kitchen gardens | Samarkand. Tarantchi or Taranji (“‘ laborer” in Chinese) 

of the Mohammedans are, as a rule, admirably kept. Pota-| is the name given to those Sarts who were settled in the 
toes are grown only by the Russians. The cultivation of | Kulja region by the Chinese Government after the rising 
cotton is rapidly extending (32,000 acres in 1886), as also is | of 1758. They constitute about two-fifths of the popula- 
sericulture, which is chiefly carried on in Ferghana, whence | tion of Kulja. After defeating the Dzungaiis in the year 
silk cocoons are an important item of export. Cattle-| 1865, they took the political power in Kulja into their own 
breeding is extensively pursued, and in Russian ‘Turkestan | hands, offering shelter to the Kirghiz who made inroads on 
alone recent estimates show 400,000 camels, 1,600,000 horses, | the Russian dominions. This was made a pretext for the 
—_-: 1,200,000 cattle, and 11 000,000 sheep. This last figure, annexation of Kulja by Russia in 1871; but it has been 
however, is but a very rough estimate,—the flocks on the | since restored to China. The origin of the Dzungaiis is 
Kirghiz steppe being so large that the proprietors them- | somewhat problematical. They number nearly 20,000, and 
; selves do not know their exact numbers. Murrains are of inhabit the valley of the Ili in Kulja and partly are settled 
4 


Vegetable 
products. 


frequent occurrence; a recent one resulted in a terrible in Russian Turkestan. They are Mohammedans, but have 
famine among the Kirghiz. Live cattle, hides, wool, camel- | adopted Chinese manners of life. The Mongelian branch 
hair, tallow, felt, and leather are exported to a consider- | is represented in Turkestan by Kalmucks and Torgoutes 
able extent. | (Torgod) in the northeast and in Kulja, where they are 
The mineral wealth of Turkestan is considerable. Traces mixed with Solons, Sibos, and Chinese, The Aryan Tajak 
att norals of auriferous sands have been discovered at (see TAJAK), the aborigines of the fertile parts of Turk- 
; many places, but the percentage of gold is too estan, were subdued by the Turco-Mongolian invaders and 
poor to make the working remunerative. Silver, lead,and partly compelled to emigrate to the mountains, where they 
iron ores occur at several places; but the want of fuel isan | are now known as Galtchas. They constitute the intel- 
obstacle to their exploitation. The vast coal-beds of Kulja | lectual element of the country and are the principal owners 
and several inferior ones in Turkestan are not yet seriously of the irrigated land,—the Uzbegs being their laborers,— 


worked, the total yearly output being only some 120,000 merchants, and mollahs or priests. They are Sunnite Mus- 
ewts. The naphtha wells of Ferghana and the layers of |sulmans. The other representatives of Aryan race in 
graphite about Sairam-Nor are also neglected. There are Turkestan are a few Persians, mostly liberated | slaves; In- 
abundant deposits of gypsum, alum, kaolin, marble, and | dians, who carry on trade and usury in the cities; a few 
similar materials. Notwithstanding the salt springs of Ferg- Gypsies; and the Russians. Among these last two distinct 
hana and Syr-Daria, the salt lakes of the region, and the rock- elements must be noticed,—the Cossacks who are settled on 
salt strata of the Alexandroysk Mountains, salt is imported. | the borders of the Kirghiz steppe and have assumed many 
Turkestan has no manufacturing industry carried on by | Kirghiz features,‘ and the peasant-settlers who are begin- 
means of machinery, except a few distilleries | ning to colonize the valley of the Ili and to spread farther 
foot geod and two establishments for dressing raw cotton. | south. Exclusive of the military the Russians number 
® But there is a great variety of artisan work, | about 75,000, nearly two-thirds being in Semiryetchensk 
which, however, has been for some time declining and now (Cossacks and peasants). 
stands at a rather low level.3 Trade is very actively carried | Turkestan has no lack of populous cities, which, notwith- 
‘on. Its importance may be judged by the fact that in 1876 standing recent vicissitudes, continue to be im- 
27,900 camels were used for the transport of wares to Tash- portant for their trade, while several others are Cities. 
kend. This town and Bokhara are the chief commercial widely famous for the part they have played in 
_ centres, the principal articles of export to Russia, via Oren- | history. KHOKAND,®> MARGHILAN, Namangan, and Andi- 
- burg and Semipalatinsk, being raw cotton and silk, cattle jan in Ferghana; TASHKEND and Kuogenp in Syr-Daria; 
and their products, while manufactured wares are imported SAMARKAND in Zerafshan ; BoKHARA and Kurva in the 
/return. There is also an import and export trade to and independent khanates have each from 30,000 to 100,000 in- 
Urumtchi and China, via Kulja and Ak-su. habitants. f 
Populous cities adorned with fine monuments of Arabian 


‘See forest in eeronenns find Prof. Sorokine’s drawings of sak-| architecture, numerous ruins of cities decayed, grand irri- 


Turkest lso Bull. Soe. 
Fp Wt atl Be 4 See Collection of go on Turkestan, St. Petersburg, 1876, by 


ee idadend le sketches of agriculture in MM,5 hacen fe Khoroshkin 
Lead doin ~ i Se, OFM petersbur 7 : 6 Bach of these towns in small capitals is described in a sepa- 


1881. 
Exhibition of Tie, Tashkend, 1886. rate article. 
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gation canals now lying dry, and written monuments of 


General Arabian literature testify to a time when civil- 


condition ization in Turkestan stood at a much higher 
of the level than at present. This period was during 
country. the first centuries after its conversion to Is- 
lam. Now all is in decay. The beautiful mosques and 


miadrasas are dilapidated; no astronomers watch the sky 
from the tops of their minarets; and the scholars of 
the madrasas waste their time on the most deplorably 
puerile scholasticism. The inspiration of early belief has 
disappeared ; the ruling motive of the mollahs (priests) is 
the thirst for personal enrichment, and the people no longer 
follow the khojas (see p. 680 below). The agricultural 
laborer has preserved the uprightness, diligence, and 
sobriety which characterize the Turkish peasant in Asia as 
well as in Europe; but the richer inhabitants of the cities 
are grossly sensual. Centuries of wars, followed by massa- 
eres and cruel vengeance, an unceasing civil strife between 
parties disputing for supremacy in the name of religion, 
conspiracies, appeals to foreigners, and endless intrigues 
have hastened the decay of Mohammedan civilization in 
the khanates of Turkestan and paved the way for Russian 

conquest. 
It remains, however, an open question whether the Rus- 
sians will be able to bring new vigor to the 


Effects of country and awaken intellectual life. They 
pesaian , _ have failed to do so in eastern Russia, at Kazan, 


and elsewhere, where both civilizations—the 
European and the Asiatic—remain as thoroughly estranged 
from one another as they were three centuries ago. This 
estrangement is not merely religious, but social and 
economical. The followers of Islam, whose common law 
and religion know only of a temporary possession of the 
land, which belongs wholly to the Prophet, cannot accept 
the principles of unlimited property in land which Euro- 
pean civilization has borrowed from Roman law; to do so 
would put anend to all public irrigation works, and to the 
system by which water is used according to each family’s 
needs, and so would be fatal to agriculture. When taking 
possession of Turkestan, the Russians began to grant deeds 
establishing property rights over land in accordance with 
Roman law. Buta study of the Mohammedan system soon 
put an end to so erroneous a policy, and Mussu]man law is 
still respected. The Russians have abolished slavery in 
Turkestan ; and their rule has put an end to the intermina- 
ble intestine struggles, which had weakened and desolated 
the whole region. The barbarous tortures and executions 
which rendered Khiva notorious in the East are no longer 
heard of; and the continual appeals of the khojas for “ holy ” 
war against their rivals find noresponse. But the Russian 
rule has imposed many new taxes, in return for which 
Turkestan only gets troops of Russian merchants and 
officials, who, instead of becoming the exponents of what 
is best in European civilization, too often accept the worst 
features of the depraved Mussulman civilization of the 
higher classes of the country. New tribunals and new 
justices of the peace are about to be introduced (1887); 
schools are being diligently spread; but the wants of the 
natives are set behind those of the children of the Russian 
officials and merchants and the supposed necessities of Rus- 
sification. A consulting hospital for Mohammedan women 
has recently been opened by women graduates in medicine 
at Tashkend. 


‘ East TuRKESTAN. 


As already stated, by this name we designate that 
vast depression in the great plateau of 
eastern Asia which lies between the Tian- 
Shan Mountains in the northwest; the 
steep slopes of the Pamir and of the Tibet plateau, 
bordered by the Kuen-Lun, in the southwest and 
south ; the Attyn-Tagh in the southeast as far as Lake 
Lob-Nor ; and in the northeast the still imperfectly 
known mountains which run east-southeast from the 
Tian-Shan, having the Bagratch-kul on their northern 
slope.’ Farther east the Kuruk-Tagh and the steep 
slope of the Gashuii Gobi separate east Turkestan 
from the higher Terrace of the plateau, so that about 
Lob-Nor the Tarim depression is narrowed to a width 
of about 100 miles; and on the 98th meridian, at 
Lake Tchin-shen-ho, the steep edge of the Gobi meets 
the spurs of the Nan-Shaii Mountains.? This region 


1 See the map of Asia, by A. Petermann, in Stieler’s Hand-Atlas, 
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No. 58, where the orography of Asia is represented, in the present | 


writer’s opinion, in a more trustworthy manner than on other 
maps of Asia. . 

2 See map to Prjevalsky's fourth journey in Jzvestia of Russ. 
Geogr. Soc., 1887. 
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has been and still is designated by a variety of names, 
such as the Tangut Plain, West Gobi (a most inappro- 
priate name, as already pointed out by Ritter), Alty- 
shar or Jity-shar (the land of six or seven cities), 
Little Bokharia, Kashgaria, and so on. In its physical 
features it forms a connecting link between the Chinese 
territories and the Aral-Caspian depression. It covers 
about 465,000 square miles, but has hardly more than 
1,000,000 inhabitants. 

Although lying at a high altitude (Kashgar 4000 
feet and Yarkand 4120 feet), it has the 
character of a depression in comparison, 
not only with the mountains, but also with 
the lofty plateaus which surround it,—Tibet, Pamir, 
and the Tian-Shan syrts. It has a general slope 
towards the east, and its lowest portions (formerly 
occupied by a great lacustrine basin ath only 2600 feet 
above the sea.* At its northeast edge, Ze., at the foot 
of the remotest offshoots of the Tian-Shan, M. 
Prjevalsky measured an altitude of only 2600 feet. 
Its average altitude ranges from 3100 to 3700 feet, in- 
creasing to 4200 at its outer rim. No mountains or 
hills diversify its surface, which is that of a high plain. 
All the mountains which enclose it rise to considerable 
heights, far above the snow line. The steep slopes of 
the Pamir culminate in Tagharma ‘Peak (25,360 feet). 
In the north the snowelad Kokshat-tau and Kirghiznyn 
Ala-tau form a series of uninterrupted chains, which 
reach a height of 24,000 feet in the _Khan-Tengri and 
have at their southern base the broad and high alpine 

lateaus, or syrts, of which the Yutduz, dotted with 
akes, has acquired historical fame as the meeting- 
place of the armies of Timur before his Dzungarian 
march. On the southern borders of East Turkestan, 
in the Kuen-Lun and Karakorum Mountains, is the 
Dapsang—one of the highest peaks of the globe; 
saa farther cast the Attyn-Tagh and the Nan-Shafi 
(with Humboldt and Ritter ranges), which are among 
the highest mountains of Asia, separate it from the 
lofty Chaidam or T’saidam plateau. East Turkestan 
is thus secluded by high mountains and plateaus from 
the rest of the continent. _ Even the few Pansen: 
passes which lead to it climb to altitudesof =~ 
14,000 feet. It is open_only towards the east, where 
it 1s connected with the Gobi depression. Its position 
as the highway from China to West Turkestan and the 
Dzungarian empire has made it known, though only 
very imperfectly until lately, through Chinese docu- 
ments, the narratives of the journeys of Buddhist mis- 
sionaries, and the travels of Marco Polo, Rubruquis, 
and a few Jesuits. From a remote antiquity it was 
crossed by caravans going from China to Lake Bal- 
kash, Ferghana, and the Oxus. The route, after 
crossing the Gobi, proceeded either to the Dzungarian 
Gate, or, via Kashgar, to the high passes of Terek- 
Davan and Muz-art, which led to Ferghana and Issyk- 
kul, Both passes have a wide renown in Central Asia, 
the latter especially, on account of its difficulties, one 
of which is a huge glacier, which has to be ascended 
with the help of the ice axe. 

One river only, the Tarim—now lost in the marshes 
of Lob-Nor—and its tributaries, water this 
region. It is formed by the confluence of 
several rivers flowing from the semicircle 
of mountains which fence in East Turkestan on the 


Physical 
features. 


River — 


south, west, and north. The Kashgar-Daria rises 
under the name of Kizil-su on the Atai. The Yar- 


kand-Daria has its origin in a high valley between the 
Kuen-Lun and Karakorum Mountains, at the base of 
Dapsang, from several streams, such as the auri 

Zerafshan, which is fed by the lactone of the Kara- 
korum pass; after piercing the Kuen-Lun, it enters 
the plain, where its waters are soon diverted to the 
fields and gardens of the Yarkand oasis, The Khotan- 

ENG 


‘ neg cinaecerag observed, the possible error : 
eet. ' 
4 Prjevalsky, Reisen in Tibet und am oberen Lay 


Flusses, Jena, 1884, 
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Daria rises farther east in the same valley, and also 


ones the Kuen-Lun, its two branches—the Kara- | 


ash and Urung-kash—being renowned for their 
“black” and ‘‘white’’ jade. This river only reaches 
the Tarim during the summer. The Tian-Shan Moun- 
tains contain the sources of several feeders of the 
Tarim ; but some of them no longer reach the main 
stream. The Kizil-Kunghei disappears after having 
watered Utch-Turfan (Oj-Turfan) - the Ak-su meets 
the Khotan-Daria at its junction with the Tarim ; but | 
the Baidu-gol and the Kutcha are lost in Lakes Baba- | 
kul and Sary-kamysh. From the Yutduz plateau | 
comes the Haidu-gol, which flows past Kara-Shar and 
enters the Bagratch-kul Lake, whence it issues under | 
the name of Kontcha-Daria, and, crossing the east of 
East Turkestan from north to south, joins the marshes 
of Lob-Nor; thus the long-doubted connection be- 
tween these two lakes—the northern and the southern 
—really exists. The Tarim is navigable for steamers 
from the confluence of the Yarkand and Khotan rivers | 
ae all the way to Lob-Nor.! These rivers, | 
de however, do not bring life to the immense 
deserts, the aspect of which recalls partly the Aral- 
Caspian depression and partly the Mongolian Gobi. 
Their undulating surface is covered with a gravelly 
soil, out of which all the finer particles have been 
winnowed by the wind, and it resounds under the 
hoofs of the passing hordes ; grass covers it only in 
the beginning of spring. Here and there occur clayey 
deposits with an efflorescence of salt, which is hard in 
summer but impassable after rains. Then come im- 
mense areas of loose sand, which is raised in clouds 
by storms of wind, and the hills of which, moving on 
like waves, invade the cultivated fields that have been 
conquered by laborious effort from the desert. The 
features with which the traveller in the Sahara, or on 
the plateau of eastern Iran about Lake Zareh (Hamun) 
is familiar, are here reproduced on the same large 
scale. The Takla-makan desert north of Khotan 
covers 93,000 square miles—an area exceeding that 
of Great Britain. As one approaches Lob-Nor, and 
thus touches upon territory that has emerged at a 
still more recent epoch, the desert becomes still drearier 
and still less passable on account of the shifting 
sands. Lob-Nor now consists of two basins; but the 
largest of them, although it has an area four times as 
large as that of the Lake of Geneva, can hardly be 
called a lake, since its greatest depth is less than 20 
feet, while reeds rise 20 feet above the thin film of 
water and extend far beyond its shores. In fact the 
whole of the region, notwithstanding its considerable 
altitude above the ocean, has but recently emerged 
from under water. During the later portion of the 
Tertiary period it was covered with an immense Medi- 
terranean sea, and even during the Post-Pliocene 
period was occupied by a lake. But, as we see on 
asmaller scale in Finland and Sweden, where the 
higher lacustrine depressions are more advanced in 
the process of desiccation than those situated at lower 
levels, so in Central Asia the more elevated Tarim re- 
gion is more advanced in its desiccation than the Bal- 
kash basin, and this latter again is in a more advanced 
stage of the same process than the Aral Caspian de- 
ression. The desiccation of East Turkestan must 
ve gone on, however, within historical times ata 
much more rapid rate than geologists seem prepared 
to admit. East Turkestan “ not always been the 


desert it now is. Many cities, in which Greek and 
Byzantine coins have been found, lie buried beneath 
the sands, and in one of these Buddhist statues have 
been discovered. Indeed it is very probable that 
the great mi 
era resulted 
Turkestan. 


tion of the first centuries of our 
rom the necessity of abandoning Kast 


confinence the Tarim has at low water a depth of 3 to 
Bp tog towards Lob-Nor the depth in- 
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The climate is severe: a cold winter follows a burning 
summer. A few showers slightly moisten the 
surface in spring; but the summer and autumn 
are rainless. The air is continually charged 
with dust, and often with sand. 

The vegetation of the interior of East Turkestan is very 
poor, being the same as that of the steppes of 
West Turkestan. On the sandy hills are some 
tamarisks and Elxagnus, rapidly being used up 
as fuel; along the rivers are copses of poplars, which have 
difficulty in maintaining themselves, because no humus 
gathers in their shade, the dry leaves being blown away by 
the storms and scattered as dust over the desert; and, 
finally, along the old beds of rivers and lakes grow dense 
and rank beds of reeds, where the wild boar has his habitat. 
Immense areas are covered with Salsolacex, and the gravelly 
ground is clothed in spring with a rich carpet of grass. 
The oases possess all the plants which are cultivated in 
West Turkestan,—the mulberry, walnut, pear, apple, apri- 
cot, olive, and vine. Cotton, rice, maize, millet, and wheat 
are grown; and Middendorff’s? remark, that on the edge 
of the desert we find the best cultivated fields and the 
richest gardens, is still more applicable to the oases of East 
than to those of West Turkestan. But outside the oases 
desolation reigns. Wind freely modifies the surface, carry- 
ing away the finest particles of the gravelly soil, breaking 
down the barkhans as soon as man has destroyed the vege- 
tation which grew on them, and lifting the sand into the 
air and whirling it along in columns of the most fantastic 
shapes. 

As a rule, the mammals are not numerons, and the fauna 
closely resembles that of the Tian-Shan. It 
seems to be owing to the loneliness of its de- 
serts that East Turkestan has preserved the 
wild ancestors of our domestic animals. Besides the wild 
ass (Equus hemionus), Prjevalsky discovered in the Dzunga- 
rian steppes the wild horse—the real ancestor of our do- 
mestic horse—and on the plateau of Tsaidam the wild 
camel and the wild yak.’ 

Raw cotton and silk are exported to a considerable 
amount; but of manufactured cottons only a 


Climate. 
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Fauna. 


rough mata is sent to Semiryetchensk for the pines 
Kirghiz. Some silk wares, carpets, and silk  winerals. 


“orain” are exported from Khotan, leather- 

ware from Yarkand, polished and copper ware from Ak-su, 
and small iron ware from Kutcha, Stock-breeding is of 
paramount importance, and cattle, asses, camels, and sheep 
are reared in considerable numbers. Mineral resources are 
not wanting, but the mining industry is in a primitive con- 
dition. Gold is obtained from alluvial deposits at Kiria, 
coal at Kashgar, jade in Khotan, and sulphur and saltpetre 
at Uteh-Turfan. 

It is only along the base of the mountains, where there 
is a fringe of loess, and where streams bring 
the necessary moisture, that human settlements 
have sprung up, or rather maintained them- 
selves until now. The series of oases skirts the base of the 
Tian-Shan and the Kuen-Lun. Kashgar stands at the 
apex of the angle made by those two ranges, while Yanghi- 
hissar, Yarkand, Khotan, and Kiria lie along the Kuen- 
Lun, and Utch-Turfan, Ak-su, Bai, Kutcha, Kurla, Kara- 
shar, and Turfan along the Tian-Shan. Many miles of 
desert separate these oases from each other; and their 
population could be, and has been, much greater than it is, 
for there is no lack of water in the streams which rise 
beneath the snow covering of the mountains. The various 
oases, which are named after their chief towns, have always 
been nearly independent of each other. Still, in the 
course of their much disturbed history, Khotan, Yarkand, 
Kashgar, and Ak-su, one after another acquired a kind of 
supremacy over the rest. At present Yarkand and Kashgar 
are the most important. The city of Yarkand has nearly 
60,000 inhabitants ; it is surrounded by walls, and has a 
separate fort, Yanghi-hissar ; ruins of old settlements are 
scattered around. Its Chinese merchants carry on an active 
trade, and the Turkish population are breeders of cattle on 
an extensive scale. Wheat, barley, rice, beans, sorghum, 
mulberries, and a variety of fruit trees are grown in the 
gardens. KASHGAR (q.v.), surrounded by a series of popu- 
lous villages, is the chief commercial centre, owing to its 
position on the highway to Lake Issyk-kul. It is sur- 
rounded by forts, one standing at the confluence of the 
Kashgar and Yarkand rivers. KHOTAN (q.v.) or lltehi 
(also Yu-thian), a very populous city under the Han 
dynasty of China (206 B.c.-1 A.D.), has much declined of 
late. It is renowned for its gold mines, and especially for 


Oases. 


2 Op, cit. 
3 Prjevalsky, Reisen in Tibet, ete.; and Wilkins (naturalist of M. 
Kuropatkin'® ‘expedition) in the Russian Satlasivel Priroda, 
1887, No. 
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its jade and its musk. Copper kettles, carpets, some silk, 
and felt ware are manufactured. Sanju (7000 houses), 
Kilian, Pialma, Guma, Kargatyk, and Posgan, on the 
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slopes of the Kuen-Lun between Yarkand and Khotan, are | 


the richest parts of the region. Naya, Kiria, Tchira, all on 
small rivers flowing from the Kuen-Lun, continue the line 
of oases towards the east, terminating in Tchertchei, which 
now consists of but a few score of houses. 
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still retained the region about Lob-Nor, Buddhism pene- 
trated into the country at an early date; but in East 
Turkestan there were also followers of Zoroastrianism, of 
Nestorian Christianity, and eyen of Manichwism. An 
active trade was carried on by means of numerous caravans, 
The civilization and political organization of the country 


| were dominated by the Chinese, but were also influenced 


The oases at | 


the base of the Tian-Shan are Utch-Turfan (Ust-Turfan), | 


Ak-su (formerly the capital of Sairam), Bai, Kutcha with 
Shah-yar, Bugur, Kurta, Karashar, and Turfan. Their 


inhabitants grow corn to a considerable amount, and keep | 


numerous herds of cattle and flocks of sheep. The chief 
exports are wool, fowls, and the horns of the maral deer. 
On the lower Tarim, where a few settlements, supported 
chiefly by fishing, continue to struggle against the en- 
croaching desert, the ruins of formerly populous towns 


testify that the region was not always the dreary waste it | 


now is. 
The population is mixed, Aryans and Turanians being 
thoroughly intermingled, On the slopes of the 
Population. Pamir, about Sary-kol, there is a purely Aryan 
population of Persian Galtchas. Kirghiz and 
Kara-Kirghiz inhabit the slopes of the Tian-Shan, Kal- 
mucks occur in the northeast; and in the central parts the 
population consists of Turkish Sarts and Uzbegs and of 
Persian Tajak,—the Mongolian element increasing towards 
the northeast. The language is Turkish, like that spoken 
in West Turkestan, with several varieties of patois and a 
considerable addition of Chinese words. As a rule, the in- 
habitants of East Turkestan have an air of poverty. There 
are no rich mosques in their towns, such as those of Samar- 
kand and Bokhara; the houses are of unbaked brick and 
poorly furnished. The dress is that enstomary in West Turk- 
estan. But the habits of the people differ to some extent and 
the women enjoy greater liberty than in other Mohammedan 
countries: they go into the streets unveiled ; free marriages, 
contracted for short terms, are not unfrequent. As a rule, 
the position of women is more independent—a feature 
noticed even by the earliest travellers in the country. 
The aggregate population of East Turkestan, estimated 


between 575,000 and 1,500,000 in 1825, is now (1887) hardly | 


more than 1,000,000. Kuropatkin estimates it at 1,200,000, 
Forsyth at 600,000. The population of the chief towns may 
be stated approximately as follows—Yarkand, 60,000; 
Kashgar, 50,000; Khotan, 40,000; Sanju, 35,000; Ak-su, 
20,000; Kiria, 15,000; Yanghi-hissar, 10,000; Kargatyk, 
10,000; Kurta, 6000. 

It appears very probable that at the dawn of history 
East Turkestan was inhabited by an Aryan 
population, the ancestors of the present 
Slavonic and Teutonic races, and that a civ- 
ilization not inferior to that of Bactriana had already 
developed at that time in the region of the Tarim.t Our 
knowledge, however, of the history of the region is very 
fragmentary until about the beginning of the Christian 
era. When the Huns (Hiong-nu) occupied west and east 
Mongolia in 177 B.c., they drove before them the Yue-chi 
(Yutes, Yetes, or Ghetes), who divided into two hordes, one 
of which invaded the valley of the Indus, while the other 
met the Sacee in East Turkestan and drove them over the 
Tian-Shan into the valley of the Ili. Thus by the beginning 
of our era the Tarim region had a mixed population of Ary- 
ans and Ural-Altaians,some being settled agriculturists and 
others nomads. There were also several independent cities, 
of which Khotan was the most important. One portion of 
the Aryans emigrated and settled in what is now Wakhan 
(on the Pamir plateau), the present language of which seems 
very old, dating anterior to the separation of the Vedic and 
Zend languages. In the 1st century the Chinese extended 
their rule westwards over East Turkestan as far as 
Kashgar. But their dominion seems to haye been merely 
nominal, for it was soon shaken off. By the end of the 5th 
century the western parts fell under the sway of the 
“White Huns” or Ephthalites, while the eastern parts were 
under Tangut (Thygun) dominion, The Chinese, however, 
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1 Such is the conclusion reached by Lassen (Indische Alterthums- 
kunde), and supported by M. Grigorieff (Ritter’s Asien in Russ. 
transl. ; Addenda to ‘‘ East Turkestan,” in Russian), In conneec- 
tion with the objection based upon the sub-boreal character of 
the regions which were the cradle of the Aryans, as proved by the 
so-called paleontology of the Aryan languages, it may be observed 
that by the end of the Glacial, and during the earlier Lacustrine 
(Post-Glacial) period, the vegetation of Turkestan and of Central 
Asia was quite different from what it is now. It was Siberian or 
north European. The researches by M. Krasnoff (see aboye, p. 
675) as to the characters of the former flora of the Tian-Shan, and 
the changes it has undergone in consequence of the extremely 
rapid desiccation of Central Asia, must be carefully borne in 
mind in all speculations founded upon the testimony of language 
as to the original home of the Aryans. 


to some extent by Greeco-Bactrian civilization. Buddhism 
spread rapidly in the southwest, and the study of Pali 
became widely diffused. Our information as to the state 
of the country from the 2d century to the first half of the 
7th is slight, andis chiefly derived from the Journeys of the 
Buddhist pilgrim Fa-hien in 399, Song-yun in 518, and 
Hwen-t’sang in 629. By this time Buddhism had reached its 
culminating point: in Khotan there were 100 monasteries 
and 5000 monks, and the Indian sacred literature was 
widely diffused; but already there were tokens of its decay. 
Even then the eastern parts of the Tarim basin seem to 
have been growing less and less populous. To the east of 
Khotan cities which were prosperous when visited by 
Song-yun had a century Jater fallen into ruins, while their 
inhabitants had migrated westwards. Legend has it that 
all the inhabitants of Go-lao-lo-tsia were buried in a 
sandstorm, and this seems to be but a poetical way of 
representing a phenomenon which was steadily going on in 
East Turkestan, 

Little is known about these regions during the 7th, 8th, 
and 9th centuries. In the 7th century the Tibetan king, 
Srong-btsan, with the help of the western Turks, subjugated 
the western part of the Tarim basin. ‘During the following 
century the Mohammedans under Kotaiba, after several 
excursions into West Turkestan, took Samarkand, Ferghana, 
Tashkend, and Khokand (712-713), and invaded East 
Turkestan, penetrating as far as Turfan and China, The 
Chinese supremacy was not shaken by these invasions, 
But, on the outbreak of internal disturbances in China, the 
Tibetans took possession of the western provinces of China, 
and intercepted the communications of the Chinese with 
Kashgaria, so that they had to send their troops through 
the lands of the Hui-khe (Hoei-ke, or Hoei-hu). In 790 the 
Tibetans were masters of East Turkestan; but their rule 
was never strong, and towards the 9th century we find the 
country under the Hoi-he. Who these people were is 
somewhat uncertain. According to Chinese documents, 
they came from the Selenga; but most Orientalists identify 
them with the Uigurs. In the opinion of M. Grigorieff, 
whom we follow in this sketch,? the Turks who succeeded 
the Chinese in the western parts of East Turkestan were the 
Karluk Turks, who extended farther southwest up to Kash- 
mir, while the northeastern parts of the Tarim region were 
subdued by the Uigurs. Soon Mongolian hordes, the Kara- 
Kitais, entered East Turkestan (11th century), and then 
penetrated into West Turkestan, Khiva falling under their 
dominion. During the following century Jenghiz Khan 
overran China, Turkestan, India, Persia, Russia, and 
Hungary ; Kashgaria fell under his rule in 1220, though 
not without strenuous resistance followed by massacres. 
The Mongolian rule was, however, not very heavy, the 
Mongols merely exacting tribute. In fact, Kashgaria 
flourished under them, and the fanaticism of Islam was 
considerably abated. Women again acquired greater inde- 
pendence, and the religious toleration then established 
permitted Christianity and Buddhism to spread freely. 
This state of affairs lasted until the 14th century, when 
Tughlak Timur, who extended his dominions to the Kuen- 
Lun, accepted Islam. He transferred his capital from Ak- 
su to Kashgar, and had a summer residence on the banks 
of Issyk-kul. His son reigned at Samarkand, but was 
overthrown by Timur-lang (see TrMuR), and the reign of 
the great conqueror was a fertile source of suffering to the 
region. To put an end to the attacks of the wild Tian-Shan 
tribes, he undertook in 1389 his renowned march to Dzun- 
garia, which was devastated ; East Turkestan also suffered 
severely. 

The re-introduction of Islam was of no benefit to th 
Tarim region. In the 14th and 15th centuries Bokhara and. 
Samarkand became centres of Moslem scholarship, ar 
great numbers of their learned doctors to 
Rubruquis, who visited East Turkestan in 1254, Marco Polo 
between aay and ibe and lary in 1680, Prats witness to 
great religious tolerance; but this entirely disappeared 
with the invasion of the Bokharian mollahs. big! Peter 
in East Turkestan the power of the khojas, who rwal 
fomented the many intestine wars waged the rival 
factions of the White and Black Mountaineers. 
century a powerful Kalmuck confederation a1 
garia, and extended its sway over the Tli an¢ 


2 See Ritter’s Asien, “ East Turkestan” (Rv 
Kuropatkin’s Kashgaria. oe 
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basins, having its capital on the Ili. To this power or to the 
Kirghiz the “ Whites” and “ Blacks” alternately appealed 
in their struggles, in which Yarkand supported the latter 
and Kashgar the former. These struggles paved the way 
for a Chinese invasion, which was supported by the White 
khojas of Kashgar. The Chinese entered Dzungaria in 


1758, and there perpetrated a terrible massacre, the victims | 


being estimated at one million. The Kalmucks fled and 
Dzungaria became a Chinese province, with a military 
colonization of Sibos, Solons, Dahurs, Chinese criminals, 
and Moslem Dzungars. ‘The Chinese next re-conquered East 
Turkestan, marking their progress by massacres and 
transporting 12,500 partisans of independence to the Ili 
valley. Hereupon the dissentient khojas fled to Khokand 
and there gathered armies of malcontents and fanatic 
followers of Islam. Several times they succeeded in over- 
throwing the Chinese rule—in 1825, in 1830, and in 1847— 
but their successes were never permanent. After the 
“rebellion of the seven khojas” in 1847 nearly 20,000 
families from Kashgar, Yarkand, and Ak-su fled to West 
Turkestan through the Terek-Davan pass, many of them 
perishing on the way. In 1857 another insurrection broke 
out;-but a few months later the Chinese again took 
Kashgar (for the details see KASHGAR). In the course of 


the Dzungarian outbreak of 1864 the Chinese were again | 


expelled; and Yakub Beg became master of Kashgar in 
1872. But five years later he had again to sustain war with 
China, in which he was defeated, and East Turkestan once 
more became a Chinese province. 


> 
Bibliography.—The literature on Turkestan has of late years 
become yery voluminous, especially in the form of papers 
scattered through the periodicals published by the European 
Geographical Societies and other scientific bodies. The reader 
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| is referred to the following works as fitted to facilitate research. 
| Vols. vi. and vii. of Elis¢e Reclus’s Géographie Universelle contain 
| maps showing the routes of the chief explorers. Prof. Mushke- 
toff’s Turkestan (in Russian, vol. i. 1886) contains an excellent 
critical analysis of all explorations of Turkestan and works 
| thereupon, and the information they contain with regard to the 
| physical geography and geology of West Turkestan. Prof. Grigo- 
| rietf’s addenda to Ritter’s Asien embody the whole of the older 
| and more modern researches into the geography and history of 
East Turkestan down to 1878. Amu and Uzboi (“aratoff, 1879), by 
| the chief of the Amu-Daria expedition, and Bogdanoff's Review 
of Expeditions and Explorations in the Aral-Caspian Region from 
| 1720 fo 1874 (St. Petersburg, 1875) are most useful works. Prof. 
Lenz's paper ‘‘ Veber den fruheren Lauf des Amu Daria,” in Mem, 
Acad, Se, St, Petersburg, discusses valuable information borrowed 
from ancient sources. Mezhoff’s Turkestanskiy Sbornik is a cata- 
Jogue of the Central-Asian library at Tashkend, and his annual 
“Index” contains full classified lists of Russian geographical 
literature. Of works of a general character, with descriptions of 
both regions (apart from travels), the following, arranged in 
chronological order, are worthy of mention: Semenoff’s “ Tian- 
Shan,” being vol. i. of Ritter’s Asien (Russ. transl., 1856); Grigo- 
rieff’s “ East Turkestan,” forming two vols. of Ritter’s Asien 
(Russ. transl., 1869 and 1873); Syevertsoff’s ** Vertical and Hori- 
zontal Distribution of Mammalia in Turkestan,” in Jzvestia Lub. 
| Est. of Moscow, 1873; Wenjukoff’s Die Russisch-Asiatischen Grenz- 
| lande (trans. from Russian by Krahmer, Leipsic, 1874); Hellwald’s 
Centralasien, 1875; Petzholdt’s Umschauw im Russ. Turk., 1877; 
Kuropatkin’s Kashgaria, 1879 (partially translated into French); 
Kostenko’s Turkestanskiy Krai, 3 vols., 1880, very copious trans- 
lations from which are embodied in Lansdell’s Central Asia, but 
unhappily too intimately combined with less useful information; 
Schlagintweit’s Reisen in Indien und Hochasien, vol. iii., East 
Turkestan; Prjevalsky's three pana to Central Asia (the first 
two translated into English; all three in German); Olga Fedtch- 
enko’s Album of Views of Russ. Turk., 1885; Nalivkin’s History of 
the Khanate af Kokand (in Russ.), Kazan, 1885; Vambéry’s Das 
|. Tiirkenvolk, 1885; Roskoschny’s Afghanistan u. angrenz. Linder (for 
| Afghan Turk.); and Mushketoft's Turkestan, vol. i. (in Russian), 
| 1886, (P. A. K.) 
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Part I.—History. 


OMEWHERE about the second decade of the 13th 

) century the little Turkish tribe which in due 
course was to found the Ottoman empire fled before 

_ the Mongols from its original home in Central Asia, 
and, passing through Persia, entered Armenia, under 
the leadership of Suleyman Shah, its he- 

Er-Toghrul. reditary chief. His son, Er-Toghrul, who 
sueceeded him as head of the tribe, when 

wandering about the country with his warriors came 
one day upon two armies engaged in a furious battle. 
Er-Toghrul at once rode to the assistance of the weaker 


party, who were on the point of giving way, but who | 


through the timely aid thus rendered not only regained 
what they had lost but totally defeated their enemies. 
‘The army thus saved from destruction proved to be 
that of ‘Al4-ud-Din, the Seljuk sultan of Asia Minor, 
and their adversaries to be a horde of marauding 
Mongols. By way of recompense for this service 
*Al4-ud-Din granted to Er-Toghrul a tract of land on 
the Byzantine frontier, including the towns of Sugut 
and Eski Shehr. ‘Osman, the son of Er-Toghrul and 

the prince from whom the race eS its 
name of ‘Osmanli (see TurKs, p. 703 
below), corrupted by Europeans into Otto- 
man, was born in Sugut in 1258 (A.H. 656). While 
still young ‘Osman won from the Greeks Karaja Hisar 
(Karahissar) and some other towns, on which account 
he received from his suzerain, the Seljuk sultan of 
eenrs (Konieh), the title of beg or prince, along with 

ri 


n. 


m and the horsetail standard, the symbols of 


princely rank. 

In 1300 (699) the Seljvik empire (see SetsuKs) fell 
A to pieces under the onslaught of the Mon- 
p gols, who were, however, powerless to re- 

lace it by any government of their own. 

hereupon ten separate Turkish dynasties 

; arose from its ruins: that of Karasi sprang 

p in ancient Mysia, the houses of Saru Khan and 

n in Lydia, of Mentesha in Caria, of Tekka in 
and Pamphylia, of Hamfd in Pisidia and Isauri 

van in Lycaonia, of Kermiyan in Phrygia, o 
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Kizil Ahmedli in Paphlagonia, and of ‘Osman in 
Phrygia Epictetus. These principalities were all 
eventually merged in that of the ‘Osmianlis, once the 
least among them, and the inhabitants assumed the 
‘name of Ottoman. Hence by far the greater portion 
‘of the people called Ottomans owe their name to a 
series of political events. On the collapse of the 
Seljuk power the Greeks retained hardly any posses- 
sions in Asia except Bithynia and Trebizond. Armenia 
-was abandoned for a time to roving Tatar or Turkman 
tribes, till some sixty or seventy years later one or two 
petty local dynasties sprang up and founded short-lived 
states. 
The year 1301 (700), in which ‘Osma4n, who shortly 
| before had succeeded his father, first coined 


/money and caused the khutba, or public Founding 
} ; Aides 5 of Ottoman 
prayer for the reigning monarch, to be read powell 


in his name—the two prerogatives of an in- 
dependent sovereign in the Kast—may be regarded as 
the birth-year of the Ottoman empire; and it was 
about this time that his followers and subjects began 
to call themselves ‘OsmAnlis, or, as we might render 
it, ‘Osmanites. Having thoroughly established his 
authority in his capital of Yeni Shehr, ‘Osman began 
to wrest from the Greeks many of the neighboring 
towns and strongholds, among others Ayina Gol and 
Koyun Hisdri, routing before the last named a large 

yzantine army. He then turned his attention to the 
administration of his state, and such was the feeling 
of security he succeeded in establishing that large 
numbers of people from the surrounding districts 
flocked into his dominions and became his subjects. 
After six years of peace several of the Byzantine ecas- 
tellans of the neighborhood, instigated by the governor 
of Brusa (Broussa), made a simultaneous attack upon 
the Ottomans, but ‘Osman totally defeated them and 
sent in pursuit Kara ‘Alf Alp, who took possession of 
all their domains. Ghazdn, the khan of the Mongols 
who had entered into an alliance with the emperor of 
Constantinople, sent to all the Turkish princes an 
arrogantly worded message forbidding them to do any 
hurt to the Byzantine territories. To show how light 
he held this menace, ‘Osman assembled an army forth- 
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with, marched to Niczea and thence to the Bosphorus, | 
laying waste the country as he went and taking pos- | 
session of a number of towns and villages. Michael, | 
called by the Turkish historians Kosa Mikhal or | 
Michael Scantbeard, the governor of one of these, em- | 
braced Islim and became one of the most trusted 
officers of ‘Osman and of his son and successor Orkhan. | 
The descendants of this Michael were the hereditary | 
commanders of the akinjis, a corps of light cavalry who 

layed a great part in the early Ottoman wars. The | 

rst service on which Michael was employed was to | 
destroy, along with Orkhan, a Mongol horde that had 
taken and pillaged the Ottoman town of aie His4r. 
Meanwhile ‘Abd-ur-Rahmain and Akcha Koja, two | 
of ‘Osmin’s generals, were adding to the Ottoman | 
dominions in the north, capturing several towns and 
laying siege to the city of Nicaea. The Ottoman chiefs 
next resolved to acquire Brusa, the natural capital of 
these parts. So they built around it a series of towers, 
in which they placed garrisons, with the view of inter- 
cepting communications and eventually starving the 
city into submission. At length, in 1326 (726), after | 
a desultory siege of eight years, the keys were, through 
the intervention of Mikhal, handed over to Orkhan, 
who was in command of the Ottomans, and the towns- 
people were allowed to ransom themselves for 30,000 
sequins [about $68,040]. Very soon after this ‘Osmin 
died, aged seventy, at Sugut, whence his remains were 
carried for burial to Brusa. ‘Osman was distinguished 
for piety and generosity as well as for equity and cour- 
age. He cared nothing for amassing wealth, and on 
his death his personal effects were found to consist of 
two or three suits of clothes, a few weapons, some 
horses, and a flock of sheep. And so high was his 
reputation for justice that, we are told, many of the 
Asiatie subjects of the Ceesars fled to him for that pro- 
tection which their own rulers would not or could not 
give them. 

Orkhan, who succeeded his father ‘Osman, con- 
ae tinued the war against the Greeks, taking 
maan- from them Nicomedia, Niczea, and many of 
the towns which they still retained in Asia. Hith- 
erto the Ottomans had not interfered with the other 
Turkish states ; but now Orkhan, granting a short 
respite to the Byzantines, took advantage of a dispute 
regarding the succession to the throne of Karasi, 
entered that principality, and annexed it to his own 
dominions. ‘To his son’Suleymin the Ottomans owe 
their first establishment in Europe: one night that 
peor, accompanied by a few companions, crossed the 

ellespont on a raft and surprised the town of Galipoli 
(Gallipoli). The next day i brought over a number 
of Turkish troops, with whose assistance he possessed 
himself of many of the neighboring towns and villages ; 
but his career,was cut short by a fatal fall from his 
horse when out hunting. Orkhan did not long survive 
his son, grief at whose untimely end is said to have 
hastened his own death, in 1359 (761). This monarch 
is celebrated for the number of mosques, colleges, and 
other public institutions that he founded. During his 
reign the Ottoman army was thoroughly organized, 
and a body of regular paid soldiers was raised, which 
formed the nucleus of the military power of the state, 
though the old irregular militia was still called out 
whenever a orden was to be undertaken. The 
famous corps of the janissaries (Turkish yeni chert, i.e. 
“new troop’’) was instituted at this time. It con- 
sisted of the children of Christian subjects, who were 
ag as Mussulmans and brought up to a military 
ife. 

Having taken the city of Angora from certain terri- 
eae torial lords who, incited by the prince of 
* _ Karaman, had attacked the Ottoman do-) 

minions, Murdd I., the son and successor of Orkhan, | 
found himself free to extend his possessions across the 
Hellespont. He forthwith passed over into Europe, 
where he and his generals soon reduced almost all 
Roumelia, capturing Adrianople, Philippopolis, and 
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on account of the fury of his attack and 
| the rapidity of his movements, received the 
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many other places of importance. These successes 
alarmed the Christian princes, who determined to 
make a vigorous effort to drive the Turks back into 
Asia. The kings of Bosnia, Hungary, and Servia 
accordingly marched with a large army upon Adriano- 


ple, but were surprised during the night and com- 


pletely defeated by an_ inferior Turkish force. Some 
time after this victory Murad returned to Asia, where 


‘he celebrated the wedding of his son Béyezfd with the 


daughter of the prince of Kermiydn, a large portion 
of whose territory was made over to the ‘Osmanli 
monarch as the dower of the bride. Next year, when 
Murad set out to inspect his new possessions, he met 
the prince of Hamid, whom he constrained to sell all 
his dominions. The Karaman prince, ever the jealous 
rival of the Ottoman, now stirred up some of the 


Turkman tribes to ravage his enemy’s land; but 
Murad was beforehand with him, and, entering his 


country, defeated him and annexed the district 0 Ak- 
Shehr to his own kingdom. The Bosnian and Bul- 
garian princes having allied themselves against the 
sultan, the Turkish commander in Europe invaded 
Bulgaria, which was speedily subdued and Battle of 
added to the Ottoman possessions. Murid Kosovo. 
next entered Servia and advanced to the plain of 
Kosovo, where he found awaiting him the levies of 
Servia, Bosnia, Hungary, Albania, and Walachia. 
The Turks, though far inferior in number to their 
adversaries, gained a complete victory, 1389 (791), but 
it was purchased with their sovereign’s life. After the 
battle Murfd was riding over the field with some of 
his people, when a wounded Servian, who was lying 
among the slain, sprang up and stabbed him so that 
he died almost immediately afterwards. In conse- 
Nay of this battle Servia became subject to the 

urk. 

Bayezid I., surnamed Yildirim, ‘‘Thunderbolt,”’ 


Bayezid I. 


oath of fealty on the battlefield of Kosovo. He did 
much to secure the position of the Ottomans, in Eu- 
rope, taking many of the towns which still remained 
to the Christians in Roumelia. In Asia he annexed 
the remaining Turkish principalities, and pushed his 
conquests as far as Caesarea and Siv4s. The Chris- 
tians made another great effort to free themselves 
from their Eastern foes: whilst Bayezid was absent in 
Asia, the king of Hungary led a powerful army, in 
the ranks of which were many knights of France and 
Germany, into the Ottoman dominions and laid siege 
to Nicopolis. Bayezid sped to the rescue, and in- 
flicted an overwhelming defeat on the Christians. He 
next turned his attention to Constantinople, the redue- 
tion and annexation of which he had long meditated, 
when he was summoned to meet Timur, the Tatar 
conqueror, who had invaded his Asiatic dominions and 
taken Sivas. The Ottoman and Tatar hosts encoun- 
tered each other outside Angora, and there the former 
sustained their first disastrous overthrow, Bayezid 
being taken prisoner and his army practically annihil- 
ated. Next year, 1403 (805), he died in captivity ; 
the story of his having been imprisoned in an iron 
cage is not confirmed by the Turkish historians, and is 


most probably fictitious. After this victory Tfmiir 
overran the Ottoman territories in Asia, taking and 
sacking Brusa, Nicaea, and many other cities. With a 
view to the complete annihilation of the ‘ inli 
power, he restored the independence of the Turkish 


principalities which Bayezfd had annexed, and placed 
them under the rule of their former emfrs. 

On the withdrawal of Timur from Asia Minor the 
four surviving sons of Bayezfd fought for what 
was left of their father’s kingdom ; after ten years 
civil war success finally rested with Mu ed, 
alone of the four is reckoned among the Mppeemea 
Ottoman sovereigns. The attention ofthe = — I. 
new sultan, whom his people hi Muhe 
med or Muhammed the Debonair, was 

e t 


of 
os 
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to the restoration of his father’s empire than to the | claring war against Constantine Paleeologus and in the 


conquest of neighboring countries. In Europe he | spring of 1453 (857) led an immense army to be- 


a 


: 


lived on amicable terms with the Byzantine emperor, | leaguer the city. 


and the Christian kings further north did not venture 
to make any serious attack upon him. But in Asia 


| ground before the landward walls between 
L } sia | the Sea of Marmora and the Golden Horn ; 
he had to contend with many enemies, the most formid- | but he found that even his monster cannon 


His troops covered the 

Fall of 
Constan- 
tinople. 


able of whom was the emir of Karaman, who, hay- | could do but little against the massive fortifications. 


ing been defeated and made prisoner, was generously 
pardoned and restored to liberty. 
with which Muhammed had to deal was a strange 
religious outbreak: a vast number of fanatic dervishes, 


of low birth, rose in revolt, and were only dispersed 
after several bloody battles. This sultan, who was 
much beloved by his subjects and is spoken of with 
praise i 
apoplexy while riding in Adrianople, and died almost 
ay in the thirty-third year of his age, 1421 
824). 

The first care of his son and successor Murad IT. 
as | Was to rid himself of a pretender to the 

ure’ throne who, aided by the Greek emperor, 
had made a descent upon the Asiatic shore of the Dar- 
danelles. This adventurer was soon defeated and pur- 
sued to Adrianople, where he was taken and hanged. 
In revenge for the assistance rendered to his enemy, 
the sultan invested Constantinople, but he was com- 
pelled to relinquish the siege in order to subdue a 
revolt headed by his brother, which had broken out in 
Asia. Murdd again annexed all the Turkish princi- 
palities which had been restored by Timur, except 
those of Kizil Ahmedli and Karaman, which did not 
finally become incorporated with the empire till the time 
of Muhammed IJ. The Turks were now called upon 
to face the most formidable Christian enemy they had 
yet encountered, namely Hunyady, the illegitimate 
son of Sigismund, king of Hungary. This famous 
general, after having inflicted several severe though 
not very important defeats upon his adversaries, 
invaded European Turkey with a large army of 
Hungarians, Poles, Servians, Bosnians, Walachians, 
and Frankish crusaders, the last-named being under 
the command of Cardinal Julian. The Ottoman army 
was utterly routed, Sophia taken, and the chain of the 
Balkans forced; and Murad was compelled to sign a 
treaty for ten years, by which he resigned all claims 
to Servia and gave over Walachiato Hungary. Weary 
of the cares of state, and thinking that peace was, for 
a time at least, secured, Murad abdicated in favor of 
his young son Muhammed and sought a quiet retreat 
in the town of Magnesia. But he was not allowed to 


enjoy repose for long: the Christian princes, incited 


by Cardinal Julian and in direct violation of the treaty, 
assembled their forces, and, under Hunyady as com- 
mander-in-chief, without declaring war, entered the 
Turkish dominions and took many of the Ottoman 
strongholds in Bulgaria. When the news reached 
Murad he resumed the imperial power, put himself 
at the head of his troops, and advanced to meet the 
invaders, who had just captured Varna. Outside that 
town a great battle was fought, in which a copy of the 
violated treaty, raised high upon a lance, formed one 
of the standards of the Ottomans. The conflict, which 
was long and bloody, resulted in the total overthrow 
of the Christians, the Polish king, Ladislaus, and Cardi- 
nal Julian being among the slain, 1444 (848). Murad 
again abdicated and sought the retirement of Magnesia ; 
but once again he had to take up the reins of govern- 
ment. This time the janissaries and sipahis, accustomed 
to the firm rule of the victor of Varna, had refused 
obedience to the young Muhammed. The sultan 


remained at the head of the state until his death, 


which oceurred in 1451 (855). 
Muhammed II., who now ascended the throne for 
the third time, determined to accomplish 


“Mubammed the long-cherished design of his house, and 


make Constantinople the capital of the 
empire. He easily Roeed a pretext for de- 


Another difficulty | 


by the Byzantine historians, was stricken with | 


At length he resolved to assail the city from its weak- 
est side, that facing the Golden Horn. But the 
Greeks, having foreseen the likelihood of an attack 


of fan ‘from this quarter, had thrown a great chain across 
headed by an apostate Jew and a Turkish adventurer | 


the entrance to the harbor, thereby blocking the pas- 
sage against the hostile ships. The Ottomans, how- 
ever, constructed a road of planks, five miles long, 
across the piece of ground between the Bosphorus, 
where their own fleet lay, and the upper part of the 
Golden Horn. Along this road they hauled a number 
of their galleys, with sails set to receive the aid of the 
favoring wind, and launched them safely in the harbor, 
whence they cannonaded with more effect the weaker 
defences of the city. This compelled the Greek em- 
peror to withdraw a portion of his little garrison from 
the point where the more serious attack was being 
made, to repair the destruction wrought in this new 
quarter. At dawn on May 29th the Ottomans ad- 
vanced to storm the city. The Christians offered a 
desperate resistance, but in vain. The emperor died 
fighting in the forefront of the battle, and at noon 
Muhammed rode in triumph into his new capital and 
went straight to the cathedral of St. Sophia; there, 
before the high altar, where the preceding night Con- 
stantine had received the Holy Sacrament, he pros- 
trated himself in the Moslem act of worship. The 
capture of Constantinople is not the only exploit to 
which Muhammed owes his surname of Fatih, or the 
Conqueror: he also reduced Servia and Bosnia, over- 
threw and annexed the Greek empire of Trebizond 
and the Turkish principality of Karaman, acquired 
the suzerainty of the Crimea, and won many of the 
islands of the Greek Archipelago from the Venetians 
and Genoese. But before Belgrade, which he had 
besieged as the first step to an attack upon the north- 
ern kingdoms, he suffered a serious defeat, being 
driven wounded from the field by Hunyady and John 
Capistran, with the loss of 300 cannon and 25,000 
men. Rhodes, whither an Ottoman force was de- 
spatched, was the scene of another failure: here the 
Knights of St. John gallantly and successfully with- 
stood their Muhammedan foes, and compelled them 
to retire from the island. In Albania a long and, for 
a time, successful resistance was offered to the Turkish 
arms by the famous George Castriot, the Iskender 
Beg of the Turks. This chieftain had been in his 
youth in the service of Murad II., and was by him 
appointed governor of his native Albania, whereupon 
he revolted and tried to restore the independence of 
his country. Among the favorite designs of Muham- 
med were the subjugation of Italy and the establish- 
ment of the Mussulman dominion in the capital 
of Western Christendom. A Turkish army crossed 
the Adriatic and stormed the city of Otranto; but 
its further progress was stopped, and forever, by the 
death of the Conqueror, which occurred a few months 
later, in 1481 (886). The Muhammedan soldiers be- 
sieged in Otranto, being unsupported from Turkey, 
were, after a long and brave defence, forced to sur- 
render. 

Bayezid II. was hardly seated on the throne before 
he was called upon to face a formidable 
revolt raised by his younger brother Jem. — Bavezia 
This youthful pretender, who was both 
talented and high-spirited, was, after a number of 
adventures, finally compelled to fly the country. He 
sought the protection of the Knights of St. John at 
Rhodes, who, however, retained him a prisoner, and 
made an arrangement with Bayezid whereby they re- 
ceived from that monarch a yearly sum of 45,000 
ducats as the price of the compulsory detention of his 
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After thirteen years of captivity the un-| tinople. 
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On his return Selim set himselt'to strengthen 


fortunate prince was murdered by Pope Alexander VI. | and improve his fleet, doubtless with a view to the con- 


(Borgia), who, it is said, received 300,000 ducats from 
the sultan as the reward of his crime. 


| 
} 
{ 


quest of Rhodes. He died, however, in 1520 (926), 


Though fre-| before his extensive preparations were completed. 


quently compelled to engage in defensive wars, Bayezid | This sultan reigned only eight years, but in that short 
was of a peace-loving and unambitious disposition, | time he almost doubled the extent of the Ottoman 
and a few towns in the Morea were all the additions | empire. 


made to the empire while he was on the throne. It 
was during his reign, however, that the Ottoman fleet 


began to be formidable to Christendom, the desperate | 
battle off Sapienza, won by Kemal Re’is against the 

; : : be ral | 
Venetians, being the first of the Turkish naval vic- | 


tories over the Mediterranean powers.  Bayezid, 
whose pacific habits had alienated the sympathies of 
the janissaries, was in 1512 (918) forced by these 
dreaded guards to abdicate in favor of Selim, the 
oungest of his three sons. 
een in open revolt against his father; but his deter- 
mined and warlike character had won for him the 
esteem of the Turkish preetorians. Bayezid’s health, 


which had long been failing, gave way under this | 


b=) 


blow; and the old sultan died three days after his 
deposition, at a little village on the way to Demi- 
toka, whither he was going to end his life in retire- 
ment. 


Selim I. was personally the greatest of the Otto- | 


man monarchs: his unflinching courage and tireless 
A vigor were not more remarkable than his 
elim I. Vs . + ye : 

political sagacity and his literary and poetic 
talents ; but so merciless was he that he has always been 
known in Turkish history as Yawuz Selim or Selim 
the Grim. Happily for Europe he turned his atten- 
tion to the neighboring Muhammedan states and left 
the Christian powers in peace. Having caused both 
his brothers to be put to death, he marched against 
Persia, the king of which country had given refuge to 
the family of one of the hapless Turkish princes. The 
quarrel between them was further embittered by 
religious hatred : the shah of Persia was the pillar of 
the Shf‘ites, as the Ottoman sultan was of the Sunnites. 
Selim in his fanatical zeal had ordered a massacre of 
his Shi‘ite subjects, in which forty-five thousand per- 
sons suffered death. The sh&h was eager to avenge 
the slaughter of his co-religionists. The janissaries 
showed signs of insubordination upon the march, but 


Selim resolutely maintained order and reduced them to | 


submission. At length they came upon the Persian 
host drawn out on the 

reat battle was fought, which ended in the rout of the 

ersians and left the way to Tabriz, the residence of 
the Persian king, open to the sultan. Thither Selim 
proceeded; but eight days later he set out on his home- 
ward march. The battle of Chaldiran brought no 
addition of importance to the empire; but the dis- 
tricts of Diyér-Bekr (Diarbekr) and Kurdistan, through 
which the army had passed on the way to Persia, were 
completely subdued and annexed to the 


beg nerd Ottoman dominions. Selim’s next im- 
Syria, and portant campaign was against the Memliks 
the Hejiz. of Egypt. This body of Eastern chivalry 


; _ Offered a most gallant resistance to the 
Osménlis; but, possessing no artillery, which they 
disdained as unbecoming men of valor, they were de- 
feated in a series of engagements, and Selim and his 
army entered Cairo as conquerors in 1517 (923). The 
results of this war were momentous and far-reaching : 
the Ottoman em ire was greatly increased by the aide 
tion of Egypt, Syria, and the Hejaz, of all of which 


was won for the house of ‘Osman, Selim constraining 
the representative of the old ‘Abbdsid family, who 
resided, a purely spiritual prince, at Cairo, to make 
over to him and his heirs the rights and privileges of 
the successors of the Prophet. The sultan at the same 
time on peg from him the sacred banner and other 
relics of the founder of Islim, which had been handed 
down to the Arabian prince from his fathers, and 
which are now preserved in the seraglio at Constan- 


This prince had already | 


lain of Chaldiran, where a. 


| when he should be of ; in the meantime 
the Memltiks had been lords; the caliphate of Islim | ho treated Hungary an as OLeonme t 


Suleyman I., who succeeded his father Selim as 
sultan, had not been long on the throne 
before he found himself involved in a war 
with the king of Hungary. He marched 
northwards with a powerful army and wrested from the 
enemy several places of importance, including the 
strongly fortified city of Belgrade. Having left a large 
garrison in this city, which was regarded as the key to 
the Christian lands north of the Danube, the sultan 
returned to Constantinople, where he continued his 
father’s work of creating a strong and 
efficient Ottoman fleet. When all was ready 
Suleyman set out for Rhodes, determined 
to wipe away the disgrace of his ancestor's second 
failure, as he had done that of’ his first. The con- 
quest of Egypt had moreover, rendered the possession 
of Rhodes necessary to the Turks, as the passage be- 
tween Constantinople and their new acquisition could 
never be safe so long as that island remained in hostile 
hands. The Knights of St. John met the attack in a 
manner worthy of their illustrious order; but the over- 
whelming force of the Ottomans and the hopelessness 
of any relief compelled them to accept the sultan’s 
terms. ‘These were highly honorable to the defenders, 
who were permitted to retire unmolested, while Suley- 
man pledged himself to respect the Christian religion 
in the island, which now, 1522 (929), became his. 
Four years after the conquest of Rhodes the sultan 
again invaded Hungary, where in the renowned battle 
of Mohacz he annihilated the army of the Magyars 
and slew their king. Thence he marched along the 
Danube to Buda-Pesth, which opened its gates to him, 
and there he rested a little while before starting on 
his homeward way. The disturbed state of Asia 
Minor hastened Suleymén’s departure ; but in three 
years (1529) he was back at Buda, ostensibly as the 
ally of Zapolya, an Hungarian who claimed the throne 
left vacant by Louis, who fell at Mohacz. Ferdinand 
of Austria had opposed the claim of Zapolya, who 
thereon had spoked to the sultan for aid, which that 
monarch was most willing to accord. The troops of 
Ferdinand being driven from Buda, Suleyman, accom- 
panied by his protégé, advanced upon Vienna. On 
27th September, 1529, the vast Turkish host, under 
the personal command of one of the greatest of the 
family of ‘Osman, laid siege to the capital of the 
German empire, and on the 14th of the following 
month, after a most desperate assault carried on for 
four days, the invaders were compelled to retire, leay- 
ing the city in the possession of its heroic defenders. 
The torrent of Turkish military might had now reached 
its northern limit: once again it vainly swept round 
the walls of Vienna, but further it never went. Suley- 
man next directed his arms against Persia, from which 
country he won a large portion of Armenia and ‘Trak 
as well as Baghdad, the old capital of the ‘Abbasi 
caliphs. In 1542 he was again in Hungary, havin 
been appealed to by the widow of Zapolya on b half 
of her infant son against the pretensions of Ferdinand. 
Suleyman promised to place the child upon the 


Suley- 
man I, 


Conquest 
of Rhodes. 


he treated Hungary as an Ottoman province, dividing 
it into sanjaks or military districts, and garrisoning— 
Buda and other important cities with Fp IS. 
Six years later a truce for five years was conel 

tween the sultan and Ferdinand, whereby alm 
Hungary and Transylvania were made over 
former, who was also to receive a yearly pr 
more correctly tribute, of  thirt 3 
The Turks, now at the zenith of their powe 
terror of all around them. chie 
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Ottoman navy during the reign of Suleyman were 
hardly, if at all, less remarkable than those 
ye of the army.  Khayr-ud-Dfin, the Bar- 
and Tripoli, barossa of the Europeans, won Algiers for 
‘Turkey, and held the Mediterranean against 
the fleets of Spain and Italy; Torghud added Tripoli 
to the empire ; and Piydla routed the galleys of Genoa, 
Florence, Naples, and Malta off the isle of Jerba. 
But fortune did not always smile upon the crescent. 
In 1565 (973) Suleyman sustained the second great 
check he was destined to encounter. The Turks once 
more measured swords with the Knights of St. John 
and drove them from Malta,' which had been given to 
the order by Charles V. on its expulsion from Rhodes. 
A powerful Turkish army and fleet, commanded by 
officers of renown, were accordingly despatched to win 
Malta for the Ottoman crown ; but so yaliantly was it 
defended that the Turks were forced to withdraw with a 
loss of twenty-five thousand men. Suleyman died in 
harness. In 1566 (974), when seventy-six years of 
age, he entered Hungary for the last time, summoned 
thither to aid his vassal, young Sigismund Zapolya. 
Sziget, a place which had foiled the Turks on previous 
occasions, was the first object of attack. Count Zrinyi, 
the governor, determined to resist to the last, so the 
Ottomans found themselves compelled to undertake 
the siege of this comparatively unimportant town. 
There on the night of 4th September the great sultan 
died, and a few hours later Count Zrinyiand his brave 
companions perished amid the smoking ruins of the 
fortress they had most nobly held. Under Suleyman 
L., whom European historians call the Magnificent, but 
whom his own people style K4ntini or the Lawgiver, 
the Turkish empire attained the summit of its power 
and glory. The two great disasters, at Vienna and 
Malta, were eclipsed by the number and brilliancy of 
the sultan’s victories, by which large and important 
additious were made to the empire in Kurope, Asia and 
Africa. 
Selim II., the unworthy son and successor of the 
8 Magnificent Suleymén, was the first Otto- 
elim II. . ; 
man monarch who shrank from leading his 
army in person. He was a man of mean and ignoble 
_ character, whose sole pleasure seems to have consisted 
in the indulgence of his degraded tastes and vicious 
appetites. The first conflict between the Turks and 
the Russians occurred in his reign. In view of a 
threatened war with Persia, the grand vizier Sokolli 
conceived the idea of uniting the rivers Don and Volga 
by a canal, by means of which an Ottoman fleet could 
be sent into the Caspian. But in order to carry out 
this scheme it was necessary that the town of Astra- 
khan should be in the hands of the Turks. A con- 
siderable force was accordingly despatched from 
Constantinople to take possession of that city ; but the 
Russian army which Ivan the Terrible sent to its re- 
lief drove back the Turks and their Tatar allies from 
before the walls, 1569 (977). Cyprus was the next 
object of attack. This island, which belonged to 
Venice, was assailed and taken, though not without 
heavy loss, at a time of peace between the republic 
and the Porte, 1570-71 (978). The Christian powers 
of the Mediterranean were roused and alarmed by this 
act of treachery, and a maritime league was formed 
through the efforts of Pope Pius V., with Spain, 
Venice, and Malta for its most important members. 
On 7th October, 1571, the Christian fleet, under the 
command of Don John of Austria, encountered the 
Ottoman ships, led by the galley of the kapudan 
“ea Mw ezzin-zida ‘Alf, just outside the Gulf of 
panto. A furious conflict ensued, which resulted 
in the utter defeat of the Turks. their admiral being 
killed and their fleet almost annihilated. This famous 
ht, although it brought little immediate material 
vantage to the victors, was of the highest moral 
mi ‘s arms meters drove the Knights from Malta, but 


ey su li to Dragut. For accurate par- 
see vol. xxi. p. 183,— 
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‘throne, was no improvement upon his 
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'value to them; for it broke the spell of Barbarossa, 
and showed that the Ottoman was no longer invincible 
on the seas. ‘The only other event of importance 
during this reign was the final conquest of Tunis for 
Turkey by Kilij ‘Ali, who won it from the Spaniards 
in 1574 (982). Selim IL. died miserably the same 
year. 

Murad III., who now succeeded to the Ottoman 


father; he ruled in name only, all real ti S 
pewer being in the hands of worthless favorites. As 
a natural consequence the empire began rapidly to de- 
cay ; corruption infected all ranks of official society, 
the sultan himself selling his favors for bribes ; while 
the other great curse of old Turkey, military insub- 
ordination, showed itself in a more threatening aspect 
than ever. The janissaries mutinied on several ocea- 
sions, and each time compelled the weak Murad to 
accede to their demand. Notwithstanding this 
wretched state of affairs, some extensive and impor- 
tant, though not permanent, additions were made to 
the empire. These, consisting of Azerbijan and 
Georgia—the latter had been in alliance with Persia— 
were the result of a campaign against the last-named 


country, the internal condition of which was then even 
worse than that of Turkey. Transylvania, Moldavia, 
and Walachia rose in revolt, encouraged by the war 
which broke out in 1593 between Turkey and Austria. 
In 1594 hostilities with. Persia were resumed; and 
early in the following year Murad died, leaving the 
empire to his eldest son, Muhammed IIT. 

ings had been going very badly in the war with 
Austria, when in June, 1596, the grand 
vizier and the mufti, joining their voices 
with that of Sa‘d-ud-Din the historian, 
prevailed upon the new sultan, whose character re- 
sembled only too closely that of his father, to place 
himself at the head of the Ottoman army which was 
about to march into Hungary. Four months later 
Muhammed met the imperialists under the archduke 
Maximilian, and the Transylvanians led by Prince 
Sigismund, on the marshy plain of Keresztes, where a 
battle lasting three days took place. Although at one 
time things looked so hopeless for the ‘Turks that the 
sultan would have fled but for the entreaties and re- 
monstrances of Sa‘d-ud-Din, the ‘Osmanlis gained a. 
complete and decisive victory. But nothing came of 
it; for Muhammed, instead of following up his suc- 
cess, hastened back to Constantinople to receive the 
congratulations of his courtiers and to resume his in- 
dolent and voluptuous life. Nothing else worthy of 
note occurred during his inglorious reign. He died in 
1603 (1012). 

Muhammed ITI. was the last heir to the Ottoman 
throne who was entrusted with the government of a 
province during his father’s lifetime; henceforth all 
the sons of the sultan were kept secluded in a pavilion 
called the Kafes or cage in the seraglio gardens. This. 
new system, which was necessarily very prejudicial to 
the character of the future rulers, had its origin in the 
same dread of rivals that caused a sultan in those 
times to put all his brothers to death immediately on 
his accession. 

The reign of Ahmed I. is not marked by any event 
of importance. The peace of Sitavorok 4). .a7 
(Zsitvatorok) between Turkey and Austria, ‘ } 
1606 (1015), made no change of any moment in the 
territorial possessions of either power, but is interest- 
ing as being the first treaty in which an Ottoman sul- 
tan condescended to meet a Christian prince on a 
footing of equality. Hitherto the Turkish monarchs 
had affected to grant merely short truces to their 
European enemies. But this peace was to be perma- 


Muham- 
med III. 


nent; the annual payment or tribute of thirty thou- 
sand dueats {about $68,040] by Austria was to be dis- 
continued; and the ambassadors sent from the Porte 
were now to be officials of rank, and not, as formerly, 
menials of the palace or camp. 
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Ahmed died in 1617 (1026) and was succeeded by 
iMastafe I his brother Mustafa I. Up till this time the 
Mustafa T. suecession had been regularly from father 
to son; but, as Mustafia’s life had been spared by his 
brother on his accession, that prince now ascended the 
throne in preference to ‘Osman, the eldest son of 
Ahmed I. This arose from the peculiar nature of the 
Turkish law of succession, which gives the throne to 
the eldest male relative of the deceased sovereign. 
Mustafa was, however, imbecile; so after a reign of 
three months he was deposed, and his nephew ‘Osmén, 
though only fourteen years of age, seated on the 
throne in his stead. 

An unsuccessful war with Persia, which had been 
going on for some time, was now brought 
to an end by a treaty which restored to the 
shah all the territories conquered since the days of 
Selim II. In 1621 the sultan led his troops against 
Poland, partially with the view of weakening the jan- 


‘Osman II. 


issaries, whom he justly regarded as the most deadly | 


enemies of his empire. This expedition was not 
attended by any important results, neither Turks nor 
Poles gaining a decisive advantage. On his return 
‘Osman formed another plan for freeing himself from 
his tyrannical soldiery : he gave out that he was going 
to make the pilgrimage to Mecca, but his real inten- 
tion was to proceed only as far as Damascus, there 
place himself at the head of an Asiatic army, and 
march against the janissaries and sipah{s in Constanti- 
nople. But the janissaries heard of this design and 
rose in revolt. Incited by a vizier whom ‘Osman had 
deposed, they seized their sovereign and dragged him 
to the state prison of the Seven Tora where shortly 
afterwards he was foully murdered by the traitor 
minister, 1622 (1031). 

The wretched Mustafa was again raised to the 
throne, only to be deposed fifteen months afterwards 
in fayor of Murad, the eldest surviving brother of 
‘Osman. 

In Murad IV., who succeeded to the supreme 
Mur4aty, power in 1623 (1032), when a child of 

eleven years, Turkey had once more a sul- 
tan of the old ‘Osménli type. Since the death of 
Suleyman the empire had been cursed with a succes- 
sion of ro’s fainéants, under whom it had rapidly 
fallen to decay. The vigor and courage of the new 
sultan stayed it for awhile upon its downward course, 
and restored to it something of its bygone glory. 
While still quite young, Murad had been compelled 
by the mutinous janissaries to deliver into their cruel 
hands his favorite vizier, Hafiz Pasha. This embit- 
tered him against that corps, and, when soon after- 
wards the soldiers began openly to discuss his deposi- 
tion, Murid swiftly and suddenly cut off the ueiend- 
ers and all others whom he suspected of disloyalty ; 
this struck fear into the hearts of the disaffected sol- 
diers, who, finding themselves without any to organize 
or direct them, returned to their allegiance. urad 
next turned his attention to checking the intolerable 
corruption and abuses which pervaded every depart- 
ment of the state. He had but one simple though 
terribly drastic method of reform,—the execution of 
every official whom he even suspected of any malprac- 
tice. Having restored some sort of order in his capi- 
tal, Murid marched against Persia and recaptured 
the city and district of Erivan. In 1638 (1048) he 
undertook a second and more important campaign 
Or mk the same power. His object was the recovery 
of Baghdad, which had been taken by the shdh’s 
troops some sixteen years before. The Persians re- 
sisted long and gallantly, but at length the Turks 
carried the city by storm, when Murad disgraced 
himself by the slaughter of a vast number of the in- 
habitants. By the peace which followed Turke 
restored Erivan to Persia, but retained Baghdad, 
which has been in its hands ever since. M on 
his return entered Constantinople in triumph. This 
‘sultan died in 1640 (1049); his death is said to have 
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been hastened by habits of intemperance, which he 
had contracted towards the close of his life. 

Ibrahim, the brother of the late sultan, now 
‘mounted the Ottoman throne. He was  ypyanim. 
another of those wretched princes who gave 
themselves up to the indulgence of their own follies 
/and vices without bestowing a thought upon the wel- 
fare of their people or the prosperity of their country. 
| All the evils that had been curbed for a time by the 
‘stern hand of Murad broke out afresh and in worse 
form than before. The sultan himself was the most 
/venal of the venal. Shut up in the seraglio, he 
‘thought of nothing but the gratification of his own 
and his favorites’ caprices; gem-encrusted coaches 
and pleasure-boats, and carpets and hangings of rich- 
est sable for his rooms, were among the objects for 
which he plundered his people and sold every office 
to the highest bidder. This went on for eight years 
till at length his subjects, weary of his exactions an 
tyranny, deposed him, and made his son Muhammed, 
then only seven years of age, sultan in his room. The 
only events of note that occurred during Ibrahfm’s 
tenure of power are the capture of Azoff from the 
Cossacks and the occupation of Crete. This island, 
which was then in the hands of Venice, was soon 
overrun, but it was not till well on in the next reign, 
after a siege of twenty years, that the Ottomans suc- 
ceeded in taking Candia the capital. 
| The minority of Muhammed LV., who became sul- 
tan in 1648 (1058), was marked by all the 

bey 
med IV. 


troubles and evils that might have been 
anticipated, until the grand vizierate was 
conferred on Képrili Muhammed in 1656 (1067). 
This statesman, who was seventy years old when he 
entered upon the duties of prime minister of Turkey, 
was the founder of an illustrious family of viziers, 
whose integrity and strength of character did much 
to counteract the pernicious influence of degenerate 
sultans and to prop up for a season the declining em- 
pire. Old Koprili accepted the office of grand vizier 
only upon condition of receiving absolute dade this 
he employed much in the same way as Murad IV. 
had done when he set about the work of reform : he 
executed every one who fell under his suspicion. He 
died in 1661 (1072), leaving the vizierate to his son 
Fazil Ahmed. Ahmed was, like his father, a man of 
great ability, and happily for Turkey he enjoyed the 
complete confidence of the young sultan, who cared 
for nothing but the chase, whence he is called in the 
Ottoman histatied Avji Muhammed or Muhammed 
the Huntsman. Before long Ahmed was called on to 
lead the Turkish army against Austria. He took Neu- 
hiiusel and several places of little importance ; but 
near the convent of St. Gotthard (on the Raab) he 
was completely defeated in 1664 (1075) by a smaller 
Christian foree under Montecuculi. A truce for 
twenty years on the basis of the treaty of Sitavorok 
was the result of this battle; the Ottomans, however, 
retained Neuhiiusel. Ahmed next appeared in arms — 
in Crete, for the purpose of bringing to a close the 
siege of Candia, which had been going on ever since 
1648; but it was not till other three years had 
that the brave garrison opened the gates to the grand 
vizier, in 1669 (1079). The sultan himself was in- 
uced to head the next campaign, which was under- 
taken on behalf of the Cossacks of the Ukraine, who 
had craved the protection of the Porte against 
The Turks took the cities of Kamenetz and Lemberg, 
whereupon King Michael sued for peace, 1672 (1083), _ 


and promised to make over Podolia and o ay 


to Turkey and to pay an annual tribute of | 
dueats [about $498,960]. The sultan acce 

terms and returned home in triumph ; but _ 
refused to be bound by them, and under the and 
of Sobieski they attacked and defeated ti 
Ahmed Pasha. The war lasted till 1676, wl 
brought to an end by the pig A Zura 
left the sultan in possession of Podolia : 
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~ ri ag 36 spokes ae after me ee was signed beg through the ahem ew ts ee IL. reigned 
Ahmed Pasha died. Few men have done more to|for four years, during which the hapless empire, 
ig —T a KKara mapa at who “years She | —— continuing to Soe ai at the pans of 
Ahmed in the grand vizierate. is pet scheme was foreign foes, was visited with the curses of pestilence 
the conquest of Germany and the celablB atta of a|and domestic insurrection. ; 
great Turkish province between the Danube and the) On the death of Ahmed II. in the year 1695 (1106) 
Rhine, with himself as nominal viceroy but virtual} Mustafa I1., son of Muhammed IV., was 
sovereign. He accordingly marched with an enormous | girt with the sword of ‘Osman. The new 
- army, probably not far off half a million | sultan, aware of the pitiful condition to which the 
Siege of i tet rs i : 
ein. strong, against Vienna. In the summer) empire had sunk, in part, at least, through the neg- 
of 1683 (1094) this mighty host appeared | ligence and indifference of his predecessors, resolved 
before the walls of the Austrian capital. For an ac- | to restore the old Ottoman usages, and placed him- 
count of the siege, see vol. xix. p. 307 sq. A few | self at the head of his armies. His first campaign was 
weeks after his discomfiture — Mustafa was exe- altogether successful: he recaptured several impor- 
euted at Belgrade by the sultaff’s orders. Venice and tant fortresses and totally defeated a great Austrian 
Russia now declared war against Turkey ; misfortune army. During the following winter he worked hard to 
followed misfortune ; city after city was rent away repair the finances and bring the forces of the empire 
from the empire; the Austrians were in possession of into a higher state of efficiency ; and, when he set out 
almost the whole of Hungary, the Italians of almost in the spring against the Austrians, fortune continued 
all the Morea. At length a severe defeat at Mohacz, | to smile upon his banners. He defeated the duke of 
where Suleymin had triumphed years before, ex- | Saxe, raised the siege of Temesvar, and strengthened 
hausted the patience of the soldiery, and Muhammed | the garrisons of those fortresses which Turkey still 
TV. was deposed in 1687 (1099). held in Hungary. But in the next year, 1697, all was 
The first year of the reign of Suleyman II., who|changed: Prince Eugene was at the head of the 
succeeded his brother, was marked by a! Austrians, and on the banks of the Theiss, near Zenta, 
serious mutiny of the janissaries of the | the Turks sustained an overwhelming defeat, which 
capital, who, aided by the dregs of the | compelled the sultan to retreat to Temesvar. Thence 
hanged created a reign of terror in Constantinople, | he returned to Constantinople, and never again led an 
uring which they pillaged the palaces of the princi- | army against the enemy. Recourse was once more 
pal officers of the government and murdered the grand | had to the house of Koprili, and Amuja-zida Huseyn, 
vizier, along with many of the members of his house- | a nephew of old Koéprili Muhammed, was promoted 
hold. The Austrians, under Charles of Lorraine, | to the grand vizierate. Huseyn raised fresh troops ; 
ate of ee = ~besced Ku te tel bee a eh sr saw pone Mies ee really — ae peace, and 
ore them in the north: Erlau, Belgrade, and} this he succeeded in bringing about. At 
Stuhlweissenburg fell into their hands; and by the} Carlowitz on 26th January, 1699, a peace PR pai 
— of 1689 the Sater ne oe eee all ati tn beds Sere ~ oe of : 
ormer possessions beyond the Danube. eanwhile | England an olland, between Turkey on the one 
the ape leader, Morosini, was equally successful | hand and Austria, Venice, Russia, and Poland on the 
in the Morea, completing the conquest of that prov-| other. The basis of the treaty, agreed to with certain 
inee, which he added to the dominions of St. Mark. | modifications, was that each power should retain the 
When matters had come to this pass, the sultan sum-| territories in its possession at the time of opening 
moned an extraordinary meeting of the divan to con- | negotiations. This arrangement left Austria in pos- 
sult on the measures to be taken to meet the danger session of Transylvania and almost all Hungary and 
threatening on every hand. By the unanimous advice Slavonia ; Venice remained mistress of its conquests 
of his ministers, Suleyman appointed to the grand in Dalmatia and the Morea; Poland received Podolia ; 
vizierate Koprili-zida Mustata, another son of old and Russia,which under Peter the Great was only now 
Képrili Muhammed. This statesman, who had been ot conscious of its strength, retained Azoff, 
trained in the duties of office under his father and | which it had wrested from Turkey three years before. 
brother, worthily upheld the high name of his house. |Huseyn Pasha took advantage of the restoration of 
He gave up the whole of his gold and silver plate to | peace to check the disorders which had sprung up in 
be coined into money wherewith to pay the troops; | various parts of the empire, and to endeavor to effect 
he sought out the best men to fill positions of trust | much-needed reforms im many departments of the 
and responsibility in the army and navy; and he exer- | state. But unfortunately his efforts were thwarted by 
ised and encouraged a wise and just policy of tolera- others less disinterested than himself; and, broken- 
tion towards the Christian subjects of the sultan. | hearted by the calamities of his country, he retired 
— was the confidence ia - ao et — from _ eh seer ee =e en . he pelo and 
ustrious connection inspired that large numbers of | very shortly afterwards died. Mustafa II. very soon 
volunteers hastened to join the Turkish. hosts; and in | followed the example of his minister, and abdicated in 
a very few weeks from the time when he took com- | 1703 (1115) in favor of his brother Ahmed ITT. 
mand of the army Mustafa had driven the Austrians) Although the peace of the empire was often broken 
MM ietencde tstapa,  Maciate rontrid’ in| carite diepeaton and all the representae 228°020 
q p * 4 
triumph to Constantinople, where, early in the sum- | tions and entreaties of Charles XII. of Sweden, who 
mer of 1691 (1102), Suleyman IT. died, and was sue- | after the disaster of Pultowa had taken refuge in 
ceeded on the throne by his brother Ahmed IT. Turkey, failed to induce him to reopen hostilities with 
The most important event which occurred during | the czar. In 1710 Nu‘mén Pasha, son of Amuja- 
Ahmed IL. the brief and disastrous reign of this mon- | z4da_ Huseyn, and the last of the Koprili_ family, was 
arch was the defeat and death at Slanka-| appointed grand vizier. Though able and tolerant he 
men (Szlankament) of Képrili-zida Mustafa, who in| was so much addicted to interfering in the business of 
August, 1691, advanced from Belgrade to attack the | his subordinates that he became the object. of general 
Austrians under Louis of Baden. The unfortunate | dislike, and was dismissed from his office after holding 
result of the battle was in great measure owing to the | it for fourteen months. The menacing preparations of 
a in opposition to the | Russia in the south had more influence with the Porte 
advice of the oldest and most experienced of his|than the prayers of the Swedish king, and in 1711 | 
0 refused to await behind the lines the attack of |the new grand vizier, Baltaji Muhammed, marched 
. The Ottomans fought with desperate | into Moldavia to meet the forces of Peter the Great, 
but the day was decided against them by the | who had formed an entrenched camp near the Mie: 
Mustafa, who was shot while cutting his! of Hush, on the right bank of the Pruth. Here the 
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vizier blockaded him, and after two days’ severe fighting 
compelled him to surrender with all his army. By the 
treaty which followed the czar pledged himself, among 
other things, to restore the fortress of Azoff and all its 
dependencies to the sultan, and to grant the king of 
Sweden a free and safe passage to his own country 
through the Muscovite dominions. The lenity of 
Baltaji Muhammed in not destroying the czar and his 
army when they were within his grasp caused such 
discontent at Constantinople that he was dismissed 
from the vizierate, which was conferred on ‘Alf Pasha, 
known as Damad ‘Ali or ‘Alf the Son-in-Law, from 
the circumstance of his having married a daughter of 
the sultan. This vizier distinguished himself by win- 
ning back from Venice the whole of the Morea in a 
single campaign (1715). His next venture, a war 
against Austria, undertaken in the following year, had 
avery different issue, he himself being slain and his 
army routed in a great battle at Peterwardein. Next 
year Prince Eugene, the conqueror of Démad ‘Alf, 
laid siege to Belgrade, which he forced to capitulate 


7 after driving off a large army sent by the 
prenty of z, Lurks to its relief. These events led to the 


peace of Passarowitz in 1718, by which 
Austria acquired that portion of Hungary which had 
remained in the possession of Turkey, as well as 
extensive territories in Servia and Walachia. The 
grand vizier Ibrahfm, another son-in-law of the sultan, 
who was at the head of affairs from 1718 to 1730, 
contrived to secure for the empire an unusually long 


respite from internal disorders; but the sultan’s love | 


of costly pomp and splendor and the luxurious mag- 
nificence of his court rendered him so unpopular that, 
in consequence of a riot in the autumn of 1730 (1143), 
he voluntarily abdicated the throne, and his nephew 
Mahmud I. became pAdishah in his stead. 

(BFP W'Gs) 


History from 1718. 


With the treaty of Passarowitz the Venetian repub- 

a lic disappears from the scene of Turkish 
ahmiud I. 

; warfare. Russia gradually becomesa more 
formidable enemy than Austria; and the subject 
Christian races imperceptibly enter on the first stages 
of national consolidation and revival. After the long 
and resultless war with Persia hostilities again broke 
out with Russia in 1736. Marshal Miin- 
nich stormed the lines of Perekop and de- 
vastated the Crimea; but he was unable to 
maintain his army there and retreated with greatly 
diminished forces. Azoff was taken by General Lascy ; 
and in the following year Otchakoff fell into the hands 
of Miinnich, while the Crimea was again invaded 
and ravaged. Austria now joined Russia, and the 
Porte had to sustain a war in Servia and Bosnia as 
well as on the coasts of the Black Sea. The double 
combat was carried on with very different results. 
While the Russians won victory after victory, and 
finally penetrated into the heart of Moldavia, the Aus- 
trians were defeated and driven across the Danube. 
On their advancing from Belgrade in the summer of 
1739 they were defeated with great loss at Krotzka, 
and es to sue for peace. The treaty of Bel- 
grade, which was signed on 1st September, 1739, re- 
stored to the Porte Belgrade and Orsova, with the 
portions of Servia, Bosnia, and Walachia which it had 
ceded to Austria at the peace of Passarowitz. Russia, 
unable to continue the war with a victorious Turkish 
army ready to fall upon its flank, had to conclude peace 
on very moderate terms. Itreceived Azoff, but under 
a stipulation that the fortifications should be razed, 
and that no Russian vessels of war should be kept 
either on the Black Sea or on the Sea of Azoff. The 
peace was the last advantageous one made by the Porte 
without allies; and the succeeding thirty years were 
on the whole a period of respite from misfortune. 


Wars with 
Russia. ¢ 


After this followed the wars with the empress Cath- | b 


erine, before whose genius and resources it seemed as 


TURKEY. 


[ HISTORY, 


if Turkey must inevitably sink into nothingness. The 
first contest was provoked by the armed intervention 
of the empress in Polish affairs and her rs 
well-known intrigues with rebellious sub- ee FO 
jects of the Porte. War was rashly declared by Mustafa 
IL. in October, 1768. In 1769 the Russians entered 
Moldavia and captured the fortress of Choezin (Cho- 
tim); in the following year their armies made good 
the conquest of Moldavia and Walachia, while a fleet 
from the Baltic entered the Greek Archipelago and 
landed troops in the Morea. The Greeks of the Morea 
rose in insurrection ; they were, however, overpowered, 
and the small Russian force withdrew, leaving the 
Greeks to the vengeange of their conquerors. At sea 
the Turks suffered my, athe defeat near Chios, and 
their fleet was subsequently blockaded and set on fire 
in the Bay of Tchesme, the principal officers in the 
Russian navy being Englishmen. Assistance was, 
moreover, given by the Russians to Ali Bey, a Mame- 
luke chieftain who was inrebellion against the Porte in 
Egypt, and to Tahir, a sheikh who had made himself 
independent at Acre. In 1771 the Russians 


invaded and conquered the Crimea. Aus- Conquest 
tria now took alarm, and signed a conven- by Russia. 


tion with the Porte preparatory to armed 
intervention. But the partition of Poland reunited 
the three neighboring Christian powers and prevented 
a general war. Anarmistice was agreed upon between 
Russia and the Porte, and negotiations followed. These 
were broken off in 1773. The Russians crossed the 
Danube, and, though unsuccessful in their attempts 
upon Silistria and Varna, so completely defeated the 
Turkish forces in the field that on 21st July, 1774, the 
Porte concluded peace at Kutchuk-Kainardji under 
conditions more unfavorable than those which it had 
rejected in the previous year. The Tartar territory of 
the Crimea, with Kuban and the adjoining districts, 
was made into an independent state, Russia retaining 
Azoff, Kertch, and Kinburn. Moldavia-and Walachia 
were restored, but on the condition that, as occasion 
might require, the Russian minister at Constantinople 
might remonstrate in their favor. Russia, in fact, was 
given a species of protectorate over these provinces. 
Permission was given to Russia to erect a church in 
Constantinople, and the following engagement was 
made: ‘‘The Porte promises to protect the Christian 
religion and its churches ; and it also allows the court 
of Russia to make upon all occasions representations 
as well in favor of the new church at Constantinople 
as on behalf of its ministers, promising to take such 
representations into consideration.”’ Out of this — 
clause arose the claim of Russia to the right of protec- 
tion over all the Christian subjects of the Porte, though 
the specific right of intervention was clearly attached 
only to a single church and its ministers. By other 
clauses in the treaty the obligations restraining Russia ' 
from making fortifications and placing ships of war on 
the Black Sea:were annulled. Te received the right of 
free navigation for its merchant ships on all Turkish 
waters, and the right of placing consuls at all Turkish 
ports. These last two conditions were of great histori- 
cal importance through their effect upon Greece. The 
consuls appointed were usually Greek traders, and per- 
mission to carry the Russian flag was indiscriminately 
given to Greek vessels. Hence there followed that g1 
development of Greek commerce, and of the Gr 
merchant navy, which in half a century made the insur- _ 
gent Greeks more than a match for the Turks at sea. 
The stipulation that the Crimea and adjoining dis- 
tricts should be made into an independent state was — 
of course not intended by Russia to Ve anything more 
than a veil for annexation; and in 1783 Ca 
united this territory to her dominions. ( 
definitely formed the plan of extinguishing T 
sovereignty in Euro 


e and placing her you 
son on the throne Of a restored Greek 


oy was named Constantine ; his whole nt 
Greek and such as to fit him for the throne 


1715-1807. | 


tinople. Joseph II. of Austria threw himself eagerly 
into the plan fora partition of the Ottoman 


a empire, and in 1788 followed Russia into 
Austria. war. While the Russians besieged Otcha- | 


koff, Joseph invaded Bosnia; but he was 
unsuccessful and retired ingloriously into Hungary. 


Otchakoff was stormed by Suwaroff on 16th Decem- | 


ber, 1788. In the following year the Turkish armies 
were overthrown by Suwaroff in Moldavia and by the 
Austrian Laudon on the south of the Danube. 
fate of the Ottoman empire seemed to tremble in the 
balance ; it was, however, saved by the convulsions 
into which Joseph's reckless autocracy had thrown his 
own dominions, and by the triple alliance of England, 
Prussia, and Holland, now formed by Pitt for the pres- 
ervation of the balance of power in Europe. Joseph 


died in 1790; his successor Leopold IT. entered into | 


negotiations, and concluded peace at Sistova in August, 
1791, relinquishing all his conquests except a small 
district in Croatia. Catherine continued the war alone. 
Ismail was captured by Suwaroff with fearful slaughter, 
and the Russian armies pushed on south of the Dan- 
ube. Pitt, with the triple alliance, attempted to impose 
his mediation on the empress Catherine, and to in- 
duce her to restore all her conquests. She refused, 
and both Prussia and England armed for war; but 
public opinion declared so strongly against the minis- 
ter in England that it was impossible for him to pur- 
sue his plan. Catherine nevertheless found it in her 
interest to terminate the war with the Porte. Poland 
claimed her immediate attention ; and, adjourning to 
a more convenient season her designs upon Constanti- 
nople, she concluded the treaty of Jassy in January, 
1792, by which she added to her empire Otchakoff, with 
the Rdboard as far asthe Dniester. The protectorate 

of Russia over Tiflis and Kartalinia was recognized. 
Catherine’s successor Paul (1796-1801) made it his 
business to reverse his mother’s policy by 


_ Affairs in bandoni h k Turk B - 
Eevptana ®bandoning the attack on Turkey. Bona 
syne. a parte’s invasion of Egypt and the destruc- 


tion of the French fleet by Nelson at the 
_ battle of the Nile led the Porte to join the second coa- 
_ lition against France. Bonaparte, invading Syria, was 
checked and turned back at Acre, where Jezzar Pasha 
was assisted in his strenuous defence by an English 
squadron under Sir Sidney Smith. A Turkish army 
was meanwhile transported from Rhodes to the Egyp- 
tian coast. This army was destroyed by Bonaparte on 
his return to Egypt at the battle of Aboukir on 25th 
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|a most perilous condition. Everywhere the provincial 
governors were making themselves independent of the 
sultan’s authority ; a new fanatical sect, the Wahha- 
bees, had arisen in Arabia and seized upon the holy 
places ; the janissaries were rebellious and more for- 
midable to their sovereign than to a foreign eneimy ; 
and the Christian races were beginning to aspire to in- 
dependence. It had seemed for a while as if the first 
to rise against the Porte would be the Greeks, among 
whom the revolutionary influences of 1789 and the 
songs of the poet Rhegas, put to death by the Turks 
in 1798, stirred deep feelings of hatred against their 
oppressors. Circumstances, however, postponed the 
Greek revolt and accelerated that of the Servians. In 
the country immediately south of the Danube the 
sultan’s authority was defied by the janissaries settled 
about Belgrade and by Passwan Oglu, rulerof Widdin 
in Bulgaria. The pasha of Servia, hard pressed by 
these rebels, called upon the rayas to take up arms in 
defence of the sultan. They did so, and in 1804 the 
janissaries answered by a series of massacres in the 

ervian villages. The Servians now rose as 
a nation against the janissaries. Kara 
George became their chief, and in combi- 
nation with the pasha of Bosnia, acting under the 
sultan’s orders, exterminated the janissaries or drove 
them out of the country. Victorious over one oppressor, 
the Servians refused to submit to another. ey car- 
ried on the war against the sultan himself, and at the 
suggestion of Russia sent envoys to Constantinople 
demanding that for the future the fortresses of Servia 
should be garrisoned only by Servian troops. 

When the third European coalition against France 
was in course of formation Russian and 
French influences were in rivalry at Con-  ?¥NCRives 
stantinople. The victories of Napoleon in 11.’ reign. 
| 1805 gave him the ascendeney, and his en- 
voy prevailed upon the sultan to dismiss, without con- 
sulting Russia, the hospodars of Walachia and Mol- 
davia, who were considered to be agents of the court 
of St. Petersburg. This was a breach of the engage- 
ment made by the sultan in 1802, and it was followed 
by the entry of Russian troops into the principalities. 
England, as the ally of Russia, sent a fleet under Ad- 
miral Duckworth through the Dardanelles to threaten 
Constantinople. While the admiral wasted time in 
negotiation, the French ambassador, General Sebas- 
tiani, taught the Turks how to fortify their capital. 
The English admiral found that he could do nothing, 


Servian 
revolt. 


Difficulties 


and repassed the Dardanelles, suffering some loss on 
the passage. The war on the Danube was not carried 
on with much vigor on either side. Alexander was 
occupied with the struggle against Napoleon on the 
Vistula ; Selim IIT. was face to face with mutiny in 
Constantinople, having brought upon himself the bit- 
ter hatred of the janissaries by attempting to form - 
them into a body of troops drilled and disciplined after 
the methods of modern armies. While the military 
art in Europe had been progressing for centuries, Tur- — 
key had made no other changes in its military system 
than those which belonged to general decay. Its troops 
were a mere horde, capable indeed of a vigorous assault 
and of astubborn defence, but utterly untrained in exer- 
cises and manceuvres, and almost ignorant of the mean- 
ingof discipline. Selim was a reformer in government 


July, 1799, after which Bonaparte set sail for France, 
leaving the Egyptian command to Kléber. Kléber, 

cut off from all communication with France and threat- 
ened by superior Turkish forces, entered into a conven- 
tion at El Arish for the evacuation of Egypt. This 
convention, however, was annulled tee Keith, the 


b 
English admiral, and Kléber repiied by giving battle 


to the Turks and defeating them at Heliopolis on 20th 
March, 1800. 


Egypt was finally wrested from the 
French by the English expedition under Abercromby, 
and restored to the sultan. The Jonian Islands, which 
France had taken from Venice at the time of the 
enty of Campo Formio, were conquered by a com- 
ined Russian and Turkish force, and were established 
as a republic, at first under the joint protectorate of 
Russia and the Porte, afterwards under the sole protec- | : reform ‘ 
torate of Russia. The former Venetian ports on the and administration as well as in military affairs. He 
mainland of Epirus and Albania were given up to broke from the traditions of his palace, and began a 
‘Turkey. Somewhat later, under pressure from St. new epoch in Turkish history ; but the influences op- 
ete g, the sultan undertook not to remove the posed to him were too strong, and a mutiny of the 
hos; ars, or governors, of Walachia and Moldavia | janissaries in Constantinople deprived him of his 
without consulting Russia, and to allow no Turks ex-| crown. He was allowed to live, but as a prisoner, 
ept merchants and traders to enter those terrritories. | while the puppet of the janissaries, Mustafa LV., was 
_ On the restoration of peace France reassumed its placed on the throne (May, 1807). * 
ancient position as the friend and ally of the, A few weeks after this event the treaty of Tilsit 
Porte. The sultan now on the throne was ended the war between France and Russia, and pro- 
Selim IIT. (1789-1807). Though the re- vided for the nominal mediation of Napoleon between 
sults of the war of the second coalition had Russia and the Porte. A truce followed between the 
vorable to Turkey, the Ottoman empire was in armies on the Danube. Among the Turkish generals 
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who had understood the necessity of Selfm’s reforms, 
Bairaktar. 


mander at Rustchuk. As soon as the truce gave him 


freedom of action, Bairaktar marched upon Constan- | 
Leading his troops against the palace, he | 


tinople. 
demanded the restoration of Selim. As the palace 
gates were closed, Bairaktar ordered an assault; but 
at the moment when his troops were entering Selim 
was put to death. Besides Mustafa there was only 
one member of the house of Osman remaining, his 
brother Mahmud, who concealed himself in the fur- 
nace of a bath until the palace was in the hands of 
Bairaktar’s soldiers. 
on the throne (July, 1808). For a while 
Bairaktar governed as grand vizier. He was rash 
enough, however, to dismiss part of his own soldiers 
from Constantinople. The janissaries attacked him in 
his palace. A tower in which he defended him- 
self was blown up, and after a battle in the streets of 
Constantinople between the janissaries and the re- 
mainder of Bairaktar’s troops, during which the de- 
throned sultan Mustafa was put to death, the janissa- 
ries remained eunquerors, and Mahmud was forced to 
submit to their demands. The innovations of the late 
reign were abolished, and for a while Mahmiid seemed 
content to reign as servant of the reaction. 

Tt is well known that plans for the partition of the 
Ottoman empire occupied Napoleon and Alexander 
at Tilsit. 
agerandized, was prepared in the last resort to com- 
bine with the dismembering powers, if all attempts 
to prevent the execution of the plan by diplomatic 
means should fail. But after a few years the alliance 
declined and a war between France and Russia was 
seen to be inevitable. Meanwhile the conflict on the 
Danube had been resumed, and the Servians were still 
inarms. The Russians had advanced into Bulgaria 
and captured Silistria. England, which had made 

eace with Turkey in 1809, sought to reconcile the 
Pacer aa: in order that the ezar might be free 
to employ his whole force against Napoleon. In May, 
1812, a treaty was signed at Bucharest, by 
which Bessarabia was ceded to Russia, the 
river Pruth becoming the boundary of the 
two empires. The Porte in this treaty promised to 
grant an amnesty to the Servians, to leave to them the 
management of their internal affairs, and to impose 
upon them only moderate taxes. These promises, 
however, were neither accepted by the Servians as a 
sufficient concession, nor were they observed by the 
Porte. The Servians continued to fight, and ulti- 
mately secured their autonomy about 1817 without 
help from Russia. 

Mahmud IT. (1808-1839) was the only sultan of 
‘esha modern times who possessed the qualities 
aie: of a great ruler. 


Mahmiid II. 


Peace of 
Bucharest. 


three, when he was suddenly placed on the throne, it 
is surprising that he should have shown the power, 
the resolution, and the intelligence which marked his 
government. The difficulties of his reign were enor- 
mous. He belonged to an epoch when the Ottoman 
empire might fairly be considered as in actual dissolu- 
tion. This he to some extent arrested, and the reforms 
which he effected, partial and imperfect as they were, 
have prolonged the existence of the Turkish state to 
our own day. The first and most obvious internal 
danger to be met was the insubordination of the 

rovincial pashas. Against these rebellious servants 

ahmuid waged a persistent and unwearying war, 
now employing them against one another, now erush- 
ing them by his own armed force. One of the most 
formidable was Ali Pasha of Janina, who had made 

th. himself master of Albania and part of 
avant Greece. When Mahmid in 1820 threw 
his armies upon this chieftain, the out- 

break of hostilities in Epirus was the signal for the 


He was then placed | 


Austria, though unwilling to see Russia | 


; Brought up in the seclu- | 
sion of the seraglio till the age of twenty- | 


TURKEY. 


and who were prepared to support him | 
against the janissaries, was Bairaktar, com- | 
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insurrection of Greece. While Hypsilanti, grandson 
of a hospodar of Moldavia who had been put to death 
by the Porte, raised the standard of revolt in Mol- 
davia, asserting that Russia had promised the Chris- 
tians its support, the Greeks of the Morea rose and ex- 
terminated the Turkish population among es 
them. Hypsilanti was soon crushed ; and 
the rising in the Morea was answered by massacres of 
the Greeks in the principal cities of the empire, and 
by the execution of Gregory, patriarch of Constanti- 
nople, the head of the Greek Church. These deeds 
of violence excited the utmost indignation in Russia. 
A despatch was sent to Constantinople, calling upon 
the Porte to restore the churches which had been 
destroyed, to guarantee the inviolability of Christian 
worship in the future, and to discriminate in its pun- 
ishments between the innocent and the guilty. These 
demands were presented as an ultimatum by the Rus- 
sian ambassador, who, not receiving an answer within 
the time allowed, quitted Constantinople (27th July, 
1821). The influence of Austria and caslend. how- 
ever, restrained the emperor Alexander from declar- 
ing war, and the Greeks were left to sustain their 
combat by themselves. As long as Ali Pasha was 
unsubdued, the only forces which the sultan could 
employ against the Greeks were: irregular bands of 
volunteers. It was by one of these hordes that the 
fearful massacres of Chios, in the spring of 1822, 
were perpetrated. In that same spring, howeyer, the 
overthrow and death of Ali set free the regular troops. 
Two armies of considerable strength now moved south- 
wards from Thessaly, with the object of reducing the 
country north of the Gulf of Corinth and then unitin 
to conquer the Morea. The western army, commande 
by Omer Brionis, was checked by the Suliotes, and 
subsequently beaten back by the defenders of Misso- 
longhi. ‘The eastern army, after advancing under the 
command of Dramali into the Morea, was compelled 
to retreat. But the passes in its rear had been seized 
by the Greeks; on al sides the enemy closed in upon 
it; and it was only through the disorders of the 
Greeks themselves that Dramali’s force escaped anni- 
hilation. Of those who survived the encounter most 
perished by sickness and famine in the neighborhood 
of Corinth. Nor was the fortune of the Ottomans — 
better at sea. The destruction of their admiral’s ves- _ 
sel with all its crew by the fire-ship of the Greek 
captain, Kanaris, caused such terror that all further 
attempts to reduce the islands were abandoned, and 
the fleet returned to the Dardanelles. P 
After an interval of ineffective land warfare, the — 
sultan determined to call upon Mehemet Ali, pasha of 
Egypt, for assistance. Mehemet had risen to power 
in the disturbed period that followed the expulsion of 
the French from Egypt. He had a more powerful 
fleet than that of his sovereign, and an army disci- 
plined after the European system. In ealling upon his 
powerful vassal for help the sultan must have been 
aware of the dangers which his aggrandizement would — 
involve. Mehemet eagerly responded to Mahmiid’s 
call; and his son Ibrahim, in command of a powerful 
armament, set sail in the spring of 1824 itetdanes! 
from:Alexandria against Crete. Thisisland «iis 
was rapidly conquered, and Ibrahim, after 
failing in some combined operations against _ 
Samos, crossed over to the Morea. Here he m 
across the peninsula,carrying all before him. 2} 
alone maintained its defence, while the an 
out his harrying columns, slau htering and devasta- 
ting in every direction. From the Morea Ibrahim was 
summoned to assist the Turks, who had been for nine 
months unsuccessfully engaged in a second siege 0 
Missolonghi. Ibrahim began his siege 
in the beginning of 1826; but it was ne 
months more that Missolonghi fell. 
Ottoman conquest moved on eastwar 
polis of Athens capitulated in the fe 
the defence of Missolonghi had }; 


; 
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bring the powers of Europe into the field. On the 
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death of the emperor Alexander at the end of 1825, | 


Canning sent the duke of Wellington to St. Peters- 


burg to negotiate conditions of joint diplomatic action | 


on the 


ee of England and Russia. 
at St. 


i A protocol signed | 
etersburg on 4th April, 1826, fixed the condi- | 


tions on which the mediation of Great Britain was to | 


be tendered to the Porte. 


Greece was to remain | 


tributary to the sultan, but to be governed by its own | 


elected authorities and to be independent in its com- 
mercial relations. ‘The surviving Turkish population 


was to be removed from Greece; all property be- | 


longing to Turks, whether on the continent or the. 
ging 


islands, was to be purchased by the Greeks. 
protocol was developed into the treaty of Lon- 
don between England, Russia, and France, signed 


in July, 1827, by which the three powers bound | 


themselves to put an end to the conflict in the Hast. 


In pursuance of this treaty the mediation of the | 


powers was offered to the Porte, and an armistice de- 
manded. It was contemptuously refused. The united 
fleets of the powers consequently appeared before 
Navarino, where [brahim was assembling his forces 
for an expedition against Hydra. After a vain attempt 


Battle of 


Navarino, fought the battle of Navarino, on 20th 


October, 1827, in which the Turco-Egyptian 
fleet was totally destroyed. Canning had just died; 
his successors could only speak of Navarino as an 
““untoward event’’ and withdraw from further inter- 
ference, leaving Russia and the Porte face to face. 
After a proclamation by the sultan calling the Moham- 
medans to arms, war was declared by Russia in April, 
1828. The moment was singularly favorable for Rus- 
sia, for Mahmyid had, little more than a year before, 

exterminated the janissaries. After bring- 
gaa ing over soldiers from Asia to make him 
pot ea secure of victory in the event of a conflict, 

( he had called upon the janissaries to con- 
tribute a certain number of men to the regiments 
about to be formed on the European pattern. The 
janissaries refused and raised the standard of rebel- 
ion. Mahmiid opened fire on them with cannon, and 
the slaughter did not cease until the last of them had 
perished. The great difficulty in the way of a military 
reorganization was thus removed, and the newly- 
Wee with modelled regiments were raised to about 
Buses. 40,000 men. Small as the army was with 
which he had to meet the Russian invasion 
in 1828, the campaign of that year was honorable to 
the Turkish arms. Though Varna fell into the hands 
of the Russians, Silistria and Shumla were successfully 
defended, and the Russians, after suffering great losses, 
were compelled to withdraw to winter quarters on the 
Danube. -_ the following year they advanced through 
Bulgaria, defeated the Turks at Kulevtcha, and, after 
the surrender of Silistria, crossed the Balkans under 
the command of Diebitsch. They reached Adrianople, 
which immediately capitulated. Diebitsch, concealing 
the real weakness of his force, sent out detachments 
towards the Euxine and the Aigean, while the centre 
of his army marched on Constantinople. Had the 
sultan known the insignificant number of his enemy, 
he might safely have defied him. But the wildest 
exaggerations were current in the capital; Kars and 
roum had fallen into the hands of Paskiewitch, 
commander of the ezar’s forces in Asia; and in Con- 
stantinople the friends of the slaughtered janissaries 
q ned revolt. Mahmiid listened to the advo- 
eates of peace, and on 14th September hostilities were 
ws brought to a close by the treaty of Adrian- 
Sp tte ople. This treaty gave Russia the ports of 
: a Anapa and Poti on the eastern coast of the 
Black Sea; but its most important clauses were those 
which confirmed and extended the protectorate of the 
ezar over the 


at negotiation, they entered the harbor and | 


This | 


Danubian principalities. The office of a \ of 
odar, hitherto tenable for seven years, was now | on many occasions showed its hostility to Mehemet. 
de an appointment for life, and the sultan undertook Thus the two Western powers, though both in an- 
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to permit no interference on the part of neighboring 
pashas with these provinces. No fortified point was 
to be retained by the Turks on the left bank of the 
Danube ; no Mussulman was to reside or hold property 
within the principalities. The Bosphorus and the 
Dardanelles were ioslaead free and open to the mer- 
chant ships of all nations. The Porte further gave its 
adherence to the treaty of London relating to Greece, 
and accepted the act entered into by the allied powers 
for regulating the Greek frontier. An indemnity in 
money was declared to be owing to Russia, and by 
leaving the amount to be fixed by subsequent agreement 
Russia retained in its own hands the most powerful 
means of enforcing its influence at Constantinople. 
The suzerainty over Greece, which the powers had at 
first agreed to leave to the sultan, was by common 
consent abandoned, and Greece became an independent 
kingdom. 

At the close of eight years of warfare Mahmiid’s 
southernmost provinces were even more 


completely severed from the empire than tog Regis 
Servia and the Danubian principalities. It “ "yet aii 


was in vain that he had borne the humilia- 
tion of calling upon his vassal, Mehemet Ali, for help, 
and Mehemet’s reward had now to be paid. Crete 
was offered to him; this, however, was far from satis- 
fying his ambition, and in November, 1831, he threw 
an army under Ibrahim into Palestine and began the 
conquest of Syria. The sultan now declared Mehemet 
and his son to be rebels, and despatched an army 
against them. The first encounter took place in the 
valley of the Orontes. The Turks were put to the 
rout, and retired into Cilicia. Ibrahim following gained 
a second victory at the pass of Beylan, and, after 
crossing Mount Taurus, destroyed the last army of the 
sultan at Konieh, on 21st December, 1832. In this 
extremity Mahmud looked for help to the European 
powers, and Russia at once tendered its aid. At the 
request of the sultan a Russian fleet appeared before 
Constantinople. The French ambassador thereupon 
threatened to quit the capital; and finally, under 
French mediation, terms of peace were signed with 
Ibrahim at Kutaya (April, 1833), the sultan making 
over to his vassal, not only the whole of Syria, but also 
the province of Adana between Mount Taurus and the 
Mediterranean. 

Scarcely had this treaty been concluded when Rus- 
sian influence again won the ascendency at 


Constantinople, and a treaty of alliance ee 
between Turkey and Russia was signed at Risen, 


the palace of Unkiar Skelessi, which in fact 

reduced Turkey to the condition of a vassal state. The 
form of the treaty was skilfully framed to disguise the 
relation of dependence which it created and the right 
of intervention in the internal affairs of the Ottoman 
empire which it gave to Russia. Hach power pledged 
itself to render assistance to the other not only against 
the attack of an external enemy but wherever its peace 
and security might be endangered. Another article 
declared that, in order to diminish the burdens of the 
Porte, the ezar would not demand the material help 
to which the treaty entitled him, but _that in lieu 
thereof the Porte undertook, whenever Russia should 
be at war, to close the Dardanelles to the war-ships of 
all nations. The control of the Dardanelles was thus 
transferred from Turkey to Russia, and the entrance 
to the Black Sea converted into a Russian fortified 
outpost. In this treaty, brilliant as it appeared, Rus- 
sia had gone too far. ‘The Western nag declared 
that they would not recognize it, and the most strenu- 
ous and systematic efforts were henceforth made both 
by France and England to diminish Russian influence 
in the East. France, anxious to gain in Egypt a coun- 
terpoise to England’s naval power in the Mediter- 
ranean, made itself the patron and ally of Mehemet 
England adhered to the cause of the sultan, and 
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tagonism to Russia, were directly in conflict with one 
another in their Hastern policv. Mahmtd in the 

meantime was steadily preparing to renew 
Renewal of the war with his rival. He obtained the 
Mehemet, services of Moltke and other Prussian 

officers in organizing his army, and, after a 
successful campaign against the rebellious tribes of 
Kurdistan, assembled his troops in the spring of 1839 
on the upper Euphrates, and marched against Ibrahim. 
In the operations which followed the advice of the 
European officers was persistently disregarded by the 
pasha in command; and on 24th June the Turkish 
army was annihilated by Ibrahim at Nisib. ‘To com- 
plete the ruin of the empire, the Turkish admiral, 
Achmet Fewzi, sailed into the port of Alexandria and 
handed over his fleet to Mehemet Ali. The sultan did 
not live to hear of the overthrow of his hopes. He 
died in the same week in which the battle of Nisib 
was fought, leaving the throne to his son ‘Abd-ul- 
Mejid (1839-1861). 

The very suddenness of these disasters contributed 
ultimately to the preservation of the Otto- 
man empire, inasmuch as it compelled the 
powers of Europe to take action. The 
French and English fleets appeared in the 
Dardanelles. The czar saw that it was impossible to 
maintain the treaty of Unkiar Skelessi, and this treaty 
was tacitly abandoned. Russia now addressed itself 
to the task of widening the existing differences be- 
tween France and England. France insisted on far 
more favorable conditions for Mehemet Ali than Eng- 
land would allow, demanding that Egypt and all Syria 
should be given to him in hereditary dominion, with 
no further obligation towards the sultan than the pay- 
ment of an annual tribute. Russia and the other 
powers took part with England, and ultimately, with- 
out asking the sanction of France, the four powers 
signed a treaty pledging themselves to enforce upon 
Mehemet the terms proposed by England, which prac- 
tically reduced him to the position of an ordinary 
pasha in Palestine, while leaving him the hereditary 
government of Egypt. On the publication of this 
treaty Thiers, the “French minister prepared for war. 
He was, however, dismissed by Louis Philippe, and 
his successor, Guizot, accepted the situation. As 
Mehemet Ali refused to give up his conquests, an 
Anglo-Austrian naval squadron was sent to co-operate 
with a ‘Turkish force in attacking the coast-towns of 
Syria. Acre was captured and Ibrahim, assailed by 
the mountain tribes of the interior, was forced to re- 
tire to Egypt. A convention made between Mehemet 
and Sir Charles Napier, who had appeared at Alexan- 
dria with part of the fleet, formed the basis of the 
ultimate settlement, by which Mehemet, after formal 
submission to the sultan, was recognized as hereditary 
governor of Egypt. Russia now united with the 
other powers in a declaration that the ancient rule of 
the Ottoman empire, forbidding the passage of the 
Dardanelles to the war-ships of all nations, except 
when the Porte should itself be at war, was accepted 
by Europe at large. 

The young sultan entered on his reign nominally as 

an independent sovereign, but really under 
Reforms of the protection of the European powers. 
Mejia. His minister, Reshid Pasha, who had 
k gained in an unusual degree the confidence 
of Western statesmen, understood the necessity of 
bringing the Turkish system of government more into 
harmony with the ideas of the civilized world. An 
edict, known as the Hatti-sherif of Gulhane, announced 
the speedy establishment of institutions ‘t which should 
insure to all subjects of the sultan perfect security for 


Action of 
England 
and France, 


their lives, their honor, and their property, a regular sovereign. 
method of collecting the taxes, and an equally regular Servia got rid of its Turkish 


method of recruiting the army and fixing duration of 
service.’ Scarcely had this edict been published when 
Reshid was driven from power by a poe intrigue. 
His reforming efforts, like those of Mahmud, were not 
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| Turkey, and in 1853 proposed to t 
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| wholly ineffective ; yet little was realized in compari- 
son with what was promised and what was needed. 
|The Turkish Government was soon discredited, and 
the intervention of Kurope required by conflicts be- 
| tween the Christian and Mohammedan tribes in the 
Lebanon, resulting in massacres of the former, After 
| the convulsions of 1848 the sultan incurred the enmity 
of the autocratic courts by refusing to give up Kossuth 
and other exiles who had taken refuge within his 
dominions. ‘The suppression of the national Hun- 
garian Government by Russia in 1849 had heightened 
in the emperor Nicholas the sense of his own power. 
He now looked forward to the speedy extinction of 
i British ambassa - 
dor, Sir H. Seymour, a plan for the division of ‘* the 
sick man’s’’ inheritance as soon as he should expire. 
Disputes between France and Russia relating to the 
rights of the Latin and Greek Churches in certain 
sacred places were made the occasion for the assertion 
of a formal claim on the part of the ezar to a pro- 
tectorate over all Christians in Turkey belonging to 
the Greek Church. This claim not being acknowl- 
edged by the Porte, a Russian army entered the 
Danubian principalities. After ineffective negotiations 
war was declared by the sultan on 4th October, 1853. 
Hostilities commenced in Walachia, ‘and the Turkish 
fleet was attacked and destroyed at Sinope. England 
and France allied themselves with the Porte, and landed 
an army at Varna in the spring of the following year. 
Silistria was successfully defended by the Turks ; and, 
on the occupation of the Danubian principalities by 
Austria, the allies took up the offensive and trans- 
ferred their forces to the Crimea. The siege 
of Sebastopol followed, ending in its cap- 
ture in September, 1855. Meanwhile Rus- 
sian and Turkish forces were opposed in Asia. Kars 
maintained a gallant defence, but succumbed to famine 
two months after the fall of Sebastopol. The peace 
of Paris followed, in which Russia ceded to Turkey 
the portion of Bessarabia adjacent to the mouth of 
the Daunbe. The Black Sea was neutralized, Russia 
and the Porte alike engaging to keep no war-ships and 
to maintain no arsenals there. The exclusive pro- 
tectorate of Russia over the Danubian principalities 
was abolished, and the autonomy of these provinces, as 
well as of Servia, placed under the guarantee of all the 
powers. The Porte published a firman, the Hatti- 
Humaiun, professing to abolish *‘ every distinction — 
making any class of the subjects of the empire inferior 
to any other class on account of their religion, language, 
and race,’’ and establishing complete equality between 
Christians and Mohammedans ; the powers in return 
declared the Porte admitted to the advantages of the 
public law and concert of Europe. The absurd stipu- 
lation was added that no right should thereby accrue 
to the powers to interfere either collectively or sepa- 
rately in the relations of the sultan with his subjects. 
The Crimean War gave to pes of the Balkan popu- 
lation twenty years more of national de- 
velopment under the slackened grasp of the txear Fre] 
Porte ; and by extinguishin the friendship 
of Austria and Russia it vena the liberation of Ita 
ossible. But each direct proviso of the treaty o 
aris seemed made only to be mocked by events. 
Scarcely a year passed without some disturbance among 
the Christian subjects of the sultan, in which the 
interference of the powers invariably followed in one 
form or another. A new series of massacres in the 
Lebanon in 1860 cansed France to land a force in 
Syria. Walachia and Moldavia formed themselves into 
a single state under the name of Roumania, to which — 
the house of Hohenzollern soon afte 
Bosnia and Montenegro 


- Crimean 
War. 


arrisons. Crete 
long for its independence, and seemed for 
likely to be united to Greece under the 
the powers; but it was ultimately aba 
Turkish masters. The overthrow of F 
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of 1870 and the consequent isolation of England led | 
Russia to declare the provision of the treaty of Paris 
which excluded its ships of war and its arsenals from 
the Black Sea to be no longer in force. To save ap- 
pearances, the British Government demanded that the - 
matter should be referred to a European conference, 
where Russia’s will was duly ratified. 

A few years later the horizon of eastern Europe | 
visibly darkened with the coming storm. Russian influ- | 
ences were no doubt at work; but the development of 
national feeling which had so powerfully affected every 
other part of Europe during the 19th century could 
not remain without effect among the Christian races 
of the Balkan peninsula. In 1875 Bosnia and Herze- 
govina revolted. In the meantime the government 
of ‘Abd-ul-‘Aziz (1861-1876) had become worse and 
worse. The state was bankrupt. Ignatieff, the Rus- 
sian ambassador, gained complete ascendency in the 

alace, and frustrated every attempt on the part of the 

etter Turkish statesmen to check the torrent of mis- 
rule. His creature, Mahmiid Pasha, maintained his 
place in spite of universal contempt. until a conspiracy 
was formed at Constantinople, which cost the sultan 
his throne (30th May, 1876) and a few days later his 
life. His imbecile successor, Murad V., gave place 
after a reign of three months to ‘Abd-ul-Hamfd II. 
The Bosnian insurrection had already extended to 
Bulgaria, and the slaughter of the Turkish inhab- 
itants in certain villages had been avenged by massacres 
of the most fearful sharastay: Servia and Montenegro 
took up arms. The resources of European diplomacy 
were exhausted in fruitless attempts to gain from the 
W, Porte some real securities for better govern- 
ar with : ° = - 
vesia, ment, and in April, 1877, Russia declared 
war. The neutrality of Austria had been 
secured by a secret agreement permitting that country 
to occupy Bosnia and Herzegovina, if Russia should 
extend its influence beyond the Balkans. The Bul- 
garian massacres had excited such horror and indigna- 
tion in England that Lord Beaconsfield was forced 
to remain neutral. The ministry contented itself with 
stating that England would not permit Egypt to be the 
scene of hostilities, nor acquiesce in any prolonged 
ocenpation of Constantinople by Russian_ troops. 
Turkey was thus left without an ally. The Russians 
entered Bulgaria in June; and, while Rustchuk was 
besieged, their advanced guard under Gourko hurried 
across the Balkans. Meanwhile Osman Pasha, com- 
ing from Widdin, occupied and fortified Plevna on the 
Russian line of march. Against his redoubts the 
‘Russians, ill commanded, threw themselves in vain, : 
and Gourko was compelled to fall back on the Shipka 
Pass. But in December the capture of Plevna, in 
which Roumanian troops co-operated, set free the in- 
vading army, and the march on Constantinople was | 
resumed. e Balkans were passed in mid-winter ; 
Adrianople was oocupied; and the Turkish armies’ 
were captured or annihilated. The Russians now 
pressed forward to the very suburbs of Constanti- 
nople, and on 3d March, 1878, peace was concluded at 
San Stefano. In Asia the Russians had captured 
Kars and were besieging Erzeroum. The treaty of | 
San Stefano ceded to Russia the portion of | 
| gree Bessarabia taken from it in 1856, together 
and Berlin. with the Dobrudja,! and also Kars, Batoum, 
and the adjoining territory in Asia. It re- | 
cognized the independence of Servia, Montenegro, and | 
Roumania, and largely extended tbe territory of the 
two. Bulgaria was constituted an autonomous 
state, though tributary to the Porte, and was defined | 
so as to extend to the Algean Sea and to include the, 
greater part of the country between the Balkans and 
ie coast. Crete, Thessaly, and Epirus were to receive | 
he necessary reforms at the hands of a European com-_ 
lission. To this treaty Great Britain refused to give. 
ts assent, and vigorous preparations were made for | 


1 igi aes te the treaty of San Stefano to Roumania. | 
Pp. 27.—AM. ED.) 
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war. The fleet was at the Dardanelles, and Indian 
troops were brought to Malta. Russia could no longer 
count on the neutrality of Austria. Under these cir- 
cumstances the court of St. Petersburg consented to 
submit the treaty to a European congress, which, after 
a secret agreement had been made between Russia and 
England on the principal points of difference, assembled 
at Berlin.: The treaty of San Stefano received various 
modifications, the principal being a reduction of the 
territory included in Bulgaria and the division of that 
state into two parts. Bulgaria north of the Balkans 
was constituted an autonomous principality ; Bulgaria 
south of the Balkans was made into a province, with 
the title of Eastern Roumelia, subject to the authority 
of the sultan, but with a Christian governor and an 
autonomous administration. Austria received Bosnia 
and Herzegovina. The territory ceded to Servia and 
Montenegro by the treaty of San Stefano, as well as 
that ceded to Russia in Asia, was somewhat diminished. 
The Porte was advised to make some cession of terri- 
tory to Greece, and the line of frontier subsequently 
recommended gave to Greece Janina as well as Thes- 
saly. The usual promises of organic reform were made 
by Turkey. By a separate convention England under- 
took the defence of Asiatic Turkey and received Cyprus. 
The organization of Eastern Roumelia was duly taken 
in hand by a European commission and brought to a 
favorable conclusion ; but it was not until a naval de- 
monstration had been made by England that the final 
cession of Dulcigno to the Montenegrins was effected, 
and that Thessaly, without Epirus,? was given up to 
: Alexander of Battenberg became 
prince of Bulgaria. By a popular move- 
ment in 1885 Bulgaria and Eastern Rou- 
melia weré united into a single state. This revolution 
occasioned the utmost displeasure at St. Petersburg ; 
and under Russian influence Prince Alexander was 
kidnapped and forced to abdicate. The Porte offered 
no armed resistance to the union. (c. A. F.) 

Literalture.—The best work on Ottoman history is Von Hammer's 
Geschichte des Osmanischen Reiches (Buda-Pesth, 1884-35), which 
covers the period between 1300 and 1774. The author availed 
himself of the writings of the Turkish annalists as well as of 
those of his European predecessors; and all later Western his- 
torians of the empire have borrowed directly or indirectly from 
his volumes. This valuable work has been translated into French 
by Hellert, Histoire del Empire Ottoman (Paris, 1835-41). The best 
English work is Creasy's History of the Ottoman Turks (London, 
1854-56) ; it is compiled for the most part from Von Hammer, 
Prince Cantemir of Moldavia's History of the Growth and Decay of 
the Othman Empire (London, 1734) contains many interesting par- 
ticulars, but is not always trustworthy. The best Turkish authori- 
ties for the period 1300-1730 are—Sa’d-ud-Din, Téj-ut-Tevdrikh 
1300-1520) ; Pechevi, Térikh, i.e., “‘ History" (1520-1631) ; Naima, 
Tarikh (1591-1659) ; Rashid, Tdérikh (1661-1722); and Chelebi-zdda, 
Tértkh (1722-28). For the later period, see Zinkeisen, Geschichte 
des Osmanischen Reiches, 7 vols. (Hamburg and Gotha, 1840-63) ; 
Finlay, Greece under Othoman Domination (Edinburgh, 1856) ; 
Kanitz, Donau-Bulgarien Me sng, 1875-79); Prokesch-Osten, 
Geschichte des Abfalis der Griechen (Stuttgart, 1867) ; eg M Greek 
Revolution (Edinburgh, 1861); Bourehier’s Codrington; H. von 
Moltke, Russisch-Tiirkische Feldzug (1828-29) (2d ed., Berlin, 1877) ; 
H. von Moltke, Briefe tiber Zustiinde in der Tiurkei (1835-89) (8d ed., 
Berlin, 1877) ; Prokesch-Osten, Mehmed Ali igre! 1877); Rosen, 
Geschichte der Tiirkei (1826-56) (2 vols., Leipsie, 1866-67) ; Kinglake, 
Invasion of the Crimea (6 vols., new ed., Edinburgh, 1875-80) ; Eich- 
mann, Reformen des Osmanischen Reiches (Berlin, 1858); V. Baker, 
War in Bulgaria (2 vols., London, 1879) ; W. Miller, Russisch- Tiirk- 
ischer Krieg (Stuttgart, 1878). For the diplomatic history, see Aus 
Metternich’s Papieren (Vienna, 1880-84); Wellington, Despatches 
(new ser., London, 1867-71); Gentz, Dépéches Inédites (3 vols., 
Paris, 1876-77) ; Sir H. Bulwer, Palmerston (2 vols., London, 1871) ; 
Guizot, Mémoires (Paris, 1858-67) ; Sir F. Hertslet, British and Foreign 
State Papers (London, 1819, and still in progress), and es of Europe 
by Treaty (1875); Parliamentary History ; and Papers resented to 
Parliament. 


Bulgarian 
question. 


SULTANS OF THE HovusE oF ‘OsMAN. 


The dates are those of the sultan’s accession, according to 
the Moslem and Christian eras. 


A. H. A.D. 

1. ‘Osman I.....000+e80n of Er-Toghrul ....... 700 1301 
9, OrKhan «...ccccrcye-- 800 Of ‘Osman I.........4.., 726 1326 
3, Murda I. ....-+000-+--2-80N Of Orkhan..........-..6 761 1359 
4. Bayezid I..............son of Murdd I.... +. 791 1389 
Tnterregnum .-...sc00scesseees corseseess .. 804 1402 

5. Muhammed I. ........son of Bayezid I... 816 1413 


2 (That part of the Epirus in which Arta is included was ceded 
to Greece. Am, Ep.] 
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Be Mirra U1. aicessteievex son of Muhammed I....... $24 1421! east mainly between 40° and 42° and in the west between 
7. Muhammed II, ...... son of Murdd IL..........44 855. 1451 39° and 43° N. lat. It corresponds roughly to ancient 
8. Bayezid Il.............son of Muhammed IL...... 886 1481 | Thrace, Macedonia with Chalcidice, Epirus, and a large part 
9. Selim I. +-..c000 ..son of Bayezid II......... 918 1512) of Illyria, constituting the present administrative divisions 

10. Suleyman I. ........... son of Selim I. ....... .... 926 1520 | of Stambul (Constantinople, including a small strip of the 

11. Selim IU, ...............son of Suleyman I......... 974 1566) opposite Asiatic coast), Edirneh (Adrianople), Saloniki with 

12. Mur4d ITT. ............ son of Selim II........-.+ 982 1574 Kosovo (Macedonia), Janina (parts of Epirus and Thessaly), 

13. Muhammed III....... son of Murad III. ........ 1003 1595 Shkodra (Scutari or upper Albania). To these must be 

14. Ahmed I...+..-.-....son of Muhammed III...-1012 1603 | added the Turkish islands inthe A2gean usually reckoned 

TEPC U baled avecanesnseos's son of Muhammed III....1026 1617 to Europe, that is, Thasos, Samothrace, Imbros, and, in the 

16. ‘Osmén II..............son of Ahmed I........s0000 1027 1618 | extreme south, Crete or Candia, with estimated (1887) areas 

Mustafa I ...... ssoseres ‘yestOred )...seeeeeeeereeeeee 1031 1622) and populations as under: 

17. Murad IV. ............son of Ahmed L.........-+ 1032 1623 | . 4 

18. Ibrahim ...............son of Ahmed I........-++++ 1049 1640 await. \" je ste 

19. Muhammed IV....... son of Ibrahim «........++ 1058 1648 : Provinces. Square Miles. Population. | 

20. Suleyman IL. .........son of a pdevietad Alves seh i ee —— 

21, Ahmed II...........--e-SON Of [br&him ...+0...eseeee 2 691 | |. , { 

22 Mattaia D1. ,.0.00scen0es son of Muhammed IV....1106 1695 | sc aieaida ene ocd, yo a 00 

23, Ahmed, ITT.....c60.0005 son of Muhammed [V....1115 1703 | |Saloniki and Kosovo... 000 1,900,000 | 

24. Mahméd L.............son of Mustafa Il.......... thes th Menten Eesti mates tsany eed 2,440,000 | 

25. “Osman Tlie... sows son of Mustafa II. ......++ 1168 1754 | |SCUtATI «.....---eeeeeeeeerenes i 390, 

26. Mustafa III. ........... son of Ahmed ITII......+++ 1171. 1757 | |Candiaand other islands.........-... 3,800 230,000 

27. ‘Abd-ul-Hamid I. ...son of Ahmed III.......... 1187 1773 | |\tmmeai eccente ts totals, wel 76, 720,000 

28. Selim LLL...scssesssee 00 ob Mastetadid. nani Q0Ga 170 odcheatet erage ot Ln — 

29. Mustafa 1V son of ‘Abd-ul-Hamid I..1222 1807 | | Bulgaria, tributary principality... 24,300 2,008,000 

30. Mahmaid II.......... son of ‘Abd-ul-Hamid I..1223 1808 | |East Roumelia, autonomous pro- 

31. ‘Abd-ul-Mejid.........son of Mahmtd II........ 1255 1839||nVnia, Hormegovina, and Novi 14,000 975,000 

$2. ‘Abd-ul-‘Aziz ........ son of Mahmiad II......... 1277 1861 Buzar, occupied by Austria....s0. 28,570 1,504,000 

33. Murdd V....000 evcoceres son of ‘Abd-ul-Mejid .....1293 1876 p> $ fates 

34. ‘Abd-ul-Hamid II. .son of ‘Abd-ul-Mejid .....1293 1876 , |Total European Turkey since 1878 138,570 10,207,000 

Parr Il.—Groarapay AND Sraristics. See ckartiounen aaa peti ped 
Turkey, or the Ottoman empire (Osmanli Vilaieti), em- WA ess censane's vie ned ptengauscouees seinen gets 4,2 Ty 
A braces extensive sen Harte in southeastern Dulelene creccedes Pg esas, 000 116,000 
“ 3 : ssaly and Epirus, ce- 

Plate VI. Europe, western Asia, and northern Africa, || qed to Greece..cesssessesmuecssneenneees 2,000 100,000(?) 

grouped mainly round the eastern waters of the allah 

Mediterranean, and along both sides of the Red Sea, the | | Total European Turkey before 1878) 151,020 10,940,000 


west coast of the Persian Gulf, and the southern and west- 
ern shores of the Black Sea. These territories form an ag- 
gregate of provinces and states, some under the direct con- 
trol of the sultan, some enjoying a large share of political 
autonomy, some practically independent, either adminis- 
tered by foreign powers or ruled by hereditary vassals or 
tributary princes. The present (1887) extent of the Otto- 
man empire is about 1,692,150 square miles, and its popula- 
tion 42,346,000. 
EUROPEAN TURKEY. 


Since the Russo-Turkish War of 1878 (see above), the ex- 
tremely irregular frontiers of European Turkey 
are conterminous with Greece in the south, 
and in the north with Montenegro, Austria, 
Servia, and Roumania, being separated from the last country 
partly by the Danube, partly by a conventional line drawn 
from Silistria on that river’to Mangalia on the Black Sea. 
By the Berlin congress Roumania and Servia, hitherto vas- 
sal states, were made absolutely independent kingdoms, 
Roumania at the same time receiving the district of Do- 
brudja between the lower Danube and the Black Sea, and 
Servia those of Nish and Leskovatz about the upper Morava 
river. Montenegro was also recognized as an independent 
principality, with an increase of territory, which gave ita 
sea-frontier limited southwards by the river Boyana, and 
including the Al¥anian ports of Dulcigno and Antivari on 
the Adriatic. The Greco-Turkish frontier was also shifted 
north, Greece obtaining most of Thessaly and a strip of 
Epirus (south Albania), so that since 1881 the border line 
runs from near Mount Olympus on the Gulf of Saloniki 
(40° N. lat.) west to the Pindus range, thence southwest to 
the Gulf of Arta on the Ionian Sea. A still more serious 
step was taken towards disintegration by the withdrawal 
of Bulgaria and Eastern Roumelia from the immediate ju- 
risdiction of the Sublime Porte. The former was constituted 
a tributary principality, with representative institutions, 
and Eastern Roumelia was erected into an autonomous 
province, both under the guarantee of the European powers. 
But in 1885 the latter province declared for union with 
Bulgaria, and since then these two territories have practi- 
cally formed one state administered from Sophia, Europe 
assenting and Turkey consenting (imperial firman of 6th 
April, 1886), on the retrocession to Turkey of the Moslem 
districts of Kirjali and the Rhodope. In the year 1878 
Austria occupied and assumed the civil administration of 
the northwestern provinces of Bosnia and Herzegovina, 
besides taking military possession of the contiguous stra- 
tegical district of Novi-Bazar. The direct possessions of the 
sultan have thus been reduced in Europe to a 
et hw strip of territory stretching continuously across 
pop * the Balkan Peninsula from the Bosphorus to 
the Adriatic (29° 10’ to 19° 20’ E. long.), and lying in the 


Boun- 
daries. 


be 


For detailed accounts of the physical features, climate, 
fauna, and flora of these regions, the reader is 
referred to the articles ALBANIA, BosNIA, BUL- ee 
GARIA, CONSTANTINOPLE, Epirus, HErze- 2°08"PbY- 
GOVINA, MAcEpoNTIA, and THRAcE. Here it will suffice to 
remark in a general way that the territory still directly 
administered from Stambul comprises one of the most 
favored regions of the temperate zone. The extensive 
igneous and metamorphic system of the Great Balkans and 
Rhodope (Despoto-Dagh), culminating in the Rilo Dagh 
(9000 feet), interspersed in the Pindus range farther west 
by Permian formations of unknown age, and succeeded in 
the extreme east (both sides of the Bosphorus) by Lower 
Devonian sandstones and some more recent yolcanie rocks, 
is pierced by the four rich alluvial valleys of the Maritza, 
Kara-su or “ Blackwater,” Struma (Strymon), and Vardar. 
These rivers, flowing in nearly parallel southeasterly 
courses to the AZgean, collect most of the drainage of Rou- 
melia, as Thrace and Macedonia are commonly called by the - 
Turks. The whole region thus enjoys a somewhat south-— 
erly aspect, sheltered from the north by the lofty crests of 
the Rilo Dagh and northern Pindus, and in every way 
admirably suited for the cultivation of most cereals, as well 
as of cotton, tobacco, madder, the mulberry, the vine, and 
fruits. Here maize yields such a bountiful harvest that, 
although originally introduced from America, it has long 
been regarded as indigenous, and for the Italians is simply 
the Turkish corn (“ gran tureo”) in a pre-eminent sense. 
The inhabitants also, Greeks intermingled with Turks in 
the east, with Bulgarians in the west, are intelligent and 
industrious, noted for their skill in the manufacture of car- 
pets and other woven goods, of saddlery, arms, and jew- 
ellery. 


AsIATIC TURKEY. 


The mainstay of the Ottoman dynasty is the Asi 
tion of the empire, where the Mohammedan re- 
ligion is absolutely predominant, and where the 
naturally vigorous and robust Turki race forms 
in Asia Minor a compact mass of many millions, far 
numbering any other single ethnical element and prob 
equalling all taken collectively. Here, also, with 
unimportant exception of the islands of Samos and C; 
and the somewhat privileged district of Lebanon, 
Turkish possessions constitute vilayets dire 
by the Porte. They comprise the ge 
regions of the Anatolian plateau (Asia 
nian and Kurdish highlands, the Meso 
the hilly and partly mountainous territe 
Palestine, and the coastlands of west au 
The changes caused by the Russo-Turkish 
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the cession to Persia of the little district of Kotur on the 
eastern frontier and to Russia of the districts of Kars and 
Batoum on the northeast frontier, while to England were | 
coneeded the military occupation and administration of 
Cyprus. Asiatic Turkey is conterminous on the east with 
Russia and Persia; in the southwest it encloses on the west, | 
north, and northeast the independent part of Arabia. | 
Towards Egypt the frontier isa conventional line drawn 
from Akabah at the head of the Gulf of Akabah north- 
westwards to the little portof El Arish on the Mediter- | 
ranean. Elsewhere Asiatic Turkey enjoys the advantage 
of a sea frontage, being washed in the northwest and west | 
by the Euxine, #gean, and Mediterranean, in the southwest | 
by the Red Sea, and in the southeast by the Persian Gulf. 
The above enumerated five natural divisions of Asiatic | 
Turkey are divided for administrative purposes into about 
twenty vilayets, which, however, have been and still are 
subject toconsiderable fluctuations. The subjoined grouping, | 
een atid with areas and populations, is based mainly on 
population. Gata lately communicated confidentially to the 
British Government by Mr. Redhouse. His 
estimates of population have been strikingly confirmed by 
the official returns that have for the first time just been 
made for certain provinces in Asia Minor and the Armenian 
highlands. Thus the census of the Trebizond vilayet, 
completed in 1886, gave a total of 1,010,000 which differs | 
only by 7000 from Mr. Redhouse’s estimate for 1878 


(1,017,000). So also the just completed (1887) census for the | 
Erzeroum vilayet gives 583,000, or 998,000 including the 
territory ceded to Russia in 1878, which is 45,000 higher 
than Mr. Redhouse’s estimate. 
Natural A i ry 
atural rea in 
| Divisions. Provinces. Square Miles. Population. 
Broussa with Biga 
and Ismid... : 32,000 1,900,000 
Aidin (Smyrr 23,000 1,610,000 
Kastamuni..... 21,000 1,260,000 
Asia Minor Angora...... 27,000 860,000 
Konieh.. 39,000 1,280,000 | | 
WENGE. 2.5520050500 16,000 470,000 | 
Sivas witD Janik....... 26,000 1,770,000 | | 
" P Prebizond.....8iis.i4-. 12,000 = | 
rmenia and | 3,000 
Kurdistan | Erzeroum and Van... 40,000 {+ 000'000 
| Ei er with Aziz... fone Pit 
| GRE -. co teases ss ceseves 000 4,750, 
‘Mesopotamia | RaSia with Eiitasa..| “31000 10857000 
Aleppo 46,000 1,450,000 
Syria and Damascus 1,560,000 
Palestine Lebanon f{“"""* 35,000 450,000 
aaa 390,000 
ejaz 720,000 
Arabia noe ee 200,000 (?) { 330'000 
Archipelago. 1,700 525,000 
Samos...,....... 210 41,000 
CYPTUS oo essere serseeeneseeees 3,670 235,000 
Total Asiatic Turkey...| 691,580 | 24,389,000 


Detailed descriptions of Asiatic Turkey will be found 
under the separate articles ARABIA, ARMENIA, 
Asta Mrnor, Kurpistan, MESOPOTAMIA, 
PALESTINE, and Syria, Of these natural di- 
visions Asia Minor or Anatolia is by far the 
most important for extent, population, and natural re- 
sources. It constitutes an elevated and fertile plateau 
enclosed by irregular mountain ranges, which in the 
Taurus and Antitaurus on the south and east rise to from 
7000 to 10,000 feet, culminating in the volcanic Erjish- 
Dagh, or Argus, nearly 12,000 feet high. ‘The plateau, 
which has a mean altitude of some 3000 feet, is depressed 
in the centre, where the Tuz-gol (Tatta Palus) and several 
other lacustrine basins have at present no outflow, but 
which appear to have formerly drained through the Saka- 
ria (Sangarius) northwards to the Euxine. In the same 
direction, and in curiously parallel curves, flow the more 
easterly Kizil-Irmak (Halys) and Yeshil-Irmak (Iris), 
which carry off most of the surface waters of the plateau. 
The western rivers—Granicus, Xanthus (Scamander), Her- 
mus, Simois, Meander—although renowned in song and 
history, are comparatively insignificant coast-streams, 
a, from the escarpment of the plateau down to their 
fjord-like estuaries in the Agean. None of the rivers are 
navigable to any distance from their mouths, and in the 
absence of good means of communication the very rich re- 


sources of the 

have hitherto little developed. Owing to the different 
and varied [wed of the land towards the 

Zgean, and Mediterranean, the climate is ex- 

diversified, presenting all the transitions from 
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pistesn in minerals and agricultural produce 
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/ | ductive provinces of Syria and Palestine. 
physical features are at once simple and yet striking. The 
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intense summer heat along most of the seaboard to severe 
winters on the lofty tablelands of the interior, which are 
exposed to biting winds from the Russian steppes. Anato- 
lia has an endless variety of natural products, from the 
hardy boxwood of Lazistan (Trebizond vilayet) to the sub- 
tropical figs and grapes of the western coast-lands. On the 
plateau thrives the famous breed of Angora goats, whose 
soft, silky fleece (mohair) forms a staple export. 

Of far less economic importance are the Armenian up- 
lands, forming a rugged plateau of limited extent, above 
which rise many lofty peaks, culminating in the tower- 
crested Ararat (16,916 feet), the converging point of three 
empires. The long and terribly severe winters, intolerably 
hot short summers, and generally poor soil of Armenia 
present a marked contrast to the far more temperate climate, 
rich upland valleys, and densely wooded slopes of the more 
southern Kurdistan highlands. But these advantages are 
counterbalanced by the generally inaccessible nature of 
the country, the want of good highways, and especially the 
lawless character of its inhabitants, who have undergone 
little social change since the days of their wild Karduchi 
forefathers. In the heart of this savage region lies the 
magnificent basin of Lake Van, which, like Tuz-gol and 
the more easterly Urmiya, has no present outflow, but 
formerly, no doubt, discharged to the Tigris valley. 

In the Van district lie the sources of most of the head 
streams of the TrGRIs (q.v.) and EUPHRATES (q.v.), which 
have created the vast and fertile alluvial plains of Mesopo- 
tamia. This latter region, the seat of the ancient Accadian 
and Assyrian and the more recent Moslem cultures, forms 
a continuous plain from the escarpments of the Kurdistan 


_ highlands to the Persian Gulf, broken only in the north by 


the Sinjar Hills, and capable of yielding magnificent crops 
wherever water is available. Butunder Osmanli rule the 
splendid system of irrigation works, dating from the dawn 
of history, has fallen into decay: the lower Euphrates 


_now overflows its banks and converts much of the region 


above and below Kurnah, at the confluence of the two great 
arteries, into malarious marshlands. Hence the populous 


| cities and innumerable villages formerly dotted over the 


Babylonian plains have been succeeded by the scattered 
hamlets of the Montefik and other amphibious Arab tribes. 

This lowland region is separated by the more elevated 
Syrian desert or steppe from the much smaller and less pro- 
Here the main 


narrow, hilly region disposed north and south between the 


| Mediterranean and the desert, and stretching for over 400 


miles between Anatolia and the Sinai Peninsula, culmi- 
nates towards the centre in the parallel Libanus and Anti- 
libanus (10,000 to 11,000 feet), enclosing between them the 
fertile depression of the Bekd& (Ca@le-Syria). The stupen- 
dous ruins of Baalbek, standing at the highest point of 
this depression in 30° N. lat., mark the parting line be- 
tween the northern and southern watersheds of the region. 
Northwards flows the El-‘Asi (Orontes), southwards the 
Liténi (Leontes), both through the Beka’ in moderately 
sloping beds to the Mediterranean. For further particu- 
lars, see the articles LEBANON, JORDAN, PALESTINE. In 
the Lebanon the Christian Maronite communities enjoy a 
measure of self-government under the guarantee of France, 
while their pagan neighbors and hereditary foes, the Druses, 
are gradually withdrawing to the hilly Hauran district be- 
yond Jordan. 

Turkey’s Arabian possessions comprise, besides El-Hasa 
on the Persian Gulf, the low-lying, hot, and insalubrious 
Tehama and the southwestern highlands (vilayets of Hejaz 
and Yemen) stretching continuously along the east side of 
the Red Sea, and including the two holy cities of Mecca and 
Medina. These are held by military occupation, probably 
at a loss to the imperial exchequer, and certainly against 
the wishes of the inhabitants. But these drawbacks are 
supposed to be more than compensated by the political 
prestige derived from the possession of the Holy Land of 
Islam. 


AFRICAN TERRITORIES. 


Since the abandonment of eastern or Egyptian Soudan 
in 1884, consequent on the revolt of the Mahdi, 
and the occupation of Tunis by the Frenchin Area and 
1881, Turkey in Africa has been reduced to the population. 
two territories of Egypt and Tripolitana with 
Barca and Fezzan, jointly occupying the northeast corner of 
the continent. Of these Tripolitana alone is directly ad- 
ministered, constituting the pashalik or vilayet of Tripoli. 
Egypt, whose southern frontier was temporarily fixed in 
January, 1887, at the station of Akashe above Wady Halfa, 
near the second cataract in Lower Nubia (22° N. lat.), has 
formed a practically independent principality under the 
dynasty of Mehemet Ali since 1841, subject only to an 
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annual tribute of £695,000 [$3,377,700] to the Porte. The 


areas and populations of Turkey in Africa were estimated 
as follows in 1887: 


1 


‘Population. | 


Area in 
Sq. Miles. 


Tripoli, with Barca and Fezzan, a vilayet} 485,000 1,000,000 
Egypt, tributary principality ..............+. 374,000 | 6,800,000 
Total Turkey in Africa 862,000 7,800,000 
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The trade returns for the last few years show that the 
country is slowly recovering from the disastrous 
consequences of the Russo-Turkish War. For Commerce. 
| the four years 1882-86 the exports from and 

imports to Turkey were valued as under: 
! 


| 1882-83 
1883-84 


al 
Imports. 


Imports. || 


Exports.? Exports.® 


£10,900,000 | £17,000,000 | 1884-85 


9,550,000 | 17,350,000 || 1885-86 
i} 


| 


: 


£11,326,000 £18,263,000 
10,690,000 | 17,702,000 
! 


| 


THE EMPIRE. 


Turkey is essentially a theocratic absolute monarchy, 
being subject in principle to the direct personal | 


Adminis- | c 
tration. temporal autocrat and the recognized caliph, 


that is, “successor” of the Prophet, and con- 


sequently the spiritual head of the Moslem world (see | 


MoOHAMMEDANISM). But, although the attempt made in| 
1876 to introduce representative institutions proved abor- | 
tive, this theoretical absolutism is nevertheless tempered | 
not only by traditional usage, local privilege, the juridical | 
and spiritual precepts of the Koran and its ‘ulema inter- | 
preters, and the privy council, but also by the growing force | 
of public opinion and the direct or indirect pressure of 
the European powers. The ‘ulem4! form a powerful cor- | 
poration, whose head, the sheikhu ’l-Islaém, ranks as a state | 
functionary scarcely second to the grand vizier, or prime’ 
minister. Owing to their intensely conservative and 
fanatical spirit, the ‘ulema have always been determined | 
opponents of progress, and are at present one of the greatest | 
obstacles to reform in a political system where the spiritual 
and temporal functions are inextricably interwoven. Be- 
sides these expounders of Koranic doctrine, the sovereign 
is to some extent bound also by the Multeka, a legal code 
based on the traditional sayings of Mohammed and the re- 
corded decisions of his successors, having the force of pre- 
cedents. 

The grand vizier (sadr-azam), who is nominated by the 
sultan, presides ex-officio over the privy council (mejliss-i- 
khass), which, besides the sheikhu ’I-Islim, comprises the 
ministers of home and foreign affairs, war, finance, marine, 
trade, public works, justice, public instruction, and wor- 
ship, with the president of the council of state and the grand 
master of artillery. For administrative purposes the im- 
mediate possessions of the sultan are divided into vilayets 
(provinces), which are again subdivided into sanjaks or 
mutessariks (arrondissements), these into kazas (cantons), 
and the kazas into nahiés (parishes or communes). A vali 
or governor-general, nominated by the sultan, stands at 
the head of the vilayet, and on him are directly dependent 
the pashas, effendis, beys, and other administrators of the 
minor divisions. All these officials unite in their own 
persons the judicial and executive functions, and all alike 
are as a rule thoroughly corrupt, venal in the dispensation 
of justice, oppressors of the subject, embezzlers of the public 
revenues, altogether absorbed jn amassing wealth during 
their mostly brief and precarious tenure of office.2_ Foreign- 
ers settled in the country are especially protected from ex- 
actions by the so-called “capitulations” in virtue of which 
they are exempt from the jurisdiction of the local courts 
and amenable for trial to tribunals presided over by their 


control of the sultan, who is himself at ouce a | 


The share of the chief foreign states in these exchanges 
is shown in the subjoined tablet for the years 1884-85 and 
1885-86 : 


NS — ooo 
| Imports from | Exports to 
1884-85. | 1885-86, | 1884-85. | 1885-86. | 
Great Britain.........) £8,304,000 £7,755,000 | £3,923,000 | £4,031,000 
France. .| 2,225,000 2,050, 4,083,000 | 3,296,000 
Austria 8.800,000 8,468,000 | 1,118,000 | 1,001,000 
Russia 1,204,000 | 1,556,000 366,000 841,000 
Italy 563,000 | 536,000 339,000 327,000 
Greece 395,000; 318,000 500,000 437,000 
United State: 275,000 | 166,000 63,000 107,600 
Perales... is. 553,000 | 482,000 7,990 7,450 
‘Roumania... 228,000 | 565,000" 88,000 96,000 
(ESOS IDD res gessavsiseons 254,000 =: 261,000 2,525 9,486 
| 


The chief staples of the export trade are raisins (£1,370,- 
000 [$6,658,200] in 1884-85), wheat (£900,000 [$4,374,000]), 
cotton (£700,000 [$3,402,000]), opium (£500,000 [$2,430,000] ), 
olive oil (£450,000 [$2,187,000]), valonia (£450,000 [$2,187,- 
000]),barley (£332,000 [$1,713,520]), figs (£200,000 [$972,000], 
sesame (£196,000 [$952,560]), maize (£194,000 [$942,840]), 
pulse (£185,000 [$899,100]), nuts (£184,000 [$894,240]), mo- 
hair (£145,000 [$704,700]), wool (£140,000 [$680,400]), dates 
(£115,000 [$558,900]); and of the import trade cotton and 
cotton stuffs (£4,350,000 [$17,141,000] in 1883-84), cereals 
and flour (£1,350,000 [$6,561,000]), sugar (£1,150,000 [$5,- 
589,000]), draperies, hosiery, ete. (£735,000 [$3,572,100]), 
woollen stuffs (£650,000 [$3,159,000]), coffee (£535,000 [$2,- 
600,100]), metals (£516,000 [$2,517,760] ), ironmongery (£475,- 
000 [$2,308,500]), dyes (£450,000 [$2,187,000]), silk and silk 
stuffs (£400,000 [$1,944,000]), petroleum (£375,000 [$1,822,- 
500]}), hides and skins (£255,000 [$1,239,300]), live stock 
(£236,000 [$1,146,960]), chemicals (£167,000 [$811,620]), coal 
(£135,000 [$656,100]). ; 

In the next table are given the principal seaports of the 
empire with their imports, exports, and shipping for 1886: 


Vessels 


Exports. | Imports. 


£11,710,000|£9,417,000 
4,331,000) 2,706,000 
1'362,000| 11660,000 
1,022;000| 1/670,000 


787.000 
1,904,000 


Alexandria. 


Iskanderoon and Tripoli 
Samsun, with Ordu and|- 

Unieh 
Trebizond and Kirasun... 


respective consuls. Cases between foreigners of different 
nationalities are heard in the court of the defendant, and 
between foreigners and Turkish subjects in the local courts 
at which a consular dragoman attends to see that the trial 
is conducted according to law. 


1 See SUNNITES, vol. xxii. p. 694. 

? Major-General F. T. Haig, who travelled through the heart of 
Yemen in the winter of 1886-87, thus speaks of the administration 
in that almost exclusively Moslem province ; “The fiscal system 
ofthe Turks, if it were really carried into effect, would be by no | 
means bad ; but like every other bi apo owas of the government 
itis ruined by the utter corruption that prevails in every branch | 
of the administration from top to bottom. No more eloquent | 
expounders of the evils and hopelessness of their whole system 
are to be found than the Turks themselves, as I found from con- 
versation with two or three of their own officials” (Proc, R. Geog. 
Soc., August, 1887, p. 487). Mr. G. P. Devey also, consul at Erze- 
roum, reports that in a part of that province the sheep-tax for 
1885 was collected three times over: “On the first occasion the 
real number had been underestimated, and the collector there- 
fore came again, and, finding that such was the case, made the 
villagers pay the whole sum of 14,000 piastres jee 9000 
fe saad had been levied on the Peotioas occasion), instead of the 

ifference, on the ground that they had cheated the Government 
in not declaring their whole stock. A third time a collector 
visited the caza, and, when the villagers could produce no receipt 
that the tax had been paid (for none had been given), a third 
time the fullsum was taken” (Cons. Rep., July, 1887, p. 3). 


- 


| 
+ | 


. 
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Beyrut, with Akka and 

Haifa... 
Kavala... 
Crete (six 
Dédéagate 


teen 


Exclusive of coasting craft, the mercantile fleet of T1 i 
in 1885 consisted of 14 steamers of 11,000 tons and 400 sail- 
ing vessels of 65,000 tons. “uted 

All branches of the foreign trade, together with m 
the local traffic and the banking business, are 
almost exclusively in the hands of Greeks, Ar- 4 
menians, Jews, and foreigners. TheTurksand 


other Mohammedans are engaged nearly altog 


ace 

8 Exclusive of tobacco, which for fiscal reasons | 
in the general trade returns, but the rt of 

os a Seo bot _— in value for 

’ 5 o r . . 

Report for July, 1887, 


4 Consul-General Fawcett's 
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cultural and pastoral pursuits. But the land, especially in 
Anatolia, is gradually passing from its Moslem owners into 
the possession of Christian mortgagees. 


two districts. In the Erzeroum vilayet in 1886! the live- 
stock stood as under,—sheep 1,485,000, goats 645,000, oxen 
470,000, buffaloes 48,000, horses 61,000, asses 42,000, mules 
5000; beehives numbered 80,000. 
produce for the same year was—wheat 16,690,000 bushels, 
barley 13,297,000 bushels, beans 46,250 ewts , melons 17,000 
ewts., mulberries 10,000 ewts., other fruits 40,000 ewts. In 
the same year of the 12,000 square miles constituting the 
Trebizond vilayet 2100 were under cultivation, 1860 uncul- 
tivated, 2520 woodland, and 5520 highland pasturage, the 
annual yield being about 2,300,000 ewts. of cereals, 1,000,000 
ewts. of nuts, fruits, vegetables, etc., and 500,000 ewts. of 
fodder; whilst of live-stock there were 300,000 sheep and 
goats, 150,000 horses, 25,000 mules and asses, 60,000 oxen.? 

Previous to 1880 Turkey was commonly regarded as prac- 
tically bankrupt. But since then a consider- 
able improvement has been effected, Trust- 
worthy data are still wanting; but a careful 
estimate gave the gross revenue and expenditure of 1884 at 
£716,313,000 [$71,369,375] and £T16,223,000 [870,975,625] re- 
spectively, the expenditure including over £T4,000,000 [$17,- 
500,000] available for state creditors. The public debt stood 
at £106,437,000 [$517,283,820] in 1882. The sultan is re- 
ported to draw a sum of from £1,000,000 [$4,860,000] to £2,- 
000,000 [$9,720,000] annually from the public revenues for 
the support of the seraglio or imperial household of over 
five thousand persons. 

Until 1886 the military service, compulsory on all Mos- 
lems over 18 years of age, was kept up by 45,- 
000 annual recruits drawn by ballot; but in No- 
vember of that year universal conscription of 
the whole able-bodied male population was decreed. By this 
measure the army, hitherto reckoned at about 160,000 men, 
with a war strength of from 450,000 to 500,000, will be proba- 
bly raised to a permanent footing of 1,000,000 effectives under 
the flag and in the reserves. These will continue to be 
grouped in the three categories of the nizam or regulars in 
active service, the redif or first reserve, and the mustahfiz 
orsecond reserve. There is to be a considerable increase of 
cavalry, all conscripts being allowed to join that branch of 
the service who have the means of providing themselves 
with mounts and equipment. For military purposes the 
empire is divided into seven divisions, with headquarters 
at Constantinople, Adrianople, Monastir, Erzingian, Bagh- 
dad, Damascus, and Sanaa, all except Sanaa (for Yemen) 
hitherto furnishing an army corps for the nizam and two 
for the redif. 

The navy at the beginning of 1887 comprised 15 large 
and several smaller ironclads (monitors, gun- 
boats, ete.), a number of mostly old-fashioned 
steamers, and 14 torpedo boats, and was manned 
by 30,000 sailors and 10,000 marines (nominal strength), 
raised by conscription or voluntary enlistment and serving 
for 12 years in the active and reserve classes. 

Public instruction is much more widely diffused through- 
out the empire than is commonly supposed. 
This is due partly to the Christian communi- 
ties, notably the Maronites and others in Syria, 
the Anatolian and Roumelian Greeks, and the Armenians 
of the eastern provinces and of Constantinople. Educa- 
tion is practically limited amongst the Mohammedans to 
reading and writing and the study of the Koran. But 
amongst the Christians, especially the Armenians, the 
Greeks of Smyrna, and the Syrians of Beyrut, it embraces 
a considerable range of subjects, such as classical Hellenic, 
Armenian, and Syriac, as well as modern French, Italian, 
and English, modern history, geography, and medicine. 
Large sums are freely contributed for the establishment 
and support of good schools, and the cause of national edu- 
eation is seldom forgotten in the legacies of patriotic Ana- 
tolian Greeks, Even the Turks are bestirring themselves 
in this respect, and great progress has been made during 
the last twenty years in the Erzeroum vilayet.’ In 1886 
that province contained 1216 schools and 163 madrasas (col- 
leges), with a total attendance of 25,680, including 1504 
girls. Elsewhere few official statistics are available. 

Besides administrative sore Py —o one - the 

most pressing needs is improved means of com- 
ean munication. In Trebizond the route from the 
coast at Unieh through Niksar to Sivas has re- 
cently been completed to the limits of the vilayet. But the 
works on the more important road from Kirasun to Kara- 


1 Cons. Rep. for July, 1887. 
2 Cons, Rep.. May, ‘ 
8 Cons. Rep., July, 1887, p. 4. 


Finance. 


Army. 


Navy. 


Education. 


Scarcely any accu- | 
rate agricultural returns are available, except for one or | 


| those connecting the capital with Adrianople (210 miles), 


The chief agricultural | 
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hissar for the silver and lead mines at Lijessy are still sus- 
pended, owing to disputes between the contiguous provincial 
administrations. Many of the great historic highways are 
also much out of repair. At the end of 1885 only 1250 
miles of railway were completed in the empire, of which 
903 were in Europe and 347 in Asia. The chief lines are 
Adrianople with Saremby (152), Saloniki with Uskub (150), 
Zenica with Brod (118), Uskub with Mitrovitza (75), and 
Kulleli with Dégéagatch (70) in Europe, and, in Asia, Seu- 
tari with Ismid (40), Smyrna with Ala-Shehr (130), and 
Smyrna with Denizli (170). By imperial decree (August, 
1887) a contract was granted to an English syndicate for the 
extension of the Ismid line and the construction of a sys- 
tem of Asiatic railways to extend to Baghdad within the 
space of ten years. 

The telegraph system is much more developed, comprising 


| (1885) 14,620 miles, with 26,100 miles of wire and 470 sta- 


tions. The yearly average of letters and packages of all 
sorts sent through the 710 post-offices scarcely exceeds 
2,600,000. Most of the foreign postal service is conducted 
through the British, Austrian, German, French, and Rus- 
sian privileged post-oflices. 
For the ethnography of the Turks, see TurKs. 
(A. H. K.) 


Parr ITJ.—Lirerature. 


In all literary matters the Ottoman Turks have shown 
themselves a singularly uninventive people, the two great 
schools, the old and the new, into which we may divide 
their literature, being closely modelled, the one after the 
classics of Persia, the other after those of modern Europe, 
and more especially of France. The old or Persian school 
flourished from the foundation of the empire down to about 
1830, and still continues to drag on a feeble existence, though 
it is now out of fashion and cultivated by none of the lead- 
ing men of letters. These belong to the new or European 
school, which sprang up some fifty or sixty years ago, and 
which, in spite of the bitter opposition of the partisans of 
the old Oriental system, has succeeded, partly through its 
own inherent superiority and partly through the talents 
and courage of its supporters, in expelling its rival from the 
position of undisputed authority which it had occupied for 
upwards of five hundred years. For the present purpose it 
will be convenient to divide the old school into 
three periods,which may be termed respectively Old school. 
the pre-classical, the classical, and the post- 
classical. Of these the first extends from the early days of 
the empire to the accession of Suleyman I., 1301-1520 (700- 
926); the second from that event to the accession of Mah- 
miid I., 1520-1730 (926-1143); and the third from that date 
to the accession of ‘Abd-ul-‘Aziz, 1730-1861 (1143-1277). 

The works of the old school in all its periods are entirely 
Persian in tone, sentiment, and form. We 


find in them the same beauties and the same General 
defects that we observe in the productions of So 
the Iranian authors. The formal elegance diteratures 


and conventional grace, alike of thought and 

of expression, so charaeteristic of Persian classical litera- 
ture, pervade the works of the best Ottoman writers, and 
they are likewise imbued, though in a less degree, with 
that spirit of mysticism which runs through so much of 
the poetry of Iran. But the Ottomans did not stop here : 
in their romantic poems they chose as subjects the favorite 
themes of their Persian masters, such as Leyli and Mejnin, 
Khusrey and Shirin, Yasuf and Zuleykh4, and so on; they 
constantly allude to Persian heroes whose stories occur in 
the Shah-Néma and other storehouses of Iranian legendary 
lore; and they wrote their poems in Persian metres and in 
Persian forms. The mesnevi, the kasida, and the ghazel, 
all of them, so far at least as the Ottomans are concerned, 
Persian,—were the favorite verse-forms of the old poets. 
A mesnevi is a poem written in rhyming couplets, and is 
usually narrative in subject. The kasida and the ghazel 
are both monorhythmic; the first as a rule celebrates the 
praises of some great man, while the second discourses of 
the joys and woes of love. Why Persian rather than 
Arabian or any other literature became the model of Otto- 
man writers is explained by the early history of the race 
(see TURKS). Some two centuries before the arrival of the 
Turks in Asia Minor the Seljiiks, then a mere horde of 
savages, had overrun Persia, where they settled and adopted 
the civilization of the people they had subdued. Thus 
Persian became the language of their court and Govern- 
ment, and when by and by they pushed their conquests 
into Asia Minor, and founded there the Seljak empire of 
Rim, they carried with them their Persian culture, and 
diffused it among the peoples newly brought under their 
sway. It was the descendants of those Persianized Selj aks 
whom the early Ottomans found ruling in Asia Minor on 
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their arrival there. What had happened to the Seljiks 
two centuries before happened to the Ottomans now: the 
less civilized race adopted the culture of the more civilized ; 
and, as the Seljak empire fell to pieces and the Ottoman 
came gradually to occupy its place, the sons of men who 
had called themselves Seljaks began thenceforth to look 
upon themselves as Ottomans. ) 
of the people whom we are accustomed to think of as Otto- 
mans are so only by adoption, being really the descendants 
of Seljaks or SeljGkian subjects, who had derived from | 
Persia whatever they possessed of civilization or of liter- 
ary taste. An extraordinary love of precedent, the result 
apparently of conscious want of original power, was suf- 
ficient to keep their writers loyal to their early guide for 
centuries, till at length the allegiance, though not the 
fashion of it, has been changed in our own days, and Paris 
has replaced Shirdz as the shrine towards which the Otto- | 
man scholar turns. While conspicuously lacking in crea- 
tive genius, the Ottomans have always shown themselves 
possessed of receptive and assimilative powers to a re- 
markable degree, the result being that the number of their | 
writers both in prose and verse is enormous. Of course 
only a few of the most prominent, either through the in- | 
trinsic merit of their work or through the influence they 
have had in guiding or shaping that of their contempo- | 
raries, can be mentioned in a brief review like the present. 
It ought to be premiséd that the poetry of the old school 
is greatly superior to the prose. 

Ottoman literature may be said to open with a few mys- 
tie lines, the work of Sultdén Veled, son of 


Tiel Maulana JelAl-ud-Din, the author of the great 
period. Persian poem the Mathnawi. Sultan Veled 


flourished during the reign of ‘Osman L., though 
he did not reside in the territory under the rule of, that 
prince. Another mystic poct of this early time was ‘Ashik 
Pasha, who left a long poem in rhyming couplets, which is 
called, inappropriately enough, his Divén. The nocturnal 
expedition across the Hellespont by which Suleyman, the 
son of Orkhan, won Galipoli and therewith a foothold in 
Europe for his race, was shared in and celebrated in verse 
by a Turkish noble or chieftain named Gh4zi Fazil. 
Sheykhi of Kermiydn, a contemporary of Muhammed I, 
and Murad IIL., wrote a lengthy and still esteemed mesnevi 
on the ancient Persian romance of Khusrey and Shirin; 
and about the same time Yaziji-oghlu gave to the world a 
long versified history of the Prophet, the Muhammediya. 
The writers mentioned above are the most important pre- 
vious to the capture of Constantinople: but there is little 
literature of real merit prior to that event. The most 
notable prose work of this period is an old collection of 
stories, the History of the Forty Vezirs, said to have been 
compiled by a certain Sheykh-zdda and dedicated to Murad 
If. A few years after Constantinople passed into the hands 
of the Ottomans, some ghazels, the work of the contempo- 
rary Tatar prince, Mir ‘Ali.Shir, who under the nom de 
plume of Nevayi wrote much that shows true talent and 
poetic feeling, found their way to the Ottoman capital, 
where they were seen and copied by Ahmed Pasha, one of 
the viziers of Muhammed II. The poems of this statesman, 
though possessing little merit of their own, being for the 
‘most part mere translations from Nevayi, form one of the | 
landmarks in the history of Ottoman literature. They set | 
the fashion of ghazel-writing; and their appearance was 
the signal for a more regular cultivation of poetry and a_ 
greater attention to literary style and to refinement of lan- | 
guage. In Sindn Pasha, another minister of Muhammed | 
the Conqueror, Ottoman prose found its first exponent of 
ability ; he left a religious treatise entitled Tuzarru‘ét (Sup- 
plications), which, notwithstanding a too lavish employ- 
ment of the resources of Persian rhetoric, is as remarkable 
for its clear and lucid style as for the beauty of many of 
the thoughts it contains. The most noteworthy writers of 
the Conqueror’s reign are, after Ahmed and Sinn, the two 
lyric poets Nejdti and Zati, whose verses show a consid- 
erable improvement upon those of Ahmed Pasha, the ro- 
mantic poets Jeméli and Hamdi, and the poetesses Zeyneb 
and Mihri. Like most of his house, Muhammed II. was 
fond of poetry and patronized men of letters. He himself 
tried versification, and some of his lines which have come 
down to us appear quite equal to the average work of his 


contemporaries, Twenty-one out of the thirty-four sover- 


eigns who have occupied the throne of ‘Osmin have left 
verses, and among these Selim I. stands out, not merely as 
the greatest ruler, warrior, and statesman, but also as the 
most gifted and most original poet. His work is unhappily 
for the greater part in the Persian language; the excel- 
lence of what he has done in Turkish makes us regret that 
he did so little. The most prominent man of letters under 
Selim I. was the legist Kemal Pasha-zdda, frequently called 
Ibn-Kemal, who distinguished himself in both prose and 
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Hence the vast majority | 
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| verse. He left a romantic poem on the loves of Yisuf 
j}and Zuleykha, and a work entitled Nigéristén, which is 
| modelled both in style and matter on the Gulistén of Sa‘di. 
| His contemporary, Mesihi, whose beautiful verses on spring 
| are perhaps better known in Europe than any other Turk- 
ish poem, deserves a passing mention. 

With the accession of Selim’s son, Suleyman LI., the clas- 
sical period begins. Hitherto all Ottoman Ainasicol 
writing, even the most highly finished, had period, 
been somewhat rude and uncouth; but now a 
marked improvement becomes visible alike in the manner 
and the matter, and authors of greater ability begin to 
make their appearance. Fuzfli, one of the four great 
poets of the old school, seems to have been a native of 
Baghdad or its neighborhood, and probably became an 
Ottoman subject when Suleyman took possession of the old 
capital of the caliphs. His language, which is very pecu- 
liar, seems to be a sort of mixture of the Ottoman and 

zerbijan dialects of Turkish, and was most probably that 
of the Persian Turks of those days. Fuztli showed far 
more originality than any of his predecessors; for, although 
his work is naturally Persian in form and in general char- 
acter, it is far from being a mere echo from Shiraz or Ispa- 
hain. He struck out a new line for himself, and was in- 
debted for his inspiration to no previous writer, whether 
Turk or Persian. An intense and passionate ardor breathes 
in his verses, and forms one of the most remarkable as well 
as one of the most attractive characteristics of his style; 
for, while few even among Turkish poets are more artificial 
than he, few seem to write with greater earnestness and 
sincerity. His influence upon his successors has scarcely 
been as far-reaching as might have been expected,—a cir- 
cumsiance which is perhaps in some measure owing to the 
unfamiliar dialect in which ho wrote. Besides his Divan, 
he left a beautiful mesnevi on the story of Leyli and Mej- 
nin, as well as some prose works little inferior to his 
poetry. Baki of Constantinople, though far from rivalling 
his contemporary Fuzili, wrote much good poetry, in- 
cluding one piece of great excellence, an elegy on Suley- 
man I. The Ottomans have as a rule been particularly 
successful with elegies; this one by Baki has never been 
surpassed. Rdthi, Limi‘i, Nev‘i, the janissary Yahya Beg, 
the mufti Ebfi-Su‘fid, and Selim IT. all won deserved dis- 
tinction as poets. During the reign of Ahmed I. arose the 
second of the great poets of the old Ottoman school, Nef‘i 
of Erzertiim, who owes his pre-eminence to the brilliance of 
his kasidas. But Nef‘i could revile as well as praise, and 
such was the bitterness of some of his satires that certain 
influential personages who came under his lash induced 
Murad IY. to permit his execution. Nef‘i, who, like Fuzili, 
formed a style of his own, had many to imitate him, of 
whom Sabri Shakir, a contemporary, was the most suc- 
cessful. Nd’ili, Jevri, and Fehim need not detain us; but 
Nabi, who flourished under Ibr4éhim and Muhammed IV., 
calls for a little more attention. This prolific author copied, 
and so imported into Ottoman literature, a didactic style 


|of ghazel-writing which was then being introduced in 


Persia by the poet Sé’ib ; but so closely did the pupil follow 
in the footsteps of his master that it is not always easy to 
know that his lines are intended to be Turkish. A number 
of poets, of whom Seyyid Vehbi, Réghib Pasha, Rahmi of 
the Crimea, Kelim, and SAmi are the most notable, took 
Nabi for their model. Of these, SAmi is remarkable for 
the art with which he constructed his ghazels. Among the 
writers of this time who did not copy Nabi are Sabit, 
Rasikh, and Talib, each of whom endeavored, with no great 
success, to open up a new path for himself. We now reach 
the reign of Ahmed III., during which flourished Nedim, 
the greatest of all the poets of the old school. Little ap- 
pears to be known about his life further than that he re- 
sided at Constantinople and was alive in the year 1727 
(A.H. 1140). Nedim stands quite alone: he copied no one, 
and no one has attempted to copy him. There is in his 
poetry a joyousness and sprightliness which at once dis- 
tinguish it from the work of any other Turkish auth 
His ghazels, which are written with great elegance 
finish, contain many graceful and original ideas, 7 
words he makes use of are always chosen with a view to 

harmony and cadence. His kasidas are almost equal to his 
ghazels; for, while they rival those of Nef“ in brilianey, 
they surpass them in beauty of diction, and are not so a 
ficial and dependent on fantastic and far-fetched conc 
The classical period comes to an end with Ni 
brightest time is that which falls between the r 
_and the death of Nedim, or, more roughly, that 
| from the accession of Ahmed I., 1603 (1012), 


a 
wi 5. 


sition of Ahmed III., 1730 (1143). 
We will now glance at the prose 

Under the name of Huméyiéin Néma (Imperi 

Chelebi made a highly esteemed translati 
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known Persian classic Anvir-i Sukeyli, dedicating it to Su- 
leymin I. Sa‘d-ud-Din, the preceptor of Murad 


Classical ; : ; 
Geces Ill., wrote a valuable history of the empire 
writers. from the earliest times to the death of Selim I. 


This work, the 74j-ut- Tevaérikh (Crown of Chroni- 
cles), is reckoned, on acount of its ornate yet clear style, one 
of the masterpieces of the old school, and forms the first of 
an unbroken series of annals which are written, especially 
the later among them, with great minuteness and detail. Of 
Sa‘d-ud-Din’s successors in the office of imperial histori- 
ographerthe most remarkable for literary power is Na‘ima. 
His work, which extends from 1591 (1000) to 1659 (1070), 
contrasts strongly with that of the earlier historian, being 
written with great directness and lucidity, combined with 
much vigor and picturesqueness. Evyliya, who died dur- 
ing the reign of Muhammed IYV., is noted for the record 
which he has left of his travels in different countries. 
About this time Tash-képri-zada began and ‘Ataé-ulldh con- 
tinued a celebrated biography of the legists and sheykhs who 
had flourished under the Ottoman monarchs. Haji Khalifa 


(see vol. xi. p. 337), frequently termed Katib Chelebi, was one | 


of the most famous men of letters whom Turkey has pro- 
duced. He died in 1658 (1068), having written a great number 
of learned works on history, biography, chronology, geog- 
raphy, and other subjects. The Persianizing tendency of this 
school reached its highest point in the productions of Veysi, 
who left a Life of the Prophet, and of Nergisi, a miscel- 
laneous writer of prose and verse. Such is the intentional 
obscurity in many of the compositions of these two authors 
that every sentence becomes a puzzle, over which even a 
scholarly Ottoman must pause before he can be sure he has 
found its true meaning. The first printing press in Turkey 
was established by an Hungarian who had assumed the 
name of Ibr4him, and in 1728 (1141) appeared the first book 
printed in that country ; it was Vankuli’s Turkish transla- 
tion of Jevheri’s Arabic dictionary. 

Coming now to the post-classical period, we find among 
poets worthy of mention Beligh, Nevres, Hish- 


Siacieal met, and Sunbuli-zéda Vehbi, each of whom 
period. wrote in a style peculiar to himself. Three 


poets of note—Pertev, Neshet, and Sheykh 
Ghdélib—fiourished under Selim III. The last-named is the 
fourth great poet of the old school. Husn u‘Ashk (Beauty 
and Love), as his great poem is called, is an allegorical ro- 
mance full of tenderness and imaginative power. Ghalib’s 
style is as original as that of Fuzili, Nef‘i, or Nedim. The 
most distinguished of the prose writers of this ,period are 
perhaps Rashid, the imperial historiographer, ‘Asim, who 
translated into Turkish two great lexicons, the Arabic 
Kémts and the Persian Burhén-i Kati‘, and Kani, the only 
humorous writer of merit belonging to the old school. 
When we reach the reign of Mahmfd IT., the great trans- 
anon ition period of Ottoman history, during which 
period. the civilization of the West began to struggle 
in earnest with that of the East, we find the 
change which was coming over all things Turkish affecting 
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literature along with the rest, and preparing the way for 
the appearance of the new school. The chief poets of the 
transition are Fazil Bey, Wasif, notable for his not altogether 
unhappy attempt to write verses in the spoken language of 
the capital, ‘Izzet Molla, Pertev Pasha, ‘Akif Pasha, and the 
poetesses Fitnet and Leyla. In the works of all of these, 
although we occasionally diseern a hint of the newstyle, 
the old Persian manner is still supreme. 

More intimate relations with western Europe anda pretty 
general study of the French language and lit- 
erature, together with the steady progress of 
the reforming tendency fairly started under 
Mahmid II., have resulted in the birth of the new or modern 
school, whose objects are truth and simplicity. In the 
political writings of Reshid and ‘Akif Pashas we have the 
first clear note of change; but the man to whom more than 
toany other the new departure owes its success is Shindsi 
Efendi, who employed it for poetry as well as for prose. 
The European style, on its introduction, encountered the * 
most violent opposition, but now it alone is used by living 
authors of repute. If any of these does write a pamphlet 
in the old manner, it is merely as a tour de force, or to prove 
to some faithful but clamorous partisan of the Persian style 
that it is not, as he supposes, lack of ability which causes the 
modern author to adopt the simpler and more natural 
fashion of the West. The whole tone, sentiment, and form 
of Ottoman literature have been revolutionized by the new 
school; varieties of poetry hitherto unknown have been 
adopted from Europe; an altogther new branch of litera- 
ture, the drama, has arisen; while the sciences are now 
treated and seriously studied after the system of the West. 
Among writers of this school who have won distinction are 
Ziyad Pasha, Jevdet Pasha, the statesman and historian, 
Ekrem Bey, the author of a beautiful series of miscellane- 
ous poems, Zemzema, Hamid Bey, who holds the first place 
among Ottoman dramatists, and Kemal Bey, the leader of 
the modern school and one of the most illustrious men 
of letters whom his country has produced. He has writ- 
ten with conspicuous success in almost every branch 
of literature,—history, romance, ethics, poetry, and the 
drama. 

For the Turkish language, see p. 703 below. 


Modern 
school. 


There is no work in existence which gives a satisfactory ac- 
count of Ottoman literature. Von Hammer-Purgstall’s Geschichte 
der Osmanischen Dichtkunst (Pesth, 1836) is not always trustworthy 
and leaves much to be desired in many ways. Other works on 
the poetry are La Muse Oltomane, by Servan de Sugny (Paris, 
1853); On the History, System, and Varieties of Turkish Poetry, by 
Redhouse (London, 1878) ; Otloman Poems, by Gibb (London, 1882). 
Of translations we have Baki’s Divan, by Hammer (Vienna, 1825) ; 
the Travels of Evliyad, by Hammer (London, 1834); Rose wnd Nachti- 
gall (a poem of Fazli, a mediocre writer of the time of Suleyman 
I.), Turkish and German, by Hammer (Pesth); Les Conseils de 
Nabi Efendi, by Pavet de Courteille (Paris, 1857); The History of 
the Forty Vezirs, by Gibb (London, 1886). An interesting and 
valuable sketch of Ottoman poetry is given by Kemal Bey in a 
series of aricles in the Turkish literary journal Mejmii‘ a-i Ebu-z- 
Ziyd. (E. J. W. G.) 


TURKEY, an abbreviation for TurKEY-Cock or 
Turkey HEN as the case may be, a well-known large 
domestic gallinaceous bird. How it came by this 
name has long been a matter of discussion, for it is 
certain that this valuable animal was introduced to 
Europe from the New World, and in its introduction 
had nothing to do with Turkey or with Turks, 
even in the old and extended sense in which that term 
was applied to all Mahometans. But it is almost as un- 

nestionable that the name was originally applied to 
bird which we know as the Guinra-Fow. (q.v.), 
and there is no doubt that some authors in the 16th 
and 17th centuries curiously confounded these two 
i As both birds became more common and 
better known, the distinction was gradually perceived, 
and the name “ Turkey”’ clave to that from the New 
World—possibly because of its repeated call-note—to 
be wyllabled turk, turk, turk, whereby it may be almost 
said to have named itself (¢/ Notes and Queries, ser. 
6, iii. pp. 23, 369). But even Linnaeus could not 
er imself of the confusion, and unhappily misap- 
plied the name Meleagris, undeniably belonging to the 
-Fowl, as the generic term for what we now know 
ing thereto as its specific designation 


pod ana taken from the. Gallopava of 


Gesner, who, though not wholly free from error, was 
less mistaken than some of his contemporaries and 
even successors. ! 


The Turkey, so far as we know, was first described by 
Oviedo in his Sumario de la Natural Historia de las Indias* 
(cap. xxxvi.), said to have been published in 1527. He, not 
unnaturally, includes both Curassows and Turkeys in one 
category, calling both “ Pavos” (Peafowls) ; but he carefully 
distinguishes between them, pointing out among other 
things that the latter make a wheel (hacen la rueda) of their 
tail, though this was not so grand or so beautiful as that of 
the Spanish “ Pavo,” and he gives a faithful though short 
description of the Turkey. The chief point of interest in 
his account is that he speaks of the species having been 
already taken from New Spain (Mexico) to the islands and 
to Castilla del Oro (Darien), where it bred in a domestic 
state among the Christians. Much labor has been given by 
various naturalists to ascertain the date of its introduction 


1 The French Coq and Poule d' Inde (whence Dindon) inyolve no 
contradiction, looking to the general idea of what India then 
was. Oneof the earliest German names for the bird, Kalekuttisch 
Hiin (whence the Seandinavian Kalkon), must haye arisen 
through some mistake at present inexplicable; but this does 
not refer, as is generally supposed, to Caleutta, but to Calicut on 
the Malabar coast (¢f. Notes and ies, ser, 6, X. p. 185). 

2 Purehas (Pilgrimes, iii, p. 995) in 1625 quoted both from this 
and from the same author's Hystoria General, said to have been 

ublished a few years later. Oviedo’s earlier work is only known 
bo the present writer by the reprint of 1852. 
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te Europe, to which we can at present only make an ap- 
proximate attempt ;! but after all that has been written it 
is plain that evidence concurs to show that the bird was 
established in Europe by 1530—a very short time to have 
elapsed since it became known to the Spaniards, which 
eould hardly have been before 1518, when Mexico was dis- 
covered. The possibility that it had been brought to Eng- 


land by Cabot or some of his successors earlier in the cen- | 


tury is not to be overlooked, and reasons will presently be 
assigned for supposing that one of the breeds of English 
Turkeys may have had a northern origin;? but the often 
quoted distich first given in Baker’s Chronicle (p. 298), as- 
serting that Turkeys came into England in the same year— 
and that year by reputation 1524—as carps, pickerels, and 
other commodities, is wholly untrustworthy, for we know 
that both these fishes lived in the country long before, if, 
indeed, they were not indigenous to it. The earliest docu- 
mentary evidence of its existence in England is a “ consti- 
tution ” set forth by Cranmer in 1541, which Hearne first 
printed (Leland’s Collectanea, ed. 2, vi. p. 38). This names 
“ Turkey-cocke” as one of “the greater fowles” of which 
an ecclesiastic was to have “ but one in a dishe,” and its as- 


sociation with the Crane and Swan precludes the likelihood 


of any confusion with the Guinea-Fowl. Moreover the 
comparatively low price of the two Turkeys and four Tur- 
key-chicks served at a feast of the serjeants-at-law in 1555 
(Dugdale, Origines, p. 135) points to their having become by 
that time abundant, and indeed by 1573 Tusser bears wit- 
ness to the part they had already begun to play in “ Christ- 
mas husbandlie fare.” In 1555 both sexes were character- 
istically figured by Belon (Oyseaux, p. 249), as was the cock 
by Gesner in the same year, and these are the earliest repre- 
sentations of the bird known to exist. 

There is no need to describe here a bird so familiar and 
in these days so widely distributed. As a denizen of our 
poultry-yards (see POULTRY, vol. xix. p. 666-67) there are at 
least two distinct breeds, though crosses between them are 
much commoner than purely-bred examples of either. 
That known as the Norfolk breed is the taller of the two, 
and is said to be the more hardy. Its plumage is almost en- 
tirely black, with very little lustre, but the feathers of the 
tail and some of those of the back have a brownish tip. 
The chicks also are black, with occasionally white patches 
on the head. The other breed, called the Cambridgeshire, 
is much more variegated in color, and some parts of the 
plumage have a bright metallic gloss, while the chicks are 
generally mottled with brownish gray. White, pied, and 
buff Turkeys are also often seen, and if care be taken they 
are commonly found to “breed true.” Occasionally Tur- 
keys, the cocks especially, occur with a top-knot of feathers. 
and one of them was figured by Albin in 1738. It has been 
suggested with some appearance of probability that the 
Norfolk breed may be descended from the northern form, 
Meleagris gallopavo or americana, while the Cambridgeshire 
breed may spring from the southern form, the M. mexicana 
of Gould (Proc. Zool. Society, 1856, p. 61), which indeed it 
very much resembles, especially in having its tail-coverts 
and quills tipped with white or light ochreous,—points that 
recent North-American ornithologists rely upon as distine- 
tive of this form. If this supposition be true, there would 
be reason to believe in the double introduction of the bird 
into England at least, as already hinted, but positive infor- 
mation is almost wholly wanting.? The northern form of 
wild Turkey, whose habits have been described in much 
detail by all the chief writers on North-American birds, is 
now extinct in the settled parts of Canada and the eastern 
States of the Union, where it was once so numerous ; and 
in Mexico the southern form, which would seem to have 
been never abundant since the conquest, has been for many 
years rare. Further to the south, on the borders of Guate- 


1 The bibliography of the Turkey is so large that there is here 
no room to name the various works that wight be cited. Recent 
research has failed to add ie bebe J of importance to what has 
been said on this point by Buffon (Oiseaux, ii. pp. 182-162), Pen- 
nant (Arctic Zoology, BP. 291-300),—an admirable summary,—and 
Broderip (Zoological Recreations, pp. 120-137)—not that all their 
statements can be wholly accepted, Barrington’s essay (Miscella- 

_ nies, pp. 127-151), to prove that the bird was known before the dis- 
covery of America and was transported thither, is an ingenious 
piece of special pleading which his friend Pennant did him the 
real kindness of ignoring. 

2 In 1672 Josselyn (New England's Rarities, p. 9) speaks of the 
settlers bringing up “great store of the wild kind” of Turkeys, 
“ which remain about their houses as tame as ours in England.” 
The bird was evidently plentiful down to the very seaboard of 
Massachusetts, and it is not likely to have been domesticated 
by the Indian tribes there, as, according to Hernandez, it seems 
to have been by the Mexicans. It was probably easy to take 
eee and, as we know, capable of enduring the voyage to Eng- 

and. 

% The results of a comparison of the skulls of wild and domes- 
ticated Turkeys are given by Dr. Shufeldt in Journ. of Comp. Medi- 
eine and Surgery, July, 1887. “ * 


TURKS. 


mala and British Honduras, there exists a perfectly distinct 
species, M. ocellata, whose plumage almost vies with that of 
a Peacock in splendor, while the bare skin which covers the 
| head is of a deep blue studded with orange caruncles ( Prec. 
| Zool. Society, 1861, pl). xl.). 


The genus Meleagris is considered to enter into the 
Family Phasianide, in which it forms a Subfamily 
Meleagrine, peculiar to North and Central America. 
|The fossil remains of three species have been described 
| by Prof. Marsh—one from the Miocene of Colorado, 
and two, one much taller and the other smaller than 
the existing species, from the Post-Pliocene of New 


Jersey. Both the last had proportionally long and 
slender legs. (A. N.) 
TURKS. The use of the name ‘‘ Turks’ has never 


| been limited in a clear and definite way from the time 
‘of the Byzantine authors to the present day. To 
the former, as also to the Arabs, it has a collective 
| sense like Scythians or Huns ;* at the present day we 
are wont to restrict the name to the Osmanli Turks, 
| though they themselves refuse to be called Turks, hay- 
ing, as they hold, ceased to be such_in becoming im- 
bued with Arabo-Persian culture. On the other hand, 
when we speak of Uigurs and Tatars, we mean tribes 
| who style themselves Turks and really are such. It is 
only by the aid of historical and linguistical evidence that 
we can determine the true limits of the Turkish name. 
The national Turkish traditions, preserved by the 
Persian historians Rashid ed-Din and Jo- Cel 
waini from Uigurian books which are now mips 


lost, point to the region watered by the river Selenga 
and its affluents, the Orkhon and the Tugila, as the 

rimitive seat of the Turkish people. Rashid ed- 
Din combines this tradition with that of the Moham- 
medan descendants of Oghuz, who, in accordance with 
Moslem traditions, derive the whole Turkish stock from 
Japhet, the son of Noah, or more accurately from 
Turk, the son of the former (Yafiz-oglan), and_pre- 
tend that he pitched his tents in the vicinity of Lake 
Issyk-kul (in Semiryetchensk). But, 


though Turkish tribes did wander so far Ethno, 
u logical 
to the west, and even farther, in remote affinities. 


antiquity, it seems pretty certain that the 
Uigurian tradition has preserved the memory of the 
true origin of the race, that Turks and Mongols were 
originally different stems of a single people, and that 
these two members of the UrAL-ALTAIC (q.v.) family 
were more closely related to each other than to any 
other member of the same family (Finno-Ugrians, Sa- 
moyedes, Tungus-manchus). The evidence for this 
rests, not on the ethnological system of Rashid ed-Din, 
though it affords a secondary argument, but on the in- 
dubitable affinity of the Mongolian and Turkish lan- 
guages and the similarity of the ethnological characters 
of the two races. Here, of course, we do not argue 
from the Osmanlis, who have lost all their original 
race-characters and have become ‘‘ Caucasians ”’ of the 
best time, but rather, for instance, from the Kirghiz, 
who are considered as the typical Turks of the present 
day, and are described by Ujfalvy as being midway be- 
tween the Mongol and the Caucasian. e must now 
turn our attention to the wanderings of the Turks and 
their subsequent fate,—a rather difficult task, owing | 
to the want of accurate information. The on traly ; 
historical records are to be found in the — F 


chronicles and encyclopeedias,® where, how 
Turkish proper names appear in such distorted forms 
as to be unrecognizable ; yet, till the 6th century of 

our era, no other accounts are available. Li Sng) 
‘mentioned by the Chinese are the Hiong- e 
nu, who, wandering to the west, occupied 

the country south of the Altai Mountains and 


4 Constantine Porphyrogenitus calls the Magyars 1 
in contradistinetion to the truly Turkish Petehenegs 
5 Translated in the well-known works of 
ete.; fora French translation by Stanisl. J 
of bg Pien-i-tien, referring to the Tu-kiu, 
p. 825 sq. ie 


‘ 


It is generally admitted that the first Turkish people — 
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(about 177 B.c.) the former occupants of those regions, | the Arabs under Kotaiba b. Moslim (706-714). _The 
the Yue-chi,' Kan-goi, and Usun (U-ssun),—tribes of | latter defeated the armies sent to their aid under Kur- 
unknown nationality, but possibly also Turks.* The | bogha Noyon, a sister's son of the Chinese emperor.! 
Hiong-nu were identified by Deguignes with the Huns, | It is also doubtful if the so-called Afrasiab kings or 


this denomination being used in a political or collective 
sense, and including, besides the Huns proper, the 
Ephthalites or White Huns, Avars, Bulgars, Mag- 
yars, Khazars, and Petchenegs, who are styled by 
several scholars Hunnic or Scythian peoples,—a term 
of no scientific value whatever, as the main body of 
these peoples consisted really of Mongol-Turks or 
Finno-Ugrians. As, however, separate articles have 
been devoted to most of these ethnical names, we abstain 
from further details, as also from discussion of the 
uestion of the Turkish origin of the Magyars and the 
Diaeirs: though that of the former seems to us as 
improbable as that of the latter is certain.* Be this as 
it may, the Hiong-nu are, so to speak, proto-Turks, 
and the history of the Turks proper begins with the 
ee Tu-kiu, the Chinese equivalent of the word 
* Turk. Originally a division of the Hiong- 

nu, almost extirpated by wars, but miraculously saved 
from complete destruction, the Tu-kiu settled south of 


Ilekkhans, who reigned in the 10th century at Kashgar 
and Balisaighun and conquered (999) the dominions of 
the Samanids in Transoxiana, belonged to the Kar- 


'luks, as is supposed by Grigorieff and Lerch, or to the 


Uigurs, as others think. 

The name Uigurs is very common during the Mon- 
golian period, and Rashid ed-Din and others . 
use it (by an anachronism) in speaking of 7¢ Uisu"s. 
remote antiquity, though it is wholly unknown to the 
Arabic geographers, and, as Vambéry has shown, to 
the Uigurs themselves,—nay, even impossible in the 
old Turkish language, in which the form would be 
Utkur. The name Ugur, Ogur, or Ogor of Byzantine 
authors is really different; but Grigorieff has recog- 
nized the name in the corrupt Arabic form of Tagaz- 
gaz, which must be read Toguz-Ugur,® the ‘* Nine 

Jgurs,’’ to distinguish them from another division of 
the same tribe, the On-Ugur.or ‘Ten Ugurs.’’ In 
the time of Ibn Khordadbeh and Mas’ udi these Turks 


the Kin-shan (Altai?) Mountains, and were miners had gained the supremacy amongst their brethren, 
and iron-smelters in the service of the Juen-Juen* and had their residence at Kushin, which has been 


(‘‘les Tartares Geou-gen’’ of Deguignes). 


About 552. identified with the Kiao-chang of the Chinese. 


Ac- 


A.D., however, they conquered their former masters cording to their accounts, the Kiao-chang form the 


and founded a mighty em 
the title of Ili khan. 


rs under princes who took southern division of the Hui-khe (Hoei-ke of Deguig- 
n these Tu-kin Deguignes nes), and were settled before the Christian era south 


recognized the Turks who entered into friendly rela- and east of the Tian-shan up to the Pamir plateau and 


tions with Byzantium, and to whom Justin II. sent two 
ambassadors,—Zemarchus (568) and Valentinus (575). 
The narratives of these ambassadors are preserved in 
the fragments of Menander Protector; and (compar- 
Dinas variations of the corrupt text with the record 
of Tabari) from him we learn that at the first date the 
reigning prince was Sinjibulus (Arabic Sinjibu.®) From 
the Grek and the Arabo-Persian accounts it seems | 
that Sinjibu put an end to the empire of the Ephtha- | 
lites or Haitals in those regions. e shared the con- 
uered country with Khosrau [., the Oxus becoming 
the frontier between Iran and Turan. The memory 
_ the empire of Sinjibu and of its political strength has 
en 


Turks, and that their sovereign, the khakan of kha- 
kans, was obeyed by all the neighboring princes. To 
them they reckon the mythical Afrasiab and the his- 
torical Shawa.® It is uncertain at what epoch the 
empire of the Karluks came to an end; but the Chi- 
nese assert that about 650 they reduced the inhabitants 
of the [li and Jaxartes territory, though they were un- 
able to protect them afterwards against the inroads of 


. oy a PERSIA, VOl. xviii. pp. 659-60, 651-52. 

2 Radloff, for instance, thinks that the name U-ssun, and per- 
haps remnants of the people denoted by it, survive in the present | 
U a division of the Great Horde of the eu At the | 
time of Alexander the Great's expeditions against the Scythians | 
beyond the Jaxartes, we find in that region certain traces of the | 
Turkish lan, in names of places and persons (ep. vol. xviii. 

. 599, note 4). It is therefore certain that long before the age of | 

e Hiong-nu Turkish tribes had spread to the borders of the | 
Jaxartes, and even along the northern coast of the Caspian to | 
the rivers Ural and Volga. But the ethnical denominations of | 
antiquity—Scythians, Parthians, Massagete, Sace, ete.—do not 
convey to our mind clear ethnical distinctions, so that the true 

ity of these peoples has been much debated. Neither 
are the pre-Semitic culture of Babylonia and the supposed 
“Turanian ” origin of the Accads facts of such character that 


from them we can infer the presence of Turks in these regions G 


in remote antiquity. 
8 On the Petehenegs see below. 
4 From their Chinese name it may be inferred that the Juen-| 
‘ were a Mongolian ple, in which case the Avars, 
who are supposed to have been a division of them, were also_ 
ae Néldeke, Geschichte der Perser und Araber,p.158. The first 
part of this name is Fda acl Ld the Turkish siinjii, sii 
a Turkis! 


+e | 
roper name of the same kind 


lance, 
“sword,” which in its Persian form, Nizek, was after- 
by a prince of 


xiana, often mentioned in the 
of the Arabic conquest. 
‘as'udi, ed. Paris, i, 288; Néldeke, ut sup., p. 269, n, 1, 


the Kuen-Lun. The Arabic authors make them adhe- 
rents of Manicheism; but as the original Turkish 
Shamanism has developed into a dualistic system, this 
statement may rest on a partial misapprehension. It 
seems, however, certain that Buddhism reached these 
Turks on its way towards China, for we know that 
this religion spread in the 2d century B.c. throughout 
the adjacent kingdom of Bactria, and was still flour- 
ishing when Hwen-T’sang visited (7th century) those 
regions. Thus we can understand why the old Ural- 
Altaic religion bears a Sanskrit name. The northern 
division of the Hui-khe, which remained unknown to 
the Arabs, wandered from the Selenga region to the 


reserved by the Arabic authors Ibn Khordadbeh | sources of the Yenisei, vanquished the Tu-kiu (745), 
and Mas’ udi, who inform us that the Turkish tribe of | and founded an empire from the Selen 
the Karluks, settled in the provinces of Ferghina and kash, till they were overthrown (841) 
Shash (Tashkend), were of old the mightiest of all the (identified with the Kirghiz). 


ato Lake Bal- 
ca the Ha-kas 
These northern Uigurs 
are called by the Chinese Kao-che, Chi-le, Di-li, and 
Te-le. he history of the southern branch is unknown, 
for the chronological data of Rashid ed-Din and Abu- 
‘)-Ghizi are contradictory and useless, though their 
statements that the prince bore the title of Idi-kut 
and submitted to the Mongols have full historical 
weight. That the Uigurs rose during the Mongolian 
epoch to a certain supremacy by higher culture is at- 
tested by Rashid ed-Din and Jowaini, who often men- 
tion Uigurian books. 

The ee ss Tlarécvaxac, rh et ; Mag- 
yar Besenyé ; Lat. Bisseni) were of old, as 
Constantine Porphyrogenitus tells us, set- 7° ae 
tled about the lower Ural and Volga, but 
were driven thence (894-899) by the Ghuzz (Ouzoi). 
A part of them returned afterwards to their ancient 
abode, but the great majority wandered westward and 
settled on both sides of the Dnieper, driving the Hun- 
garians before them to the Carpathians. Here they 
annoyed the neighboring peoples by their raids, and 
engaged readily in the Russian expeditions against the 
reek empire, till the policy of the Byzantine court 
incorporated large numbers of them with its own 
armies, sometimes with fatal result, as was experienced 
by Romanus Diogenes, when these auxiliaries passed to 


7 The title Noyon, if the present writer's conjecture on the text 
of mebees ii, 1195, is right, proves that Kurbogha was a Mongo- 

an prince. 

8 Before this Reinaud had conjectured that the he AL 
were the same as the Uigurs, but failed to correct the ic. 
corruption. 
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the camp of his antagonist Alp Arslin. At the period 
of the first crusade the Christian armies met with them 
on their march through Servia and Bulgaria; but the 
Petchenegs are not mentioned after the 13th century. 
The learning of Orientalists has discovered faint traces 
of the language once spoken by them in the Turkish 
dialect of the Bosnians.? 

Comans or Cumani (Russ. Polowtze, Magyar Palocz 
and Kun) is a term chiefly used by Euro- 


ol eg peans for the Turkish tribes that occupied 
Moldavia and the adjacent regions of south 
Russia. The origin of the name is uncertain; but it 


seems to be Turkish, though it rarely occurs in Ori- 
ental records. The most probable conjecture regarding 
the people denoted by it is that they were a mixture 
of Ghuzz and Petchenegs. Oriental authors know 
much more of their neighbors to the east, the Kip- 
ehaks, a very common name of Turkish clans down to 
the present day. Sometimes both names are combined: 
Rubruquis speaks of the Coman Kipchaks. Anna 
Comnena informs us that the Comans spoke the same 
dialect as the Petchenegs, a dialect well known to Ku- 
ropean scholars from the so-called Codex Cumanicus.? 
On the arrival of the Mongols in these regions, the 
Kipchaks suffered great hardships, and large numbers 
of them were sold as slaves throughout the Mohamme- 
dan world. From them sprang the Bahrite Mameluke 
sultans of Egypt (1250-1380). The Comans sought 
refuge amongst the Hungarians and became Christians; 
but their arrival, causing internal dissensions in Hun- 
gary, greatly favored the advance of the Mongolian 
arms. The remnants of the Comans, Kipchaks, and 
other Turkish tribes continued to dwell in southern 
Russia under Mongolian rule (see Monaots), whilst 
others became merged with the Hungarians. 
The ihe oa ori imps in the far — wera 
the Lloguz-Ugur, but migrated in the reign 
TAPE, of the cal h Al-Mahdi (775-785) to Trans- 
oxiana, where they adhered to the cause of the famous 
Al-Mokanna‘, not from religious predilection, but to 
satisfy their love of war and plunder. In the same 
manner they afterwards served every warlike prince in 
their neighborhood, and entered like other Turks into 
the service of the caliphs. The main body of the life- 
guard of the ‘Abbasids consisted of Turks, and some 
individuals rose very soon to high commands. En- 
trusted with the administration of distant provinces, 
they founded independent princely houses, such as 
those of the Tulunids and Tkhshids in EKayrpr (vol. vii. 
p. 658) and the Ghaznavids (see GHAZzNI). In the 
meantime fresh bands of the Ghuzz poured from the 
east and the north into Turkestan, the region becom- 
ing overstocked with a nomadic population. Some of 
them sought and found an outlet to the west by oceu- 
pying the territory of the Petchenegs and joining the 
“Turkish population of southern Russia ; but the great 
majority, seeing the ruined state of the empire of the 
caliphs, crossed the Oxus and overran the northern 
and eastern provinces of Persia. How these loose 
desultory bands were guided to subsequent. victories, 
and moulded with the peoples amongst whom they 
settled into regular political bodies, has been already 
narrated under SELJUKS (q.v.). 
~ Meanwhile ar a deh change pee 
outward appearance, habits, ete., as Rashi 
< h eeaa ed-Din relates, owing to the influence of the 
air and the water, and, we may add, to frequent inter- 
marriage with the inhabitants of the countries invaded 
by them. After some generations the change was 
great enough to strike their Iranian neighbors, who 
called them Turkmans (‘Turcomans),’ a term implying 


Fhe a Blan, Bosnisch-Tiirkische Sprachdenkmiiler (Leipsic. 
2 Edited by Geza Kuun, Buda-Pesth, 1880-83. 

3 The term “ Turkman” occurs in Arabic chronicles of the Sel- 
jukian period, and even in Mokaddasi, FS 274. Rashid ed-Din 
therefore exaggerates in stating that it only came into use in his 
lifetime. But Vambéry’s statement that it was applied of old to 
ithe descendants of Oghuz is contradicted by the genuine Persian 


TURKS. 


resemblance to Turks. It is therefore quite natural 
that the modern Osmanlis should have ome Canu- 
jcasians ; for, if Rashid ed-Din in the 13th century 
‘noticed the difference between a Turkman and a genu- 
‘ine Turk, the six centuries which have elapsed since 
lamply suffice to have obliterated all original Ural- 
_ Altaic characteristics. The old name Ghuzz, originally, 
|as it seems, the Turkish Oghuz (an eponymous hero 
}of whom Turkish chronicles tell many fables) was 
wholly superseded by the new name Turkman and by 
other political names, 

During the Seljukian period there arose in Trans- 
oxiana the empire of the Khiarizm shahs, 
founded by Mohammed b. Anushtegin, 
upon whom the government of Kharizm 
(KXhiva),—which down to 995 had belonged to princes 
of Iranian descent—was conferred (1097) by the Seljuk 
prince Barkiydrok. His son Atsiz became indepen- 
dent (1138), but his empire seemed destined to early 
ruin by the arrival of the Kara-Chitai, who defeated 
the Seljuk prince Sinjar (1141) and became for a time 
supreme masters of Turkestan. Nevertheless the 
Kharizmian dynasty held its place as a tributary sover- 
eignty, and developed great power under the princes 
Takash and Mohammed his son. The former defeated 
and killed (1194) the last Seljuk prince of ‘Irak, and 
the latter extended his dominion from the Caspian to 
the Indus and from the Jaxartes to the coast of “Oman. 
His cunning antagonist, the ‘Abbasid caliph An-Nasir, 
invoked the aid of Jenghiz Khan, who scarcely required 
this invitation to attack Mohammed. The sack of 
Bokhara was followed in the same year (1220) by that 
of the other principal cities of Transoxiana and by the 
persecution of the unhappy prince, who died in a for- 
gotten island of the Caspian. His son Jelal-ed-Din 
was driven towards India, but by a change of fortune 
ascended once more the throne of his fathers, till 
the new Mongol khan, Ogdai, sent fresh armies against 
him and forced him to seek refuge in the Kurdish 
Mountains, where he was mS (1231). The fate 
of the Turks of Transoxiana was shared by their 
brethren in Asia and Europe, and new Mon ol-Turkish 
empires arose, of which an outline has n given 
under Moncors. As the Mongol rule grew weaker, 
there arose in Persia and on the frontiers of Asia 
Minor the Turkman dynasties of the Ak Koyun-lu, 
the Kara Koyun-lu, the Zu’l-kadria, and the Rama- 
zan Oglu, whose history is closely connected either 
with that of the rise of the Ottoman power (see below) 
or a the history of Prrsta (see vol. xviii. p. 652 
sq.). 

At the present day the Turkish people oceupy a very ex- 
tensive area, the centre of which lies in Khiva, 
Bokhara, and Khokand, and which stretches 
from the lower Lena in Siberia to the Danube 
and from the Crimea to Kerman and India. Politically 
they belong to Russia, Turkey, Persia, ig me Afghanis- 
tan. In religion the great majority are Mohammedans; a 
few tribes in Russia are baptized Christians; and some 
others adhere to the original Shamanism, which has also 
influenced the religious conceptions of the Christian and 
Mohammedan Turks. The principal Turkish peoples are 
the following: (I.) By a popular distinction : 
‘the Turks of Siberia and Russia, with some 
| colonies in Turkey, are styled Tatars (see Tar- 
TARS), though the Yakuts of northern Siberia a 
usually included in this term. The Yakuts, who per- 
| haps a mixture of Turkish and Tungus tribes, de x 
_ from the ordinary course of Turkish wanderings, are settled 
about the Lower Lena, and number probably 000 
(Rittig, 80,000; Lansdell, 210,000). They are nominally 
Christians. (II.) On the Kirghiz (Kara-Kirghiz “es 


Empire of 
Kharizm. 


Modern 
tribes. 


but note that the Kipchaks, named thereasa 
separate tribe, really form a subdivision of the 
Kirghiz, and are perhaps akin to the Kitai-K 

are reckoned to the Uzbegs. (III.) Unbeg isa } 


_ oy ies yea —— one hee esti 
s objections again e ar etymology ‘ 
are, however, not quite wuteeaiod: ne 

4 Cp. E. Petri, ‘‘Neueres tiber die Jak: 
1887, vol. xxxiii. p. 102 sq. ; 


and Kaziks) and Kara-Kalpaks see KiRGHIZ; _ Kirghiz, 


| 


TURKS. 
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an ethnological denomination, originating from Uzbeg| comprehended under the general denomination of Adar- 
Khan of the Golden Horde (1312-1340). It was | baijani Turks; they are nomads or semi-nomads 


Uzbegs. 


used to distinguish the followers of Shaibani! and speak a peculiar Turkish dialect, the Turk 


Khan (16th century) from his antagonists, and | 


became finally the name of the ruling Turks in the khan- 
ates as opposed to the Sarts, Tajiks, and such Turks as en- 
tered those regions at a later date and are known to be 
Kirghiz, Kara-Kalpaks, or Taranjis. The Uzbegs are there- 
fore a mixed race of different Turkish tribes. 
to Kostenko,' they number 201,972 in the Russian provinces 
of Syr-Daria, Ferghina, Zerafshan, and Amu-Daria, and 
Vambéry conjectures that there are 1,000,000 more in Bok- 
hara, 700,000 in Khiva, and 200,000 under Afghan suprem- 
acy, giving a total number of about 2,000,000. They are 


According | 


agriculturists or inhabit the cities; a few are | 


semi-nomads. (I1V.) The eastern Turks on the 
southern slopes of the Tian-Shan Mountains at 
Kashgar, Ust-turfan, Ak-su, Sairam, Kutcha, 
Yarkand, Khotan, etc., are the remnants of the ancient 
Uigurs ; and of the same origin are the Taranjis (= agri- 
culturists), settled in the Ili valley and elsewhere. The 
number of the latter is given as about 50,000; that of the 
former may be estimated from the statements of Forsyth 2 
and Kuropatkin® at about 1,000,000 for the whole district, 
the great majority being Turks and the rest Mohammedan 
Chinese (Sungans). (V.) The Turcomans (prop- 
erly Turkmans) inhabit the steppe east of the 
Caspian and south of the Oxus from Astrabad 
to the Paropamisus. The term is sometimes taken to in- 
elude their brethren in Persia and Asia Minor, who will be 
treated separately. The following are the principal tribes: 
(1) The Tehaudors and Imrailis, in the northwestern part 


Fastern 
Turks. 


Turkmans. 


of the Ust-Urt to the Gulf of Karaboghaz ; (2) the Yomuts, | 


extending from Khiva across the Ust-Urt to the Caspian, 
and along the seaboard to Persia; (3) the Géklen, on Per- 
sian territory, between the upper Gorgen and Atrek; (4) 
the Tekkes, the most numerous tribe at the present day, 
divided into the Akhal Tekkes and the Mery Tekkes, so 
named after the centres where their greatest numbers are 
found ; (5) the Sakars, on the left bank of the Oxus, to the 
east of Tcharjui, considered by Vambéry as a division of 
the Tekkes; (6) the Sariks, at Penjdeh and Yul-utan on 
the northwestern slopes of the Paropamisus; (7) the Salors, 
one of the oldest Turkman tribes, who suffered greatly from 
the Tekkes, till they finally migrated (1857) to Zurabid in 
Persia, and left their former districts to the Tekkes and 
Sariks; (8) the Ersaris, on the Oxus about Khoja Salih; 
and (9) the Ali-elis, about Andkhui. Their total number, 
inclusive of some Turkmans who do not belong to any of 


these tribes, and are scattered throughout the provinces of | 
Syr-Daria, Amu-Daria, Zerafshan, and Astrakhan (about | 


16,000), is estimated by Vambéry at about 1,000,000, and by 
Grodekoff at 1,170,000. The Turkmans are, with few ex- 
ceptions, nomads, and were formerly the terror of their 
neighbors, who feared them as the “ man-stealing Turks” ; 
but since Merv has been annexed to Russia (1884) they have 
been compelled to abandon their predatory habits. (VI.) 
The Turkish nomads scattered throughout Persia are 
partly the descendants of the Ghuzz tribes that invaded 
the country at the Seljukian period ; others have migrated 
thither in the following centuries. They are 

Hliyat. known by the name of at or Iliyat (meaning 
tribes or peoples) and consist of several tribes, 
having each its own chieftain, the Ikhani, appointed by 
the shah. An accurate list of the names of these tribes does 
not exist; but the most powerful and the most numerous 
are the following: (1) The Kajars, who dwelt in Trans- 
caucasia down to the time of Abbas the Great, by whom 
one division of them was compelled to settle at the south- 
east corner of the Caspian near Astrabad. To this 
division belongs the present dynasty of Persia. (2) The 
Afshars or Aushars, a very numerous tribe, in the province 
of Adarbaijin (Azerbijan). A division is also settled in the 
mountainous regions of the Antitaurns; its members are 
nominally subjects of the Ottoman empire but really inde- 
pera (3) The Shekakis and Shah-sewen. The latter 
not a tribal, but a political name, meaning those who 
love the shah, i.e., partisans of the Safawi dynasty (1499- 
_ 1736) and the Shi'ite faith. (4) The Kara Koyun-lu, near 
_ the town of Khoi, the remnants of the once powerful tribe 
named above. Besides these, many other names are re- 
corded of tribes wandering in the Transcaucasian regions 
nd in the provinces of Adarbaijin and Mazenderan, but 
ay of them are very uncertain. All these Turks are 


1 Turkestanskii Krai, St. Petersburg, 1880, p. 326. 
rt Mission to Yarkand. 
ranslated by W. E. Gowan, Calcutta, 1882. 
yitch, The Turcomans, translated by R. Michell ; 
Mere Oasis, London, 1882; and thé journals o 


| these regions, ambéry, Schuyler, Lessar, ete. 
> i . 


a. 


Turks of 
Azeri or Adarbaijani Turkish. Some speci- a 
mens of it have been published by Chodzko, “a 
Bergé, Melgunoff, and Barbier de Meynard. In the south- 
ern provinces of Persia are settled the (5) Kashkais, (6) 
Abul-werdis, (7) Kara-Gdzliis, (8) Bahar-lu, and (9) Inan-lu. 
To the first named are reckoned by some the Khalaches,° 
an old Turkish tribe which was already settled near Herat 
before the Seljukian period and has given rise to some 
Indian dynasties. Vambéry thinks that the total number 
of Iranian Turks may amount to about two millions, or, 
if we add the Caucasian Turks under Russian supremacy, 
three millions.6 (VII.) The Osmanlis, under 
which term are comprehended all the Turkish 
subjects of the sultan of Turkey, consist chiefly 
of the following elements: (1) Turkmanian tribes and 
Turks of every description, who poured into Asia Minor 
after the defeat of Romanus Diogenes (1071); to these we 
may also reckon the Ottomans proper, though they did 
not enter the country till after the downfall of the Kha- 
rizmian empire. The Mongolian invasion drove the ob- 
scure ancestors of this the most illustrious Turkish dynasty 
to Asia Minor, whence they gradually spread to the proy- 
ince of Khodawendikyar (Bithynia). (2) Tatars scattered 
amongst the rest of the population, but forming a large 
colony in the Dobrudja. In part they oecupied their pres- 
ent settlements before the conquest of Constantinople; 
but others have immigrated into Asia Minor during the 
last two centuries from the Crimea and Caucasus, since the 
Russian conquests of those regions. They have fared very 
badly under Turkish rule, as is attested by Captain Wilson. 
That tribes of Turkish origin were settled in Europe long 
before the rise of the Ottoman power is known from the 
Byzantine authors, who mention a colony of them (about 
30,000) as early as the 10th century in the Vardar valley in 
Macedonia.’ (3) The so-called Kizil-bashis or “* Red Heads,” 
a nickname of the Shi‘itic Turkish immigrants from Per- 
sia, who are found chiefly in the plains from Kara-hissar 
along Tokat and Amasia to Angora. During the wars with 
Persia the Turkish sultans forced them to settle here. 
They are agriculturists and highly praised by several trav- 
ellers for their honesty and laborious habits. (4) Turk- 
menian tribes—Yuruks and Gétchebes (words meaning 
“nomads” and characteristic of their most distinctive 
quality),—who occupy the mountains in summer and de- 
scend into the plains in winter, though some are settled in 
the plains of Cilicia near Tarsus and Adana, the rest being 
semi-nomads. Reclus estimates the total number of Turks 
in Europe at 1,500,000 and 35,000 Tatars. For Asia Minor 
statistics are wanting; but P. de Tchihatchef, the chief 
authority for matters relating to this peninsula, thinks that 
6,000,000 is a fair estimate for the total population, includ- 
ing Greeks, Armenians, Kurds, etc., but excluding the 
islands. It appears therefore necessary to reduce the already 
moderate number of Osmanlis given by Vambéry (10,000,- 
000) to about 6,000,000. 


Osmanlis. 


LANGUAGE. 


The Turkish, or, as some prefer to say, the Turco-Tatar 
language, is a member of the Ural-Altaic fam- 
ily (see URAL-ALTAIC), and comprehends many Dialectical 
dialects, which differ considerably in their varieties, 
vocabulary and in a less degree also in their 
grammar. The study of these dialects has made great ad- 
vances during the 19th century. Abel Rémusat in 1820 
knew only of four, viz., the Uigurian, Jagatai, Tatar, and 
Osmanli. Béresine in 1848 distinguished nineteen, grouped 
round three types, viz. (1) Jagatai dialects (Uigur, Coman, 
Jagatai, Uzbegian, Turkmani, Kazani literary language) ; 
(2) Tatar dialects (Kirghizian, Bashkiri, Nogai, Kumi, 
Karatchai, Kara-Kalpaki, Meshtcheryaki, and Siberian) ; 
(3) Turki dialects (Derbendi, Adarbaijani, Krimmi, Ana- 
doli,and Rumili). Béhtlingk (1851) added the Yakuti, and 
Shaw (1877) the Eastern Turki. Radloff (1882) subdivided 
the one Siberian dialect of Béresine into more than a dozen 
different dialects. On phonetic principles the last-named 
proposes the following classification, which seems, however, 
not quite satisfactory : (1) Oriental dialects (Altai, Baraha, 
Lebed, Tuba, Abakan, Kiidrik, Soyon, Karagass dialects, 
and Uigur); (2) Occidental (Kirghizi, Irtish, Bashkir, and 
Volga dialects, with numerous subdivisions); (5) Central- 


5 Cp. the Tubakdt i-Nasiri, by Major Raverty, p. 553 sq., where 
the name is incorrectly written Khalj. P y 

6 Cp. Lady Sheil, Glimpses of Life and Manners in Persia (Lon- 
don, 1856), and various articles by Von Seidlitz in the Russische 
Revue, ete. 

7 Cp. Lejean, “ Rabereoptis der Europiiischen Tiirkei,” in 
Peterm. Ergtinz,-Heft 4 (1861), p. 33. 
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Asiatic (Taranji, Jagatai, ete.) ; and (4) southern (Turkmani, 
Adarbaijani, Caucasian, Anadoli, Krimmi, and Osmanli). 
It would be premature to criticise this system till the 
author publishes the second part of his grammar, which 
will treat of the real etymological phenomena of tlie north 
Turkish dialects. On the phonetical characteristics of each 
of these dialects ample information is given in his 
Phonetik der nérdlichen Tiirk. Sprachen. 

These great dialectical varieties are easily accounted for 


by the want of acommon Turkish literary language under- | 


stood everywhere. The most developed and refined Turkish 
tongue, that of the Osmanlis, which is very rich in literary 
monuments, has admitted too many Arabic and Persian 
words, grammatical forms, and even whole sentences, and 
has been too much spoiled by the precepts of Persian 
rhetoric, to produce a popular literature. With the excep- 
tion of some tales and novels, this literature has remained 
an exotic production, unintelligible even to the people who 
are supposed to speak the same language (see TURKEY, p. 
698 above). The Jagatai and Uzbegian dialects would have 
answered the purpose better, and present the best type of a 
(hypothetical) general Turkish language, of which the 
most prominent features may be here given. 


and its predicate being placed at the end, while 


| Asia. 


The Arabic alphabet is in general use, though some tribes 


in Russia make use of Russian and others in 


Alphabet. Asia Minor of Armenian and Greek characters. 


But the oldest Turkish alphabet, the Uigurian, is a direct | 


transformation of the Syriac, and has fourteen characters. 
When and by whom it was invented is uncertain; the 
Arabic author of the Fihrist does not mention it, and the 
Uigurian MSS. which we possess date for the most part 
from the 15th century. It is commonly supposed to be the 
work of Nestorian missionaries, who may have preached 
the Gospel amongst the Turks as early as the 6th or 7th 
century.! Inthe age of Sinjibu the Turks seem to have 
used the Sogdian characters in their political intercourse 
with Byzantium; but as a rule they remained illiterate till 
their conversion to Islam. As the Semitic languages are 
characterized by the three-radical system and the constancy 
of the consonants, all Ural-Altaic languages are dominated 
by the law of vowel harmony and agglutination. We have 
therefore in Turkish a double range of vowels, commonly 
eight in number, of which a, i, 0, uw denote the hard or 
guttural and d, 7, 6, the soft or palatal vowels, the vowels 
in every separate word being of the same range. Thei 
only is in most dialects indifferent. The law of agglutina- 
tion is derived from the same principle, but has regard, not 
only to the vowels, but also to the consonants and the 
syllables ; it isan abuse of the term if it is taken to mean 
that in Turkish no real etymology exists, but only an ag- 
glutination of themes and roots. : 

As regards the etymology we observe the absence of 
gender, of a separate form for the dual, and of 
the nominative in the nouns. There are com- 
monly five oblique cases—genitive, dative, accusative, com- 
morative, and ablative—though Béhtlingk has shown that 
in the Yakut dialect, which distinguishes ten cases, the 
genitive is wanting. The adjective, unless used as sub- 
stantive, is uninflected both as attribute and as predi- 
cate; the comparative is formed by the suffix -rak (-rek), 
and takes the compared noun in the ablative ; the superla— 
tive has no specific form, though a peculiar intensive is 
formed by prefixing to the adjective: (though in writing 
always as two words) a syllable beginning with the same 
consonant, and ending ina labial p or m; for instance, kap 
kara, “ intensely black”; kip kizil, “intensely red.” The 
decimal system has prevailed over an original septimal 
system. The article does not exist. The relative pronoun 
has been borrowed from the Persian in many dialects ; it is 
absent in the original Turkish. The theme of the verb is 
seen in the imperative, from which are derived various 
participles and gerunds, used either separately or combined 
with pronominal suffixes. These combinations supply the 
forms of the simple tenses and moods,though different 
dialects use different forms of participle and gerund for 
this purpose. Compound tenses and moods are expressed 
by means of auxiliary verbs. The theme of the imperative 
may, by the addition of a simple consonant, vowel, or 
syllable, be modified into a negative, passive, reflective, 
reciprocal, impossible, causative, or doubly causative form, 
which are conjugated inthe same manner as the original 
form. The causative forms again admit of a passive 
negative, etc., so that in fact the number of possible verbal 
forms derived from a single theme has been calculated 
by Shaw at 29,000. There are no prepositions, only post- 
positions. 

In syntax the order of the words and clauses of a period 
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1 For details about the 


read of Christianity amongst the 
Turks see Yule, Cathay and 00. 


the Way thither, i, 90-1 


| tiirkischen Stiimme Sid-Sibiriens (St. Petersburg, 1872). 


| tionary of Pavet de Courteille, and Vambéry, Jagataische 
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is almost the inverse of what seems natural to us, the subject 
all hypothetical, causal, prohibitive—in short res aama 
all subordinate—clauses come first. In the simple style of 
illiterate peasants, and in popular romances and tales, this 
method presents no inconvenience as regards easy under- 
standing, but in the artificial, often excessively long periods 
of an Osmanli stylist, it presents serious difficulties to a 
European reader. 


Bibliography.—(a) General works on the history and ethnog- 
raphy of the Turks: Deguignes, Histoire des Huns; Yambéry, 
Das Tiirkenvolk (Leipsic, 1885), Ursprung der Magyaren (Leipsic, 
1882), and several other publications; Radloff, Aus Sibirien 
(Leipsic, 1884); W. Grigorieff, Zemlewjedjenie K. Riltera Wostot- 
schni ili Kitaiski Turkestan; Neumann, Die Volker des siidlichen 
Russland (Leipsic, 1847). We may add the historians of the Mon- 
gols—D’Ohsson, Howorth, and others—the numerous journals 
of travellers amongst Turkish ag! a and several articles in 
the Russische Revue, Journal of the Royal Asiatic Soc., ete. A full 
bibliography of works relating to Central Asia may be found in 
V. J. Mejoft, Recueil du Turkestan (St. Petersburg, 1878-84), and a 
useful excerpt at the end of vol. ii. of Lansdell’s Russian Central 

: Other works have already been cited in the course of this 
article. 


(b) For the study of Turkish dialects the subjoined books ma 
be used. (1) Osmanli: the grammars and dictionaries of Red- 
house, Mallouf, Zenker, Barbier de Meynard, ete. (2) Uigur: 
the works of Klaproth ; Abel Rémusat, Recherches surles Langues 
Tartares (Paris, 1820); and Vambéry, Vigurische hmonumente 
und das Kudatku Buik (Innsbruck, 1870). (8) Jagatai: ys od 

rach- 


studien (Leipsie, 1867). (4) Eastern Turki: Shaw's grammar and 


vocabulary (Jour, Roy. As. Soe. af Bengal 
the grammars of Kasimbeg-Zenker (Le 
(Kazan, 1869), and Radloff (Leipsic, 1882) 
(Kazan, 1883); the chrestomathies of 

Terentieff, and specially 


ietion nski 
Béresine (Kazan, 1857), 


Yakuti: Bohtlingk, Die Sprache der Jakuten (St. Peters Ts 
. T, H. 

TURMERIC, the tuberous root of Curecuma longa, 
L., an_ herbaceous perennial plant belonging to the 
natural order Zingiberacee. It is a native of southern 
Asia, being cultivated on a large scale both on the 
mainland and in the islands of the Indian Ocean. 
Turmeric has been used from aremote period both as a 
condiment and as a dye stuff, and to a more limited 
extent as a medicine. In Europe itis employed chiefly 
as a dye, also as an ingredient in curry powder and as 
a chemical test for alkalies. The root is prepared by 
cleaning it and drying it in an oven. There are several 
varieties (Madras, Bengal, Gopalpur, Java, China, and 
Cochin turmeric), differing chiefly in size and color and 
to a slight degree in flavor. Some of these consist ex- 
clusively of the ovate central tubers, technically known 
as ‘‘ bulbs,’’ and others of the somewhat cylindrical 
lateral tubers, which are distinguished in trade as 
‘‘fingers.’’ Both are hard and tough, but break with 
a short resinous or waxy fracture, which varies in tint 
from an orange brown to a deep reddish brown. 


fe 


Turmeric has a characteristic odor and an aromatic taste. 
The aroma it owes to a complex essential oil, which consists 
principally of an alcohol called turmerol (formula CigH»s0), 
which differs from carvol in being unable to combine 
with hydrogen sulphide; the other constituents of the oil 
have not been determined. The color is due to curcumin, 
C\4H,,0,, of which the drug contains about 0.3 per cent. It 
possesses the properties of an acid, forming red-brown salts 
with alkalies and being precipitated from alkaline solutions 
by acids. When pure it forms yellow crystals having a 
vanilla odorand exhibiting a fine blue color in reflected 
light. Itis soluble in alcohol, in chloroform, and in alka- 
line solutions, but only sparingly in water. Paper tinged 
with a tincture of turmeric exhibits on the addition of an_ 
alkali a reddish brown tint, which becomes violet on dry 
This peculiarity was pointed out by Vogel in 1815, an 
that date turmeric has been utilized as a chemical 
detecting alkalinity. In India the drug is considered to — 
possess cordial and stomachic properties: a decoction ; 
with milk and sweetened is used as a-:remedy for colds. 
Externally it is employed in skin diseases and in the 
of a cooling lotion for relieving the pain of conju 
the fumes of the burning tubers directed into 
relieve congestion in cases of coryza. The © 
turmeric is carried on most successfully in ligh 
well-watered districts. The plant is easily 
offsets. re acre yields ony ss 

row in large quantities on the slopes o1 
piaton of the Beni in Bolivia and also in 


species of Curcuma and of 
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aromatic roots. In Sierra Leone a kind of turmeric is ob- 
tained from a species of Canna. 


TURNER, Cuaries (1773-1857), an English en- 
graver, was born at Woodstock in 1773. He entered 
the schools of the Royal Academy in 1795; and, en- 
graving in stipple in the manner of Bartolozzi, he was 
employed by Alderman Boydell. His finest plates, 
however, are in mezzotint, a method in which he en- 
graved J. M. W. Turner’s Wreck and twenty-four 
subjects of his Liber Studiorwm, Reynolds’s Marl- 
borough Family, and many of Raeburn’s best portraits, 
including those of Sir Walter Scott, Lord Newton, Dr. 
Hamilton, Profs. Dugald Stewart and John Robison, 
and Dr. Adam. He also worked after Lawrence, Shee, 
and Owen. He was an admirable engraver, large, 
broad, and masterly in touch ; and he reproduced with 
great fidelity the characteristics of the various painters 
whose works he translated into black and white. In 
1828 he was elected an associate engraver of the Royal 
Academy. He diedin London on Ist August, 1857. 

TURNER, Joseph Mattorp WiiiiaMm (1775- 
1851), one of the greatest painters of the English 
school, was born in London on 23d April, 1775. His 


father, William Turner, a native of Devonshire, kept. 


a barber’s shop at 26 Maiden Lane, in the parish of 
St. Paul’s, Covent Garden; he was ‘‘a cheerful, talk- 
ative little man, with small blue eyes, a parrot nose, 
projecting chin, and a fresh complexion indicative of 

ealth.’’ Of the painter’s mother, Mary Marshall or 
Turner, little is known; she is said to have been a 
person of ungovernable temper and towards the end 
of her life became insane. 
which Turner spent his childhood was not a happy 
one, and this may account for much that was unsocia- 
ble and eccentrie¢ in his character. The earliest known 
drawing by Turner, a view of Margate Church, dates 
from his ninth year. It was also about this time that 
he was sent to his first school at New Brentford. Of 
education, as the term is generally understood, he re- 
ceived but little. His father tau ht him to read, and 
this and a few months at New Brentford and after- 
wards at Margate were all the schooling he ever had; 


he never mastered his native tongue, nor was he able | 


in after life to learn any foreign language. Notwith- 
standing this lack of scholarship, one of his strongest 
characteristics was a taste for associating his works 
_ with personages and places of legendary and historical 
interest, and certain stories of antiquity seem to have 
taken root in his mind very strongly. By the time 
Turner had completed his thirteenth year his school 
days were over and his choice of an artist’s career 
settled. In 1788-89 he was receiving lessons from 
Palice, ‘‘a floral drawing master,’ from 'T. Malton, a 
perspective draughtsman, and from Hardwick, an ar- 
chitect. He also attended Paul Sandby’s drawing school 
in St. Martin’s Lane. Part of his time was employed 
in making drawings at home, which he exhibited for 
sale in his father’s shop window, two or three shillings 
{50 to 75 ets.] being the usual price. He colored 


prints for engravers, washed in backgrounds for archi- | 


tects, went out sketching with Girtin, and made draw- 
ings in the evenings for Dr. Munro “‘ for half a crown 
60 ets.] and his supper.’’ When pitied in after life 
or the miscellaneous character of his early work, his 
reply was ‘‘ Well! and what could be better practice? ”’ 

_ In 1789 Turner became a student of the Royal Academy. 
- He also worked for a short time in the house of Sir 
Joshua Reynolds, with the idea, apparently, of becom- 
ing a portrait awe ; but, the death of Reynolds 
: shortly afterwards, this intention was aban- 
doned. In 1790' Turner’s name appears for the first 
_ time in the catalogue of the Royal Academy, the title 
his solitary contribution being ‘‘ View of the Arch- 
hop’s Palace, Lambeth.’’ About 1792 he received 


Seitiinists acparitiy is Dosar's Oaielngue. tn which 
; ity a) 's e, in whic 
eae ge Turner the works of another 
of the same name.—Am. Ep.] 
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a commission from Walker, the engraver, to make 
drawings for his Copper-Plate Magazine, and this 
| topographical work took him to many interesting 
oe The natural vigor of his constitution enabled 

1im to cover much of the ground on foot. He could 
walk from 20 to 25 miles a day with ease, his baggage 
at the end of a stick, making notes and memoranda 
|as he went. He rose early, worked hard all day, 
wasted no time over his simple meals, and his homely 

way of living made him easily contented with such 
| rude accommodation as he chanced to find on the road. 
| A year or two after he accepted a similar commission 
| to make drawings for the Pocket Magazine, and before 
| his twentieth year he had travelled over many parts 
‘of England and Wales. None of these magazine 
| drawings are remarkable for originality of treatment 
| or for artistic feeling. 

Up to this time Turner had worked in the back room 
above his father’s shop. His love of secretiveness and 
solitude had already begun to show itself. An archi- 
tect who often employed him to put in backgrounds to 
his drawings says, ‘‘ he would never suffer me to see 
him draw, but concealed all that he did in his bed- 
room.’’ Qn another occasion, a visitor entering un- 
announced, Turner instantly covered up his drawings, 
and, in reply to the intimation, ‘‘I’ve come to see 
the drawings for ,’ the answer was, ‘ You 
shan’t see em, and mind that next time you come 
through the shop, and not up the back way.’’ Prob- 
ably the increase in the number of his engagements 
induced Turner about this time to set up a studio for 
himself in Hand Court, not far from his father’s shop, 
and there he continued to work till he was elected an 
associate of the Royal Academy (1799). 

Until 1792 Turner’s practice had been almost exclu- 
|sively confined to water colors, and his early works 
| show how much he was indebted to some of his con- 
temporaries. There are few of any note whose style 
he did not copy or adopt. His first exhibited oil pic- 
ture appeared in the Academy in 1793. In 1794-95 
Canterbury Cathedral, Malvern Abbey, Tintern Abbey, 
Lincoln and Peterborough Cathedrals, Shrewsbury, 
and King’s College Chapel, Cambridge, were among 
the subjects exhibited, and during the next four years 
he contributed no less than thirty-nine works to the 
Academy. In the catalogue of 1798 he first began to 
add, poetic quotations to the titles of his pictures; one 
of the very first of these—a passage from Milton’s 
Paradise Lost—is in some respects curiously prophetic 
of one of the future characteristics of his art. 

“Ye mists and exhalations that now rise 
From hill or steaming lake, dusky or gray 
Till the sun paints your fleecy skirts with gold, 
In honor of the world’s great author rise.” 

This and several other quotations in the following 
years show that Turner’s mind was now occupied with 
something more than the merely topographical element 
of landseape, Milton’s Paradise Tait and Thomson’s 
Seasons being laid under frequent contribution for 
descriptions of sunrise, sunset, twilight, or thunder- 
storm. Turner's first visit to Yorkshire took place in 
1797. It seems to have braced his powers and possibly 
helped to change the student into the painter. Until 
then his work had shown very little of the artist in the 
higher sense of the term: he was little more than a 
painstaking and tolerably accurate topographer, but 
even under these conditions he had begun to attract 
the notice of his brother artists and of the critics. 
England was, at the time, at a low point both in lit- 
erature and art. Among the artists De Loutherbourg 
and Morland were almost the only men of note left. 
Hogarth, Wilson, Gainsborough, and Reynolds had 
passed away. Beechey, Bourgeois, Garvey, Faring- 
ton—names well-nigh forgotten now—were the Acade- 
micians who painted landscape. The only formidable 
rivals Turner had to contend with were De Louther- 
bourg and Girtin, and after the death of the latter in 
1802 he was left undisputed master of the field. 
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It is not therefore surprising that the exhibition of 
his works in 1798 was followed by his election to the 
associateship of the Royal Academy. ‘That he should 
have attained to this position before completing his 
twenty-fourth year says much for the wisdom and dis- 
cernment of that body, which further showed its 
recognition of his talent by electing him an Acade- 
mician four years later. ‘Turner owed much to the 
Academy. Mr. Ruskin says, ‘‘ It taught him nothing.”’ 
Possibly it had little to teach that he had not already 
been able to learn for himself ; at all events it was quick 
to see his genius and to confer its honors, and Turner, 
naturally generous and grateful, never forgot this. He 
enjoyed the dignity of Academician for nearly half a 
century,and during nearly the whole of that period he 
took an active share in the direction of the Academy’s 
affairs. His speeches are described as ‘‘ confused, tedi- 
ous, obscure, and extremely difficult to follow ;’’ but at 
council meetings he was ever anxious to allay anger and 
bitter controversy. His opinions on art were always 
listened to with respect; but on matters of business it 
was often difficult to know what he meant. His friend 
Chantrey used to say, ‘‘He has great thoughts, if 
only he could express them.’’ When appointed pro- 
fessor of perspective to the Royal Academy in 1808, 
this paintul lack of expression stood greatly in the 
way of his usefulness : he was often at a loss for words 
to express his ideas, and when he had recourse to his 
notes he found difficulty in reading them. Mr. Ruskin 
says, ‘* The zealous care with which Turner endeavored 
to do his duty is proved by a series of large drawings, 
exquisitely tinted, and often completely colored, all by 
his own hand, of the most difficult perspective sub- 
jects, illustrating not only directions of line, but effects 
of light, with a care and completion which would put 
the work of any ordinary teacher to utter shame.”’ 
In teaching he would neither waste time nor spare it. 
“Tf a student would take a hint, Turner was delighted 
and would go on with him giving hint after hint ; if 
he could not follow, he left him. Explanations are 
wasted time; a man who can see understands a touch ; 
a man who cannot misunderstands an oration.’”? With 
his election to the associateship of the Academy in 
1799, Turner’s early struggles may be considered to 
have ended. He had emancipated himself from hack 
work, had given up making topographical drawings 
of castles and abbeys for the engravers—drawings in 
which mere local fidelity was the principal object— 
and had taken to composing as he drew. Local facts 
had become of secondary importance compared with 
effects of light and color. He had reached manhood, and 
with it he abandoned topographical fidelity and began 
to paint his dreams, the visionary faculty—the true 
foundation of his art—asserting itself, nature being 
used to supply suggestions and materials, 

His pictures of 1797-99 had shown that he was a 
painter of no ordinary power, one having much of the 

oet in him, and able to give expression to the mystery, 
eauty, and inexhaustible fulness of nature. His work 
at this period is described by Mr. Ruskin as ‘‘ stern in 
rere reserved, quiet, grave in color, forceful in 
and. 

Turner’s visit to Yorkshire in 1797 was followed a 
year or two later by a second, and it was on this occa- 
sion that he made the acquaintance, which afterwards 
ce i into a long and staunch friendship, of Fawkes 
of Farnley Hall. From 1803 till 1820 Turner was a 
frequent visitor at Farnley. The large number of his 
drawings still preserved there—English, Swiss, Ger- 
man, and Italian, the studies of rooms, outhouses, 
porches, gateways, of birds shot while he was there, 
and of old places in the neighborhood—prove the 
frequency of his visits and his affection for the place 
and for its hospitable master. A caricature, made by 
Fawkes, and ‘‘ thought by old friends to be very like,” 
shows Turner as ‘‘a little Jewish-nosed man, in an 
ill-cut brown tail-coat, striped waistcoat, and enormous 
- frilled shirt, with feet and hands notably small, sketch- 


‘kind to command much attention or respect. 
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ing on a small piece of paper, held down almost level 
with his waist.’’ It is evident from all the accounts 
given that T'urner’s personal appearence was not of a 
This 
may have pained his sensitive nature, and led him to 
seek refuge in the solitude of his painting room. Had 
he been inclined he had abundant opportunity for 


;social and friendly intercourse with his fellow-men. 


but he gradually came to live more and more in a state 
of mental isolation, keeping himself to himself, entirely 
absorbed in his art. ‘‘This man must be loved for 
his works, for his person is not striking nor his con- 
versation brilliant,’’ is the testimony of Dayes, the 
water-color painter (and: Girtin’s master), in 1804. 
Turner could never make up his mind to visit Farnley 
again after his old friend’s death, and his voice would 
falter when he spoke of the shores of the Wharfe. 

Turner visited Scotland in 1800, and in 1801 or 1802 
he made his first tour on the Continent. In the fol- 
lowing year, of the seven pictures he exhibited six 
were of foreign subjects, among them Bonneville, the 
Festival upon the Opening of the Vintage of Macon, 
and the well-known Calais Pier in the National Gallery. 
The last-named picture, although heavily painted and 
somewhat opaque in color, is magnificently composed 
and full of energy. A better idea of its masterly com- 
position can be formed from Mr. Seymour Haden’s 
vigorous etching than from the picture itself, which is 
now greatly darkened by time. 

In 1802, the year in which Turner became a Royal 
Academician, he took his old father, who still carried 
on the barber business in Maiden Lane, to live with 
him. The powder tax, imposed in 1795, drove out 
wigs and spoiled the old man’s trade. ‘‘It is pre- 
cisely,’’ says Mr. Hamerton, ‘‘ when the painter wins 
the full honors of the Academy—honors which gave a 
recognized and envied position in London society— 
that he takes his father home; a meaner nature would 
have tried to keep the old man at a safe distance.” 
Turner’s relations with his father were of the most 
dutiful and filial kind to the last.? 

In 1804 Turner made a second tour on the Continent 
and in the following year painted the Shipwreck and 
Fishing Boats in a Squall (in the Ellesmere collection), 
seemingly in direct rivalry of Vandervelde, in 1806 the 
Goddess of Discord in the Garden of the Hesperides 
(in rivalry of Poussin), and in 1807 the Sun rising 
through Vapor (in rivalry of Claude).2 The last two 
are notable works, especially the Sun. In after years 
it was one of the works he left to the nation, on the 
special condition of its being hung beside the Claudes 
in the National Gallery. In this same year (1807) 
Turner commenced his most serious rivalry. Possibly 
it arose out of a desire to break down Claude worship, 
the then prevailing fashion, and to show the eubhs 
that there was a living artist not unworthy of taking 
rank beside him. That the Liber Studiorum was 
suggested by the Liber Veritatis of Claude, and was 
intended as a direct challenge to that master, is be- 
yond doubt. There is, however, a certain degree of 
unfairness to Claude in the way in which the challenge 
was given. Claude made drawings in brown of his 


1 Turner’s father died in 1830, and the loss of *‘ poor old Dad,” 
as he used to call him, left a terrible void. He had lived in his 
son's house for nearly thirty years, looking after the affairs 
of his household, and making himself useful in various ways. 
It is said that he used to Ney bs and strain his son’s canvases and 
varnish them when finished, which may explain a ° 
Turner's that “ his father used to begin and finish his pi 
for him.” He also attended to mae lery in Queen Anne Street, 
showed in visitors. and took care of the dinner, if he did not him- 
self cook it. Turner was never the same man after his father’s — 
death, living a life of almost complete isolation. { . 

2 This spirit of rivalry showed itself early in his er He 
began by pitting himself against his contem a after- — 

cial 


wards, when his powers were more te pg a ‘ 
of the old masters, notably Vandervelde and Claude. 

these years, while he kept up a constant rivalry 

living and dead, he was continuing his unresting a 

study of nature, and, while seemingly a mere f 

ancients, was accumulating that immense s 

which in after years, when his true genius 

to use to such purpose, ; 
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pictures as they left the easel, not for publication, but 
merely to serve as private memoranda. ‘Turner’s Liber 
drawings had no such purpose, but were intended as a 
direct appeal to the public to judge between the two 
artists. ‘The first of the Liber drawings were made in 
the autumn of 1806, the others at intervals till about 
1815. They are of the same size as the plates and care- 
fully finished in sepia. About fifty of them are now 
to be seen in the Turner rooms of the National Gal- 
lery. The issue of the Liber began in 1807 and con- 
tinued at irregular intervals till 1819, when it stopped 
at the fourteenth number. ‘Turner had resolved to 
manage the publishing business himself, but in this he 
was not very successful. He soon quarrelled with his 
engraver, F. ©. Lewis, on the ground that he had 
raised his charges from five guineas a plate to eight 
[$25.52 to $40.82]. He then employed Charles Turner, 
who agreed to do fifty plates at the latter sum, but, 
after finishing twenty, he too wished to raise his price, 
and, as a matter of course, this led to another quarrel. 
Reynolds, Dunkarton, Lupton, Say, Dawe, and other 
engravers were afterwards employed—Turner himself 
etching and mezzotinting some of the plates. Hach 
art of the Liber contained five plates, the subjects, 
ivided into ** historical,’ ‘‘ pastoral,’ ‘‘ marine,”’’ ete., 
embracing the whole range of landscape art. Seventy- 
one plates in all were published (including one as a gift 
of the artist to his subscribers); ten other plates— 
more or less completed—intended for the fifteenth and 
sixteenth numbers were never published, the work 
being stopped for want of encouragement. Absence 
of method and of business habits may account for 
this. Turner is said to have got up the numbers in 
his own house with the help of a female servant. 
The plates, which cost the subscribers only five shil- 
lings [$1.21] apiece, were so little esteemed that in the 
ear’ y quarter of the 19th century they were sometimes 
used for lighting fires. So much has fashion, or public 
taste, changed since then that a fine proof of a single 
plate has sold for £210 [$1020.60]. The merit of the 
lates is unequal; some—for example, Solway Moss, 
nverary Pier, Hind Head Hill, Ben Arthur, Rizpah, 
Junction of the Severn and Wye, and Peat Bog—are 
of great beauty, while a few are comparatively tame 
and uninteresting. Among the unpublished plates 
_ Stonehenge at Daybreak and Sheep Washing, Windsor 
Castle ike a high place. The Liber shows strong 
traces of the influence of Cozens and Girtin, and, as a 
matter of course, of Claude. In most of the designs 
the predominant feeling is serious; in not a few, 
gloomy, or even tragic. A good deal has been written 
about Turner's intention, and the ‘‘lessons’’ of the 
Liber Studiorum. Probably his only intention in the 
beginning was to show what he could do, to display his 
art, to rival Claude, perhaps to educate public taste, 
and at the same time make money. If lessons were 
intended they might have been better conveyed by 
words. ‘Silent always with a bitter silence, disdain- 
ing to tell his meaning,’’—such is Mr. Ruskin’s ex- 
planation ; but surely Turner had little reason for either 
silence or contempt because the public failed to see in 
landscape art the means of teaching it great moral 
lessons. The seventy plates of the Liber contain an 
almost complete epitome of Turner’s art. Already in 
this work are seen strong indications of one of his most 
remarkable characteristies—a knowledge of the prin- 
ciples of structure in natural objects; mountains and 
rocks are drawn, not with topographical accuracy, but 
with what appears like an intuitive feeling for geologi- 
eal formation ; and trees have also the same expression 
of life and growth in the drawing of stems and 
es. This instinctive feeling in Turner for the 
principles of organic structure is treated of at con- 
Pie h in the fourth volume of Modern 
ai rner is there contrasted with Claude, 
and some of the Dutch masters, greatly to 


er 1797 ‘Turner was. little concerned with mere 
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topographical facts: his pictures might be like the 
places represented or not; much depended on the 
mental impression produced by the scene. He pre- 
ferred to deal with the spirit, rather than with the local 
details of places. A curious example of the reason- 
ableness accompanying his exercise of the imaginative 
faculty is to be found in his creations of creatures he 
had never seen, as, for example, the dragon’ in the 
Garden of the Hesperides and the python in the 
Apollo, exhibited in 1811. Both these monsters are 
imagined with such vividness and reality, and the 
sense of power and movement is so completely ex- 
pressed, that the spectator never once thinks of them 
as otherwise than representations of actual facts in 
natural history. It needs but a little comparison to 
discover how far Turner surpassed all his contem- 
poraries, as well as all who preceded him, in these 
respects. The imaginative faculty he possessed was 
of the highest order, and it was further aided by a 
memory of the most retentive and unerring kind. 
A good illustration of this may be seen at Farnley 
Hall in a drawing of a Man-of-War taking in Stores. 
Some one, who had never seen a first-rate, expressed 
a wish to know what it looked like. Turner took a 
blank sheet of paper one morning after breakfast, out- 
lined the ship, and finished the drawing in three hours, 
Fawkes sitting beside him from the first stroke to the 
last. The size of this drawing is about 16 in. by 11 in. 
Mr. Ruskin thus describes it : 


“The hull of a first-rate occupies nearly one half of the 
picture to the right, her bows toward the spectator, seen 
in sharp perspective from stem to stern, with all her port- 
holes, guns, anchors, and lower rigging elaborately detailed, 
two other ships of the line in the middle distance drawn 
with equal precision, a noble breezy sea, full of delicate 
drawing in its waves, a store-ship beneath the hull of the 
larger vessel and several other boats, and a complicated 
cloudy sky, all drawn from memory, down to the smallest 
rope, in a drawing-room of a mansion in the middle of 
Yorkshire.” 


About the year 1811 Turner paid his first visit to 
Devonshire, the county to which his family belonged, 
and a curious glimpse of his simple manner of life is 
given by Redding, who accompanied him on some of 
his excursions. On one occasion they spent a night 
together in a small road-side inn, Turner having a 
great desire to see the country around at sunrise. 


“Turner was content with bread and cheese and beer, 
tolerably good, for dinner and supper in one. In the little 
sanded room we conversed by the light of an attenuated 
candle and some aid from the moon until nearly midnight, 
when Turner laid his head upon the table and was soon 
fast asleep. Three or four hours rest was thus obtained, 
and we went out as soon as the sun was up to explore the 
surrounding neighborhood. It was in that early morning 
Turner made a sketch of the picture Crossing the Brook.” 
In another excursion to Borough Island, “ the morning was 
squally and the sea rolled boisterously into the Sound. Off 
Stakes Point it became stormy; our Dutch boat rode bravely 
over the furrows. Two of the party were ill. Turner was 
all the while quiet, watching the troubled scene. Bolt 
Head, to seaward, against which the waves broke with 
fury, seemed to absorb his entire notice, and he scarcely 
spoke a syllable. While the fish were getting ready Turner 
mounted nearly to the highest point of the island rock, 
and seemed writing rather than drawing. The wind was 
almost too violent for either purpose.” 


This and similar incidents show how careless of com- 
fort Turner was, and how devoted to his art. The 
tumult and discomfort by which he was surrounded 
could not distract his powers of observation ; and some 
thirty years later there is still evidence of the same 
kind. In the catalogue of the exhibition of 1842 one 


1 “The strange unity of vertebrated action and of a true bony 
contour, infinitely varied in every Vertebra, with this glacial 
outline, together with the adoption of the head of the Ganges 
crocodile, the fish-eater, to show his sea descent (and this in the 
year 1806, when hardly a single fossil saurian skeleton existed 
within Turner’s reach), renders the whole conception one of the 
most curious exertions of the imaginative intellect with which I 
am acquainted in the arts” (Ruskin, Mod. Painters, vol. y. p. 318). 
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of his pictures bears the following title, ‘‘ Snow-Storm : 
steamboat off a harbor’s mouth making signals in 
shallow water, and going by the lead. The author 
was in that storm the night the ‘Ariel’ left Har- 
wich.”’ 

From 1813 till 1826, in addition to his Harley Street 
residence, Turner had a country house at Twickenham. 
He kept a boat on the river, also a pony and gig, in 
which Ee used to drive about the neighboring country 
on sketching expeditions. The pony, for which Turner 
had a great love, appears in his well-known Frosty 
Morning in the National Gallery. He appears to 
have had a great affection for animals, and one in- 
stance of his tenderness of heart is given by one who 
often joined him in the amusement of fishing, of 
which ‘Turner was very fond. ‘‘I was often with him 
when fishing at Petworth, and also on the banks of 
the Thames. His success as an angler was great, 
although with the worst tackle in the world. Kvery 
fish he caught he showed to me, and appealed to me 
to decide whether the size justified him to keep it for 
the table or to return it to the river; his hesitation 
was often almost touching, and he always gave the 
prisoner at the bar the benefit of the doubt.’’ 

In 1813, Turner commenced the series of drawings, 
forty in number, for Cooke’s Southern Coast. This 
work was not completed till 1826. The price he at 
first received for these drawings was £7, 10s. [$36.45] 
each, afterwards raised to £13, 2s. 6d. [$63.79]. 

Crossing the Brook appeared in the Academy of 
1815. It may be regarded as a typical example of 
Turner’s art at this period, and marks the transition 
from his earlier style to that of his maturity. It rep- 
resents a piece of Devonshire scenery, a view on the 
river Tamar. On the left isa group of tall pine-trees, 
beautifully designed and drawn with great skill and 
knowledge of structure, in the foreground a couple of 
children, with a dog carrying a bundle in its mouth 
across the brook, and beyond, a vast expanse of richly- 
wooded country, with glimpses of a winding river, an 
old bridge, a mill, and other buildings, and, in the far 
distance, the sea. Both in design and execution this 
work is founded upon Claude. Some critics consider 
it one of Turner’s greatest works ; but this is open to 
question.t It can hardly be called a work in full 
color: it is limited to grays and quiet greens for the 
earth and pale blues for the sky. It is a sober but 
very admirable picture, full of diffused daylight, and 
in the painting of its distance better than any master 
who had preceded him. The fascination of the re- 
mote, afterwards so distinctive an element in Turner’s 
pictures, shows itself here. Perhaps nothing tests 
the powers or tries the skill of the landscape-painter 
more severely than the representation of distant 
effects. They come and go so rapidly, are often in a 
high key of light and color, and so full of mystery and 
delicacy, that anything approaching to real imitation 
is impossible. Only the most retentive memory and 
the most sensitive and tender feeling will avail. These 
qualities Turner possessed to a remarkable degree, 
and as his powers matured there was an ever-increas- 
ing tendency in his art to desert the foreground, where 


things were definite and clear, in order to dream in| Z/ 


the infinite suggestiveness and space of distances. Dido 
Building Carthage also belongs to this period. It 
hangs beside the Claudes in the National Gallery. It 
pertains to the old erroneous school of historical 
painting. Towering masses of Claudesque architec- 
ture piled up on either side, porticoes, vestibules, and 
stone pines, with the sun in a yellow sky, represent 
the Carthage of Turner’s imagination. ith all its 
faults it is still the finest work of the class he ever 
painted. Carthage and its fate had a strange fascina- 


1 Crossing the Brook was a great favorite with Turner. It was 

painted for a patron, who, dissatisfied with it, left it on the 

wash nee. iA price tue — roe seems to have 
of the objection. rmnersu uent fused 

_ of £1600 [$7776] for it. © at “he ae 


TURNER. 


{tion for him. It is said that he regarded it as a moral 
'example to England in its agricultural decline, its in- 
‘crease of luxury, and its blindness to the insatiable 
| ambition of a powerful rival. He returned again to this 
| theme in 1817, when he exhibited his Decline of the 
Carthaginian Empire: Hostages Leaving Carthage 
|for Rome,—a picture which Mr. Ruskin describes as 
‘little more than an accumulation of academy stu- 
dent’s outlines colored brown.”’ 

In 1818, Turner was in Scotland, making drawings 
for the Provincial Antiquities for which Sir Walter 
Scott supplied the letterpress, and in 1819 he visited 
Italy for the first time.? One of the results of this 
visit was a great change in his style, and from this 
time his works became remarkable for their color. 
Hitherto he had painted in browns, grays, and blues, 
using red and yellow sparingly. He had gradually 
been advancing from the sober gray coloring of Van- 
dervelde and Ruysdael to the mellow and richer tones 
of Claude. His works now begin to show a heightened 
scale of color, gradually increasing in richness and 
splendor and reaching its culminating point in such 
works as the Ulysses, Childe Harold’s Pilgrimage, the 
Golden Bough, and the Fighting Téméraire. All 
these works belong to the middle period of 'Turner’s 
art (1829-39), when his powers were entirely devel- 
oped and entirely unabated. Much of his most beau- 
tiful work at this period is to be found in his water- 
color drawings : those executed for Whitaker's History 
of Richmondshire (1819-21), for Cooke’s Southern 
Coast (1814-26), for The Rivers of England (1824), 
for England and Wales (1829-38), Provincial Antiqui- 
ties (1826), Rogers’s Jtaly (1830), Scott's Works 
(1834), and The Rivers of France (1833-35) are in 
many instances of the greatest beauty. Of the Rich- 
mondshire drawings Mr. Ruskin says, ‘*The foliage 
is rich and se catlined in composition, the rock and 
hill drawing insuperable, the skies exquisite in com- 
plex form.’ 

But perhaps one of the greatest services Turner © 
rendered to the art of England was the education of a 
whole school of engravers. His best qualities as a 
teacher came from the union of strength and delicacy 
in his work; subtle and delicate tonality was almost a 
new element for the engraver to deal with, but with 
Turner’s teaching and careful supervision his engravers 
by degrees mastered it more or less pone and 
something like a new development of the art of en- 
graving was the result. No better proof can be found 
of the immense advance made than by comparing the 
work of the landscape engravers of the pre-Turnerian 
period with the work of Miller, Goodall, Willmore, 
Cooke, Wallis, Lupton, C. Turner, Brandard, Cousen, 
and others who worked under his guidance. The art 
of steel engraving reached its highest development 
in England at this time. Rogers's Jtaly (1830) and 
his Poems (1834) contain perhaps the most beautiful 
and delicate of the many engravings executed after 
‘Turner's drawings. They are vignettes,* a form of art 
which Turner understood better than any artist ever 
did before,—perhaps, we might add, since. The Alps 
at Daybreak, Columbus Discovering Land, and 
ora Quieti may be given as examples of the finest. 
In 1828, Turner paid a second? visit to Italy, this — 
time of considerable duration, on the way visiti 
Nimes, Avignon, Marseilles, Genoa, 8 vi 
Siena, and in the following year he exhibited the 
Ulysses Deriding Polyphemus, now in the National — 
Gallery. It marks the beginning of the central and — 
best period of Turner's power. This work is so well — 


2 [Hamerton says (p. 178, Life of J. W. M. Turner, 
“He Ma one = 1813, he revisited it in 1819.’ 
AM. Ep. 


k 
treated the vignette most exquisitely, and, i 
to find some particular reason his, I 
have been because there was n: 


dream-wonld, and that his sense of g radation 
cate ever possessed by man” (Hamerton). — 


TURNER. 


known that description is hardly needed. The galley | 
of Ulysses occupies the centre of the picture; the | 
oars are being thrust out and the sailors flocking up 
the masts to unfurl sail, while Ulysses waves the | 
blazing olive tree in defiance of the giant, whose huge | 
form is seen high on the cliffs above ; and the shadowy | 
horses of Phoebus are traced in the slanting rays of 
the rising sun. he impression this picture leaves is | 
one of great power and splendor. The painting 
throughout is magnificent, especially in the sky. Leslie | 
speaks of it as ‘‘a poem of matchless splendor and | 
beauty.’’ From this period onward till about 1840 | 
Turner's life was one of unceasing activity. Nothing | 
is more astonishing than his prodigious fertility ; he 
rose early, worked from morning till night, entirely | 
absorbed in his art, and gradually became more and | 
more solitary and isolated. Between 1829 and 1839) 
he sent fifty-five pictures to the Royal Academy, 
painted many others on private commission, made 
over four hundred drawings for engravers, besides | 
thousands of studies and sketches from nature. His) 
industry accounts for the immense quantity of work 
he left behind him. There is not the slightest evidence 
to show that it arose from a desire to make money, 
which he never cared for in comparison with his art. 
He has been accused, perhaps not without some cause, 
of avarice and meanness in his business dealings, and | 
many stories are told to his discredit. But in private. 
he often did generous things, although owing to his 
reserved disposition his virtues were known only to a 
few. His faults on the other hand—thanks to the 
malice, or jealousy, of one or two individuals—were 
freely talked about and, as a matter of course, greatly 
exaggerated. ‘‘ Keep it, and send your children to | 
school and to church,’’ were the words with which he 
declined repayment of a considerable loan to a poor 
drawing-master’s widow. On another occasion, when 
interrupted in his work, he roughly chid and dismissed 
the applicant, a poor woman ; but she had hardly left 
his door before he followed her and slipped a £5 
note into her hand. His tenants in Harley Street 
were in arrears for years, but he would never allow 
his lawyer to distrain; and if further proof’ of his 
generosity were needed his great scheme for better- 
ing the condition of the unfortunate in his own pro- 
fession should suffice. On one occasion he is known 
to have taken down a picture of his own from the 
walls of the Academy to make room for that of an 
unknown artist. 

The first of Turner’s Venetian pictures (Bridge 
of Sighs, Ducal Palace and Custom House, Venice, 
Canaletti Painting) appeared in the Academy in 1833. 
Compared with nie sober, prosaic work of Canaletti, 
Turner's pictures of Venice appear like poetic dreams. 
Splendor of color and carelessness of form generally 
characterize them. Venice appeared to him ‘‘a city 
of rose and white, rising out of an emerald sea against 
a sky of sapphire blue.’’ Many of these Venetian 
pictures belong to his later manner, and some of them, 
the Sun of Venice, Going to Sea (1843), Approach to 
Venice (1844), and -Venice, Evening, Going to the 
Ball (1845), to his latest. As Turner grew older his 
love of brilliant color and light became more and more 
acharaeteristic. In trying to obtain these qualities he 
ually fell into an unsound method of work, treat- 
ing oil as if it had been water-color, using both in- 
discriminately on the same canvas, utterly regardless 
of the result. Many of his finest pictures are already 
in a ruined state, mere wrecks of what they once 


were. 

The Fighting Téméraire Tugged to her Last Berth 
to be Broken up (see vol. xxi. p. 461, Fig. 43) was 
exhibited in the Academy of 1839. _By many it is con- 

‘ one of his finest works. Turner had all his 


life been half a sailor at heart : he loved the sea, and 
hipping, and sailors and their ways; many of his 
pictures are sea pieces; and the old ships of Col- 
gwood and Nelson were dear to him. ence the 
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pathetic feeling he throws around the fighting Témé- 
raire. The old three-decker, looking ghostly and wan 
in the evening light, is slowly towed along by a black, 
fiery little steam tug,—a contrast suggesting the pass- 
ing away of the old order of things and the advent of 
the new; and behind the sun sets red in a thick bank 
of smoke or mist. The Slave Ship, another impor- 
tant sea picture, was exhibited in the following year, 


'and in 1842 Peace: Burial at Sea, commemorative of 


Wilkie. 

Turner had now reached his sixty-seventh year, but 
no very marked traces of declining power are to be 
seen in his work. Many of the water-color drawings 
belonging to this period are of great beauty, and, al- 
though a year or two later his other powers began to 
fail, his faculty for color remained unimpaired almost 
to the end. He paid his last visit to the Continent in 
1843, wandering about from one place to another, and 
avoiding his own countrymen, an old and solitary man. 
At his house in Queen Anne Street they were often 
ignorant of his whereabouts for months, as he seldom 
took the trouble to write to any one. ‘T'wo years later 
(1845) his health gave way and with it both mind and 
sight began to fail. The works of his declining period 
exercised the wit of the critics. Turner felt these 
attacks keenly. He was naturally kindhearted and 
acutely sensitive to censure. ‘‘A man may be weak in 
Wea age,” he once remarked, ‘‘but you should not tell 

im so. 

After 1845 all the pictures shown by Turner belon 
to the period of decay,—mere ghosts and shadows o 
what once had been. In 1850 he exhibited for the 
last time. He had given up attending the meetings 
of the Academicians; none of his friends had seen him 


‘for months; and even his old housekeeper had no idea 


of his whereabouts. Turner’s mind had evidently 
given way for some time, and with that love of secrecy 
which in later years had grown into a passion he had 
gone away to hide himself in a corner of London. He 
had settled as a lodger in a small house in Chelsea, 
overlooking the river, kept by his old Margate land- 
lady, Mrs. Booth. To the children in the neighbor- 
hood he was known as ‘‘ Admiral Booth.’’ His short, 
sailor-like figure may account for the idea that he was 
an impoverished old naval officer. He had been ill 
for some weeks, and when his Queen Anne Street 
housekeeper at last discovered his hiding-place she 
found him sinking, and on the following day, the 19th 
December, 1851, he died. He was buried in St. 
Paul’s cathedral, in deference to a wish he had himself 
expressed. 


He left the large fortune he had amassed (about £140,000 
[$680,400]) to found a charity for the “maintenance and 
support of male decayed artists, being born in England, and 
of English parents only, and of lawful issue.’ His pictures 
he bequeathed to the nation, on condition that they were 
to be exhibited in rooms of their own, and that these rooms 
were to be called “ Turner’s Gallery.” The will and its 
codicils were so confused that after years of litigation, 
during which a large part of the money was wasted in legal 
expenses, it was found impossible to decide what Turner 
really wanted. A compromise was effected in which the 
wishes of everybody, save those of the testator, were con- 
sulted, his next-of-kin, whom he did not mean to get a 
single farthing, inherited the bulk of his property. The 
nation got all the pictures and drawings, and the Royal 
Academy £20,000 [$97,200]. 

It is unnecessary here to do more than allude to the 
charges which have been brought against Turner’s moral 
character. Like most men of note he had his enemies and 
detractors, and it is toe be regretted that so many of the 
stories they set in circulation should have been repeated by 
one of his biographers, who candidly admits having ‘ spared 
none of his faults,” and excuses himself for so doing by 
“what he hopes” is his “ undeviating love of truth.” The 
immense quantity of work accomplished by Turner during 
his lifetime, work full of the utmost delicacy and refine- 
ment, proves the singularly fine condition of his nervous 
system, and is perhaps the best answer that can be given 
to the charge of being excessively addicted to sensual 
gratification. In his declining years he possibly had re- 
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course to stimulants to help his failing powers, but it by no 
means follows that he went habitually to excess in their 
use. He never lost an opportunity of doing a kindness, and 
under a rough and cold exterior there was more good and 
worth hidden than the world imagined, ‘“ During the ten 
years I knew him,” says Mr. Ruskin, “ years in which he 
was suffering most from the evil-speaking of the world, I 
never heard him say one depreciating word of any living 
man or man’s work ; I never saw him look an unkind or 
blameful look ; I never knew him let pass, without sorrow- 
ful remonstrance, or endeavor at mitigation, a blameful 
word spoken by another. Of no man but Turner, whom I 
have ever known, could I say this.” Twice during his 
earlier days there are circumstances leading to the belief 
that he had thoughts of marriage, but on both occasions it 
ended in disappointment, and his home after his father 
died was cheerless and solitary, without solace or comfort 
of any kind. 

If Turner had died early his reputation as an artist 
would have been very different from what it ultimately 
became. He would not have been recognized as a colorist. 
It was only after the year 1820 that color began to assert 
itself strongly in his work. He painted for many a year 
in grays and greens and browns, went steadily through 
“the subdued golden chord,” and painted yellow mists and 
suns rising through vapor; but as time went on that was 
no longer enough, and he tried to paint the sun in his 
strength and the full glories of sunshine. The means at 
the painter’s disposal are, however, limited, and Turner, 
in his efforts after brilliancy, began to indulge in reckless 
experiments in color. He could not endure even the 
slightest restraints which technical limitations impose, but 
went on trying to paint the unpaintable. As a water-color 
painter Turner stands pre-eminent; he is unquestionably 
the greatest master in that branch of art that ever lived. 
If his work is compared with that of Barrett, or Varley, 
or Cozens, or Sandby, or any of the earlier masters, so great 
is Turner’s superiority that the art in his hands seems to 
be lifted altogether into a higher region. 

In 1843 a champion, in the person of Mr. Ruskin, arose 
to defend Turner against the unjust and ignorant attacks 
of the press, and what at first was intended as a “short 
pamphlet, reprobating the manner and style of these 
critics,’ grew into the five volumes known as Modern 
Painters. The writer employs all his eloquence and his 
great critical faculty to prove how immeasurably superior 
Turner was to all who had ever gone before, hardly re- 
stricting his supremacy to landscape art, and placing him 
among the “seven supreme colorists of the world.” Two 
lives of Turner have been written, one by Mr. Thornbury, 
the other by Mr. Hamerton. The work of the latter de- 
serves the highest commendation ; it gives a clear and con- 
sistent history of the great artist, and is characterized by 
refined thought and critical insight. An excellent little 
book by Mr. W. C. Monkhouse should also be noticed. 

(G. RE.) 

TURNHOUT, a town of Belgium, in the province 
of Antwerp, 25 miles east-northeast from Antwerp 
and 6 from the Dutch frontier, stands in the middle 
of a wide plain. It is a prosperous manufacturing 
and commercial centre, the chief industries being the 
weaving of cottons and linens (especially ticking), lace- 
making, paper-making, brick-making, dyeing, bleach- 
ing ; there is also an establishment for the rearing of 
leeches. The population of the commune in 1876 
was 15,743. 

TURNING. See Larne. 

TURNIP. See AcricuLturg, vol. i. pp. 325-327, 
and Horticutturg, vol. xii. p. 301. 

TURNIP-FLY, Turnrp-FLeA, or Earta FLEa- 
Bret eg, the name applied to several species of Haltica 
which infest turnip fields and do considerable damage 
to crops. The genus belongs to the family Chrysome- 
lide, and includes about 100 
species. The turnip-fly most 
usually met with, Haltica ne- 
morum, is scarcely 2mm. in 
length and of a shining black 
color, with two ochreous yel- 
low longitudinal bands running 
along each wing-case ; the bands 
are slightly sinuous and bend 
inwards at the hinderend. Of 
the eleven-jointed, antennz the 
first three segments are yellow and the remainder black. 


Turnip-fly (Haltica 
nemorum), 


TURN HOUT—TURNSTONE. 


The cox are black, the rest of the legs having a yel- 
lowish hue. The coxze and tibize are stout and formed 
for leaping, especially in the posterior pair of legs. 
The remarkable power of jumping has given rise to 
the name turnip-flea. The females are slightly longer 
and decidedly stouter than the males. 

Another species, /Z. concinna, has a greenish yellow 
or brassy appearance, and the tibiz of the two pos- 
terior legs are armed with a thorn-like hook. A third 
species, H. consobrina, is of a dark blue color above, 
whilst another species, /7. obscurella, often very 
abundant, is of a lighter blue color, and larger than 
those mentioned above. 


The life-history of Haltica nemorum may be taken as an 
example of that of the genus. The beetles begin pairing 
during April, and continue all through the summer. The 
female lays but few eggs, usually one a day. The eggs are 
deposited on the under surface of a leaf, close under one 
of the projecting veins; they possess a protective coloring. 
The development within the egg lasts ten days, at the end 
of which a small larva creeps out, and at once eats its way 
through the lower epidermis of the leaf into the mesophyll 
and there forms long winding burrows. The larva or 
maggot is of a yellowish color and somewhat eylindrical in 
form. It has three pairs of legs anteriorly and a pair of 
pro-legs at its hinder end. The most anterior and the 
most posterior segment bear a black spot. The mouth is 
provided with a pair of mandibles, by means of which the 
larva eats its way through the soft tissue of the leaf. This 
larval condition lasts about six days; the maggot then 
leaves the leaf and buries itself some one or two inches 
beneath the surface of the earth; here it turns into a 
chrysalis. From this the full-grown beetle emerges after 
an interval of fourteen days, and it is in this stage of its 
life-history that it proves most destructive to the turnip 
crop. Several broods may be produced each season; the 
beetle lives through the winter sheltered under fallen 
leaves, pieces of wood, clods of earth, ete., until the warmth 
of spring awakens it, when it soon begins to lay eggs. 

Since the chief damage to the crop is due to the perfect 
beetle devouring the young leaves of the turnip plant, one 
of the most important methods of dealing with the pest is 
to ensure a strong and healthy growth of the plant, by 
means of manuring, watering, ete. Another preventative 
is the removal of such weeds as the shepherd's purse and 
charlock, which harbor the insect in great numbers, and 
the removal of any stubble in which it might pass the 
winter. When a crop is badly attacked dressings of soot 
and gas-lime mixed with sulphur and lime, or of soot or 
lime alone, prove efficacious, but these must be applied 
whilst the dew is on the leaves or the “ fly” will escape. 


TURNSTONE, the name long given’ to a shore- 
bird, from its habit of turning over with its bill such 
stones as it can to seek its food in the small crusta- 
ceans or other animals lurking beneath them. It is 
the Tringa interpres* of Linnzeus and Strepsilas in- 
terpres of most later writers, and is remarkable as 
being perhaps the most cosmopolitan of birds; for, 
though properly belonging to the northern hemi- 
sphere, there is scarcely a sea-coast in the world on 
which it may not occur: it has been obtained from 
Spitzbergen to the Strait of Magellan and from Point 
Barrow to the Cape of Good Hope and New Zealand— 
examples from the southern hemisphere being, how- 
ever, almost invariably in a state of plumage that 
shows, if not immaturity, yet an ineptitude for repro- 
duction. It also, though much less commonly, resorts 
to the margins of inland rivers and lakes; it is 
very rarely seen except in the neighborhood of water, 
and salt water for preference. iG 


Pts 

The Turnstone is about as big as an ordinary e; but, 
compared with most of its allies of the group to 
which it belongs, its form is somewhat heavy, and its legs 
are short. Still it is brisk in its movements, and its 
1 The name seems to appear first in W hby’s O ! 
(p. 231) in 1676; but he gave as an alias that of D 
which name a drawing, figured by him (pl. 58), was 
by Sir Thomas Browne. ‘oo 
this bird om (ue island of Gotland, 18¢ daly, Tals w 
on the island o an 

mistaken belief that it was there called Tolk (- 
that name properly belongs to the RepsH 
Pad to other animals that it uw 

ger. 


he 
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variegated plumage makes it a pleasing bird. Seen in 


front, its white face, striped with black, and broad black | 


ygorget attract attention as it sits, often motionless, on the 
rocks; while in flight the white of the lower part of the 


back and white band across the wings are no less conspicu- | 


ous even at a distance. 
chestnut of the mantle and upper wing-coverts, and the 
combination of colors thus exhibited suggests the term 
“tortoise-shell” often applied to it—the quill-feathers 
being mostly of a dark brown and its lower parts pure 
white. The deeper tints are, however, peculiar to the 
nuptial plumage, or are only to be faintly traced at other 
times, so that in winter the adults—and the young always 
—have a much plainer appearance, ashy-gray and white 
being almost the only hues observable. From the fact that 
Turnstones may be met with at almost any season in vari- 


ous parts of the world,! and especially on islands as the | 


Canaries, Azores, and many of those in the British seas, it 
has been inferred that these birds may breed in such places. 
In some cases this may prove to be true, but in most evi- 
dence to that effect is wanting. In America the breeding 
range of this species has not been defined. In Europe 
there is good reason to suppose that it includes Shetland ; 
but it is on the northwestern coast of the continent, from 
Jutland to the extreme north of Norway, that the greatest 
number are reared. The nest, contrary to the habits of 
most Limicole, is generally placed under a ledge of rock 
which shelters the bird from observation,’ and therein are 
Jaid four eggs, of a light olive-green, closely blotched with 
brown, and hardly to be mistaken for those of any other 
bird. A second species of Turnstone is admitted by some 
authors and denied by others. This is the S. melanocepha- 
lus of the Pacific coast of North America, which is said to 
be on the average larger than S. interpres, and it never ex- 
hibits any of the chestnut coloring. 


Though the genus Strepsilas seems to be rightly 
placed among the Charadriide (cf. PLOVER), it occu- 
pies a somewhat abnormal Eee among them, and 
in the form of its pointed beak and its variegated 
coloration has hardly any very near relative. (A. N.) 

TURPENTINE consists of the oleo-resins which 
exude from certain trees, especially from some conifers 
and from the terebinth tree, Pistacia Terebinthus, L. 
It was to the product of the latter, now known as 
Chian turpentine, that the term was first applied. 
The terebinth tree (répuerfoc of Theophrastus) and its 
resin (Ayrivy tepuivocvn) were well known and highly 
prized from the earliest times. The tree is a native 
of the islands and shores of the Mediterranean, pass- 
ing eastward into Central Asia; but the resinous exu- 
dation found in commerce is collected in the island of 
Scio. Chian turpentine is a tenacious semi-fluid trans- 
parent body, yellow to dull brown in color, with an 
agreeable resinous odor and little taste. On exposure 
to the air it becomes dry, hard, and brittle. In their 
gener characters, turpentines are soft solids or semi- 

uid bodies, consisting of a mixture of one or more 
resins with essential oils, which, although differing in 
physical properties, have a composition corresponding 
to the formula CjoH,s. They also contain minute quan- 
tities of oxygenated oils. Formerly they had consid- 
erable reputation in medicine, and they still continue 
to be employed in plasters and ointments; but their 
t use is in the arts, for which they are separated 
y distillation into rosin or colophony (see Rosty, vol. 
xx. pp. 875-76) and oil or spirit of turpentine. 


Crude or common turpentine is the commercial name which 
embraces the oleo-resin yielded by several coniferous trees, 
both European and American. The principal European 

roduct, sometimes distinguished as Bordeaux turpentine, 
is obtained from the sea pine, Pinus maritima, in the Landes 
department of France. Crude turpentine is further yielded 
by the Scotch fir, P. sylvestris, throughout northern Europe, 


_ and by the Corsican pine, P. Laricio, in Austria and Corsica, 


In the United States the turpentine-yielding pines are the 
swamp pine, P. palustris, and the loblolly, P. Teda, both 


inhabiting North and South Carolina, Georgia, and Ala- 


e authors of The Water Birds of North America (i. . 123) in 
rence to this fact raise the ingenious question, “ Do birds, 
yo Beret da me old, effete, or barren, prefer to stay in a 


is little external difference between the sexes, and the 
-contrasted colors of the hen-bird seem to require some 


A nearer view will reveal the rich | 
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|bama. Venice turpentine is yielded by the large trée, Larix 
europea, from which it is collected principally in Tyrol. 
Strasburg turpentine is obtained from the bark of the silver 
| fir; but it is collected only in small quantities. Less known 
turpentines are obtained from the mountain pine, P. Pumilio, 
the stone pine, P. Cembra, the Aleppo pine, P. halepensis, ete. 
The so-called Canada balsam, from Abies balsamea (see 


| BALSAM, vol. iii. p. 253), is also a true turpentine. 


Oil of turpentine as a commercial product is obtained from 
all or any of these oleo-resins, but on a large scale only 
from crude or common turpentine. The essential oil is 
rectified by redistillation with water and alkaline car- 
bonates, and the water which the oil carries over with it is 
removed by a further distillation over calcium chloride. 
Oil of turpentine is a colorless liquid of oily consistence, 
with a strong characteristic odor and a hot disagreeable 
taste. Its boiling point ranges from 152° [306° F.] to 172° C. 
{346° F.] at ordinary temperature; its sp. gr. is between 
0.556 and 0.870; and in optical properties it rotates the 
plane of polarized light both to right and left in varying 
degrees according to its sources. It is soluble in alcohol, 
ether, benzol, other essential oils, and the fixed oils, and 
itself is a solvent of resins and caoutchouc. On exposure to 
the air it dries to a solid resin, and when oxidized in the 
presence of water gives off peroxide of hydrogen—a reac- 
tion utilized in the preparation of a disinfectant called 
“sanitas.” Oil of turpentine is largely used in the prepara- 
tion of varnishes, and as a medium by painters in their 
“flat” colors. 


TURPIN, archbishop of Rheims and the supposi- 
tious author of Historia Karoli Magni et Rotholand?, 
is probably to be identified with Tilpin, who was arch- 
bishop of Rheims towards the end of the 8th century. 
This Tilpin is alluded to by Hinemar (845-882), his 
third successor in the see. According to Flodoard (ob. 
969), Charles Martel drove Ragobert, bishop of 
Rheims, from his office, putting in his place a warrior- 
clerk, Milo. The same writer represents Milo as dis- 
charging a mission among the Vascones or Basques 
the very people to whom authentic history has ascribe 
the great Carolingian disaster at Roncesvalles. It is — 
possible that we owe the warlike legends that have 
accumulated round the name of Turpin to some confu- 
sion of his identity with that of his martial prede- 
cessor. Flodoard says that Tilpin was originally a 
monk of St. Denis ; and we know from Hinemar that, 
after his appointment to Rheims, he occupied himself 
in securing the restoration of the metropolitan rights 
and fanded property of his church, whose revenue and 
prestige had been impaired under Milo’s rule. He 
was, according to the latter authority, elected in the 
days of Pippin, the son of Charles Martel, 7e., be- 
tween 752 and 768. He died, if we may trust the 
evidence of a diploma alluded to by Mabillon, in 794. 
Hinemar, who composed his epitaph, makes him 
bishop for forty years and more, from which it is 
evident that he was elected somewhere about 754. 
Flodoard, however, states that he died in the forty- 
seventh year of his bishopric. Tilpin was present at 
the synod of Rome in 769; and Pope Hadrian, at the 
request of Charlemagne, sent him a pallium and con- 
firmed the rights of his church (Gulla Christiana, ix. 
28-30). According to Flodoard, he substituted monks 
for canons in the monastery of St. Remigius ; and 17th- 
century tradition ascribed to him an ancient pontificale, 
still extant in Marlot’s days (17th century). 


The above is a summary of all that authentic history and 
trustworthy tradition teach about the author to whom the 
common voice of the Middle Ages ascribed the Historia 
Caroli Magni. A short account of the work has been given 
elsewhere (ROLAND, LEGEND OF). But, popular as this 
production was during the Middle Ages, it was rather tue 
erystallization of earlier Roland legends than the soure’ of 
later ones. Potthast has enumerated about fifty -sdices 
without by any means, according to M. Gaston Paris, ex- 


hausting the list. The latter writer has made the Historia 
Karoli the subject of a special study (De Pseudo-Turpino, 
Paris, 1865), which may be recommended as a model of 
brilliant though cautious scholarship. The great popularity 
of the pseudo-Turpin seems to date from the latter half of 
the 12th century; and M. Paris enumerates at least five 
French translations belonging to the 13th, and one into 
Latin verse of about the same age. Mr. Ward (Cat. of 
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Romances, 549) has recently expressed a doubt as to whether 


the Turpin chronicle was completed at Vienne. 


TURQUOISE, a blue or bluish green mineral, 


valued, when cut and polished, as an ornamental stone. 


. . . i. | 
The finest variety occurs in Persia, whence it originally | 


reached western Europe by way of Turkey, and thus 
came to be called by the Venetians, who imported it, 
turchesa, and by the French turquoise. It is chemi- 
cally a hydrated phosphate of aluminium, associated 
with a variable proportign of hydrated Jay ee of 
copper, to which it owes much of its color. 

tints of certain varieties appear to be due to admixture 
with salts of iron. A fine blue Persian turquoise, 
analyzed by Prof. A. H. Church, yielded—alumina 
40.19, phosphorus pentoxide 32.86, water 19.34, cupric 
oxide 5.27, ferrous oxide 2.21, and manganous oxide 
0.36. The most valued tint of the turquoise is a 
delicate blue, inclining slightly to green ; in sent 
specimens the green becomes more pronounced with 
age. Although the turquoise is practically opaque, 
sections eae 

ination by transmitted light. Its microscopic struc- 
ture was first studied by Prof. Fischer of Freiburg 
(Baden), afterwards by H. Biicking of Strasburg, 
and recently by Clarke and Diller. Thin sections 
are almost colorless. Between crossed Nicols they 


show either a fibrous texture or a finely granular) 


aggregate of doubly-refracting particles without defi- 
nite crystalline outlines. The mineral has never 
been found crystallized, but occurs as veins, nodules, 
stalactitic masses, and incrustations. Large pieces are 
exceedingly rare. The specific gravity of turquoise is 
about 2.75, and its hardness below 6; it takes a fair 
polish and exhibits a feeble lustre. it is usually cut 
en cabochon or with a low convex surface, and in the 
East is frequently engraved with Persian and Arabic 
inscriptions, generally passages from the Koran,—the 
incised characters being in many eases gilt. Such ob- 
jects are worn as amulets. The turquoise has always 
been associated with curious superstitions, the most 
common being the notion that it changes color with 
variations in the state of its owner’s health, or even in 
sympathy with his affections. 


Persia is the chief centre of the turquoise trade, where 
the same mines have been worked for at least eight 
centuries. The finest stones are found near Nishapar in 
Khorasan (see PERSIA, vo]. xviii. p. 633). Tavernier, 
writing in the 17th century, states that the best turquoise, 
reserved for the sole use of the shah, was obtained from the 
mine which he describes as the Vieille Roche, while inferior 
stones were got from the Nowvelle Roche. These terms still 
survive, all turquoise of fine color being said in trade to be 
from the “old rock,” and that which is pale, or changes 
tint on exposure, is from the “new rock.” According to a 
recent report by Consul Benjamin at Teheran the best tur- 
quoise is found at,Aba Ridh, and all the Khordsan mines 
are farmed by a few prominent officials, who pay to the shah 
an annual rent of about £6500 [$31,590]. Dr. Tietze has lately 
described specimens of the matrix of the mineral brought to 
Vienna from Persia by General Schindler. These show that 
the turquoise occurs, not in clay-slate, as is often stated, but 
in a porphyritic trachyte or trachytic breccia, and in loose 
fragments in the neighboring alluvium. The mineral is 
also found in Kerman in southern Persia, but the stone is 

‘of pale color, tending to fade, and the mines which yield 
it are now nearly abandoned. In 1849 Major C. Macdonald 
found turquoise in Wady Maghara and Wady Sidreh, near 
SINAI (q.v.), where, according to Mr. H. Bauerman, it lines 
the open joints of a ferruginous sandstone, and is also em- 
bedded in small ochreous nodules in the rock itself. The 
redder the rock the finer the color of the associated tur- 
quoise. As the color is liable to fade, the Arabian turquoise 
has not a good name among jewelers, and the workings 
were abandoned by Macdonald in 1865. In Wady Maghara 
there are relics of extensive mining operations, presumably 
for turquoise, of so early a date that the rock was wrought 
by flint implements. The early inhabitants of Mexico 
made much use of this mineral for inlaying obsidian orna- 
ments, and for mosaic work with iron-pyrites. It was 
probably one of the stones known as chalchihuitl. In 1858 
Prof. W. P. Blake called attention to the occurrence of tur- 
quoise at Cerillos, about 22 miles southwest of Santa Fé, in 


he green | 


ground so thin as to admit of exam- | 


| chemical composition as the natural stone. 


TURQUOISE—TURRETIN. 


| New Mexico, where mining operations for this mineral 
were carried on two centuries ago. The turquoise varies 
in color from sky-blue to apple-green, and is found as nod- 
| ules and small veins in a felspathic rock of microgranitic 
' texture, probably of eruptive origin. The mines of Cerillos 
are no longer worked. A similar green mineral is found 
at Turquoise Mountain in Cochise county and at Mineral 
Park, Mohave county, Arizona. It also oceurs to a small 
extent in southern Nevada, where it is found as blue grains 
disseminated through a sandstone. In Europe the tur- 
quoise is found at Oelsnitz in Saxony and near Jordans- 
miihl in Silesia, occurring at the latter locality in clay- 
slate. Underthe names of callais and callaina Pliny described 
a green mineral which, if not our turquoise, seems to have 
been very closely related to it. A bright green mineral, 
wrought into beads, and found with stone hatchets in 
ancient graves at Men-er Hroeck (Rock of the Fairy) in 
Brittany, was described in 1864 by M. Damour, who, seek- 
ing to identify it with Pliny’s callais, revived this name. 
Dana afterwards brought the word into harmony with our 
mineralogical nomenclature by writing it callainite. The 
mineral in question is a hydrated phosphate of aluminium, 


| apparently identical with Breithaupt’s variscite. By many 


mineralogists the true turquoise is called calaite (see vol. 
Xvi. p. 422). 

Turquoise is commonly imitated by enamels, but of late 
some ingenious counterfeits have been made with the same 
To increase the 
deception, pieces of ochreous matter are inserted at the 
back of the artificial turquoise, to imitate the natural 
matrix. In order to distinguish between the genuine stone 
and its imitations, Pohl recommends that a splinter should 
be strongly heated in a platinum capsule, when the true 
turquoise is reduced to a brownish black powder or a fri- 
able mass with a decrepitating sound; the false turquoise 
does not decrepitate, but either fuses to a glass or is reduced 
to a frit. 


For recent information on the turquoise, see “ Das Vorkom- 
men der Tirkise bei Nischapur in Persien,” by Dr. E. Tietze, in 
Verhandl..d. k. k. geolog. Reichsanstalt, No, 6, 1884, p. 93; “ Mikros- 
kopische Untersuchung des Tiirkis,” by H. Biicking, in Zeitsch. f. 
Krystallog., vol. ii., 1878, p. 163; “ Eine einfache und sichere Unter- 
scheidungsweise der echten Tirkise von deren Nachahmun ned 
in N. Jahrb. f. Mineralogie, 1878, p. 864; ‘‘Turqois from New Mex- 
ico,” by F. W. Clarke and J. 8. Diller, in Americ, Journ. Science, 
Sept., 1886, p. 211; ‘‘ Revision of Mineral Phosphates, No. iv., Cal- 
aite,” ie H. Church, in Chem. News, x. p. 290; and note in 
Journ, Soc. Arts, xxxii., 1884, p. 1084. 


TURRETIN, or Turretint. Three theologians of 


this name figure in the history of Genevan Theology. 

1. Benorr TuRRETIN (1588-1631), the son of Fran- 
cesco Turretini, a native of Lucca, who settled in 
Geneva in 1579, was born in that town on 9th No- 
vember, 1588. He was ordained a pastor in Geneva 
in 1612, and became professor of theolo, yin 1618. In 
1620 he repreamnsed the Genevan Church at the 
national synod of Alais, when the decrees of the synod 
of Dort were introduced into France; and in 1621 he 
was sent on a successful mission to the states general 
of Holland, and to the authorities of the ic 


towns, with reference to the defence of Geneva against 
the threatened attacks of the duke of Savoy. He 

ublished in 1618-20 a defence of the Genevan trans- 
Benoit Turretin died at Geneva 


ation of the Bible. 


inburgh in 1847. F. Tu 
died at Geneva on 28th September, 1687. He 
also the author of volumes entitled De Satisf 
Christi. Disputationes (Geneva, 1666) and D 
a Secessione Nostra ab Ecclesia Romana 
1687). 
3. JEAN ALPHONSE TuRRETIN (1671- 
the preceding, was born at Geneva on | 


TURTLE—TUSCULUM. 


1671. He was educated at Geneva and in Holland, 
and after travelling in England and in France was 
received into the ‘‘ Vénérable Compagnie des Pas- 
teurs’’ of Geneva in 1693. In 1697 he became pro- 
fessor of church history. During the next forty years 
of his life he enjoyed great influence in Geneva as the 
advocate of a more liberal theology than had prevailed 
under the preceding generation, and it was largely 
through his instrumentality that the use of the 
Formula Consensus Helvetica as a symbol was discon- 
tinued in 1725. He also wrote and labored for the 
promotion of union between the Reformed and Lu- 
theran Churches, his most important work in this 
connection being Nubes Testium pro Moderato et Paci- 


fico de Rebus Theologicis Judicio, et Institwenda inter 
Protestantes Concordia (Geneva, 1719). Besides this 
he wrote Cogitationes et Dissertationes Theologicee, 
on the principles of natural and revealed religion 
(Geneva, 1737); and commentaries on Thessalonians 
and Romans were published posthumously. He died 
at Geneva on Ist May, 1737. 

TURTLE. See Torrotse. 

TUSCANY (Ital. Zoscana), one of the sixteen com- 
partimenti of the kingdom of Italy, contains eight 
rovinces — Arezzo, Florence, Grosseto, Leghorn, 

ucea, Massa-Carrara 
area of 9287 square miles, with a population of 2,208,- 
869 in 1881. In 1859, immediately before it united 
with the kingdom of Sardinia, the grand-duchy of 
Tuscany, exclusive of Massa-Carrara, which then be- 
longed to Modena, but including the islands of Gor- 
gona, Elba, Pianosa, Formica, Montecristo, Giglio, 
and Gianutra, as well as the duchy of Lucea (united 
to it in 1847), had an area of 8625 square miles and 
2} Eepeneion of 1,806,940. See Ivaty, vol. xiii. p. 


ETRURIA (g.v.) was finally annexed to Rome in 351 B.c. 
(see Romer), aud constituted the seventh of the eleven 
regions into which Italy was, for administrative purposes, 
divided by Augustus. Under Constantine it was united 


Pisa, and Siena—and has an| 


into one province with Umbria, an arrangement which 
subsisted until at least 400, as the Notitia speaks of a “ con- 
sularis Tuscie et Umbrie.’ In Ammianus Marcellinus 
there is implied a distinction between “ Tuscia suburbica- 
ria” and “ Tuscia annonaria,” the latter being that portion 
which lies to the north of the Arno. After the fall of the 
Western empire Tuscia, with other provinces of Italy, came 
successively under the sway of Herulians, Ostrogoths, and 
Greek and Lombard dukes. Under the last-named, “ Tuscia 
Langobardorum,” comprising the districts of Viterbo, Cor- 
neto, and Bolsena, was distinguished from “ Tuscia Regni,” 
which lay more to the north. Under Charlemagne the 
name of Tuscia or Toscana became restricted to the latter 
only. One of the earliest of the Frankish marquises was 
Boniface, either first or second of that name, who about 828 
fought with success against the Saracens in Africa. Adal- 
bert I., who succeeded him, in 878 espoused the cause of 
Carloman as against his brother Louis III. of France, and 
suffered excommunication and imprisonment in conse- 
quence. Adalbert II. (the Rich), who married the ambi- 
tious Bertha, daughter of Lothair, king of Lorraine, took 
a prominent part in the politics of his day. A subsequent 
marquis, Hugo (the Great), became also duke of Spoleto in 
989. The male line of marquises ended with Boniface LI. 
(or III.), who was murdered in 1052. His widow, Beatrice, 
in 1055 married Godfrey, duke of Lorraine, and governed | 
the country till her death in 1076, when she was succeeded | 
MATILDA (q.v.), her only child by her first husband. 
ilda died in 1114 without issue, bequeathing all her ex- 

ve possessions to thechurch. The consequent struggle 
een the popes, who claimed the inheritance, and the 
who maintained that the countess had no right 
Srdisoses of imperial fiefs, enabled the principal cities of 
Tu y ly to assert their independence and govern 
selves under consuls and elders of their own selection. 

The most important of these Tuscan republics or self-gov- 


: 
‘ 


med communes were Florence, Pisa, Siena, Arezzo, Pistoia, 
d Lueca. Some account of the manner in which they 
were all gradually absorbed by Florence will be found 
er FLORENCE and Mepicr. The title of grand-duke of 
y_was conferred on Cosmo de’ Medici by Pius V. in 
emperor (Maximilian II.), after withholding 


| for some ultimately confirmed it to 
ecessor in 1596. In 1735, in view of the child- 
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lessness of Giovan Gastone, the last of the Medici, the suc- 
cession of Francis, duke of Lorraine, afterwards emperor 
Francis I., was arranged for by treaty. In 1765 he was 
succeeded as grand-duke by his second son Leopold (see 
LEOPOLD II.), who, on becoming emperor in 1790, handed 
Tuscany over to his second son Ferdinand, third grand- 
duke of the name. The duchy was occupied by the French 
in 1799, ceded to Louis, prince of Parma, by the convention 
of Madrid in 1801, and annexed to the French empire 
in 1808. Ferdinand, however, was reinstated in 1814, and 
on his death in 1824 was succeeded by his son Leopold, sec- 
ond grand-duke of the name, who was deposed by the con- 
stituent assembly on 16th August, 1860. See ITALy. 


TUSCULUM, an ancient Latin city, situated in a 
commanding position on one of the eastern ridges of 
the Alban Hills. near the site of the modern FRASCATI 
(q.v.). It has avery beautiful and extensive view of the 
Campagna, with Rome lying fifteen miles! distant to 
the northwest, on the west the sea near Ostia, and the 
long range of the Sabine Hills on the northeast. 
According to tradition, the city was founded by Tele- 
gonus, the son of Ulysses and Circe ; hence Horace 
(Epod., i. 30) speaks of it as ‘‘ Circzea meenia’’ and 
Ovid (Fast., iii. 91) as ‘‘Telegoni meenia’’ (see also 
Prop., iii. 30, 4, and Sil. Ital., xii. 535). The legend- 
ary descent of one of the chief Tusculan families, the 
gens Mamilia, from Ulysses through Telegonus is com- 
memorated on some denarii struck by the Mamilian 
gens in the later years of the Roman republic; these 
have on the reverse a figure of Ulysses recognized by 
his dog Argo. When Tarquinius Superbus was ex- 
pelled from Rome his cause was espoused by the chief 
of Tusculum, Octavius Mamilius, who took a leadin 
part in the formation of the Latin League, compose 
of the thirty principal cities of Latium, banded 
together against Rome. Mamilius commanded the 
Latin army at the battle of Lake Regillus, a piece of 
water which then lay immediately below the Colles 
Tusculani, but is now dried up. At this battle (497 
B.c.) Mamilius was killed, and the predominance of 
Rome among the Latin cities was practically estab- 
lished. From that time Tusculum became an ally of 
Rome, and on that account frequently incurred the 
hostility of the other Latin cities. In 378 B.c., after 
an expression of complete submission to Rome, the 
people of Tusculum received the Roman franchise, 
and thenceforth the city continued to hold the rank of 
a municipium. Several of the chief Roman families 
were of Tusculan origin, eg., the gentes Mamilia, 
Fulvia, Fonteia, Juventia, and Porcia; to the last- 
named the celebrated Catos belonged. During the 
imperial period little is recorded about Tusculum ; 
but soon after the transference of the seat of empire to 
Constantinople it became a very important stronghold, 
and for some centuries its counts occupied a leading 
position in Rome and were especially influential in 
the selection of the popes. During the 12th century 
there were constant struggles betwveen Rome and 
Tuseulum, and towards the close of the century the 
Romans, supported by the German emperor, gained 
the upper hand, and the walls of Tusculum, together 
with the greater part of the city, were destroyed. 


Extensive remains still exist of the massive walls, which 
surrounded the city, and of its arx—a separate citadel— 
which stood on an abrupt rock, approached only on one 
side, that towards the city, with which it was connected by 
long walls. The walls are built of large blocks of the 
native “lapis Albanus” or peperino, some of them as much 
as 5 feet long by 3 feet thick. They probably belong to the 
early republican period ; restorations in concrete faced with 
“opus reticulatum” of the Ist century B.c. can be traced in 
many places. 

During the latter years of the republic and under the 
empire Tusculum was a fayorite site for the country villas 
of wealthy Romans. That of Lucullus was very large and 
magnificent ; other handsome houses were built there by 
Julius Ceesar, L. Crassus, Q. Metellus, Marcus Brutus, and 


1 Dionysius (x. 20) states that Tusculum was only 100 stadia 
(about 12% miles) from Rome; but the fifteenth milestone on the 
Via Latina was close to the walls of Tusculum. 
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others. A palace was erected by Tiberius near Tusculum 
on the way to Rome, close to the Via Latina. 
The most interesting associations of the city are those 


connected with Cicero, whose favorite residence and retreat | 


for study and literary work was at Tusculum. It was here 


that he composed his celebrated Tusculan Disputations and | 


other philosophical works. Much has been written on the 
position of his villa, but its true site still remains doubtful. 
Its grounds are known to have adjoined the more splendid 


villas of Lucullus and the consul Gabinius (see Cic., De Fin., | 


iii. 2, and Pro Dom., 24). The most probable site is that 
now marked by the Villa Rufinella to the west of Tuscu- 
lum, where the hill is divided into two ridges. The scho- 


liast on Horace, Epod., i, 30, states that Cicero’s villa was | 
“ad latera superiora,” the plural probably being used in | 
The other theory, which | 
places the site at Grotta Ferrata, some distance farther to | 


allusion to the double ridge. 


the west, has little evidence to support it. Although Cicero 
(Pro Sestio, 43) speaks of his own house as being insignifi- 
cant in size compared to that of his neighbor Gabinius, yet 
we gather from other notices in various parts of his works 
that it was a building of no mean size and pretension. 
comprised two gymnasia (Div., i. 5), with covered porticus 
for exercise and philosophical discussion (7'usc. Disp., ii. 3). 
One of these, which stood on higher ground, was called 
“the Lyceum,” and. contained a library (Diw., ii. 3); the 
other, on a lower site, shaded by rows of trees, was called 
“the Academy.” The main building contained a covered 


porticus or cloister, with apsidal recesses (exredr) contain- | 


ing seats (see dd Fum., vii. 23). It also had bath-rooms 
(Ad Fam., xiv. 20), and contained a number of works of art, 
both pictures and statues in bronze and marble ( Zp. ad Altt., 
i. 1, 8, 9,10). The central atrium appears to have been 
small, as Cicero speaks of it as an atriolum (Ad Quint. Fr., 
iii. 1). The cost of this and the other house which he built 
at Pompeii led to his being burdened with debt (Hp. Ad 
Att., ii. 1). Nothing now exists which can be asserted to be 
part of Cicero’s villa with any degree of certainty. The so- 
called “scuola di Cicerone,” near the line of the ancient 
wall of Tusculum, is the substructure of some building 
formed in the usual Roman way by a series of vaulted 
chambers, and is clearly later in date than the time of 
Cicero. Other remains of houses exist in and near the 
city, but nothing is known as to their history or ownership. 

Ruins of two theatres still exist. One of them, which is 
not earlier than the beginning of the 1st century, between 
the city and the arx, is fairly perfect, and still possesses 
most of its ancient seats, divided into four cunei by three 
flights of steps. Only traces remain of the other theatre, 
which abutted against the long walls that defended the 
road from the city to the arx. Remains of an amphi- 
theatre of no great size can be traced, dating probably from 
the 3d century. There is also a large piscina, near the first- 
mentioned theatre. In the vicinity of Tusculum a number 
of interesting tombs have been discovered at various times; 
some, as for example that of the Furii, contained valuable 
inscriptions of the 4th and 3d centuries B.c. 

The city was supplied with water by the Aqua Crabra, 
and near it were the springs which fed two of the Roman 
aqueducts—the Aqua Tepula and Aqua Virgo (Front., De 
Aq., 8). 

For further information the reader is referred to Compagni, 
Memorie Storiche ell’ Antico Tusculo; Canina, Deser, dell’ Antico 
Tusculo; Gell, Topogr. of Rome and its Vicinity ; and Nibby, Din- 
torni di Roma, vol. il. 


TUSSER, Toomas (c. 1527-1580), poet, was the 
son of William Tusser by Isabella, daughter of 
Thomas Smith of Rivenhall, Essex, where he was 
born about 1527. Notwithstanding strong reluctance 
on his part he was sent in his early years to a music 
school, and became chorister in the collegiate chapel 
of the castle of Wallingford. He was afterwards ad- 
mitted into the choir of St. Paul's, and went thence 
to Eton, where he was under the tuition of Nicholas 
Udall. In 1543 he was elected to King’s College, 
Cambridge, and soon afterwards exchanged to Trinity 
Hall. On leaving the university he was for about ten 
ge at court, probably in some musical capacity. 

e then settled as a farmer in Suffolk, near the river 
Stour, an employment which he seems to have re- 
-garded as combining the chief essentials of human 
felicity Subsequently he lived successively at Ipswich, 

Vest Dereham, Norwich, and London. There he 
died in April, 1580, and was buried in the church of 
St. Mildred in the Poultry. is monument was 

destroyed in the fire, but the quaint epitaph is pre- 


It | 


TUSSER—TV ER. 


| served in Stow’s Survey of London. A marble tablet, 
on which the epitaph is inscribed, has been erected to 
him in the church of Manningtree, Essex. 


Tusser’s poems on husbandry have the charm of simplic- 
ity and directness, and their practical saws were appar- 
ently relished, for in his lifetime they went through a num- 
| ber of editions. They are A Hundreth Good Pointes of Hus- 
bandrie, 1557, 1561, 1562, 1564, and 1570. A Dialogue 
Wyuynge and Thryuynge, 1562; A Hundrethe Good Pointes of 
Husbandrie lately married unto a Hundrethe Good Pointes of 
Huswifry, 1570; Five Hundreth Pointes of Good Husbandrie 
united to as many of Good Wiferie, 1573, 1576, 1577, 1585, 1586, 
1590, 1593, reprinted with memoir by William Mavor, 1812, 
by Auber, 1873, and by the English Dialect Society, 1879. 
His metrical autobiography, printed in the appendix to 
Five Hundreth Pointes, 1573, was republished in 1846 along 
| with his will, which would seem to refute the sarcasms 
which became current, that he had not been successful in 
practicing hisown maxims. One of these references is con- 
tained in a volume of epigrams by H. P., The More the Mer- 
rier, 1608. One of the epigrams entitled Ad Tusserwm, begins 
thus: 

“ Tusser, they tell me, when thou wert alive, 
Thou, teaching thrift, thyselfe could’st never thrive.” 


Possibly Tusser obtained the reputation of being poor from 
his practice of thrift; but in any case, if his iil irepeweents 
his worldly condition at the time of his death, he was not 
in poverty in his later years. : 


TVER, a government of Central Russia, on the 
‘upper Volga, bounded by Pskoff and Novgorod on the 
W. and N., Yarostavl and Vladimir on the E., and 
_Moscow and Smolensk on the 8.; it has an area of 
25,225 square miles. Lying on the southern slope of 
the Valdai plateau, and intersected by deep valleys, it 
has the aspect of a hilly region, but is in reality a 
plateau ranging from 800 to 1000 feet in height. 
Its highest parts are in the northwest, where the 
Volga, Western Dwina, and Msta rise in marshes and 
‘lakes. The plateau is chiefly built up of Carbonifer- 


ous limestones, Lower and Upper, underlain by Devon- 
ian and Silurian deposits, which appear only in the 
denudations of the lower valleys. The whole is 
‘covered by a thick sheet of boulder clay (the bottom- 
‘moraine of the Scandinavo-Russian ice-sheet) and 
subsequent lacrustrine deposits. A number of Asar 
(see vol. x. p. 327) occur on the slopes of the plateau. 
Ochre, brick, and pottery clays, as also limestone for 
building, are obtained, and there are chalybeate — 
springs. The soil, which is clayey for the most part, — 
is not fertile as a rule. 


Nearly the whole of Tver is watered by the ag Volga 
(350 miles) and its tributaries, several of which (Vazuza, 
Dubna, Sestra, Tvertsa, and the tributaries of the Mologa) 
are navigable. The Vyshnevototsk system of canals con- 
nects the Volga (navigable some 60 miles from its source) 
with the Baltic, and the Tikhvin system connects the Mo- 
loga with Lake Ladoga. The Msta, which flows into Lake 
Ilmeii, and its tributary the Tsna, water Tver in the north- 
west, and the Western Dwina rises in Ostashkoff. This net- 
work of rivers highly favors navigation: as many as 3000 
boats yearly pass through the Vyshnevototsk system, and 
corn, linseed, spirits, flax, hemp, timber, metals, and manu- 


factured ware to the annual value of £1,500,000 [$7,290,000] 
are shipped from, or brought to, the river ports of the goy-— 
ernment. Lakes, ponds, and marshes are numerous in the 
west and northwest, Lake Seliger—the source of the Volga 
—and Lake Mstino being the most important. The forests 
—coniferous in the north and deciduous in the south—are 
rapidly disappearing, but still cover 890,000 ac The 
climate is continental; the average yearly tem at 
Tver (41.5° Fahr.) is the same as that of Orel and boff 
(January 11°, July 67°). The population (1,646,683 “gar 
as against 1,567,300 in 1872) is unequally distributed, >) 
in the districts of Kalyazin and Kashin attains a density 
not much less than that of the more highly favored 

earth provinces of southeast Russia (16 and 17 per s 

mile). Apart from some 100,000 Karelians and a f 

and foreigners, the people are all Great Ru : 

traces of Finnish Ves and of Lithuanians are 1 

northeast and south. The official returns git 

of Raskolniks as 25,000. Only 157,110 are’ 

culture is not the chief occupation. i 

are exported, rye is imported. The 

averaged 2,889,400 quarters of corn ar 
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potatoes. Cattle-rearing does not prosper, and the increase 
shown by the returns for 1883 (351,630 horses, 583,670 cat- 


tle, and 373,780 sheep) as against those of 1872 is simply due | 
to better registration. Cheese-making has recently been in- | 


troduced on the co-operative principle (2168 ewts. of ched- 
dar exported to Britain in 1881). The fisheries in the lakes 
and rivers are productive. The peasants are principally en- 
gaged in various manufactures. The total production of 
the larger manufactures in 1883 was valued at £2,237,250 
{$10,873,035} (tanneries £244,460 [$1,188,075.60], cottons 
£803,270 [$3,903,892.20], distilleries £320,010 [$1,555,248.60], 
flour-mills £263,500 [$1,280,610]), and that of the petty 
trades carried on in combination with agriculture (prepara- 
tion of pitch, tar, and turpentine, boat-building, construc- 


tion of cars, sledges, wheels, boxes, tubes, and wooden ves- | 
sels, and cabinet-making) was estimated in 1884 at £3,000,- | 
000 [$14,580,000], giving occupation to 101,400 persons. | 
Certain branches of the leather industry are important, | 


Kimry and Ostashkoff sending to the market £650,000 
[$3,159,000] worth of boots annually. The small workshops 
of Tyer and the surrounding district work some 4500 cwts. 
of iron into nails every year, and the Ostasbkoff smiths 
use some 7000 ewts. of iron annually in the manufacture of 


hatchets, scythes, sickles, and different agricultural imple- | 
ments. Weaving, lace-making, leather embroidery, stock- | 


ing-making, felting, and the like are also important petty 
trades, several of these being organized on co-operative 
principles by the zemstvos. 
burg to Moscow crosses Tver, and sends off two branches 


to Rzheff and to Rybinsk, all three lines being among the | 
The river traffic also is considerable. | 
The chief centres of trade, besides the city of Tver, are | 
Byezhetsk, Rzheff, Kashin, Ostashkoff, Torshok, Krasnyi | 


busiest in Russia. 


Kholm, and Vesiegonsk during its fair. The provincial as- 
sembly of Tver is one of the most prominent in Russia for 
its efforts in the cause of education and sanitary improve- 
ment. In 1883 there were 997 primary schools with 47,680 
scholars (8500 girls), 17 gymnasia and progymnasia (1697 
boys and 1263 girls), and two normal schools for teachers. 
The government is divided into twelve districts, the chief 
towns of which, with their populations in 1884, are—TVER 


(see below), Byezhetsk (5890), Kalyazin (5200), Kashin | 


(5730), Kortcheva (2275), Ostashkoff (9900), Rzheff (26,480), 
Staritsa (2700), Torshok (12,910), Vesiegonsk (3370), Vyshniy 
Vototchok (11,590), and Zubtsoff (3160). 


TVER, capital of the above government, lies 102 
miles by rail to the northwest of Moscow, on both 
banks of the Volga (here crossed by a floating bridge) 
at its junction with the Tvertsa. The low right bank 
is protected from inundations by adam. As a whole 
the town is but poorly built. The oldest church dates 
from 1564, and the cathedral from 1689. An imperial 

alace, the courts, and the post-office rank among its 
t buildings. A public garden occupies the site of 
the former fortress. The population was 39,100 in 
1884. The manufactures, chiefly of cotton, employ 
5900 workmen (5710 at the cotton mills), and a num- 
ber of nail-making workshops employ some 800 men, 
while more than 1000 women are engaged in the 
domestic manufactory of hosiery for export to Moscow 
and St. Petersburg. The traffic of the town is con- 
siderable, Tver being an intermediate place for the 


trade of both capitals with the provinces of the upper | 


Volga 


Tver dates its origin from 1180, when a fort was erected at 
the mouth of the Tvertsa to protect the Suzdal principality 


the end of the 15th century. Mikhail Yaroslavovitch, 
prince of Tver, was killed fighting against the Tatars, as also 
was Alexander Mikhailovitch, who boldly fought for the 
_ independence of Tver against Moscow. It long remained 
an open question whether Moscow or Tver would ultimately 
; the supremacy in Great Russia, and it was only with 
the help of the Tatars that the princes of the former even- 
: ly sueceeded in breaking down the independence of 
ver. In 1486, when the city was almost entirely burned 
lown by the Muscovites, the son of Ivan III. became prince 
Tver; the final annexation to Moscow followed four 
later. In 1570 Tver had to endure, for some reason 
difficult to understand, the vengeance of Ivan the 
le, who ordered the massacre of 90,000 inhabitants 
incipality. In 1609-12 it was plundered both by 

of the second false Demetrius and by the 


The railway from St. Peters- | 


against Novgorod. In the 13th century it became the capi- | 
tal of an independent principality, and remained so until | 
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| TWEED, ariver in the south of Scotland, has its 
rise in the southwest corner of Peeblesshire, not far 
The 
stream flowing from Tweed’s Well, about 1500 feet 
above. sea-level, is generally regarded as its source, 
although the honor is also claimed for other streams 
issuing from a higher elevation. For the first 36 miles 
of its course it intersects the county of Peehles—fre- 
quently on this account called Tweeddale—in a north- 
easterly direction, passing between verdant hills sepa- 
rated by valleys watered by its numerous afHuents. 
Having passed several picturesque keeps and castles, 
it reaches the town of Peebles, shortly before which it 
receives the Lyne Water from the north and the 
Manor Water from the south. The valley now widens; 
the scenery becomes softer and richer; and the river, 
bending in a more easterly direction, passes Inner- 
|leithen, where it receives the Leithen from the north 
‘and the Quair from the south. It then crosses Sel- 
_kirkshire in a southeasterly direction, and, havin 

received the Httrick from the south on the borders o 

Roxburghshire, flows northward past Abbotsford, 
‘forming for about 2 miles the boundary between the 
/counties of Selkirk and Roxburgh. After receiving 


‘from the Devil’s Beef Tub in Dumfriesshire. 


| the Gala, the Tweed crosses the northwestern corner 
of Roxburghshire past Melrose and its abbey, and, 
after being joined by the Leader from the north, winds 
past Dryburgh abbey round the southwestern corner 
of Berwickshire. The remainder of its course is in a 
northeasterly direction through Roxburghshire past 
Kelso, where it receives the Teviot from the south, 
and then between the counties of Berwick and North- 
umberland, past Coldstream and Norham castle to the 
town of Berwick, where it reaches the North Sea. It 
receives the Eden Water from the north at Edenmouth, 
the Leet Water from the north at Coldstream, and the 
Till from Northumberland between Coldstream and 
Norham castle. The last 2 miles of its course before 
reaching Berwick are in England. Though the latter 
part of its course is through a comparatively level 
country, the scenery along the river is full of charm 
owing to the picturesque variety of its finely wooded 
banks. The associations connected with the keeps and 
castles of the Tweed have supplied materials for sev- 
‘eral of Sir Walter Scott’s poems and romances; and 
its varied beauties have been sung by Hogg, Leyden, 
Thomson, and many others. The bed of the river is 
pebbly and sandy, and, notwithstanding discolorations 
from manufactures, the stream, from its clear and 
sparkling appearance, is still well entitled to the name 
of the “silver Tweed.’’ The total area drained by it 
is about 1870 square miles, and its total length is 97 
miles. Next to the Tay it is the largest river in Scot- 
land. The Tweed has, however, no estuary, and its 
traffic is chiefly confined to Berwick. But for a short 
distance up the river some navigation is carried on by 
'barges. The river is one of the best in Scotland for 
trout and salmon fishing. 

See Sir Thomas Dick Lauder’s Scottish Rivers and Prof. 
Veitch’s River Tweed, 1884. 

TWEEDS. See WooLiten AND Worstep MANU- 
| FACTURES. 
TWELVE TABLES. See Roman Law, vol. xx. 
|p. 697 ie and Rog, vol. xx. p. 756. 

TWENTY-FOUR’ PARGANAS, the metropolitan 

_ district of the lieutenant-governorship of Bengal, India, 
takes its name from the territory originally ceded to 
the East India Company, which contained twenty-. 
four pargdnas or sub-districts. The district lies be- 
tween 21° 55’ 20” and 22° 57’ 32” N. lat. and 88° 6’ 
45” and 88° 20’ 51” K. long. It has an area of 2124 
square miles, and is bounded on the North by Nadiyaé, 
on the northeast by Jessore, on the south and south- 
east by the Sundarbans, and on the west by the river 
Hiigli (Hooghly). The country consists for the most 
sed of a vast alluvial plain within the delta of the 
tanges, and is everywhere watered by numerous rivers, 
all branches of the Hiiglf. In the northern portion 
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the soil is very rich, but the southern or seaboard part | stone, occupied for some time by the duke of Orleans, and 


consists of the network of swamps and inland channels 
known as the Sundarbans. The Hiigli and six other 
streams are navigable by the largest boats throughout 


the year. The district is well supplied with canals, | 
the most important being Tolly’s Nala (10 miles long), | 


which connects the Hiigli with the Bidyddhari. The 
Twenty-Four Parg4nas was once famous for its sport, 
but owing to the extension of cultivation game is now 
searce. Tigers are seldom met with; leopards are 
more numerous; there are several varieties of deer. 
The district has many roads, and is traversed by the 
Eastern Bengal Railway and the Caleutta and South- 
Eastern State Railway. 


In 1881 the population of the district, exclusive of Cal- 
eutta, numbered 1,869,859 (males 975,430, females 894,429), 
embracing 1,153,040 Hindus, 701,306 Mohammedans, and 
13,976 Christians. The ten following municipalities had 
each a population of upwards of 10,000—South Suburban, 
51,658; Agarpara, 30,317; Barangar, 29,982 ; Naihati, 21,533; 
Nawabganj, 17,702; Basurhat, 14,843; South Dum Dum, 
14,108; Baduria, 12,981; Rajpore, 10,576; and Barasat, 
10,533. The administrative headquarters of the district 
are at Alipur, a southern suburb of Caleutta. Rice forms 
the staple crop of the \district; other crops are pulses, oil 
seeds, sugar-cane, tobacco, etc. Its principal exports are 
rice, sugar, pdn leaf, fish, pottery, etc.; the imports com- 
prise pulses of all kinds, oil-seeds, spices, turmeric, chillies, 
cloth, cotton, ete. The objects of the rural manufacturers 
are sugar, cotton curtains, brass and iron work, horn sticks, 
and cotton and tasar silk cloth. The gross revenue of the 
district in 1885-86 amounted to £338,895 [$1,647,029.70], 
of which the land-tax contributed £155,181 [$734,739.66]. 
The district was ceded to the East India Company by treaty 
by the nawdb ndzim of Bengal in 1757. Since then sey- 
eral changes have been made in its boundaries, the latest 
in 1863. 


TWICKENHAM, a town of Middlesex, England, 
is situated on the north bank of the Thames and on 
the London and Southwestern Railway, 114 miles 
southwest of London by rail. It is a straggling and 
irregular town, but has many fine suburban villas, and 
the district is noted for its sylvan beauty. Opposite 
the town there is an eyot in the river about 8 acres in 
extent, called Kel Pie Island, much resorted to by 
boating parties. The parish church of St. Mary was 
rebuilt in red brick in very plain style after the fall of the 
old one in 1713, but the picturesque western tower of the 
14th century still remains. It contains many interest- 
ing monuments, including one to Pope, who was buried 
in the nave. The principal public buildings are the 
town-hall and assembly rooms (built in 1876, and con- 
taining the free library established in 1882), the eco- 
nomic museum, the royal naval female school for the 
daughters of naval and marine officers, the Montpellier 
lecture hall, the metropolitan and City of London 
police orphanage, the almshouses of the London Car- 

enters’ Company, and a branch of the national refuge 


or the homeless and destitute. The population of | 


the urban’ sanitary district (area 2415 acres) in 1871 
was 10,533, and in 1881 it was 12,479. 


Twickenham at Domesday was included in Isleworth. 


Anciently it was called Twittenham or Twicanham. The. 


manor was given in 941 by King Edmund to the monks of 
Christ Church, Canterbury, from whom it had been pre- 
viously taken, but it was again alienated, for it was restored 
to the same monks by Edred in 948. In the reign of Henry 
VIII. it came into the possession of the Crown, and by 
Charles I. was assigned to Henrietta Maria as part of her 
jointure. It was sold during the Protectorate, but after 
the Restoration the queen mother resumed possession of it. 
In 1670 it was settled for life on Catherine of Braganza, 
queen of Charles II. It still remains in possession of the 
crown, but since the death of Catherine has been let on 
leases. In the neighborhood are many residences of liter- 
ary or historical interest. Pope’s villa, where he lived from 
1717 till his death in 1744, has been removed. Among old 
mansions of interest still remaining are Strawberry Hill, 
the residence of Horace Walpole, now much altered; Mar- 
ible Hill, built by George III. for the countess of Suffolk, 
and subsequently resided in by the marquis of Wellesley ; 
_ Orleans House, built in the reign of Queen Anne by John- 


| Club.” 


from 1879 to 1883 as a club house; York House, said to have 
been the residence of James Il. when duke of York, be- 
stowed by Charles II. on Lord Clarendon when he married 
the duke of York’s daughter, and in modern times resided 
in by the Comte de Paris; and Twickenham House, for- 
merly the residence of Sir John Hawkins, author of the 
History of Music, and the meeting place of the “ Literary 
Of the old manor house of Twickenham, to which 
Catherine of Aragon is said to have retired after her divorce 
from Henry VIII., and which was subsequently the resi- 
dence of Catherine of Braganza, queen of Charles IL., the 
only remains are a ruin called the Aragon tower. Twick- 
enham Park House, for some time the residence of Lord 
Chancellor Bacon, has been demolished. 


TWILIGHT. The light of what is called the ‘‘sky”’ 
depends upon the scattering or reflection of direct sun- 
light in the earth’s atmosphere, mainly if not entirely 
due to those fine dust particles which (as we have re- 
cently learned) form the necessary nuclei for condensa- 
tion of aqueous vapor. Were it not for these particles 
the sky would appear by day as it does in a clear win- 
ter night, and the stars would be always visible. Al- 
pine climbers and aeronauts, when they have left the 
grosser strata of the atmosphere below them, find this 
state of things approximated to ; and even at the sea- 
level the blue of the sky is darker when the air con- 
tains but few motes. After the sun has set, its rays 
continue for a time to pass through parts of the atmos- 

here above the spectator’s horizon, and the scattered 
ght from these is called twilight. It is, of course, 
most brilliant in the quarter where the sun has set. 
Before sunrise we have essentially the same phenome- 
non, but it goes by the name of. ‘“‘dawn.”’ The bril- 
liancy of either depends upon several conditions, of 
which the chief is, of course, the degree by which the 
sun has sunk below the horizon. But the amount of 
dust in the air affects the phenomenon in two antago- 
nistic ways: it diminishes the amount of sunlight 
which reaches the upper air after passing close to the 
earth and it increases the fraction of this light which 
is scattered to form twilight. Hence no general law 
can be laid down as to the duration of twilight ; but it 
is usual to state (roughly) that it lasts until the sun is 
about 18° under the horizon. If wemake this assump- 
tion, it is a simple matter of calculation to solve ques- 
tions as to the duration of twilight at a given place at 
a given time of year, the maximum duration of twi- 
light at a given place, ete. In the older works on as- 
tronomy such questions were common enough, but they 
have now little beyond antiquarian interest. e more 
complex phenomena of twilight, such as the “ after- 
glow,”’ ete., probabl dupa upon the precipitation 
of moisture on the dust particles as the air. becomes 
gradually colder. This will of course alter the amount 
of scattering ; but it may also lead (by reflection from 


| strata of such particles) to an increase in the amount 


of light to be scattered. 

TYCHO BRAHE. See Braue. 

TYLDESLEY wira SHAKERLEY, a town of 
Laneashire, England, is situated on a considerable emi- 
nence, 11 miles west-northwest of Manchester and 199 
northwest of London (by the London and Northwest- 
ern Railway). The church of St. George, a handsome 
building in the Early Pointed style, erected in 1827, 
has lately undergone restoration. Public baths were 
built in 1876. A public cemetery was formed in 1878. 
The town is the growth of the 19th century and de- 
pends upon its cotton-mills and the ar co in 
the neighborhood. It is governed by a local board of 
health of sixteen members. The population of the 
urban sanitary district (area 2490 acres) in 1871, was 
6408 and in 1881 it was 9954. . 15 

At Domesday Tyldesley formed of the r 
Warrington. One of its proprietors, Sir Thoma 
was a distinguished Royalist. His son Edw 
the manor to Ralph Astley, and from the Ast 
1728 to Thomas Johnson of Bolton. In 18 
property of George Ormerod, author 
Cheshire. “a 
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TYLER, Joun (1790-1862), tenth president of the 
United States, was accustomed with pride, but with 
the support of conjecture rather than evidence, to 
claim relationship with Wat Tyler of the reign of 
Richard U1. The earliest of his American ancestors 
was Henry Tyler, a reputed native of Shropshire, EKng- 
land, who, in 1652, settled at Middle Plantation, Va., 
on the outskirts of what is now the city of Williams- 
burg. John Tyler was the son of Judge John Tyler, 
some time governor of 
Greenway in that State, 29th March, 1790. In 1802 
he entered the grammar school of William and Mary, 
where, though fond of fun and frolic and cultivating 


an inherited taste for the violin, he made good progress | 


in his studies. After graduating in 1806, he entered 


on the study of law, and in 1809 was called to the bar, | 


where his progress from the first was rapid. He _be- 
came a member of the state legislature in December, 
1811. In 1813 he raised a company in defence of 
Richmond, in command of which he subsequently 
served with the fifty-second regiment at Williamsburg 
and Providence Forge. In December, 1816, he was 
elected to the house of representatives at Washington, 
where he displayed much readiness and skill in debate 
as an uncompromising advocate of popular rights. In 
1825 he was elected governor of Viteinis by a large 
majority, and the following year was re-elected unani- 
mously. In 1827 he was chosen a senator. He op- 
posed Clay on the tariff question in 1832, delivering a 
speech against the protective duties which lasted three 
days; but he voted for Clay’s Compromise Bill of 
1833. _He was the only senator who voted against the 
Force Bill on 20th February of this year, a singularity 
of conduct which somewhat damaged his reputation in 
Virginia. Although opposed to the establishment of 
the United States Bank, he supported the resolutions 
in 1835 censuring President Jackson for the removal 
of the deposits, on the ground that the procedure was 
unconstitutional. In consequence of a vote of the 
Virginia legislature instructing him to vote for the ex- 
urgation of these resolutions from the senate oe. 
as resigned 21st February, 1836. His action led the 
Whigs to bring him forward as a candidate for the 
vice-presidency, but he only received forty-seven votes. 
For some time after this he ceased to take an active 
art in politics ; removing in the end of the year from 
loucester to Williamsburg, where he had better op- 
portunities for legal practice, he devoted his chief at- 
tention to his professional duties. At the Whig con- 
vention, which met at Harrisburg, Pennsylvania, 4th 
December, 1839, he was nominated again for the vice- 
presidency on the Harrison ticket, and elected in No- 
vember, 1840. On the death of Harrison, soon after bis 
inauguration in 1841, Tyler succeeded him. His eleva- 
tion to the presidency was thus accidental in a double 
sense, for he had been nominated for the vice-presi- 
dency to reconcile the extreme faction. His policy in 
office (see UniTED STATES) was opposed to the party 
who nominated him and was on Democratic lines. In 
1845 he was succeeded by Polk, and he spent the re- 
mainder of his life in retirement from active duties. He 
was nominated in 1861 for the lower house of the per- 
- manent congress, but died at Richmond on the 18th of 
the following January.' 


See L. G. Tyler, Life and Times of the Tylers, 2 vols., 1884. 


TYNDALE, WriiAmM (c. 1484-1536), translator of 
_ the New Testament and Pentateuch (see ENGLIsH 

Bre x, vol. viii. pp. 344, 345), was born in Gloucester- 
_ shire, possibly in the parish of Slimbridge, about the 
year 1484. Of his early education nothing is known; 


about his twentieth year he went to Oxford, where 
Lae has it that he was entered of Papaaies Hall. 
Te afterwards resided at Cambridge. Ordained to the 


probably towards the close of 1521, he en- 


He was elected to the Confederate ag be in 1861, here 
; rm mn! techy oy it from the Montgomery (Ala.) 
a He died on the 17th January.—A«. Ep.] 


Virginia, and was born at| 


/summer of 1523. 
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tered the household of Sir John Walsh, Little Sod- 
bury, Gloucestershire, in the capacity of chaplain and 
domestic tutor. Here he spent two years, and in the 
course of his private studies began to contemplate 
seriously the work of translating the New Testament 
into English. His sympathy with the ‘‘ new learn- 
ing,’’ which he had not concealed in conversation with 
the higher clergy of the neighborhood at Sir John’s 
table, led to his being summoned before the chancellor 
of Worcester as a suspected heretic; and ‘‘with the 
goodwill of his master’’ he left for London in the 
There he preached a little at St. 
Dunstan-in-the-West, and worked at his translation, 
living for some months in the house of Humphrey 
Monmouth, an alderman; but finding publication im- 
possible in England he sailed for Hamburg in May, 
1524. After visiting Luther at Diteabarn tea settled 
in Cologne, where he made some progress with a 
quarto edition of his New Testament, when the inter- 
ference of the authorities of the town compelled his 
flight to Worms., The octavo edition (see vol. viii. p. 
344) was here completed in 1526. Where Tyndale 
resided in the interval between 1526 and 1530—the 
year of publication of his translation of the Pentateuch 
—is not known; his Parable of the Wicked Mammon 
(1527), Obedience of a Christian Man (1528), and 
Practice of Prelates (1530), all bear to have been 
printed at ‘‘ Marlborowe in the land of Hesse”’ or 
‘*Marborch.’’ From 1530 onwards he appears to have 
lived chiefly in Antwerp, but of his life there hardly 
anything is recorded, except that as a marked man he 
was continually the subject of plots and intrigues, and 
that at last he was arrested and thrown into prison in 
the castle of Vilvorde, some six miles from Brussels, 
in 1535. Having been found guilty of heresy, he was 
put to death by strangling, and his body afterwards 
burnt at the stake on October 6, 1536. 


The Works of Tyndale were first published along with 
those of FRiTH (q.v.) and Barnes, ‘‘three worthy Martyrs 
and principal Teachers of the Church of England,” by John 
Daye, in 1573 (folio). His Doctrinal Treatises and Introduc- 
tions to Different Portions of the Holy Scripture were published 
by the Parker Society in 1848. For biography, see Demaus, 
William Tyndale (London, 1871); also the Introduction to 
Mombert’s critical reprint of Tyndale’s Pentateuch (New 
York, 1884), wherea full bibliography is given. There seems 
no reason to doubt that the translation of Joshua, Judges, 
Samuel, Kings, and Chronicles in Matthew’s Bible is sub- 
stantially the work of Tyndale. 


TYNE, a river in the northeast of England, is 
formed of two branches, the North Tyne, rising in the 
Cheviots on the borders of Roxburgh, and the South 
Tyne, rising at Tynehead Fell, at the southeastern 
extremity of Cumberland. The North Tyne flows 
southeastwards by Bellingham, a short distance below 
which it receives the Rede from the north, and 2 miles 
above Hexham it is joined by the South Tyne, which 
before the junction flows northward to Haltwhistle, 
and then eastward, receiving the Allen from the right 
a short distance above Haydon Bridge. The united 
streams then have a course of about 30 miles eastwards 
to the sea at T'ynemouth. For a considerable part of 
its course the Tyne flows through a pleasant and richly 
cultivated country, but in its lower reaches the presence 
of coal pits has almost completely robbed the scenery 
of its natural charms, and the former sylvan retreats 
of monks and abbots are now occupied by blast fur- 
naces and shipbuilding yards, and similar scenes of 
busy industry, which line both banks of the river from 
Neweastle to the sea. The river is navigable to Blay- 
don for small craft, and to Neweastle, 8 miles from its 
mouth, for large vessels. 

The coal trade of the Tyne is the most important in Eng- 
land, and for its general shipping trade the river ranks next 
in importance to the Thames and the Mersey. The princi- 
pal ports are Newcastle and North and South Shields, but 
below Newcastle the river is everywhere studded with piers 
and jetties. About a seventh of the whole tonnage of 
vessels built in England is built on the Tyne, the most im- 
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portant works being those of Jarrow. For boat-racing the 
Tyne vies in celebrity with the Thames. 
TYNEMOUTH, a municipal and parliamentary 
borough of England, in Northumberland, includes the 
townships of Chirton, Cullercoates, North Shields, 
Preston, and Tynemouth. This last, the principal 
watering-place on this part of the coast, is picturesquely 
situated on a promontory on the north side of the Tyne 
at its mouth. It is connected with Newcastle, 8 miles 


to the west-southwest, by a branch of the North- | 


Eastern Railway; its distance from London is 2734 
miles by rail. The town has rapidly increased within 
recent years, and contains many well-built streets, 
squares, and villas. On the point of the promontory 
there isa small battery, called the Spanish battery, and 
near it a monument has been erected to Lord Colling- 
wood. Within the grounds to which the gateway of the 
old castle gives entrance are the ruins of the ancient pri- 
ory of St. Mary and St. Oswin—the principal remains 
being those of the church. A pier, half a mile long, 
serves as a breakwater to the harbor. Among the 
principal public buildings are the assembly rooms and 
the aquarium (1872). ‘The municipal buildings of the 
borough of Tynemouth are situated in North Shields, 
where are also the custom house, a master mariners’ 
home, aseamen’s institute, and a sailors’ home founded 
by the late duke of Northumberland. Shipbuilding is 
carried on, and there are rope and sail works. 


several steam and sailing boats. The population of the 


municipal and parliamentary borough of Tynemouth | 


(incorporated in 1849; area 4303 acres), divided into 
the three wards of North Shields, Perey, and Tyne- 
mouth, was 38,941 in 1871, and 44,]18 in 1881. 


Tynemouth was a fortress of the Saxons, and was an- 
ciently known as Penbal Crag, “the head of the rampart 
on the rock.” From remains found in 1783 it is supposed 
to have been a Roman station. The first church was built 
of wood by Edwin, king of Northumbria, about 625, and 
was rebuilt in stone by his successor Oswald in 634. The 
body of Oswin, king of Deira, was brought hither for burial 
in 651, and on this account Tynemouth came to be in great 
repute as a place of burial both for royal and ecclesiastical 
persons. The monastery was repeatedly plundered and 
burnt by the Danes, especially during the 9th century. 
After its destruction by Healfdeane in 876 it was rebuilt by 
Tostig, earl of Northumberland, who endowed it with con- 
siderable revenue; but, having been granted in 1074 to the 
monks of Jarrow, it becanie a cell of Durham. Maleolm 
IIL., king of the Scots, and his son Edward, who were slain 
in battle at Alnwick on 13th November, 1093, were both in- 
terred in the monastery. In 1095 Earl Mowbray, having 
entered into a conspiracy against William Rufus, converted 
the monastery into a castle, which he strongly fortified. By 
William Rufus the priory was conferred on St. Albans 
abbey, Hertfordshire. It was surrendered to Henry VIII. 
on 12th January, 1539, and the site and remains were 
granted by Edward VI. in 1550 to the earl of Warwick, 
afterwards duke of Northumberland. In 1644 the castle 
was taken by the Scots under the earlof Leven. The town 
enjoyed various immunities at a very early period, which 
were afterwards the subject of some dispute. Edward I. 
restored to it several free customs of which it had been de- 
prived. Afterwards it received a confirmation of its various 
former charters by Edward II. and Richard II. 


TYPE-FOUNDING. See Typoarapuy. 

TYPE-WRITING. See Writtnc MaAcHINEs. 

TYPHON, or TypHoerus, son, according to Hesiod 
(Theog., 820 sq.), of the Earth and Tartarus, is de- 
scribed as a grisly monster with a hundred dragons’ 
heads who was conquered and cast into Tartarus by 
Zeus. According to [liad ii, 282, he lies in the land 
of the Arimi (Cilicia). Other legends place his prison 
under AXtna or in other voleanic regions and make him 
the cause of eruptions. The myth, therefore, as we 
have it, rests on a personification of volcanic forces. 
He is the father of dangerous winds (typhoons), and 
by later writers is identified with the Egyptian Set 
(see vol. vii. p. 620). 

US, TYPHOID, ann RELAPSING 

FEVERS. These are conveniently considered to- 


The | 
fish trade is of considerable importance and employs | 
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| gether, as they constitute the important class of con- 
‘tinued fevers, having certain characters in common, 

‘although each is clearly distinguishable from the 
| others. The following is a general account of the more 


salient features of each. 


Typuus FEVER. 
Typhus! is a continued fever of highly contagious 
nature, lasting for about fourteen days and charac- 
terized mainly by great prostration of strength, severe 
nervous symptoms, and a peculiar eruption on the 
skin. It has received numerous other names, such as 
| spotted, pestilential, putrid, jail, hospital fever, ete. 
|It appears to have been known for many centuries as 
| a destructive malady, frequently appearing in epidemic 
| form, in all countries in Kurope, under the conditions 
_to be afterwards referred to. The best accounts of the 
| disease are those given by English writers, who nar- 
|rate its ravages in towns and describe many ‘ black 
_assizes,’’ in which it was communicated by prisoners 
/brought into court to the judges, jurymen, court- 
officials, etc., with fatal effect, producing oftentimes 
_a widespread consternation. Typhus fever would seem 
to have been observed in almost all parts of the world ; 
| but, although not unknown in warm countries, it has 
most frequently prevailed in temperate or cold 
| climates. 

The causes concerned in its production include both 
the predisposing and the exciting. Of the abe 
former the most powerful of all are those posing and 
influences which lower the health of a exciting 
community, especially overcrowding and Pep 
poverty. Hence this fever is most frequently found to 
affect the poor of large cities and towns, or to appear 
where large numbers of persons are living crowded 
together in unfavorable hygienie conditions, as has 
often been seen in prisons, workhouses, ete. Armies 
in the field are also liable to suffer from this disease ; 
‘for instance, during the Crimean War it caused an 

enormous mortality among the French troops. Some 

high authorities, including Dr. Murchison, have held 
‘that such conditions as Hoss referred to are capable 
_of generating typhus fever by themselves, and the ap- 
parent occasional de novo origin of this disease has 
/doubtless the support of many striking facts which 
would appear to favor this view (see PATHOLOGY, vol. 
xviii. p. 413). In the light, however, of recent re- 
searches into the relation of specific disease germs to 
_the production of fevers and other infectious maladies, 
there is increasing difficulty in maintaining this posi- 
tion ; and the direction of opinion is decidedly towards 
| the view that, however ba insanitary conditions and 
overcrowding act as causes predisposing to the recep- 
tion of the aleeke: the introduction into the system 
of a living organism or germ is necessary to the mani- 
| festation of the phenomena of the fever. Nevertheless 
'no specific organism has yet been clearly identified in 
the case of typhus fever. This disease is now much 
less frequently encountered in medical practice than 
formerly,—a fact which must mainly be ascribed to the 
great attention which in recent times has been directed 
to improvement in the sanitation of towns, especially 
to the opening up of crowded localities so as to allow 
the free circulation through them of fresh air. In most 
large cities, however, limited epidemic outbursts of the 
disease occur from time to time, under the conditions 
of overcrowding and poverty, although the eas 
facilities possessed by local authorities for recognizing 
such oh aan and for the prompt isolation or re-— 
moval of infected persons to hospitals, operate in gen- 
eral effectually to prevent any extensive spread 
fever. All ages are liable to typhus, but the y 
suffer less severely than the old. The disease 

to be communicated by the exhalations g 
the bodies of those suffering from the fever 


1 From 


ridos, smoke or mist, in allusion 
disease. an 
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most closely in contact with the sick are most apt to 
suffer. This is shown by the frequeney with which 
nurses and physicians take typhus from cases under 
their care. As in all infectious maladies, there is often 
observed in typhus a marked proclivity to suffer in the 
ease of individuals, and in such instances very slight 
exposure to the contagion may convey the disease. 
Typhus is highly contagious throughout its whole 
course and even in the early period of convalescence. 
The contagion, however, is rendered Jess active by the 
access of fresh air; hence this fever rarely spreads in 
well-aired rooms or houses where eases of the disease 
are under treatment. Asa rule one attack of typhus 
confers immunity from risk of others, but numerous 
exceptions have been recorded. 

The course of typhus fever is characterized by certain 
well-marked stages. (1) The stage of in- 
cubation, or the period elapsing between the 
reception of the fever poison into the sys- 

tem and the manifestation of the special evidence of 
the disease, is believed to vary from a week to ten 
days. During this time, beyond feelings of languor, 
no particular symptoms are exhibited. (2) The cnva- 
sion of the fever is in general well marked and severe, 


Course of 
the fever. 
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Temperature chart of typhus fever. 


in the form of a distinct rigor, or of feelings of chilli- 
ness lasting for hours, and a sense of illness and 
prostration, together with headache of a distressing 
character and sleeplessness. Feverish symptoms soon 
appear and the temperature of the body rises to a con- 
siderable height (103°-105° Fahr.), at which it con- 
-tinues with but little daily variation until about the 
period of the crisis. It is, however, of importance to 
_ observe certain points connected with the temperature 
during the progress of this fever. Thus about the 
seventh day the acme of the fever heat has been 
reached, and a slight subsidence (1° or less) of the 
temperature takes place in favorable cases, and no 
further subsequent rise beyond this lowered level 
occurs. hen it is otherwise, the case often proves 
_ @ severe one. Again, when the fever has advanced 
towards the end of the second week, slight falls of 
temperature are often observed, prior to the exten- 
sive descent which marks the attainment’ of the 
—erisis. The pulse in typhus fever is rapid (100-120 

or more) aed at first full, but later on feeble. Its 
condition as indicating the strength of the heart’s 
action is watched with anxiety. The tongue, at first 
coated with a white fur, soon becomes brown and dry, 
_ while sordes (dried mucus, ete.) accumulate upon the 
teeth ; the appetite is gone and intense thirst prevails. 
bowels are as a rule constipated, and the urine is 
diminished in amount and high-colored. The physi- 
‘cian on examination may make out distinct enlarge- 
ment of the spleen. (3) The third stage is char- 
ad by the appearance of the eruption which 
ally shows i about the fourth or fifth day or 
. and consists of dark red (mulberry colored) 
's or blotches varying in size from mere points to 
e or four lines in diameter, very slightly elevated 
ne skin, at first diepieating on pressure, but 
a become both darker in hue and more per- 
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/manent. They appear chiefly on the abdomen, sides, 
| back, and limbs, and occasionally on the face. Besides 
'this, the characteristic typhus rash, there is usually 
observed a general faint mottling all over the surface. 
|The typhus rash is rarely absent and is a very important 
| diagnostic of the disease. In the more severe and 
‘fatal forms of the fever, the rash has all through a 
| very dark color, and slight subeutaneous haemorrhages 
(petechice) are to be seen in abundance. After the 
appearance of the eruption the patient’s condition 
seems to be easier, so far as regards the headache and 
discomfort which marked the outset of the symptoms ; 
but this is also to be ascribed to the tendency to pass 
‘into the typhous stupor which supervenes about this 
time, and becomes more marked throughout the 
course of the second week. The patient now lies on 
his back, with a dull dusky countenance, an apathetic 
or stupid expression, and contracted pupils. All the 
febrile symptoms already caren are fully de- 
| veloped, iid delirium, usually of alow muttering kind, 
but sometimes wild and maniacal (delirium ferow) is 
present both by night and day. The peculiar condi- 
tion to which the term ‘‘coma vigil’’ is applied, in 
which the patient, though quite unconscious, lies with 
eyes widely open, is regarded, especially if per- 
sisting for any length of time, as an unfavor- 
able omen. Throughout the second week of 
the attack the symptoms continue unabated ; 
but there is in addition great prostration of 
strength, the pulse becoming very feeble, the 
breathing shallow and rapid, and often accom- 
anied with bronchial sounds. (4) A erisis or 
avorable change takes place about the end of 
the second or beginning of the third week (on 
an average the 14th day), and is marked by a 
more or less abrupt fall of the temperature 
(vide chart) and of the pulse, together with 
slight perspiration, a discharge of loaded urine, 
the return of moisture to the tongue, and by a 
change in the patient’s look, which clears u 
and shows signs of returning intelligence. Al- 
though the sense of weakness is extreme, convales- 
cence is in general steady and comparatively rapid. 

Typhus fever may, however, prove fatal during any stage 
of its progress and in the early convalescence, either from 
sudden failure of the heart’s action—a condition which 
is specially apt to arise—from the supervention of some 
nervous symptoms, such as meningitis or of deepening 
coma, or from some other complication, such as bronchitis. 
Further, a fatal result sometimes takes place before the 
crisis from sheer exhaustion, particularly in the case of 
those whose physical or nervous energies have been lowered 
by hard work, inadequate nourishment and sleep, or in- 
temperance, in all which conditions typhus fever is apt to 
assume an unusually serious form, 

Occasionally troublesome sequela remain behind for a 
greater or less length of time as the effects of the fever. 
Among these may be mentioned mental weakness or irrita- 
bility, occasionally some form of paralysis, an inflamed 
condition of the lymphatic vessels of one leg (the swelled 
leg of fever), prolonged weakness and ill health, ete. 
Gradual improvement, however, may be confidently an- 
ticipated and even ultimate recovery. 

The mortality from typhus fever is estimated by Murchi- 
son and others as averaging about 18 per cent. Mortality. 
of the cases, but it varies much according to ~ 
the severity of type (particularly in epidemies), the pre- 
vious health and habits of the individual, and very specially 
the age,—the proportion of deaths being in striking relation 
to the advance of life. Thus, while in children under 
fifteen the death rate is only 5 per cent., in persons over 
fifty it is about 46 per cent. 

The treatment of typhus fever includes the prophylactic 
measures of attention to the sanitation of the» ootment 
more densely populated portions of towns. The % 
opening up of cross streets intersecting those which are 
close-built and narrow, whereby fresh air is freely admitted, 
has done much to banish typhus fever from districts where 
previously it was endemic. Further, the enforcement of 
the law regulating the number of persons accommodated 
in common lodging-houses, and the application of the pow- 
ers now vested in local authorities for dealing with cases 
of overcrowding everywhere, and for isolation and treat- 
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ment of the infected, have had a like salutary effect. | 
Where typhus has broken out in a crowded district the | 
prompt removal of the patients to a fever hospital and the | 
thorough disinfection and cleansing of the infected houses | 
are to be recommended. Where, on the other hand, a} 
single case of accidentally caught typhus occurs in a member | 
of a family inhabiting a well-aired house, the chance of it 
being communicated to others in the dwelling is but small ; | 
nevertheless every precaution in the way of isolation and | 
disinfection should be taken. | 

The treatment of a typhus patient is conducted upon the | 
same general principles as have been illustrated in other | 
fevers (see SCARLET Fiver, SMALLPOX), Complete isola- 
tion should be maintained throughout the illness, and the 
services of a day and a night nurse procured, who should 
keep a strict watch and preserve a record of the tempera- 
ture and other observations, the times of feeding and the 
form of nourishment administered, as well as every other 
fact noticed, for the physician’s information. Due atten- 
tion should be given to the ventilation and cleansing of the 
sick chamber. The main element in the treatment of this 
fever is good nursing, and especially the regular administra- 
tion of nutriment, of which the best form is milk, although 
light plain soup may also be given. The food should 
be administered at stated intervals, not, as a rule, oftener 
than once in one and a half or two hours, and it will fre- 
quently be necessary to rouse the patient from his stupor 
for this purpose. Sometimes it is impossible to administer 
food by the mouth, in which case recourse must be had to 
nutrient enemata. Alcoholic stimulants are not often re- 
quired, except in the case of elderly and weakly persons 
who have become greatly exhausted by the attack and are 
threatening to collapse. The best indication for their use 
is that furnished by the condition of the circulation : when 
the pulse shows unsteadiness and undue rapidity, and the 
first sound of the heart is but indistinctly heard by the 
stethoscope, the prompt administration of stimulants (of 
which the best form is pure spirit) will often succeed in 
averting danger. Should their use appear to increase the 
restlessness or delirium they should be discontinued and 
the diffusible (ammoniacal or ethereal) forms tried in- 
stead. 

Many other symptoms demand special treatment. The 
headache, which persists for days at the commencement 
and is with many a very distressing symptom, may be miti- 
gated by removing the hair and applying cold to the head. 
The sleeplessness, with or without delirium, may be com- 
bated by quietness, by a moderately darkened room (al- 
though a distinction between day and night should be made 
as regards the amount of admitted light), and by soothing 
and gentle dealing on the part of the nurse. Opiate and 
sedative medicines in any form, although recommended by 
many high authorities, must be given with great caution, 
as their use is often attended with danger in this fever, 
where coma is apt to supetvene. When resorted to, proba- 
bly the safest form is a combination of the bromide of potas- 
sium or ammonium with a guarded amount of chloral. The 
writer has seen alarming effects follow the administration 
of opium. Occasionally the deep stupor calls for remedies 
to rouse the patient, and these may be employed in the 
form of mustard or cantharides to the surface (calves of 
legs, nape of neck, over region of heart, etc.), of the cold 
affusion, or of enemata containing turpentine. The height 
of the temperature may be a serious symptom, and anti- 
pyretic remedies appear to have but a slight influence over 
it as compared to that which they possess in typhoid fever, 
acute rheumatism, ete. The cold bath treatment, which 
has been recommended, cannot be carried out without 
serious risk to life in the necessary movement of the 
patient. It is a well-recognized rule that persons suffering 
from typhus fever ought not to be moved up in bed for any 
purpose after the first few days. Cold sponging of the 
hands and feet and exposed parts, or cold to the head, may 
often considerably lower the temperature. Throughout the 
whole progress of a case the condition of the bladder re- 
quires special attention, owing to the patient’s drowsiness, 
and the regular use of the catheter becomes, as a rule, 
necessary with the advance of the symptoms. 

The complications and results of this fever fall to be 
dealt with according to the methods of treatment applica- 
ble to their character and extent. 


TypPHorIp or Enteric FEver. 


Typhoid or enteric fever (#vrepov, the intestine) is a 
continued fever characterized mainly by its insidious 
onset, by a peculiar course of the temperature, by 
marked abdominal rps occurring in connection 

with a specific lesion of the bowels, by an eruption 
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upon the skin, by its uncertain duration, and by a lia- 
bility to relapses. 

This fever has received various names, such as gastri¢ 
fever, abdominal typhus, infantile remittent fever, 
slow fever, nervous fever, ete. Dr. Murchison, in ref- 
erence to its supposed origin in putridity, uses the term 
‘* pythogenic fever,’’ but this designation has not been 
generally adopted. Up till a comparatively recent 

eriod typhoid was not distinguished from typhus fever. 
For, although it had been noticed that the course of 
the disease and its morbid anatomy were different from 
those of ordinary cases of typhus, it was believed that 
they merely represented a variety of that malady. The 
distinction between the two diseases appears to have 
been first accurately made in 1836 by Doctors Gerhard 
and Pennock of Philadelphia, and still more fully 
demonstrated by Dr. A. P. Stewart of Glasgow (after- 
wards of London). Subsequently all doubt upon the 
subject was removed by the careful clinical and patho- 
logical observations made by Sir William Jenner at the 
London fever hospital (1849-51). A clear distinction 
has been established between the two fevers, 
not only as regards their phenomena or 
morbid features, but equally as regards their 
origin. While typhus fever is a disease of overcrowd- 
ing and poverty, typhoid may occur where such condi- 
tions are entirely excluded ; and the connection of this 
malady with specific emanations given off from decom- 
posing organic or feculent matters, or with contami- 
nation of food or water by the products of the disease, 
is now almost universally admitted. Alike in sporadic 
cases and in extensive epidemic outbreaks the exist- 
ence of insanitary conditions in house drainage, water 
supply, ete., can in the majority of instances be made 
out. The question whether such conditions alone will 
suffice to beget this fever—or, in other words, its de 
novo origin—has, as in the case of typhus, been much 
discussed, and an affirmative opinion expressed by some 
high authorities. But the same remark must again be 
made as to the difficulties in the way of maintaining 
such a position in view of the evidence of the part 
played by microbes in infective processes. 

That all insanitary conditions in respect of drainage 
of houses and localities furnish the most 
ready means for the introduction of the C@usesof its 
contagion of typhoid there is a gene 
agreement, as there is equally that the most certain 
means of preventing its appearance or spread are those 
which provide a thoroughly trustworthy and secure 
drainage, a safe method of disposal of sewage, and a 
pure and abundant water supply. Ty hon ever is 
much less directly commit from the sick to the 
healthy than typhus. The infective agent appears to 
reside in the askared from the bowels, in which, 
particularly when exposed and undergoing decomposi- 
tion, the contagium seems to multiply and to acquire 
increased potency. Thus in sewers, drains, ete., in 
association with putrefying matter, it may increase in- 
definitely, and by the emanations given off from such de- — 
composing material accidentally escaping into houses, 
or by the contamination of drinking water in p 
where wells or cisterns are exposed to fecal or sewage — 
pollution, the contagion is conveyed. Of the precise 
nature of the contagious principle we have as yet no full 
information,’ but fae appears to be strong reason for 
believing that a specific microbe or organism p a 
part in the propagation of the disease. Stillit is obvi 
that for its successful implantation in and effect upon — 
the system a peculiar condition of preparedness or re- 
ceptivity to the morbific agent must be presupposed to 
exist in the individual, regarding which also our knowl- | 
edge is of the vaguest. ere is abundant evidence 
that one of the vehicles for the conveyance of 
tagion is food, especially milk, which may readi 


1 A bacillus frequently noticed in certain ti 
typhoid fever has not yet been satisfactorily 
ganism characteristic of that disease, nor eve 
present. : 


Nature of 
typhoid. 
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come contaminated with the products of the disease 
where an outbreak of the fever has occurred in a dairy. 


Typhoid fever is most common among the young, the 
majority of the cases occurring between the ages of fifteen 
and twenty-five (Murchison). But children of any age may 
suffer, as may also, though more rarely, persons at or beyond 
middle life. It is of as frequent occurrence among the well-to- 
do as among the poor. The greater number of cases appear 
to occur in autumn. In all countries this fever seems liable 
to prevail; and, while some of its features may be modified 
by climate and locality, its main characters and its results 
are essentially the same everywhere. 

The more important phenomena of typhoid fever will be 
better understood by a brief reference 


Seca to the principal pathological changes 
changes of which take place during the disease. 
typhoid. These relate for the most part to the 


intestines, in which the morbid pro- 
cesses are highly characteristic, both as to their 
nature and their locality. The changes (to be 
presently specified) are evidently the result of the 
action of the contagium on the system, and they 
begin to show themselves from the very com- 
mencement of the fever, passing through various 
stages during its continuance. The portion of 
the bowels in which they occur most abun- 
dantly is the lower part of the small intestine 

(ileum), where the “solitary glands” and “ Peyer’s 

tches” on the mucous surface of the canal 

ome affected by diseased action of a definite 
and progressive character, which stands in distinct relation 
to the symptoms exhibited by the patient in the course of 
the fever. (1) These glands, which in health are compara- 
tively indistinct, become in the commencement of the fever 
enlarged and prominent by infiltration due to inflammatory 
action in their substance, and consequent cell proliferation. 

This change usually affects a large extent of the ileum, but 

is more marked in the lower portion near the ileo-cecal 

valve (see ANATOMY). It is generally held that this is the 
condition of the parts during the first eight or ten days 

of the fever. (2) These enlarged glands next.undergo a 

process of sloughing, the inflammatory products being cast 

off either in fragments or en masse. This usually takes 
place in the second week of the fever. (3) Ulcers are thus 
formed varying in size according to the gland masses which 
have sloughed away. They may be few or many in number, 
and they exhibit certain characteristic appearances. Thus 
they are frequently, but not always, oblong in shape, with 
their long axis in that of the bowel, and they have some- 
what thin and ragged edges. They may extend through 
the thickness of the intestine to the peritoneal coat and’ in 
their progress erode bloodvessels or perforate the bowel. 
_ This stage of ulceration exists from the second week on- 
wards during the remaining period of the fever, and eyen 
into the stage of convalescence. (4) In most instances these 
ulcers heal by cicatrization, leaving, however, no contraction 
of the calibre of the bowel. This stage of healing evidently 
occupies a considerable time, since the process does not ad- 
vance at an equal rate in the case of all the ulcers, some of 
which have been later in forming than others. Even when 
convalescence has been apparently completed, some unhealed 
ulcers may yet remain and prove, particularly in connection 
with errors in diet, a cause of relapse of some of the symp- 
_ toms, and even of still more serious or fatal consequences. 
The mesenteric glands external to, but in functional rela- 
tion with, the intestine, become enlarged during the progress 
of the fever, but usually subside after recovery. 

Besides these changes, which are well recognized, others 
more or less important are often present. Among these may 
_ be mentioned one which the present writer has repeatedly 
_ observed in the severe and protracted forms of this fever, 
namely, marked atrophy, thinning, and softness of the coats 
of the intestines, even after the ulcers have healed,—a con- 
dition which may not improbably be the cause of that long- 
continued impairment of the function of the bowels so often 
complained of by persons who have passed through an 
ttack of typhoid fever. Other changes common to most 
fevers are also to be observed, such as softening of the mus- 
cular tissues generally, and particularly of the heart, and 
evidences of complications affecting chest or other organs, 
1 not unfrequently arise. The swelled leg of fever 
es follows typhoid, as does also periosteal inflam- 


Phe symptoms characterizing the onset of typhoid fever 
_. are very much less marked than those of most 
of other fevers, and the disease in the majority of 
_ instances sets in somewhat insidiously. Indeed, 
non thing for patients with this fever to go 
rable time after its action has begun, 
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The most marked of the early symptoms are headache, las- 
situde, and discomfort, together with sleeplessness and 
feverishness, particularly at night; this last symptom is 
that by which the disease is most readily detected in its 
early stages. The peculiar course of the temperature is 
also one of the most important diagnostic evidences of this 
fever. During the first week it has a morning range 
of moderate febrile rise, but in the evening there is a 
marked ascent, with a fall again towards morning, each 
morning and evening, however, showing respectively a 
higher point than that of the previous day, until about the 
eighth day, when in an average case the highest point 
is attained. This varies according to the severity of the 
attack ; but it is no unusual thing to register 104° or 105° 
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Fahr. in the evening and 103° or 104° in the morning. 
During the second week the daily range of temperature is 
comparatively small, a slight morning remission being all 
that is observed. In the third week the same condition 
continues more or less; but frequently a slight tendency to 
lowering may be discerned, particularly in the morning 
temperature, and the febrile action gradually dies down as 
a rule between the twenty-first and twenty-eighth days, 
although it is liable to recur in the form of a relapse. 
Although the patient may, during the earlier days of the 
fever, be able to move about, he feels languid and uneasy ; 
and usually before the first week is over he has to take 
to bed, and soon the effects of the attack become more 
apparent. He is restless, hot, and uncomfortable, particu- 
larly as the day advances, and his cheeks show a red flush, 
especially in the evening or after taking food, The aspect, 
however, is different from the oppressed stupid look which 
is present in typhus, and more resembles the appearance of 
hectic. The pulse in an ordinary case, although more rapid 
than normal, is not accelerated to an extent corresponding 
to the height of the temperature, and is, at least in the 
earlier stages of the fever, rarely above 100. In severe 
and protracted cases, where there is evidence of extensive 
intestinal ulceration, the pulse becomes rapid and weak, 
with a dicrotie character indicative of cardiac feebleness. 
The tongue has at first a thin whitish fur and is red at the 
tip and edges. It tends, however, to become dry, brown or 
glazed looking, and fissured transversely, while sordes may 
be present about the lips and teeth. There is much thirst 
and in some cases vomiting. Splenic and hepatic enlarge- 
ment may be made out. From an early period in the 
disease abdominal symptoms show themselves with greater 
or less distinctness and are frequently of highly diagnostic 
significance, The abdomen is somewhat distended or tumid, 
and pain accompanying some gurgling sounds may be elic- 
ited on light pressure about the lower part of the right side 
close to the groin,—the region corresponding to that portion 
of the intestine in which the morbid changes already re- 
ferred to are progressing. Diarrhea is a frequent but by no 
means constant symptom. When present it may be slight 
in amount, or, on the other hand, extremely profuse, and it 
corresponds as a rule to the severity of the intestinal ulcer- 
ation. The discharges are highly characteristic, being 
of light yellow color resembling pea soup in appearance. 
Should intestinal hemorrhage occur, as is not unfrequently 
the case during some stage of the fever, they may be dark 
brown, or composed entirely of blood. The urine is scanty 
and high-colored, About the beginning, or during the 
course of the second week of the fever, an eruption fre- 
quently makes its appearance on the skin. It consists of 
isolated spots, oval or round in shape, of a pale pink or rose 
color, and of about one to one and a half lines in diameter. 
They are seen chiefly upon the abdomen, chest, and back, 
and they come out in crops, which continue for four or five 
days and then fade away. At first they are slightly ele- 
vated, and disappear on pressure. In some cases they are 
very few in number, and their presence is made out with 
difficulty ; but in others they are numerous and sometimes 
show themselves upon the limbs as well as upon the body. 
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They do not appear to have any relation to the severity of | 
the attack, and in a very considerable proportion of cases | 
(particularly in children) they are entirely absent. Besides | 
this eruption there are not unfrequently numerous very | 
faint bluish patches or blotches about half an inch in diam- | 
eter, chiefly upon the body and thighs. When present the 
rose-colored spots continue to come out in crops till nearly 
the end of the fever, and they may reappear should a 
relapse subsequently occur. These various symptoms per- 
sist throughout the third week, usually, however, increas- 
ing in intensity. The patient becomes prostrate and ema- 
ciated; the tongue is dry and brown, the pulse quickened | 
and feeble, and the abdominal symptoms more marked ; 
while nervous disturbance is exhibited in delirium, in 
tremors and jerkings of the muscles (subsultus tendinwm), in 
drowsiness, and occasionally in “coma vigil.” In severe 
cases the exhaustion reaches an extreme degree, although 
even in such instances the condition is not to be regarded 
as hopeless. In favorable cases a change for the better may 
be anticipated between the twenty-first and twenty-eighth 
days, more usually the latter. It does not, however, take 
place as in typhus by a well-marked crisis, but rather by 
what is termed a“ lysis” or gradual subsidence of the 
febrile symptoms, especially noticeable in the daily decline 
of both morning and evening temperature, the lessening of 
diarrhea, and improvement in pulse, tongue, etc. Conval- 
escence proceeds slowly and is apt to be interrupted by 
relapses (due not unfrequently to errors in diet), which are 
sometimes as severe and prolonged as the original attack, 
and are attended with equal or even greater risks. Should 
such relapses repeat themselves, the case may be pro- 
tracted for two or three months, but this is comparatively 
rare. 

Death in typhoid fever usually takes place from one or 
other of the following causes. (1) Exhaustion, 


eerie ad in the second or third weeks, or later. The 
typhoid. attending symptoms are increasing emaciation, 


weakness of the pulse, and cadaveric aspect. 
Sometimes sinking is sudden, partaking of some of the 
characters of a collapse. (2) Hemorrhage from the intes- 
tines. The evidence of this is exhibited, not only in the 
evacuations, but in the sudden fall of temperature and rise 
in pulse-rate, together with great pallor, faintness, and 
rapid sinking. Sometimes hemorrhage, to a dangerous 
and even fatal extent, takes place from the nose. (3) Per- 
foration of an intestinal uleer. This gives rise, as a rule, to 
sudden and intense abdominal pain, together with vomiting 
and signs of collapse, viz., a rapid flickering pulse, cold 
clammy skin, and the marked fall of temperature. Symp- 
toms of peritonitis (see PERITONITIS) quickly supervene 
and add to the patient’s distress. -Death usually takes 
place within 24 hours. Occasionally peritonitis, apart from 
perforation, is the cause of death. (4) Occasionally, but 
rarely, hyperpyrexia (excessive fever). (5) Complications, 
such as pulmonary or cerebral inflammation, bedsores, ete. 

Certain sequel are sometimes observed, the most impor- 
tant being the swelled leg, periostitis affecting long bones, 
general ill-health, and anzmia, with digestive difficulties, 
often lasting for a long time, and sometimes issuing in 
phthisis. Occasionally, after severe cases, mental weakness 
is noticed, but it is usually of comparatively short duration. 

The mortality in typhoid fever varies with the character 
Mortality of the outbreak, the general health and sur- 

*youndings of the individuals attacked, and 
other conditions. At one time it was regarded as, on an 
average, about the same as that of typhus; but under 
modern methods of treatment the chances of recovery are 
much greater, and the death-rate may be stated as about 12 
per cent. or perhaps somewhat less. 

The treatment embraces those prophylactic measures 
Treatment, Which aim at preventing the escape of sewer 
gases into dwelling-houses by careful attention 
to the drainage and plumber-work, and also secure an 
abundant supply of pure water for domestic use (see 
HYGIENE, SEWERAGE, and VENTILATION). When an out- 
break of the fever occurs in a family, all such matters 
should be specially inquired into, and the sources of milk 
supply carefully scrutinized. The discharges from the 
bowels of the typhoid patient should be at once disinfected 
with carbolic acid or other similar agent, and the great- 
est care taken as to their disposal, with the view of 
obviating any risk of contamination of drinking-water, ete. 
The general management is conducted upon the same prin- 
ciples as are observed in the case of typhus, except that in 
typhoid fever very special care is necessary in regard 
to diet. Milk, the great value of which as a fever-food was 
first clearly set forth by Prof. Gairdner, is of eminent ser- 
vice in hoid, but it must be administered with due 
regard to time and to the digestive powers of the patient. 
When given too frequently or in too great quantity it may, 
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by its imperfect digestion, prove a source of irritation to 
the bowels. Even when given with every care it may fail 
to agree, as is proved by the presence of undigested curd in 
the evacuations. In such a case its admixture with lime 
water or with peptonizing agents may render its digestion 
less difficult, but sometimes its use must for a time be 
suspended. It is, however, rare that milk cannot be borne 
when carefully administered. Barley water or simple 
soups, such as chicken broth, beef-tea, etc., are occasionally 
useful either as substitutes for or adjuvants to milk. All 
through the fever the patient should be fed at regular 
periods—not, as a rule, oftener than once in one and a half 


|or two hours—although in the intervals water or other 


fever-drink may be given from time to time. In convyales- 
cence the diet should still be largely milk and soft matters, 
such as custards, light puddings, meat jellies, boiled bread 
and milk, etc., but other solid foods, with the exception of 
fish, should be for a long time avoided. In changing the 
diet it is of importance to note its effeet upon the tempera- 
ture, which may sometimes be considerably disturbed from 
this cause, even after the apparent subsidence of all febrile 
action. Stimulants, although unnecessary in a large pro- 
portion of cases, are occasionally called for when there is 
great exhaustion, and in prolonged attacks. Their effect, 
however, should be carefully watched. They are usually 
best administered in the form of pure spirit. 

The more prominent symptoms which mark the course 
of typhoid fever frequently call for special treatment. 
Thus, when the fever continues long, with little break in 
its course, the employment of remedies'to control its action 
(antipyretics) may often be resorted to with benefit. Such 
drugs as quinine, salicin, salicylic acid, and salicylate of soda, 
kairin, antipyrin, antifebrin, ete. (in ten to thirty grain 
doses of one or other), may frequently break in upon the 
continuity of the fever,and by markedly lowering the 
temperature relieve for a time the body from a source of 
waste, and aid in tranquillizing the excited neryous system. | 
The times for their administration are either one or two 
hours before the usual maximum temperature or during 
the period of remission. These remedies may, however, 
fail, or by inducing sickness or great prostration and de- 
pression of the circulation require to be diseontinued. For 
a similar purpose the cold bath is recommended by many 
high authorities and is regularly employed in Germany. 


| The method recommended by Liebermeister is this: ““ When 


the temperature rises above 104° Fahr., the patient should 
be placed in a bath of about 94°, which is gradually cooled 
down by the addition of cold water to 68° Fahr., and 
remain immersed for twenty or thirty minutes, the limbs 
being all the while gently rubbed. He should then be put 
back into bed.” Another method is that of Dr. Brand of 
Stettin : “ When the patient’s temperature attains 102° Fahr, 
he should be placed in a tepid bath of 70° and allowed to 
remain till asense of coldness or shivering is produced, 
which usually occurs in from five totwenty minutes.” By 
such means no doubt the temperature can often be reduced 
2° or 3° Fahr., but it is very apt to rise again and the bath 
must then be repeated. It is claimed by the advocates of 
this method of treatment that it has been successful in 
diminishing greatly the mortality of typhoid fever, but 
they hold at the same time that its success in large measure 
depends upon its employment from an early s in the 
disease. British physicians are much divided upon the 
point, many high authorities agreeing in its marked utility, 
while others no less eminent regard it as fraught with 
danger from the frequent movement of the patient from 
bed, the shock to the system, and the risk of hemorrhage, 
pneumonia, or other complications, and as a plan of treat- 
ment difficult of being carried out in ordinary practice. Al- 
though employed in some fever hospitals and with apparent 
success, it has not yet commended itself for general adop- 
tion. Other methods of applying cold, while json less 
effectual than the bath, are much more available, as for 
example, the tepid or cold pack, the frequent sponging of 


portions of the body with cold water, or the a ion of 
icebags to the head. The present writer has res to 
these methods in many cases of typhoid fever, ' v the 


effect of markedly lowering a high temperature. When 


diarrhea is excessive it may be restrained by such remedies 
as chalk, bismuth, Dover’s powders, ete. 0 is 
dealt with by preparations of ergot, or by acetate of les 


gallic acid, or other styptics. In the event of 
of the bowel opium is the only means avai 
distress attending that fatal occurrence. 

In the convalescent stage, and eyen after 
complete recovery, the utmost care should be ¢ 
the patient as to diet, all hard and indigesti 
being dangerous ffom their tendency to i 
unhealed ulcers, and bring on a relapse | 
cause a sudden perforation. Lastly | 
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demands careful attention for a length of time, in view of 
the remoter risks of chest and other diseases already alluded 
to. 


RELAPSING FEVER. 


This is a continued fever occasionally appearing as 
an epidemic in communities suffering from scarcity or 
famine. It is characterized mainly by its sudden in- 
yasion, with violent febrile symptoms, which 
continue for about a week and end in a crisis, 
but are followed, after another week, by a 
return of the fever. 

This disease has received many other names, 
the best known of which are famine fever, 
short fever, synocha, bilious relapsing fever, 
recurrent typhus, and spirillum fever. As in 
the case of typhoid, relapsing fever was long 
believed to be simply a form of typhus. The 
distinction between them appears to have 
been first clearly established in 1826, in con- 
nection with an epidemic in Ireland. Out- 
breaks of relapsing fever have occurred in 
all parts of the world at times and in places 
where famine has arisen; but the disease has 
been most closely observed and studied in epi- 
demics in Great Britain and Ireland, Germany, Poland, 
Russia, America, and India. It has frequently been 
found to prevail along with an epidemic of typhus fever. 


Relapsing fever is highly contagious, and appears, like 
typhus, to be readily communicated by the ex- 

nme pa ~~? halations from the body. With respect to the 
origination. \ature of the contagion, certain important and 
interesting observations have been made. 
meier discovered in the blood of persons suffering from re- 
dapsing fever minute organisms in the form of spiral fila- 
ments of the genus Spirochete (see vol. xxi. p. 416, Fig. 1, n), 
measuring in length 545 to ¢¢455 inch and in breadth gphg5 
to syty0 inch, and possessed of rotatory or twisting move- 
ments. This organism has received the name of Spirillum 
obermeieri. It appears to be present in abundance during 
the height of the febrile symptoms, and is not seen dur- 
ing the interval until the relapse is impending, when it is 
again present as before. This observation has been con- 
firmed by numerous investigators, and it has been found 
that inoculation with the blood containing these Spirilla 
produced the symptoms of relapsing fever in both men and 
animals. Comparatively little is as yet known of the life- 
history of these organisms, and the question whether they 
are to be regarded as the prime source of the disease or 
as mere accompaniments affords ground for difference of 
opinion (see PATHOLOGY, yol. xviii. p. 413); nevertheless 
their discovery and the conditions of their presence already 
mentioned are noteworthy facts in reference not only to the 
pathology of this fever but also to the general doctrine of 
infectiveness in disease-processes. The most constantly 
recognized factor in the origin and spread of relapsing fever 
is destitution ; but this cannot be regarded as more than a 
predisposing cause favoring the reception and propagation 
_ of the morbific agent, since in many lands widespread and 
destructive famines have prevailed without any outbreak 
of this fever. Instances, too, have been recorded where 
epidemics were distinctly associated with overcrowding 
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rather than with privation. Relapsing fever is most com- 
monly met with in the young. One attack does not appear 
to protect from others, but rather, according to some author- 
ities, engenders liability. 

The extreme contagiousness of relapsing fever has occa- 
sionally been shown by its spreading widely 
when introduced into a district, even among 
those who had not become predisposed by des- 
titution or other depressing conditions, The contagion, like 


_ Its con- 
tagiousness. 
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that of typhus, appears to be most active in the immediate 
vicinity of the patient and to be greatly lessened by the 
access of fresh air. It is capable of being conveyed by 
clothing. The incubation of the disease is about one week. 


| The symptoms of the fever then show themselves with 


great abruptness and violence by a rigor, accompanied with 
pains in the limbs and severe headache. The febrile phe- 
nomena are very marked, and the temperature quickly rises 
to a high point (105°-107° Fahr.), at which it continues 
with little variation, while the pulse is rapid (100-140), full 
and strong. There is intense thirst, a dry brown tongue, 
bilious vomiting, tenderness over the liver and spleen, and 
occasionally jaundice. Sometimes a peculiar bronzy appear- 
ance of the skin is noticed, but there is no characteristic 
rash asin typhus. There is much prostration of strength. 
After the continuance of these symptoms for a period of 
from five to seven days, the temperature suddenly falls to 


| the normal point or below it, the pulse becomes correspond- 


ingly slow, and a profuse perspiration occurs, while the 
severe headache disappears and the appetite returns. Ex- 
cept for a sense of weakness, the patient feels well and may 
even return to work, but in some cases there remains a 
condition of great debility, accompanied with rheumatic 
pains in the limbs. This state of freedom from fever con- 
tinues for about a week, when there occurs a well-marked 
relapse with scarcely less abruptness and severity than in 
the first attack, and the whole symptoms are of the same 
character, but they do not, as a rule, continue so long, and 
they terminate in a crisis in three or four days, after which 
convalescence proceeds satisfactorily. Second, third, and 
even fourth relapses, however, may occur in exceptional 
cases, 

The mortality in relapsing fever is comparatively small, 
about 5 per cent. being the average death-rate 
in epidemics (Murchison). The fatal cases oc- Mortality, 
cur mostly from the complications common to aad 
continued fevers. The treatment is essentially the same as 
that for typhus fever (see above). (J, 0, A.) 


TYPOGRAPHY. 


Parr I.—Hisroricat. 
YPOGRAPHY (writing by types) is the art of 
printing (cast-metal) movable types on paper, 


in the Mainz psalter of 1457 said that it was formed by an 
“adinventio artificiosa imprimendi ac caracterizandi absque 
calami ulla exaratione.” The colophon of the Catholicon of 
1460 is more precise, and says that the book was printed 


vellum, ete. It is quite distinct, not only from writing, | “ non calami, stili, aut penne suffragio, sed mira patronarum 


but from xylography or wood-engraving, é.¢., the art | formarumque concordia, proporcione, et modulo.” In 1462 
4 of cutting letters, or words on blocks of wood ; Albrecht Pfister had “ gedrucket” the Four Histories. In 
9 . tom such blocks, by means | the Liber Sextus Decretalium, published in 1465, Fust and 


and taking impressions Schoeffer say that it was completed “non atramento [‘ at- 
of ramento communi,” in the Justinianus of 1468 and 1472], 
plumali canna neque erea, sed artificiosa quadam adinven- 
tione imprimendi seu caracterizandi,” a phrase which they 
slightly varied in Cicero’s De Officiis, issued in the same 
year: “non atramento, plumali canna neque rea, sed arte 
quadam perpulcra.” The edition of St. Jerome’s Epistles 
of 1470 is said to have been completed by an “ars impres- 
soria,” the Decretwm Gratiani of 1472 by an “ars quedam 


of ink or any other fluid colored substance, on paper 
or vellum. 
_ Possibly the 


earliest attempt to describe the art of typog- 
hy is that in the Donatus issued by Peter 
, perhaps before 1456, the colophon of 
which Says that it was finished “Arte nova im- 
primendi seu caracterizandi [from character = 

. . absque calami exaratione.” Fust and Schoetffer 


2 
. 
a 
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ingeniosa imprimendi,” the Dyalogus of 1478 by an “ars 
magistra.’”’ We find further—‘ars sancta” or “divina,” 
“nova ars seribendi,’ “noyum exscribendi genus prope 


divinum,” “sculptoria archetyporum ars,” “ars mirifica 
yc 


formandi,” “ars excusoria,” “nova imprimendi ratio,” “ars 
pressure,” “chalcotypa ars,” “chalcographia” (1472 and 
later), ‘“ chaleographia excusoria impressoriaque,” “libraria 
impressio,” “empryntynge” (Caxton, 1482), “prenterei” 


(Schoeffer, 1492), “truckery” (1505), “impression des 
livres” (1498), and “ prenten.” 

The early printers called themselves, or were called by 
others, “librorum prothocaragmatici” (Gramm. 
Rhythm., 1468), “impressores librorum,” “ ex- 
sculptor librorum” (Jenson, 1471), “ chalco- 
graphus” (1473; Hain, 13,036), “magister artis impres- 
sorie,” “ boeckprinter;” and during the 16th century we 
find them still frequently called “ chalcotypus” and “ chal- 
cographus.” 

The types were at first designated more by negative than 
positive expressions. In 1468 they were called 
“ caragma,” later on “ caracter ”’ or ‘ character,” 
“archetipe note ” (1473; Hain, 13,036), “sculpt- 
oria archetyporum ars,” “ chalcotypa ars,” ‘ forme,” ‘ar- 
tificiosissime imprimendorum librorum forma.” We soon 
hear also of the process and material by which they were 
produced. The Grammatica of 1468, published by Schoeffer, 
says that it was “ cast’? (sum fusus libellus). In 1471 
“cenew formule” are spoken of; and Bernardus Cenninus 
and his son say that they had printed the Virgil “ expressis 
ante calibe caracteribus et deinde fusis literis”’ (with letters 
first cut into steel and then cast). In 1473 Friedrich Creus- 
ner at Nuremberg says that he had “cut” (sculpsit) the 


Printers. 


Types. 
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work of Diogenes (Hain, 6192). Johan Zeiner of Ulm says 
in 1474 that he had perfected a book, not with the pen, but 
with letters of metal (stagneis caracteribus). In 1474 Joh. 
Ph. de Lignamine speaks of ‘‘ metallices forme.’ In 1476 
Husner of Strasburg represents the Nider as being printed 
with “letters cut of metal (litteris sculptis artificiali certe 
conatu ex ere). Nicolas Jenson printed in 1480 with let- 

ters ‘‘cut and cast” (sculptis ac conflatis). 
The word typographus does not seem to occur before 1488, 
when it was used in the preface of P. Stephanus 


pipet 4 Dulcinius Scale to the Astronomicon of Mani- 
pte 2, lius, printed in that year at Milan by Antonius 


Zarotus ;1 in 1498 Erasmus uses it in a letter 
(dated 13th Feb.) to Christianus, a Litbeck merchant ;? and 
in 1517 Johan Schoeffer applies the word to himself in the 
colophon of the Aneas Sylvius published by him. But of 
the use of the word typographiano earlier instance is known 
than 1520, in which year Gerardus Noviomagus (= Gelden- | 
haurius) in his Lucubratiuncula de Batavorwm Insula (pref. 
to Nicol. Buscoducensis, dated 1520) says: “ inventa Ger- 
manorum . . . bombarda videlicet, typographia, pyxis 
chartaque nautica ;” and'Johan Schott, a printer of Stras- 
burg, in the Geogr. Ptolem. published by him, describes his | 
grandfather, Johan Mentelin, as “ primus typographie in- 
ventor.” Gerardus, it may be added, borrowed the whole 
passage from Pet. Montanus (li. 1 Adag., published a. 1504), | 
who has chalcographia instead of typographia. Meerman 
indeed® speaks of a use of the word typographia (or at least 
of typographus) earlier than 1520, and refers to the preface 
of Bernardinus Veronensis in the edition of Tibullus, Ca- | 
tullus, and Propertius published at Venice in 1493 by Symon | 
Bevilaqua, “at least,’ Meerman adds, “as it (the preface) | 
is read in the Annal. Typogr. of Maittaire, i. 560, 2d ed.” 
But on page 560 Maittaire quotes the first two lines of Ber- | 
nardinus’s preface (till dicit) and then adds: “ Greecis char- | 
acteribus destitutus, typographus necesse habuit hiatus in 
commentario hic illic relinquere,” which is evidently Mait- 
_ taire’s own remark, not that of Bernardinus. The present | 

writer at least has been unable to find such a passage in 
the Tibullus. 


Although the art of writing and that of  block- 
printing both differ widely from printing with moy- 
able metal types, yet this last process seems to have 


been such a gradual transition from piock-printing, | especially in Italy, France, and Germany, 


[HISTORICAL, 


The art of printing, 7.e., of impressing (by means 
of certain forms and colors) figures, pic- 
tures, letters, words, lines, whole pages, 
etc., on other objects, as also the art of 
engraving, which is inseparably connected 
with printing, existed long before the 15th century. 
Not to go back to remoter essays, there is reason to 
suppose that medizval kings and princes (among 
others William the Conqueror) had their monograms 
cut on blocks of wood or metal in order to impress 
them on their charters. Such impressions from 
stamps are found instead of seals on charters of the 
15th century. Manuscripts of the 12th century show 
initials which, on account of their uniformity, are 
believed to have been impressed by means of stamps 
or dies. But the idea of multiplying representations 
from one engraved plate or block or other form was 
unknown to the ancients, whereas it is predominant 
in what we call the art of block-printing, and espe- 
cially in that of typography, in which the same 
types can be used again and again. 


First 
attempts 
at printing. 


Block printing and printing with movable types seem to 
have been practiced in China and Japan long 


before they were known in Europe. It is said ree 
that in the year 175 the text of the Chinese printing. 


classics was cut upon tablets, which were erected 
outside the university, and that impressions were taken of 
them, some of which are said to be still in existence. 
Printing from wooden blocks can be traced as far back as 
the 6th century, when the founder of the Suy dynasty is 
said to have had the remains of the classical books en- 
graved on wood, though it was not until the 10th century 
that printed books became common. In Japan the earliest 
example of block-printing dates from the period 764-770, 
when the empress Shiyau-toku, in pursuance of a yow, had 
a million small wooden toy pagodas made for distribution 
among the Buddhist temples and monasteries, each of which 
was to contain a dharani out of the Buddhist Scriptures 
entitled “ Vimala nirbhasa Sitra,” printed on a slip of paper 
about 18 inches in length and 2 in width, which was rolled 
up and deposited in the body of the pagoda under the spire. 
In a journal of the period, under the year 987, the expression 
“»rinted book ” (suri-hot) is found applied to a copy of the 
Buddhist canon brought back from China by a Buddhist 
priest. This, of course, must have been a Chinese edition ; 
but the use of the term implies that printed books were 
already known in Japan. It issaid that the Chinese printed 
with movable types (of clay) from the middle of the 11th 
century. The authorities of the British Museum exhibit 
as the earliest instance of Corean books printed with moy- 
able types a work printed in 1337. To the Coreans is 
attributed the invention of copper types in the beginning 
of the 15th century ; and an inspection of books bearing 
dates of that period seems to show that they used such 
types, even if they did not invent them? 


From such evidence as we have it would seem that 
Europe is not indebted to the Chinese or Japanese for 
the art of block-printing, nor for that of printing with 


‘movable types. 


In Europe, x meee Ke —— po the 14th 
century, every book (including school an 

rayer books), and every public and private 5 alpina 
ST sgueient, proclamation, bull, letter, ete., was written 
by hand ; all figures and pictures, even playing-cards 
and images of saints, were drawn with the pen or 
painted with a brush. In the 13th century there 
already existed a kind of book trade. The organiza- 
tion of universities as well as that of large ecclesias- 
tical establishments was at that time incomplete, 
out a 


and block-printing in its turn to have been such a. staff of scribes and transcribers (seriptores), illumina- 


natural outcome of the many trials that were prob- | tors, lenders, sellers, and custodians of books (station- 


ably made to piocdes books in some more expedi- 
tious manner than could be done with handwriting, 
that a cursory glance at these two processes will not 
seem out of place, all the less as a discussion on the 
origin and peace of typography could hardly be 
understood without knowing the state of the literary 
development at the time that printing appeared. 


1 Maittaire, Annales -, 1, 508, 
2 Opp., iii. col. 24. ma const 8 Ori 


note 1. 
ig. Typogr., i. p. 82, note cx. 


ariitibrorum, librarii), and pergamenarii, 7.e., persons 
who prepared and sold the vellum or parchment re- 
quired for books and documents. e ‘supplied 
were for the most part legal, theological, and educa- 

4 Passavant, Le Peintre-Graveur, i, 18, Leipsic, : 


Jackson, Wood-Engraving, London, 1839; er, G 
Kiinste, . 362 89. 7: : Ee aw 
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tional, and are calculated to have amounted to above | 
one hundred different works. As no book or document | 
was approved unless it had some ornamented and 
illuminated initials or capital letters, there was no 
want of illuminators. The workmen scribes and 
transcribers were, perhaps without exception, calig- 
raphers, and the illuminators for the most part artists. 
Beautifully written and richly illuminated manuscripts 
on vellum became objects of luxury which were eagerly 
bought and treasured up by princes and people of dis- 
tinction. Burgundy of the 15th century, with its rich 
literature, its wealthy towns, its love for art, and its 
school of painting, was in this respect the centre of 
Europe, and the libraries of its dukes at Brussels, 
Bruges, Antwerp, Ghent, ete., contained more than 
three thousand beautifully illuminated MSS. 

In speaking of the writing of the manuscripts of the 
15th and two preceding centuries, it is 
essential to distinguish, in each country, 
between at least four different classes of 
writing, and two of these must be again subdivided 
each into two classes. All these different kinds of 
writing were, in the first instance, taken as models for 
cutting such portions of text as were intended to illus- 
trate and explain the figures in block-books, and after- 
wards as models for the types used in the printing of 
books and documents. 


Classes of 
writing. 


(1) The book hand, that is, the ordinary writing of legal, 
theological, and devotional books, was used by the official 
transcribers of the universities and churches. These men 
had received a more or less learned education, and conse- 
quently wrote or transcribed books with a certain pretence 
of understanding them and of being able to write with 
greater rapidity than the ordinary calligrapher. Hence 
their writing may be called (a) the current or cursive book 
hand, of which a good many illustrations may be found in 
Wilh. Schum, Exempla Codicum Amplon, Erfurtensium. Quite 
distinet from this current writing, and much clearer and 
more distinct, is (b) the upright or set book hand, which was 
employed by some writers who worked for universities and 
churches, and also by a good many who may be presumed 
to have worked in large cities and commercial towns for 
schools and the people in general without university con- 
nection. (2) In the church hand (Gothic or black letter) 
were produced transcripts of the Bible, missals, psalters, and 
other works intended for use in churches and private places 
of worship. This writing we may again subdivide into two 
classes,—(a) the ornamental or caligraphic writing, found 
exclusively in books intended for use in churches or for the 
private use of wealthy and distinguished persons, and (b) 
the ordinary upright or set church hand, employed for less 
ornamental and less expensive books. (3) The letter hand 
may be said to be intermediate between the set literary 
book hand and the set literary church hand, and to differ 
but little from either. It was employed in all public docu- 
ments of the nature of a letter. (4) The court or charter 
hand was used for charters, title-deeds, papal bulls, etc. 

Dypold Liber (Lauber), a teacher and transcriber at 
Hagenau in Germany, is known to have car- 


mae OR ; ried on a busy trade in manuscripts just about 
written. the time of the invention of printing. His 


prospectuses, in handwriting of about the mid- | 
dle of the 15th century, announce that whatever books 
ple wish to have, large or small, “ geistlich oder weltlich, 
iibsch gemolt,” are all to be found at Dypold Lauber’s the 
scribe. He had in stock Gesta Romanorum, mit den Viguren 
gemolt ; poetical works ( Parcival, Tristan, Freidank) ; romances 
of chivalry (Der. Witfarn Ritter; Von eime Getruwen Ritter 
der sin eigen Hertze gab umb einer schiénen Frowen willen ; Der 
Ritter unter dem Zuber); Biblical and legendary works (A 
Rimed Bible; A Psalter, Latin and German; Episteln und 
Evangelien durch das Jor ; Vita Christy ; Das gantze Passional, 
winterteil und summerteil); devotional books (Bellial ; Der 
Selen Trost; Der Rosenkrantz ; Die zehn Gebot mit Glosen ; 
Small Bette-Biicher) ; and books for the people (Gute bewehrte 
Artznien-Biicher ; Gemolte Loss-Biicher, i.e., fortune-telling 
books ; Schachtzabel gemolt). The lower educational books 
consisted for the most part of the Abecedaria, containing the 
alphabet, the Lord’s prayer, the creed, and one or two 
vee ; the Donatus, a short Latin grammar extracted 
m the work of lius Donatus, a Roman grammarian of 
4th century, and distinctly mentioned in a school ordi- 
of Bautzen of 1418; the Doctrinale, a Latin grammar 
verse, compiled by Alexander Gallus (or De 
Dei), a minorite of Brittany of the 13th century ; the 
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Summula Logica of Petrus Hispanus (afterwards Pope John 
XXI_.), used in the teaching of logic and dialectics; and 
Jionysius Cato’s Disticha de Moribus, and its supplement 
called Facetus, with the Floretus of St. Bernard, used in the 
teaching of morals, As helps to the clergy in their attempts 
to educate the lower classes, and as a means of assisting and 
promoting private devotion, there were picture books 
accompanied with an easy explanatory text, for the most 
part representations of the mystic relation between the Old 
and New Testaments (typology). Among these books the 
Biblia Pauperum' stands first. It represents pictorially the 
life and passion of Christ, and there exist MSS. of it as 
early as the 13th century, in some cases beautifully illumi- 
nated.? A richly illuminated MS. of it, executed in the 
Netherlands c. 1400, is in the British museum (press-mark, 
King’s, 5), and also fragments of one of the 14th century 
(press-mark, 31,303). A remodelling and development of 
this work is the Speculum Humane Salvationis, a work in 
rhyme of the 14th century, which in forty-five chapters rep- 
resents the Bible history interwoven with Mariolatry and 
legend. Of this work the Paris national library and arsenal 
library each possesses a MS. composed in 1324, whereas 
the British Museum has nine MSS. (six being illuminated) 
of the 14th and 15th centuries, written in the Netherlands, 
Germany, France, and England, one (press-mark, 16,578) 
bearing the distinct date 1379 and another (press-mark, 
Egerton, 878) that of 1436. A work of a similar nature is 
the Apocalypsis, of which at least two recensions with illus- 
trations may be pointed out. One gives the text as we 
know it, with or without commentary, for which ef. Brit. 
Mus., 17,333 (French), 18,633 (French, but written in Eng- 
land), Reg. 2 D. xiii., and 22,493 (French),—all four early 
14th century. Another is more a short history or biogra- 
phy of St. John, but the illustrations follow those of the 
former work very closely; ef. Brit. Mus., 19,896 (15th cen- 
tury, German). It is this last recension which agrees with 
the block-book to be mentioned hereafter. Other devotional 
works are the Ars Moriendi, the Antichrist, and other works 
which will be found mentioned among the block-books. 


Block-Printing or Xylography. 

When all this writing, transcribing, illuminating, 
etc., had reached their period of greatest 
development, the art of printing from 
wooden blocks (block-printing, xylography) 
on silk, cloth, ete., valle and paper made its appear- 
ance in Europe. It seems to have been practiced, so 
far as we have evidence, on cloth, ete., and vellum as 
early as the 12th century,’ and on paper as far back as 
the second half of the 14th century, while it was 
largely employed in the early part of the 15th in the 

roduction of (1) separate leaves (called briefs, from 

reve, scriptum), containing either a picture (print 
prent, shortened from the Fr. emprint, empreinte, and 
already used by Chaucer, C.7., 6186, sixtext, D. 604 

orinte, prente, preente, and in other early eee 

ocuments; also called in colloquial German Helge, 
Helglein, or Halge) ov a piece of text, or both together ; 
and of (2) whole block-books, sometimes consisting of 
half picture and ‘half text, or wholly of text, or 
altogether of picture.* It is, however, certain that 
about 1400 xylography was known all over Germany, 
Flanders, and Holland. 

In these blocks, as in wood-engraving now, the lines to 
be printed were in relief. The block, after the picture or 
the text had been engrayed upon it, was first thoroughly 
wetted with a thin, watery, pale brown material, much re- 
sembling distemper; then a sheet of damp paper was laid 
upon it, and the back of the paper was carefully rubbed 
with some kind of dabber or burnisher, usually called a 
frotton, till an impression from the ridges of the carved 
block had been transferred to the paper. In this fashion a 
sheet could only be printed on one side (anopisthographie) ; 
and in some copies of block-books we find the sides on which 
there is no printing pasted together so as to give the work 
the appearance of an ordinary book. There are only a few 
block-books which do not possess this characteristic, as the 


Block 
printing. 


1 We find this title applied to at least three works,—(1) the well- 
known block-book, of which we speak below, (2) a treatise ‘‘in 

ua de vitiis et virtutibus agitur,” and (3) a work in rhyme by 
Tiexander Gallus. 

2 See Laib and Schwarz, Biblia Pauperum, Zurich, 1867. 

3 Weigel, yA a i. 10. 

4 We Tare also evidence that sometimes the picture or figures 
were printed from blocks, space being reserved for the text, to be 
added afterwards by hand (see Bernard, Origine, i. 102). 
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Legend of St, Servatius in the royal library of Brussels, Das 
Zeitglocklein in the Bamberg library (cf. Falkenstein, p. 49), 
Das geistlich und weltlich Rom at Althorp and Gotha (ef. 
Falkenstein, p. 46); but these belong to the end of the 15th 
century, and therefore to a later period than the ordinary 
block-books. Consequently, if a man wanted to set up as a 
printer of briefs or books, he needed no apparatus but a set 
of wood-blocks and a rubber. 

Formerly it was the general opinion that playing-cards 
had been the first products of xylography; but the earliest 
that have been preserved to us are done by hand, while the 
printed ones date from the 15th century, therefore from a 
period in which woodcuts were already used for other pur- 


poses. It is believed that some of the wood engravings and 

block-books were printed in monasteries. Ina 
Block- necrology of the Franciscan monastery at Nord- 
printers. lingen, which comes down to the beginning of 


the 15th century, this entry oceurs: “ VII. Id. 
Augusti, obiit Frater h. Luger, laycus, optimus incisor 
lignorum ;” and on some of the engravings we find the arms 
of certain monasteries, which may, however, merely mean 
that they were printed for, not in, those monasteries. The 
registers of Ulm mention several wood-engravers ( form- 
schneider),—in 1398 a certain Ulrich ; in 1441 Heinrich Peter 
von Erolzheim, Joerg, and another Heinrich; in 1442 Ulrich 
and Lienhart; in 1447 Claus (Nicolas), Stoffel (Christopher), 
and Johann; in 1455 Wilhelm; in 1461 Meister Ulrich, etc. 
In a register of taxes of Nérdlingen we find from 1428 to 
1452 a certain Wilhelm Kegeler mentioned as brieftriicker ; 
in 1453 his widow is called alt brieftriickerin; and in 1461 
his brother Wilhelm is registered for the same craft. At 
Mainz there was a printer, Henne Cruse, in 1440. At 
Nuremberg we find in 1449 Hans, a formschneider, while his 
son Junghans exercised the same industry from 1472 to 
1490. Hans von Pfedersheim printed at Frankfort in 1459, 
and Peter Schott at Strasburg in 1464. A certain George 
Glockendon exercised the same trade at Nuremberg till 
1474, when he died, being succeeded by a son and afterwards 
by a grandson. In Flanders a Jan de Printere was estab- 
lished at Antwerp in 1417; and printers and wood engravers 
(houte bildsnyters) worked there in 1442 (Privileges of the 
Corporation of St. Luke at Antwerp). At Bruges printers and | 
beeldemakers (makers, engravers of images) were enumerated | 
in 1454 among the members of the fraternity of St. John | 
the Evangelist. The printers of playing cards seem to have 
constituted a separate class. These entries show that about | 
the middle of the 15th century there were men who exer- 
cised the art of wood-eugraving and printing as a trade or 
craft. It seems also certain that wealthy persons and | 
religious institutions were wont to possess sets of blocks, | 
and, when occasion arose, they printed a set of sheets for | 
presentation to a friend, or in the case of monasteries for | 
sale to the passing pilgrim. A printer of briefs or block-| 
books had no need to serve an apprenticeship; any neat- | 
handed man could print for himself. We learn from the | 
inventory of the possessions of Jean de Hinsberg, bishop of 
Liége (1419-1455), and his sister, a nun in the convent of 
Bethany, near Mechlin, that they possessed “ unum instru- 
mentum ad imprimendas scripturas et ymagines,” and “ no- 
vem printe lignee ad imprimendas ymagines cum quatuor- 
decim aliis lapideis printis.” These entries would seem to 
indicate that people purchased engraved blocks of wood or of 
stone from the woodeutter rather than books from a printer. 
The earliest dated woodcut that we know of is the St. 
Christopher of 1423, preserved in the library of | 
Earlydated Tord Spencer at Althorp. The Mary engraving, 
yovGnes, Which is preserved at Brussels and apparently 
gravings. Sri 
bears the date meccexviii, is now declared to be 
of 1468, the date having been falsified. The next date after | 
that of the St. Christopher is 1437, found on a woodcut pre- 
served in the imperial library at Vienna. It was discovered | 
in 1779 in the monastery of St. Blaise in the Black Forest, ; 
and represents the martyrdom of St. Sebastian, with four- 
teen lines of text. The date, however, is said by others to 
refer to a concession of indulgences. A woodcut, preserved 
in the library at Vienna, which represents St. Nicolas de 
Tolentino, has the date 1440, but written in by hand; as 
the saint was canonized in that year, it may refer to that 
event. Another in the Weigel collection representing the 
bearing of the cross, St. Dorothea and St. Alexis, has the 
date 1443, also written in by hand, though the woodcut is 
considered to belong to that period. These are the only 
known wood-engravings with dates anterior to the second 
half of the 15th century. But there exist a good many 
woodeuts which, from the style of the engraving, are pre- 
sumed to be of an earlier date, and to have been printed 
partly in the fourteenth and partly in the first half of the 
15th century. J.D. Passavant' enumerates twenty-seven, 


1 Le Peintre-Graveur, i, 27 sq. 
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all of German origin and preserved in various libraries in 
Germany, while in the Collectio Weigeliana (vol. i.) no fewer 
than 154 are recorded, some of which are to be ascribed to 
the Netherlands. We know of the existence of at least five 
engravings which may be ascribed to the Netherlands: (1) 
representing the Virgin Mary, with Dutch inscriptions, in 
the museum at Berlin; (2) representing the Virgin Mary 
spoken of above, in the library at Brussels; (3) representing 
St. Anthony and St. Sebastian, in the Weigel collection; (4) 
a St. Hubert and St. Eustatius, in the royal library at 
Brussels: (5) representing the Child Jesus, in the library at 
Berlin; (6) the Mass of St. Gregory, with indulgence, in the 
Weigel collection (cf. i. 195). 

Of block-books of probable German origin the following 
are known: 

(1) The Apocalypsis, or Historia S. Johannis Evangeliste 
ejusque Visiones Apocalyptice (Germ. Das Buch 
der haymlichen Offenbarungen Sanct Johans). Of oon, na 
this work six or seven editions are said to exist, es ittein. 
each containing forty-eight (the 2d and 3d > 
editions fifty) illustrations, on as many anopisthographic 
leaves, which seem to have been divided into three quires 
of eight sheets each. The first edition alone is without 
signatures. , 

(2) Ars Moriendi. Of this work some authors think that 
there are early German editions, among others that spoken 
of below as the 2d Dutch edition. Certainly German is 
the edition of Hans Sporer of Nuremberg, 1473, in the pub- 
lic library at Zwickau, of another by Ludwig zu Ulm, in 
the Paris national library,and of that déscribed in Collectio 
Weigel. (ii. 16), where also other, but opisthographie, editions 
are described. 

(3) Ars Memorandi; thirty leaves, folio, printed on one 
side, fifteen leaves being letter-press and fifteen plates. 

(4) Salve Regina, bears the name of its engraver, Lien- 
hart czu Regenspurck. It is composed of sixteen leaves; 
two leaves (signature a) are wanting in the only copy known 
of it, which was in the Weigel collection (ii. 103). 

(5) Vita Christi; thirty-two leaves, sm. 8vo. Two copies 
in the Paris library (Sotheby, ii. 143). 

(6) The Ten Commandments for Unlearned People (Die zehn 
Bott fiir die wngelernte Leut). Ten leaves are preserved in 
the library at Heidelberg bound up with a manuscript (No. 
438). 

(7) The Passion of Our Lord ; sixteen leaves, in the Weigel 
collection (Sotheby, ii. 141). 

(8) The Antichrist (Der Enndchrist); twenty-six leaves, 
small folio (Sotheby, ii. 38; Weigel, ii. 111). Copies, Lord 
Spencer and coll. Weig. ’ 

(9) The Fifteen Signs of the Last Judgment ; twelve engrav- 
ings, usually bound up with the engravings of The Anti- 
christ (Sotheby, ii. 42). Copy, Lord Spencer. There is also 
an edition published at Nuremberg in 1472 by Junghannss 
Priffmaler. 

(10) Symbolum Apostolicum; small quarto. seven leaves 
printed on one side only, and containing twelve wood- 
cuts with German inscriptions, The only copy of it 
known is preserved in the library of Munich (Sotheby, ii. 
148). 

(11) The Legend of St. Meinrad ; forty-eight leaves. The 
only copy known is preserved in the Munich library 
(Sotheby, ii. 150). 

(12) The Acht Schalkheiten, of which eight leayes were in 
the Weigel collection (i. 112; Sotheby, ii. 154). 

(13) The Fable of the Sick Lion; twelve leaves, preserved 


‘in the library at Heidelberg (No. 438; see Sotheby, ii. 159, 


pl. Ixxxvi.). ; 

(14) Defensorium Inviolate Virginitatis b. Marizw Virginis ; 
sixteen leaves fol. The unique copy is in the British 
Museum. On the first leaf are the initials of the printer 
F{riedrich] W{altheren] and the date 1470 (Sotheby, ii. 
p. 63). 

(15) The same work, twenty-seven leaves, large folio, with 
the imprint “ Johannes eysenhiit impressor Anno ab inearna- 
cdis diliice M° quadringentesimo septuagesimo j°” (ef. 
Sotheby, ii. 72). Copy in the British Museum. & } 

Dantz) ; 


(16) The Dance of Death (Dance Macabre ; Der Doten 
twenty-seven leaves (Sotheby, ii. 156). 

(17) Die Kunst Ciromantia of Dr. Johan Hartlieb (Sotheby, 
ii. 84). 


(18) Der Beichtspiegel or Confessionale; eight engravings 
Hague. ; 
_ Copy at 
Wolfenbiittel. vit Behe € 
(20) The Credo, in German ; twelve leaves, quarto, — 


(Sotheby, ii. 145). Copy in the royal library at The 
(19) The Apostles’ Creed; seven leaves, folio. 
in the royal library at Munich. 


2 See Joh. Geffeken, Der 
1855, quarto ; Sotheby, ii. 160. 
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Propugnacula, sew Turris Sapientiz ; one sheet, plano, Brit. 
4 Mus. (Sotheby, ii. 164). 
oto Block-books of Netherlandish origin are: 
origin. _ (1) Biblia Pauperum ; forty leaves (each bear- 
ing a signature; a to v, ‘a’ to‘v'). As many as 


seven editions have been distinguished by Sotheby (i. 43; | 


see also Holtrop, Monum. Typ., p. 3). 


(2) Ars Moriendi ;' twenty-four leaves, small folio, thir- | 


teen containing text, eleven plates (see Sotheby, i. 69; Hol- 
trop, p. 8). 


(3) Canticum Canticorum, Historia seu Providentia B. Vir- | 
ginis Mariz ex Cantico Canticorum ; sixteen leaves, in fol. | 


(Sotheby, i. 77; Holtrop, p. 6). 

(4) Liber Requm, seu Historia Davidis; twenty leaves, folio 
(Sotheby, i. 120b). Some consider this to be a German 
work. 

(5) Exercitium super Pater Noster, by Henricus de Po- 


merio; ten leaves, small folio (Sotheby, ii. 137; Holtrop, p. | 


10). 


(6) Temptationes Demonis Temptantis Hominem de Septem | 


Peccatis Mortalibus; a single large folio leaf printed on one 
side. Two copies, one in British Museum, the other in the 
library at Wolfenbiittel. 

(7) Vita Christi, or the Life and Passion of Christ ; thirty- 
six cuts, originally printed in a press on six anopistho- 
graphic leaves, 8vo. In the library at Erlangen (see 
Campbell, Annales, 746). : 

(8; Historia Sanctz% Crucis; a fragment of one leaf (with 
signature g), preserved in the Weigel collection (ii. 92), 
which seems to be a proof-sheet only. 

(9) Alphabet in figures (Holtrop, p. 11; Sotheby, i. 122).3 

(10) Pomerium Spirituale, by Henricus de Pomerio or 
Henry Bogaert; twelve leaves, having twelve woodcuts ac- 


companied by MS, text, in the library at Brussels (Holtrop, | 
It bears the date 1440 in two places; but. 


Mon. Typ., p. 9). 
some contend that this refers to the date when the book was 
written,’ not when the engravings were printed. 

Besides the works of Sotheby, Holtrop, and Weigel, 
already quoted, consult W. M. Conway, The Woodcutters of 
the Netherlands in the 15th Centwry, Cambridge, 1884; 
Heineken, Idée Générale, Leipsic, 1771; J. Ph. Berjeau, 
Faesimiles of the Biblia Pauperum, Canticum Canticorum, 
Speculum, London, 1859-1861; and Id., Catal. Illustré des 
Livres Xylogr., London, 1865. 


Early Printing at Mainz. 


When we, for the moment, leave out of sight the 
question as to when, where, and by whom the art of 
printing with movable metal types was invented, and 
take our stand on well-authenticated dates in such 
ae documents as have been preserved to us, we 

nd that the first printed date, 1454, occurs in two 
different editions of the same letters of indulgence 
issued in that year by Pope Nicholas V. in behalf of 
the kingdom of Cyprus. 


These two editions are distinguished respectively as the 
31-line and the 30-line indulgence. The former, 
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bea of which three different issues with the printed 
+ ES eal date mececliiii., and a fourth with the printed 
of 1454. date mececly., are known to exist, claims — 


priority® from a chronological point of view. 


over the latter, of which one issue with the printed date 
mececliiii., and two issues with the printed date mececl- 
quinto, are known to exist, because one of the sold copies 
that has been preserved was issued at Erfurt on 15th 
November, 1454, whereas of the 30-line indulgence the 
earliest sold copy that has as yet come down to us was 
issued at Cologne on 27th February, 1455, though it dis- 
tinctly has the printed date mececliiii., but altered with the 
7. to mececliiiij. In the 31-line indulgence occur (1) a 

rge church type usually regarded as identical with that 
| of the 36-line Bible, and used for the rubrics of the absolu- 
_ tions, for the word with which the document commences, 
and for the Christian name of the pope’s legate; (2) a 


1 Heineken enumerates six editions, of which one has inscri 
tions in German. See also an article by Guichard, in Bull. du 
: hile, Paris, 1841. 

f also W. M. Conway, Notes on the Exercitium super Pater 


_# There is one copy in the British Museum and another in the 
at Basel, this last having the date 1464 engraved on the 
ter A, which is mutilated in the former. A similar alphabet 
at Dresden seems to be a copy made in Germany. 

V. M. Conway is of a different opinion ; see Notes on Exer- 


nortie sreogpebag sine seen another copy unaccom- 
(ear sur l'Imprimerie,” in Bull. Acad, Roy. de 


’ — be drawn from this rca Ahr it merely 
e of a sold copy that has come to light. 


4 


ea 


smaller text or brief type, which was afterwards very 
closely imitated, if not actually used, at Eltville, in print- 
ing the 1472 edition of the Vocabularius ex quo and an edition 
of the Summa de Articulis Fidei of Thomas Aquinas; (3) a 
large initial V and two large initials M, which differ from 
each other, In the 30-line indulgence occur (1) a large 
church type, which is used as in the 31-line indulgence, and 
is usually regarded as identical with that of the 42-line 
Bible ; (2) a smaller text or brief type, of which as yet no 
further trace has been found ; (3) a large initial U, and two 
large initials M, which differ from each other, the first 
being identical with the initial M of the second absolution 
of a 33-line indulgence printed by Peter Schoeffer in 1489 
for “‘Raymundus Peyraudi, archidiaconus Alnisiensis in 
ecclesia Xanton,” who jissued it at the order of Pope 
Innocent VIII., “pro tuicione orthodoxe fidei contra Tur- 


chos.” These two different editions are usually 
regarded as having been printed at Mainz; and, Mainz 
so long as there is no evidence to the contrary, printing. 


we may assume that such was really the fact. 
But we must at the same time conclude that about Novem- 
ber, 1454, there were at least two rival printers at work 
there,—(1) the printer of the 31-line indulgence, whose 
name has not yet transpired, but who may have been Johan 
Gutenberg, perhaps subsidized by Johan Fust; (2) the 
printer of the 30-line indulgence, who was no doubt Peter 
(Schoeffer) de Gernssheym, on account of the connection 
of this indulgence with that of 1/89, which was unques- 
tionably printed by him. Latter.y four written copies of 
the same indulgence have been found, which respectively 
bear the dates,—Frankfort, 10f. April, 1454 (in the posses- 
sion of Herr Lais, Wiesbaden) ; Frankfort, 11th April, 1454 
(Frankfort archives); 11th July, 1454 (place unknown; 
Darmstadt archives); Liibeck, 6th October, 1454. As their 
dates precede by a few weeks only the earliest known 
printed date (15th November, 1454), they mark, perhaps, 
the exact time when printing made its appearance at Mainz 
in an already advanced state of perfection. 

In following up the basis afforded by the above indul- 
gences we may give a short chronological view 
of the early printing at Mainz, so far as it is at Early types 

; ? . and books 

present known, referring for minute details to “9 Mainz. 
J. H. Hessels, Gutenberg: Was he the Inventor of 
Printing ? 1882, p. 150 sq. 

TYPES 1 (large chureh type) 
and 2 (smaller brief type), used 
by an unknown printer, 1454, 


(i.) 31-line indulgence; three 
different issues (A, B, C), 
with the printed year 
mececliiii., and one issue 
(D) with the printed year 
meeeely. All printed on 
vellum. Ofissues Aand B 
no sold copies have yet 
come to light. Three un- 
sold copies of each are pre- 
served at (1) Brunswick, (2) 
Wolfenbiittel, and (3) Han- 
over (Culemann). Ofissue C 
eight sold copies are known | 
to exist in various libraries, 
with dates from Noy. 15, 
1454, to Apr. 30, 1455, Also 

. four unused copies have 
been discovered. Of issue 
D ten sold copies with dates 
from Mar. 7, 1455, to Apr. 
30, 1455 and four unused 


“Cislanus”), was bought 
in 1870 for the Cambridge 
university library. 

(v.) and (vi.) Donatus. Two 
different editions of 14 (?) 
leaves each, 27 lines (B. 
Mus., C. 18. e 1, Nos.2 and 5). 

(vii.) Donatus of 30 lines, 12 (?) 
leaves; a fragment of the 
8th (?) in the Mainz gi 6 

(viii.) 36-line Bible. 2 vols. fol., 
882 leaves, with 2 columns 
of 36 lines each on a page. 
Some bibliographers call 
this the Pfister Bible, as- 
suming that Pfister printed 
it. The Paris library pos- 
sesses a paper copy, and 
also a separate copy of the 
last leaf, which bears the 
MS. date 1461. Other copies 
exist in Lord Spencer's li- 
brary, in the Brit. Mus., at 
Jena, Leipsic, Antwerp, ete.® 


a k n. Types 38 (la church type. 
ee ae iy if (emailer bret type), use 
TyPE 1, continued; for type by Peter Schoeffer de Gernss- 

2 see below. heym, 1454-1455, 


(i.) 30-line indulgence ; one issue 
(A) with the printed year 
meeccliiii., and two issues 
(B, C) with the printed year 
meccelquinto, All printed 
on vellum. Of issue A only 
one copy has been discov- 
ered, now in Lord Spencer's 
library. It was sold at Co- 
logne on Feb. 27, 1455, the 

rinted date mececliiii. hav- 
ing been altered with the 
n to mececliiiij. Of issue 
two sold copies, with dates 


(ii.) Manung widder die Durke. 
An almanac for Jan., 1455, 

in dto, 5 leaves, 20 and 21 
uneven lines. The only 
copy known was discov- 
ered at Augsburg, and is 
now inthe M unieb library. 
(iii.) Conjunctiones et Opposi- 
tiones Solis et Lune. <A cal- 
endar for 1457, a broadside 

* sheet, printed on one side. 
The upper half of the only 
cop nown was discoy- 
ered at Mainz, and is now 


in the Paris library. Apr. 1land 29, 1455, are in the 
? Cisia not Cislanus Berlin library and the Brit. 
Si ages proniside Mus. Of issue C€ two sold 


copies, with dates Feb. 22 
and Apr. 24, 1455, are at Han- 
Culemann) and Wol- 
fenbittel. An unsold copy 
is at Hanover (Culemann). 


sheet, printed on one side, 
36 lines, besides separate 
head-line. Ree es 
mentioned in ro 2 
Brunet's Manuel (1878, s.v. 


6 See Hessels, Gutenberg, p. 160 ; and Bernard, Origine, ii. 31. 
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TYPE 3, continued (till about 
1457) ; of tag 4 no further 
trace is found. 


(ii.) Donatus of 24, 25, or 26 
lines, 24 (?) leaves ; one leaf 
(the 8th or 9th?) in the 
Mainz library. 

(iii.) Donatus of 32 lines, 14 (?) 
leaves, the 10th (?) in the 
Mainz library. 

(iv.) Donatus of 33 lines, two 
leaves in the Paris library. 

(v.) Donatus of 35 lines, folio; 
printed, according to the 
colophon, “ per Petrum de 
Gernssheym, in urbe Mo- 
guntina eum suis capitali- 


us. 
(vi.) 42-line Bible (also called 
Mazarine Bible), printed 
before Aug. 15, 1456, as the 


(vii.) 
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binder of the paper copy in 
the Paris library states that 
he finished its rubrication 
on that day. 2 vols, fol., 641 
leaves of 2 columns of 42 
lines each, except that in 
some copies the columns of 
p. 1-9 contain 40 lines only, 
while the 10th page has 2 
columns of 41 lines each, 
though the difference in the 
number of lines makes no 
difference in thespace which 
they oceupy.!,? 
42-line Cantica ad Matutinas. 
The firstand only leaf known 
is inthe Paris library. It is 
printed on vellum, and cor- 
responds in every respect to 
the 42-line Bible, having 
double columns, 42 lines, 
ete. 


The above four types and the books printed with them 
(besides a few others printed by Albrecht Pfister at Bam- 
berg) are the only ones that stand in close connection with 
the question regarding the introduction, or the possible in- 
vention, of printing at Mainz. It has been pointed out 
above that one of the initial M’s of the 30-line indulgence 
of 1454 occurs again in an indulgence of 1489, printed by 
Schoeffer ; hence types 3 and 4 and the books printed with 
them must be ascribed to this printer, in spite of the fact 
that the capital P founa in the indulgence does notseem to 
occur again in the 42-line Bible. No further trace of the 
brief type 4 has yet bee 1 found, and perhaps Schoeffer 
melted it down for his oti.er types. As Schoeffer, in the 
colophon of the Donatus (v.) which bears his name alone, 
says that it was printed “cum suis capitalibus,’ and as 
these capitals gradually disappear after 1459 and the type 
of the 42-line Bible is no longer found after 1456, we must 
presume that the seven incunabula mentioned above were 
printed by Peter Schoeffer alone before he entered (in 1457) 
into partnership with Johan Fust. 

There is no such certainty as regards types 1 and 2 and 
the books printed with them. If the 31-line indulgence may 
be assumed to have been printed at Mainz, its printer was in 
all probability Johan Gutenberg, though it would seem from 
a lawsuit of 1455 (see pp. 733-4 below) between him and 
Fust that in that year Gutenberg had not yet printed any- 
thing, and in 1454 (1455) Fust evidently called him to ac- 
count for not having produced anything. Certain cireum- 
stances point to Albrecht Pfister as the printer of the eight 
incunabula (i.) to (viii.) (p. 727). First, he undoubtedly 
printed with type 1 in that city as early as 1461, for on 14th 
February of that year he issued in that type an edition 
of Boner’s Edelstein (88 leaves, fol., with wood engravings), 
and printed with the same type at least eight other works,* 
one of which was issued in 1462, the seven others without 
a date. Secondly, most of the copies of the 36-line Bible 
were at one time or another preserved in the libraries of 
Bavaria, and a great number of fragments have been dis- 
covered in monasteries in that country, even in a register 
of the abbey of St. Michael at Bamberg of the year 1460. 
Thirdly, a transfer of type from Gutenberg to Pfister is 
contrary to all analogy in the infancy of printing, when 
every printer started with a type of his own making. But, 
as there is no direct evidence as to who really possessed 
types Land 2 before 1460, we have not felt justified in as- 
signing the 31-line indulgence and the other seven incuna- 
bula (including the 36-line Bible) to Pfister. 

It is ieee set in pe re Claes of the lawsuit between 

h pi. Gutenberg and Fust, the former was deprived 
sy eg of all tools, ete., which he had made, or is sup- 

posed to have made, with the money which the 
latter had advanced to him, and that afterwards a certain 
Dr. Homery or Humery, asyndie of Mainz, lent him fresh 
money to enable him to establish another printing office. 
This allegation is made on the strength of aletter of obli- 
gation (of 26th February, 1468), given by Dr. Homery to 
Adolph, the archbishop of Mainz, by which he acknowl- 
edges to have received from the said archbishop “ several 
forms, letters, instruments, implements, and other things 
belonging to the work of printing, which Johan Gutenberg 
had left after his death, and which had belonged and still 
did belong to him (Dr. Homery).” It is presumed that 
with these types, which we may call the Mainz type No. 5, 
Gutenberg printed (i.) Joannes de Balbis, Catholicon, 1460, 
373 leaves, folio, 2 columns of 66 lines each, copies of which 

1 For other copies, see Bernard, Origine, i. (164, 177-192; and 
Hessels, ‘g, 170. 

2fA — of the Mazarine Bible is in the Lenox Library, New 
York, and another in private hands in the same city. But 29 
extant copies are known.—Am. Eb. | 

® See for details, Hessels, Gutenberg, p. 166 sq. 

4See Hessels, Gutenberg, p. 161 sq. 
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exist in the Cambridge university library, three in the 
British Museum, two in the Paris library, in Lord Spen- 
cer’s library, in the Wolfenbiittel and Mainz libraries, ete. ; 
(ii.) Matthseus de Cracovia, Tractatus Rationis, 22 leaves, 
4to, 30 lines, three copies of which are in the British 
Museum, one at Althorp, one in the Cambridge library, 
two in the Paris library, etc. ; (iii. and iv.) Thomas Aquinas, 
Summa de Articulis Fidei, two editions in 4to, the first of 13 
leaves and 34 lines,—two copies of which are in the British 
Museum, one in Lord Spencer’s, the Cambridge library, ete., 
and the second of 12 leaves and 36 lines,—copies in the 
British Museum and the Paris library ; and (vy.) indulgence 
of 1461 of 15 lines. 

On 18th January, 1465, Adolph IL. archbishop of 
Mainz, appointed “Johan Gudenberg, on account of his 
grateful and willing service, his servant and courtier 
(dhiener und hoffgesind) for life, promising to supply him 
with clothing and each year 20 ‘malter’ of corn and 2 
‘fuder’ of wine.” It has always been inferred from this 
that Gutenberg had quitted Mainz and gone to Eltville 
(Elfeld) to reside at the archbishop’s court, and that, his 
dignity as courtier preventing him from printing himself, 
he passed the Catholicon types on to Henry Bechtermuneze 
at Eltville. But recent researches have shown that Guten- 
berg remained at Mainz till his death in 1468. We cer- 
tainly find in 1467 the Catholicon type with some additions 
(already found in the indulgence of 1461) at Eltville near 
Mainz, in the hands of Henry and Nicholas Bechtermuneze 
and Wigandus Spyes de Orthenberg, who finished on 4th 
November of that year (vi.) Vocabularius ex quo (a Latin- 
German yocabulary) in 4to, 166 leaves, 35 lines, the only 
known copy of which is in the Paris library, and (vii.) Vo- 
cabularius ex quo,second edition, with colophon dated 5th 
June, 1469, 4to, 165 leaves, 35 lines, copies of which exist 
in Lord Spencer’s library, at Blenheim, and in the Paris 
library. Now it is asked how the Bechtermunezes could 
have been using the Catholicon type in 1467, if we assume 
that it was this type to which Homery refers in his letter 
of obligation as being in his possession. Some, therefore, 
conclude that the Catholicon and the four other works 
in the same type were printed at Mainz by Henry Bechter- 
muncze, who may afterwards have transferred his printing 
office to Eltville. In that case it is diffieult to see what 
type Homery could refer to, unless it were type 2, a close 
imitation of which, if not the actual type, was used by 
Nicholas Bechtermuneze at Eltville in printing (12th 
March, 1472) a third edition of the Vocabularius ex quo, 166 
leaves, 35 lines, copies of which are preserved in the Paris 
and Hamburg libraries, and an edition of Thomas Aquinas, 
Summa de Articulis Fidei, 12 leaves, 35 lines (Munich library). 

It is necessary to point out that for nearly seventy years 
eight books—(i) Prognostication or Calendar ; (2) Hermann 
de Saldis, Speculum Sacerdotum ; (3) Tractatus de Celebratione 
Missarum ; (4) a work in German treating of the necessity 
of councils ; (5) Dialogus inter Hugonem Cathonem et Oliverium 
super Libertate Ecclesiastica ; (6) Sifridus de Arena, Determi- 
natio Duarum Questionum ; (7) Id., Responsio ad Quatuor Ques- 
tiones; (8) Klagspiegel, or New geteutscht Rechtbhuch—have 
been ascribed to Gutenberg on the strength (a) of the date 
1460, which was said to be found in the Prognostication in 
the Darmstadt library, and (b) of a so-called rubrication 
alleged to be in a copy of the Tractatus de Celebratione Mis- 
sarwm, in which “ Johannes dictus a bono monte” and Jo- 
hannes Numeister are represented as offering this work on 
19th June, 1463, to the Carthusians at Mainz. But the date 
in the Prognostication has been falsified from 1482 into 1460, 
and the rubrication in the Tractatus is a forgery. The 
eight books are now considered to have been printed by 
Erhard Reuwich. 

When we set aside the above works, there is no further 
difficulty as regards the history of Mainz printing. Fust ] 
and Schoeffer worked together from 1457 to 1466, startin 
in August, 1457, with an edition of the Psalterium, prin ‘ 
in large missal types, which, as far as we know, is the first 
printed book which bears a date, besides the place where it 
was printed and the name of the printers. It was. ited 
with the same types in 1459 (the second printed k with 
date, place, and name of printer), in 1490, and in 1502 (the 
last work of Schoeffer, who had manufactured its types). 


In 1459 Fust and Schoetfer also published 
Rationale Divinorum Officiorum, with the small type (usuall, 
called Durandus type) with which the nue : ; 
long afterwards. In 1460 they published the C 
of Pope Clement V., the text printed in a t 
type) about a third larger than the Durandus. T 
was, however, in existence in 1459, as the colop’ 
Durandus is printed with it.® : 


iy 
5 See Hessels, Gulenberg, pp. 107-114, — 
© See further Bernard, ue del'I i 
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Spread of Typography. 

Having explained the early printing of Mainz, in so far 
Spreadof 8 it bears upon the controversy (see below) as 
typography, to Where and by whom the art of printing was 
invented, we can follow its spread to other 

countries. After Mainz it was first established in 1460 at 
Strasburg, where the first printers were,—1l. Johann Men- 
telin, who completed a Latin Bible in that year, according 
toa rubrication in a copy at Freiburg in the Breisgau; 2. 
Adolph Rusch de Inguilen, who is presumed to be the 
printer of the undated books with a singularly shaped R,} 
c. 1464; 3. Henricus Eggestein, 1471; 4. George Husner; 
-5. Martin Flach, ete. In 1461 at Bamberg, where the first 
printer was Albrecht Pfister, who in that year published 
Boner’s Edelstein, though it is still doubtful whether he did 
not print earlier (see above); 2. Joh. Sensenschmidt, c. 
1480. 1465 at Subiaco; first and only printers Conrad 
Sweynheym and Arnold Pannarts, who completed in that 
year an edition of Cicero, De Oratore, and Lactantius, and 
removed to Rome in 1467. In 1466 at Cologne, the printers 
being—1. Ulrich Zell, who published in that year Chrysos- 
tom, Super Psalmo Quinquagesimo Liber Primus, though it is 
presumed that he printed in 1463; 2. Arnold Ther Hoer- 
nen, 1470; 3. Johannes Koelhoff of Libeck,'1470, who 
printed the Cologne Chronicle in 1499; 4. Nicolaus Gdotz, 
1474; 5. Goiswinus Gops, 1475; 6. Petrus de Olpe, 1476 (not 
1470) ; 7. Conradus Winter of Homburg, 1476; 8. Joh. Gul- 
denschaaf, 1477; 9. Henricus Quentel, 1479, etc.2 1467 at 
Eltville; first printers Nicolas and Henry Bechtermuncze 
and Wygandus Spyes de Orthenberg, who completed in that 
year a Vocabularius ex quo. 1467 at Rome; first printers 
Conrad Sweynheym and Arnold Pannarts from Subiaco, 
who published an edition of Cicero’s Epistole ad Familiares, 
and Ulrich Hahn or Udalricus Gallus, who issued on 31st 
December, 1467, Turrecremata’s Meditationes. 1468 at Augs- 
burg; first printer Giinther Zainer or Zeyner. Same 
year at Basel ; first printer Berthold Rot of Hanau. Same 
ear at Marienthal; Brothers of the Common life. 1469 at 
enice; printers,—1. Johannes of Spires; 2. his brother 
Vindelinus of Spires; 3. Christopher Valdarfer; 4. Nicolas 
Jenson, etc. The further spread of typography is indi- 
cated by the following data: 1470 at Nuremberg (Johan 
Sensenschmidt, Friedr. Creusner, Anton Koberger, etc.), 
Berona or Beromiinster in Switzerland (Helyas Helye 
alias De Llouffen), Foligno (Emilianus de Orfinis and 
Johannes Numeister), Trevi (Johann Reynard), Savigliano 
(Hans Glim), Paris (first printers the three partners Ulrich 
Gering, Michael Friburger, Martin Krantz) ; 1471 at Spires, 
Bologna, Ferrara, Florence, Milan, Naples, Pavia, Treviso, 
Savigliano (?) ; 1472 at Esslingen, Cremona, Mantua, Padua, 
Brescia, Parma, Monreale (Mondovi), Fivizzano, Verona, 
Tesi (?), St. Ursino (?); 1473 at Lauingen, Ulm (perhaps as 
early as 1469), Merseburg, Alost, Utrecht, Lyons, Messina, 
Buda; 1474 at Louvain, Genoa, Como, Savona, Turin, Vicenza, 
Valencia (?) ; 1475 at Libeck, Breslau, Blaubeuren, Burgdorf, 
Trent, Cracow (?), Modena, Reggio (in Calabria), Cagli, 
Caselle or Casale, Pieve (Piove) di Sacco, Perugia, Piacenza, 
Saragossa; 1476 at Rostock, Bruges, Brussels, Angers, Tou- 
louse, Polliano (Pogliano); 1477 at Reichenstein, Deventer, 
Gouda, Delft, Westminster, Lucca, Ascoli, Palermo, Seville ; 
1478 at Oxford, St. Maartensdyk, Colle, Schussenried (in 
Wiirtemberg), Eichstadt, Geneva, Vienne, Trogen (?), Chab- 
lis, Cosenza, Prague, Barcelona; 1479 at Erfurt, Wirzburg, 
Nimeguen, Zwolle, Poitiers, Toscolano, Pinerolo, Novi, 
Lerida, Segorbe; 1480 at London, St. Albans (or in 1479), 
Oudenarde, Hasselt, Reggio (in Modena), Salamanca, 
‘Toledo, Nonantola, Friuli (?), Caen ; 1481 at Passau, Leipsic, 
Magdeburg, Treves, Urach, Casale di San Vaso, Saluzzo, 
Albi, Rougemont (?); 1482 at Reutlingen, Memmingen, 
Metz, Pisa, Aquila, Antwerp, Promentour, Zamora, Odense ; 
1483 at Leyden, Kuilenburg (Culenborg), Ghent, Chartres, 
Chalons-sur-Marne (?), Troyes, Gerona, Stockholm ; 1484 at 
Bois-le-Duc, Siena, Udine, Soncino, Winterberg, Klosterneu- 
burg, Rennes, Loudéac ; 1485 at Heidelberg, Ratisbon, Pescia, 
Vercelli, 
Xeres; 1486 at Miinster, Stuttgart, Chiavasco, Voghera, 
Casal Maggiore, Abbeville, Briinn, Schleswig; 1487 at 
-Ingolstadt, Gaeta, Rouen, Murcia; 1488 at Stendal, Viterbo, 
Besangon, Constantinople ; 1489 at Hagenau, San 

Cueufat (near Barcelona), Coria, Pamplona, Tolosa, Lisbon ; 
- 1490 at Orleans, Grenoble, Dole; 1491 at Hamburg, Nozzano, 


Goupilliéres, Angouléme, Dijon, Lantenac; 1492 at Zinna, 
: Origine del Imprimerie a Paris, p. 219, mentions 
c ther in this type, which contain Seabenoript notes 
meee: h 

i who 
er established 


ore Eggestein. 
is said to have printed at Cologne, w: 


ut at Louvain (1473-77), Utrec 


guier or Lantreguet, Salins, Burgos, Palma, | 


they were purchased in 1464 and 1467, so that 
= aks 4 bef 


as 
b t (1478- 
or Kuilenburg (1483-84) ; see Ho tro want 478 
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Valladolid, Leiria; 1493 at Liineburg, Cagliari, Freiburg 
(in Breisgau), Urbino, Acqui ; 1494 at Oppenheim, Monterey, 
Braga; 1495 at Freisingen, Freiberg, Scandiano, Forli, 
Limoges, Schoonhoven (monastery Den Hem), Wadstena, 
Cettinje; 1496 at Offenburg, Provins, Granada; 1497 at 
Munich, Barco, Carmagnola, Avignon; 1498 at Tiibingen, 
Perigueux, Schiedam, Tarragona; 1499 at Montserrat, Mad- 
rid; 1500 at Olmiitz, Pforzheim, Sursée, Perpignan, Valen- 
ciennes, Jaen. Printing was introduced into Scotland in 
1505 by the establishment of Andrew Millar at Edinburgh,’ 
and into Ireland, at Dublin, in 1551. As for non-European 
countries and towns, printing was established in Mexico in 
1544, at Goa about 1550, at Tranquebar in 1569, Terceira in 
the Azores 1583, Lima 1585, Manila and Macao (China) 
1590, in Hayti in the beginning of the 17th century, at 
Puebla in 1612, Cambridge (Mass.) 1638, Batavia 1668, 
Tiflis 1701, Germantown 1735, Ceylon 1737, Halifax (Nova 
Scotia) 1766, Madras 1772, Calcutta 1778, Buenos Ayres 1789, 
Bombay 1792, in Egypt (at Alexandria, Cairo, and Gizeh) in 
1798, at Sydney 1802, Cape Town 1806, Montevideo 1807, 
Sarepta 1808, Valparaiso 1810, Astrakhan 1815, in Sumatra 
and at Hobart Town and Santiago (in Chili) in 1818, in 
Persia (at Teheran) in 1820, and at Chios about 1821.5 

Till the moment (say 1477) that printing spread to almost 
all the chief towns of Germany, Italy, Swit- 


zerland, France, the Netherlands, Spain, Eng- cr eee 
land, not a single printer carried away with petatonst 


him a set of types or a set of punches or moulds 

from the master who had taught him, but, in setting up his 
printing oftice, each man cast a set of types for his own use, 
always imitating as closely as possible the handwriting of 
some particular manuscript which he or his patron desired 
to publish. When we compare Schoeffer’s 30-line indul- 
gence of 1454 with a manuscript copy of the same indul- 
gence dated 10th April, 1454, now in the hands of a private 
collector at Wiesbaden, we see that the types used in printing 
that document were specially cast for the purpose after the 
model of the handwriting employed for the written copies, 
We know also that the types of the 36-line and 42-line 
Bibles and those of the psalter of 1457 are the closest pos- 
sible imitations of the ornamental church handwriting 
customary at the time of their production. Also, when 
we compare the 3l-line indulgence of 1454 with the Ger- 
man block-book called the Enndtchrist, and both in their 
turn with the German MSS. of that period (especially the 
manuscript portions in the printed copies of the indul- 
gences), we see that the cutter of the text type of the in- 
dulgence, as well as the engraver of the block-book, formed 
his characters according to some German handwriting 
(book hand) of the period. This imitation extended, not 
only to the shape of the letters, but likewise to all those 
combinations of letters (double p, double f, double s, st, ti, 
tu, re, cu, ct, si, de, co, ci, te, ce, or, ve, po, fa, he, be, ete.) and 
contractions (for pro, -wm, -em, -en, the-, wer-, -bus, -bis, sed, 
am, tur, qui, que, quod, secundum, ete.) which were then, and 
had been for many centuries, in use by scribes. In most, 
if not all cases, the MSS. which the printers imitated were 
indigenous to the place where they settled. Thus the first 
printers of Subiaco, though they were Germans and had 
most probably learned the art of casting types and printing 
at Mainz, cleariy cut their types after the model of some 
Italian MS. which was free from any Gothie influence, but 
written in a pure Caroline minuseule hand, differing but 
slightly from the Caroline minuscules which the same 
printers adopted two years afterwards at Rome. The first 
Paris printers started in 1470 with a type cast in the most 
exact manner, on the model of the Caroline minuscule 
handwriting then in vogue at Paris. John de Westphalia, 
who introduced printing into Belgium, used from the 
beginning a type which he calls Venetian. Where there- 
fore there is a great similarity, but no absolute identity, 
between the types of two printers (e.., Schoeffer and Ulr. 


Zell), it should be attributed to the similarity of the hand- 


writings which the printers followed rather than to any 
attempt on their part to imitate each other’s types. To 
this universal system (clearly discernible in the first twenty- 
five years of printing) of each printer setting up business 


Paha Rob. Dickson, Introd, of Art of Print. into Scotl., Aberdeen, 
1885, P 
4 jie Germantown venture of 1735 wasSower’s foundry, chiefly 
for German type. Printing was introduced into Pennsylvania 
by William Bradford (1658-1752), one of the Quakers brought over 
by William Penn, and who set up his press in Philadelphia in 
1685. He afterwards removed to New York, where he printed 
the Laws of the colony in 1693,—Am. Ep.] 


5 On the introduction of printing in various towns, consult 


Henry Cotton, A Typo0. Gazet., 8vo, Oxford, 1831 and (second 

series, 8vo, Oxford) 1866; (P. praoherene) Dict. de al —- 

du Libraire, 8vo, Paris, 1870 ; R. C, Hawkins, Titles of the First B 

Son De ee ee Cities in Europe, 4to, 
ew York, 1884. 
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with a new type cast by himself, there are, according to the 
conjectures of a good many bibliographers, only two excep- 
tions. One is Albrecht Pfister (see above) ; the other is the 
Bechtermunezes of Eltville (see above). 

Another most important feature in the earliest books is 
that the printers imitated, not only the hand- 


J ren- eae . ° - * 
Uneven writing, with all its contractions, combined 
ness of 2 aed 

lines. letters, ete., but all the other peculiarities of 


the MSS. they copied. There is in the first 
place the unevenness of the lines, which very often serves 
as a guide to the approximate date of a book, especially 
when we deal with the works of the same printer, since 
each commenced with uneven lines, and gradually made 
them less uneven, and finally even. This unevenness was 
unavoidable in manuscripts as well as in block-books; but 
in the earliest printed books it is regarded as evidence of 
the inability of the printers to space out their lines. If this 
theory be correct, this inability was perhaps owing to the 
types being perforated and connected with each other by a 
thread, or to some other cause which has not yet been clearly 
ascertained. But it is not impossible that the unevenness 
was simply part and parcel of the system of imitating MSS. 
and that only gradually (about 1473 or 1474, but in some 
eases later) printers began to see that even lines looked 
better than uneven. This seems clear when we observe 
that the imitation of MSS. was carried so far that some- 
times things which deviated from the work of the scribe, 
but had accidentally been printed@in, were afterwards erased 
and altered in conformity with the MS. The Paris library, 
for instance, possesses two copies of the Liber Epistolarum 
of Gasparinus Pergamensis (printed at Paris in 1470) in 
both of which the inital G of the first line and the initial 
M of the fourth line were printed in, and, whilst they have 
been allowed to remain in one of the copies, in the other 
they were regarded as a fault and replaced by a rubricated 
Land M. 

In the second place the initials of books or the chapters 
of books in MSS., and again in block-books and 
the earliest products of printing, were always, 

or at least in most cases (they are printed in the indul- 
gences of 1454), omitted by the scribe and the printer, and 
afterwards filled in by the rubricator. As the latter artists 
were sometimes illiterate and very often filled up the gap 
by a wrong initial, we find in a good many MSS. as well 
as early printed books small letters written either in the 
margin or in the blank left for the initial, to guide the 
rubricator. In most cases where these letters (which are 
now called initial directors) were written in the margin, 
they were placed as much as possible on the edges of the 
pages in order that they might be cut away by the binder 
as unsightly; but in a vast number. of incunabula they 
have remained till the present day.' After a few years 
these initial directors were in a good many books printed 
in (in lower-case type) with the text. In all cases, whether 
written or printed, they were meant to be covered by the 
illuminated initial; but, asa matter of fact, the latter very 
seldom covers the initial director so completely as to make 
it invisible, and in a good many cases the intended illumin- 
ation was never carried into effect. 

With respect to the hyphens, which were used in the 
1454 indulgences and the 36-line and 42-line 
Bibles, always outside the printed margin, some 
of the earliest printers did not employ them at the moment 
that they started their presses, and in the case of some 
printers the non-use or use of hyphens, and their position 
outside or inside the printed margin, serve asa guide to 
the dating of their products. After about 1472 they 
er ey more uniform in their shape and more generally 
used, 

The use of signatures is confined in MSS. mostly to mark 
the quires, and in block-books to mark each 
sheet or page; they do not occur in printed 
books before 1472 (at least in no earlier book with a date), 
when they appear in Joh. Nider’s Preceptorium Divine 
Legis, published by Johan Koelhoff at Cologne. 

Caseh- ; Catchwords (custodes) were used for the first 
ser 6 time about 1469 by Johannes of Spires, at Venice, 
; in the first edition of Tacitus. 
Pagination or rather foliation was first used by Arn. Ther 
Hoernen, at Cologne, in 1471, in Adrianus’s 
Pagination. Liber de Remediis Fortuitorum Casuum, having 
y each leaf (not page) numbered by figures placed 
in the end of the line on the middle of each right-hand 
page. 


Initials. 


Hyphens. 


Signatures, 


1 The university library of Basel possesses a collection of 
earliest Paris books still bound in thdir original binding, in which 
these initial directors are written not only on the outer edges but 
on the inner sides of the pages, and so close to the back that 

they can only be seen by stretching the books wide open. 
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The practice among early printers of imitating and re- 
producing MSS. was not abandoned till many 


years alter the first printed book (1454) made oe 
its appearance; and, looking at the books Pe hret 


printed, say from 1454 to 1477, from our present 

standpoint of daily improvement and alteration, the print- 
ing of that period may be said to have been almost wholly 
stagnant, without any improvement or modification. If 
some printers (for instance, Sweynheym and Pennarts at 
Subiaco and Rome, and Nicolas Jenson at Venice) produced 
handsomer books than others, this is to be attributed to the 
beauty of the MSS. imitated and the paper used rather 
than to any superior skill. Generally speaking, therefore, 
we shall not be very far wrong in saying that the work- 
manship of Ketelaer and De Leempt’s first book, published 
at Utrecht ¢. 1473, and that of Caxton’s first book issued at 
Westminster in 1477, exhibit the very same stage of the art 
of printing as the 1454 indulgences. If therefore any evi- 
dence were found that Ketelaer and De Leempt and Caxton 
had really printed their first books in 1454, there would be 
nothing in the workmanship of these books to preyent us 
from placing them in that year. And conversely, if the 
indulgences of 1454 had been issued without a date or with- 
out any names to indicate their approximate date, their 
workmanship would invariably induce bibliographers to 
ascribe them to circa 1470, if not somewhat later. Even 
after 1477 the alterations in the mode of printing books 
proceeded very slowly and almost imperceptibly. It came 
to be no longer a universal system for printers to begin 
business by casting a type for themselves, but some received 
their types from one of their colleagues. And, though there 
were still many varieties of types, one sort began to make 
its appearance in two or three different places. The com- 
binations of letters were the first to disappear; but the 
contractions remain in a good many books even of the 17th 
century. 

Some theories have been based on, and others have been 
considered to be upset by, the supposition that the early 
printers always required as much type as printers of the 
present day, or at any rate so much as would enable them 
to set up, not only a whole quire of 4 or 5 sheets (=8 or 10 
leaves = 16 or 20 pages), but even two quires (= 40 pages). 
Consequently calculations have been made that, for in- 
stance, the printer of the 42-line Bible required a font of 
at least 120,000 characters.? But, though the Specu/um 
Humane Salvationis seems to have been printed by whole 
sheets (2 pages), there are numberless proofs that many 
early books were printed page by page, even when in small 
4to. For instance, in some books it has been observed that 
portions of the types with which the text of the first, sec- 
ond, or third pages of a quire had been printed were used 
to “lock up” the types employed for the later pages of the 
same quire, as is evident from the blank impressions of 
such portions being found on these later pages. Again, in 
some books two, three, or four blank leaves are found at 
the end, showing a miscalculation of the printer. More- 
over, the numerous itinerant printers of the 15th century, 
who established a press for a short time wherever they 
went, prove that the furniture of the earliest printing 
offices must have been of no great extent. 


The Invention Controversy. 
Now that we have traced the art of printing from 


the moment (1454) that it made its a - 

ance in a perfect state at Mainz, pi have Bm 
followed its “peers to all the chief places to inven: 
of Europe till 1500, we must take notice eatening: 


of the controversy which has been carried 
on for nearly four hundred years as to when, where, 
and by whom the art was invented. For this p 

we will gather up into a chronological sequence J 
few of the most important expressions used e 
earliest printers in their colophons, (b 
documentary evidence there may be on the 


The earliest testimony (A) to which we 
notarial instrument, dated 6th November, 1 
of the lawsuit between Fust and Guten Py oom 
whereby the former sought to recover ee annies, 
guilders from the latter in repayment of ‘Aa. 
guilders (800 advanced in 1450 or 1449 and anoth 


2 See Bernard, Origine dev Impr., i. 16 
self and speaks very srongiy on this 


may rte ithe 


HISTORICAL. | 


1452), with the interest thereon. _Fust speaks here! of 
“the work” (line 24), and of ‘our common work” (line 
60); Gutenberg speaks of “ tools” in preparation “ work- 
men’s wages, house-rent, vellum, paper, ink, etc.” (lines 37- 
40), of “such work ” (41), and of “the work of the books ” 


(42); whereas the judges speak of “the work to the profit | 
(B) In the! 


of both” (49), and “their common use” (60). 

earliest? book published with a date (the Mainz 
endl psalter, issued 14th August, 1457, by Fust and 
ete. ' Peter Schoeffer) it is said that it was perfected 


at Mainz by an “adinventio artificiosa impri- | 


mendi ac caracterizandi absque calami ulla exaratione” 
(repeated and varied later; see p. 723 above). (C) In 1460, 
the Catholicon was published at Mainz, without the name 
of the printer; but the colophon, after stating that the 
book was printed at Mainz, which town God’s mercy had 
deigned to prefer above other nations of the earth, adds 
(D) that the book was printed and completed “non calami, 
stili, aut penne suffragio, sed mira patronarum formarum- 
que concordia, proporcione, et modulo.” This work is con- 
sidered to have been printed by Gutenberg, and the 
mention of God’s mercy is regarded as an allusion to the 
invention of printing. The phrase is, however, also found 


Aquinas, and in the Clementinz, published respectively on 


17th December, 1465, 6th March, and 8th October, 1467, by | 


Fust and Schoeffer. (E) On 17th January, 1465, Adolph 
IL, archbishop of Mainz, by a public decree, appointed 
Gutenberg as his servant in reward for “ his services,” but 
he does not speak of him as the inventor of printing, nor 
even asa printer. (F) In the Grammatica Rhythmica, pub- 
lished in 1466, by Fust and Schoeffer, the third line of the 
colophon runs: “ Hine Nazareni sonet oda per ora Johan- 
nis,’ which was formerly regarded as an allusion to Johann 
Fust or Johann Gutenberg, but which more probably refers 
to Johann Brunnen or Fons, the author of the grammar. 
(G) On 26th February, 1468, Dr. Homery wrote to the 
archbishop of Mainz the letter quoted above, from which 
it may be inferred that Gutenberg had been a printer, 
though not a word is said as to his being the inventor of 
printing. (H) In 1468 Schoeffer reprinted Fons’s Gramma- 
tica, and in the colophon it is said: “ At Moguntina sum 
fusus in urbe libellus meque (the book) domus genuit unde 
caragma yenit.” (1) Schoeffer published on 24th May, 1468, 
the first edition of Justiniani Imper. Institutionwm Juris 
Libri VI., cum Glossa. To this were added by way of colo- 
jhon some verses commencing: ‘‘Scema tabernaculi, etc.,” 
in which it is said that (the ornament of the church) Jesus 
“hos dedit eximios sculpendi in arte magistros . . . Quos 
genuit ambos urbs Moguntina Johannes, librorum insignes 
oe one eeiaml which is regarded as an allusion to 
ohann Gutenberg and Johann Fust as first printers. (K) 
In the same year (1468) Johannes Andreas, bishop of Aleria, 
says, in the dedication of his edition of St. Jerome’s 
Epistles, published in that year (13th December) at Rome, 
to Pope Paul IL., that “ Germany is to be honored for ever 
as having been the inventress of the greatest utilities. 
- Cardinal Cusa wished that the sacred art of printing, which 
then (under Cardinal Cusa, who died 11th August, 1464), 
_ seemed to have arisen in Germany, were brought to Rome.” 
-(L) In 1470 Gail. Fichet, in an octastichon inserted in the 
ris edition of 1470 of the Letters of-Gasparinus of Ber- 
gamo, exhorts Paris to take up the almost divine art of 
writing (printing) which Germany is acquainted with. In 
the same year Erhard Windsberg writes to the same effect 
_ in an epigram inserted in the Epistole Phalaridis published 
at Paris about 1470. (M) In 1471 Ludov. Carbo speaks, in 


the dedication of the Letters of Pliny to Borso, duke of | 


Modena, of the Germans having invented printing. Nicol- 
aus Gupalatinus speaks (Venice, 1471), of a German being 
_ the inventor of printing, and Nicolaus Perottus of the art 
which had lately come from Germany. (N) On 21st May, 
1471, Nicolas Jenson published an edition of Quintilian, 
edited and revised by Ognibene de Lonigo (Omnibonus 
Leonicenus), who in the preface speaks of its printer as 
“librariz artis mirabilis inventor, non ut scribantur calamo 
libri, sed veluti gemma imprimantur, ac prope sigillo, 
primus omnium ingeniose demonstravit.” (O) About 1472 
e first three printers of Paris published Gasparinus Per- 
-gamensis’s Orthographie Liber, to which is prefixed (in the 

opy of the university of Basel) a letter, dated 1st January, 

n e Fichet, prior of the Sorbonne, to Robert 
yaguin, in which he says that “it is rumored in Germany 
that not far from the city of Mainz a certain Johann 


te from the text of the instrument as published by J. 
r, Ehren-Rettung Johann Guttenberg’s, Leipsic, 1741. 

ps the Donatus issued by Peter Schoeffer, 
the eolophon of which says that. it was 
imprimendi seu caracterizandi. . . absque 
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| Gutenberg (Johannes, cui cognomen Bonemontano) first 
|} of all invented the art of printing (impressoriam artem), 
| by means of which books are made with letters of metal, 
not with a reed (as the ancients did), nor with the pen (as 
is done at present).” (P) On 14th July, 1474, Joh. Philippus 
de Lignamine published at Rome Chronica Summorum Pouti- 
jicum Imperatorumque, in which we find, between two en- 
tries, relating one to 14th July, 1459, and the other to Ist 
October, 1459, an undated paragraph in which it is said 
that Jacobus with the surname of Gutenberg of Strasburg 
and a certain other one named Fustus, “ imprimendarum 
litterarum in membranis cum metallicis formis periti, 
trecentas cartas quisque eorum per diem facere innote- 
scunt apud Moguntiam Germanie civitatem.” The same is 
said of Mentelin, and (under 1464) of Conrad Sweynheym, 
Arnold Pannarts, and Udalricus Gallus. (Q) On 23d May, 
1476, Peter Schoeffer issued the third edition of the Institu- 
tiones of Justinian, with the same imprint as in the edition 
of 1468 (see testimony I), but with the addition that Mainz 
is the “impressorie artis inventrix elimatrixque prima.” 


(R) In 1478 an edition of the Fasciculus Temporum was 
issued at Cologne, in which it is stated under the year 1457 


| that the printers of books were multiplied on earth, deriv- 
in the Liber Sextus Decretalium, in the Summa of Thomas | 


ing the origin of their art from Mainz. The earlier editions 
merely stated that the printers of hooks were multiplied 
on earth. (S) In 1483 Matthias Palmerius of Pisa pub- 


lished at Venice the Chron. Euseb., in which under the year 


1457 it is stated that students owe a great debt to Germany, 
where Johannes Guttenberg zum Jungen, knight of Mainz, 


invented the art of printing in 1440, (T) In the same year 
| Jac. Phil. Foresta of Bergamo published Supplementum 
| Chronicorum, in which he says under the year 1458 that the 
| art of 


printing books was first discovered in Germany, 
according to some by Guthimberg of Strasburg, according 
to others by Faust (see P), according to others by Nicolas 
Jenson (see N), (V) On 6th March, 1492, Peter Schoeffer 
published the Niedersdchsische Chronik of Conrad Botho, 


saying in the colophon that it was ‘“‘geprent...in.. 
Mentz, die eyn anefangk is der prentery.” 

(X) At the end of 1494 two Heidelberg profes- ee 
sors, Adam Wernher and Joh. Herbst, composed enters 
some Latin verses in honor of Johannes Gens- evidence. 


fleisch (a family name by which Gutenberg 

was known, and which was turned into the Latin 
Ansicarus), whom they called “ primus librorum impressor” 
and “impressorie artis inventor primus.” (Y) In 1499 
Jacobus Wimpheling (born at Schlettstadt 1450, died 1528) 
published (at Mainz, by P. Friedberg) an Oratio in Memoriam 
Marsilit ab Inghen (d. 1396), in which he, on leaf 22a, 


praises Joannes Ansicarus in verse on account of his inven- 
tion at Mainz. (Z) These verses are preceded by an epitaph 
on Johann Gensfleisch, “artis impressoriz inventor” and 
“repertor,” written in Latin by Adam Gelthus, a relative 
of Gutenberg. (AA) In the same year Polydore Vergil 
(De Inventoribus Rerum, Venice, 1499, lib. ii. cap. 7) says 
that a certain Peter [Schoeffer?], a German, invented in 
1442 the art of printing at Mainz in Germany, as he had 
heard from the latter’s countryman; this statement was 
repeated in’d Venice edition of 1503. In later editions 
“Peter ” was altered to “Joh. Gutenberg.” (BB) In the 
same year Koelhoff, printer at Cologne, published Cronica 
van der hilliger Stat van Coellen, in which on fol. 312b it is 
said: (1) The art of printing was found first of all in 
Germany at Mainz about the year 1440; (2) from that time 
till 1450 the art and what belonged to it were investigated ; 
(3) and in 1450, when it was a golden year (jubilee), they 
began to print, and the first book that they printed was the 
Bible in Latin, in a large letter, resembling that with 
which at present missals are printed. (4) Although the 
art was found at Mainz in the manner in which it is gen- 


erally employed now, yet the first prefiguration was found 
in Holland from out the Donatuses which were printed 
there before that time, and from and out of them was taken 
the beginning of the aforesaid art, and it was found much 
more masterly and exact (subtilis) than that other manner 
was, and has become more and more artistic. (5) Omni- 
bonus wrote in a preface to Quintilian, and in some other 
books too, that a Walloon from France, named Nicol. 
Jenson (see N), discovered this art; but that is untrue, for 
there are those still alive who testify that books were 
printed at Venice before Nicol. Jenson came there, and 
began to cut and make letters. (6) But the first inventor 
of printing was a citizen of Mainz, named Junker Johan 
Gudenburch. (7) From Mainz the art was introduced 
first of all into Cologne, then into Strasburg, and afterwards 
into Venice, (8) The origin and progress of the art were 


8 These verses were not published at the time, but in the 19th 
century by F. J. Mone, Quellensammi. der bad. Landesgesch. iii, 163, 
from the contemporary MS. of Adam Wernher, preserved in the 
archives of Carlsruhe. 
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told to the writer verbally by Ulrich Zell, of Hanan, still | 
printer at Cologne (anno 1499), through whom the said art 
came to Cologne. (CC) In 1501 Jacob Wimpheling (see Y), 
who stated in his Oratio Querulosa contra Invasores Sacerdotum, 
Flaminum, etc., published at Delft c. 1495, that chaleography 
had been invented at Mainz, published a work (Germania, 
Strasburg, Joh. Priiss, 1501) in which he says (on p. 43) that 
the invention was made at Strasburg by Johann Gutenberg 
of Strasburg, and that it was perfected at Mainz. (DD) In 
1503 Johann Schoeffer (the son of Peter Schoeffer and the 
grandson of Johann Fust) published an edition of Hermes 
Trismegistus, in which he represents himself as one of the 
most distinguished citizens of Mainz, descended from the 
most fortunate race who invented the art of printing. | 
(EE) In 1504 Ivo Wittig, who was a relative of Gutenberg, 
and a canon and the keeper of the seal of the St. Victor 
cathedral near Mainz (of which Gutenberg had been a lay 
member), erected in the house “ Zum Gutenberg ” a memo- | 
rial stone and an epitaph to Joh. Gutenberg of Mainz, “qui 
primus omnium litteras «re imprimendas invenit.” (FF) | 
In 1505, in the German translation of Livy published by 
Johann Schoeffer (see KK), the dedication to the emperor | 
Maximilian, which was probably written by Ivo Wittig | 
(see EE), speaks of Johann Gitenbergk as inventor of | 
printing (1450) and Johann Faust and Peter Schoeffer as 
improvers of the art. This work was reprinted six times | 
(1514, 1523, 1533, 1551, 1553) with the same dedication; but) 
in 1509 the Breviariwm Moguntinwn says that it was printed at 
the expense and trouble of Johann Schoeffer, whose grand- | 
father (i.e, Johann Fust) was the first inventor and author | 
of the art of printing (see DD). (GG) In 1505 Jacob Wimph- | 
eling, in his Lpithoma Germanorum (Strasburg, 1505), asserts 
(on leaf xxxviii b. and xxxix a.) that in 1440 Johann Guten- 
berg of Strasburg invented there the art of printing. And in 
1507, in his Catal. Episcoporum Argent. (Strasburg, 1507), he 
says that the art was invented, though in an imperfect man- 
ner, by a certain Strasburger, who afterwards went to Mainz 
and joined others working and trying the same art, where it 
was, under the guidance of Johann Geunsfleisch, perfected 
in the house “ boni montis” (Gutenberg). This he repeated 
in 1515. (HH) About 1506 Johannes Trithemius wrote his | 
Chronicon of Spanheim, published at Frankfort in 1601, in 
which he says (p. 366) that the art of printing books was 
discovered afresh at Mainz by Johan Gutenberg, who, after 
having spent all his property in accomplishing the new in- 
vention, perfected it by the advice and assistance of Johann 
Fust. The first propagator of the new art was, after the | 
inventor, Peter Schoeffer. (IL) In 1515 Johann Schoeffer 
published Joh. Trithemius’s Compendium sive Breviarium 
Historie Francorum, and said in the colophon that the book 
was published at Mainz, the first inventress of the art of | 
printing, by Johann Schoeffer, grandson of the late Johann 
Fust, the first author of the said art, who finally from his 
own genius commenced to excogitate and to investigate 
the art in 1450, and in 1452 perfected it and commenced | 
printing, assisted by many necessary inventions of Peter | 
Schoeffer von Gernsheim, his servant and adopted son. | 
Johann Fust and Peter Schoeffer kept this art secret, bind- 
ing all their servants and domestics by oath méver to reveal 
it; but in 1462 it was spread by the same domesties into 
divers countries. (KK) On 9th December, 1518, the em- 
peror Maximilian accorded to Johann Schoeffer the privi- 
lege of printing Livy (1518-1519), and says in it that “he 
has learned and been adyised on the faith of worthy testi- 
monies that the ingenious invention of chaleography was 
effected by the printer’s grandfather.” (LL) Im 1519 Joh. 
Thurmayer Aventinus (1474-1534) wrote that “in 1450 
Joannes Faustus, a German, a citizen of Mainz, invented 
anew kind of writing, called chaleography, and completed 
it in two years; it was kept secret by him and Peter 
Schoeffer, his son-in-law, but divulged in Germany ten 
years afterwards by Faust’s servant, Johannes Gutten- 
berger, a Strasburger.” (MM) In a pedigree of Lourens 
Janszoon Coster of Haarlem and his descendants, drawn up 
not later than 1520, it is asserted that in 1446 “he brought 
the first print into the world.” This document, of which 
the date 1446 seems te have been altered into 1440, is pre- 
served in the Haarlem town library. (NN) In 1520 Johan 
Schott, a printer at Strasburg, and grandson of Johan Men- 
telin, the first printer of that town, published an edition 
of Ptolemy, at the end of which he printed the arms of his 
grandfather with the following legend: “ Insigne Schot- 
torum Familiw ab Friderico Rom. Imp. IIT. Joan. Mentelio 
primo Typographiw inventori ac suis concessum: Anno 
Christi 1466.” Apart from the assertion that Mentelin was 
the inventor of printing, we may remark that the emperor 
Frederick III. raised Mentelin to the rank of a nobleman 
in 1466 and granted him new arms. (OO) About 1533 the 
Neapolitan Mariangelo Accorso, who had resided at the 
court of Charles V., wrote on an edition of Donatus (in the 
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possession of Aldus Manutius, jun.) that “Joh. Faust of 
Mainz first discovered the art of printing with metal types, 
which afterwards he made of lead; his son Peter Schoeffer 
added afterwards much to polish the said art. This Donatus 
and Confessionalia were printed first of all in 1450. Faust 
derived the suggestion from a Donatus printed before in 
Holland from an engraved block.” This paragraph is found 
on p, 411 of the Biblioth. Apost. Vaticana of Angelo Roccha 
(Rome, 1591). Some consider its latter part to have been 
derived from the Cologne Chronicle (BB), and it seems proba- 
ble that it was a mixture of some of the above testimonies. 
(PP) In 1536 Johan Schott (see NN) published Historien 
Handt-Buchlein (Strasburg, 1536), in which (on leaf b! and 
b?) he says that “ Hans Mentlin of Strasburg inyented the 
art, which, through infidelity, was brought to Mainz.” On 
the strength of this and other statements (CC, GG, NN) 


| the bicentenary of the Strasburg invention was celebrated 


there in 1640. (QQ) In 1541 Joh. Arnold (Bergel or) Ber- 
gellanus, who had settled as press-reader at Mainz two 
years previously, published his Hncomium Chaleographixe 
(Mainz, Fr, Behem, 1541, 4to), in which the lawsuit between 
Fust and Gutenberg (A) is alluded to for the first time. 
Bergel had read Tritheim’s books (HH), in which the in- 
vention is ascribed to Johann Gutenberg with two coadju- 
tors, Johann Faust and Peter Schoeffer, which he (Bergel) 
had heard confirmed in conversations with Mainz citizens; 
he had also seen some old tools prepared for the work by 
the originators which were still in existence. Gutenberg 
invented it in 1450. (RR) About 1561 Jan Van Zuren (born 
at Haarlem in 1517) and Dirk Volkerts Coornhert (born at 
Amsterdam in 1522) established a printing office at Haarlem. 
Of the former it is alleged that he had compiled a work on 
the invention of printing, which is presumed to have been 


lost during the siege of Haarlem in 1573. It was not publicly 


spoken of till 1628, when Peter Scriverius published his Lau- 
recranz voor Laurens Coster. Scriverius had only found the 
title, preface, and introduction, in which Van Zuren con- 
tended that the first foundations of the art were laid at 
Haarlem, and that it afterwards accompanied a foreigner to 
Mainz. In this introduction he does not mention the name 
of the inventor, nor a date, but points in indefinite terms 
to the house of the inventor as still existing. (SS) In the 
same year (1561) Van Zuren and Coornhert published an 
edition of the Officia Ciceronis, in which the latter, in a 
dedication to the magistracy of Haarlem, refers to the 
rumor that the art of printing books was invented first of 
all at Haarlem, and was brought to Mainz by an unfaithful 
servant and much improved there, He adds that very old 
and dignified persons had often told him, not only the 
family of the inventor, but also his name and surname, and 
had explained the first crude way of printing, and pointed 
out to him the house of the first printer. (TT) In 1566 
Luigi Guicciardini, a Florentine nobleman who had visited 
the Netherlands and had resided many years at Antwerp, 
finished a description of the Netherlands (published in 
1567), in which, alluding to Haarlem, he speaks of the in- 
vention there according to the assertions of the inhabitants, 
the evidence of some authors, and other remembrances; 
the inventor died before the perfection of his art; his ser- 
vant went to Mainz, where he perfected the art, and hence 
the report that it was invented there. (VV) About 1568 
(it is calculated) Hadrianus Junius wrote his Batavia, pub- 
lished at Leyden in 1588, with two prefaces, dated, the one 
from Leyden, 6th January, 1575, the other from Delft ad 
annum salutis 1575. On p. 253 he says that the opinion that 
the forms of the letters whereby books are printed were 
first discovered at Mainz is very inveterate, but old and 
eminent inhabitants of Haarlem had assured him that they 
had heard from their ancestors that there lived at Haarlem, 
more than 128 years before, in a decent house then existing, 
near the market-place, opposite the royal palace, Lourens 
(son of ) Jan, surnamed Coster, who, while walking in the 
wood near Haarlem, began to shape beechen bark into 


figures of letters, by which, reversely impressed one by one — 


on paper, he composed one or two lines to serve as an exam- 
ple for the children of his son-in-law. When th 
ceeded, he began to contemplate greater things, and 
all invented, assisted by his son-in-law Thomas (son of ) 
Peter, a more gluey and substantial kind of ink (as the 
ordinary ink was found to blot), with which he printed 
whole tablets with pictures, with the letters added. Juni 
had seen books of this kind printed by Coster (the begin- 
nings of his labors) on the rectos of the leaves only, not on 
both sides ; the book was written (in Dutch) by an anor 
mous author, and entitled Speculum Nostr Salutis, in y 
care was taken that the blank versos could 
gether, so that the blank pages should not p 
sightliness. Afterwards (Coster) chang 
characters into leaden, and the latter 
Very ancient wine-pots cast of the rer 


suc-_ 
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were still to be seen in the house of Lourens, which was 
afterwards inhabited by his great-grandson Gerard (son of ) 
Thomas, who had died an old man a few years before. 
When the new merchandise attracted purchasers every- 


among whom was a certain John (whether, as was sus- 
pected, Faust, or another of the same name, Junius did not 
inquire), who was bound to the work of printing by oath. 
But, when he thought he knew the artof joining the letters 
and of casting the types, ete., he stole away, when every- 
body had gone to church, the whole apparatus of the types 
and the tools prepared by his master, and hastened to Am- 


sterdam, thence to Cologne, until he arrived at Mainz, | 


where he could remain in safety, and, having opened a 
work-oflice, issued within the space of one year, about 
1442, the Doctrinale of Alexander Gallus and the Tracts of 
Petrus Hispanus, printed with the same types which Lou- 
rens had used at Haarlem. Junius recollects that Nicolaus 
Gale, his tutor, a man of firm memory and venerable old 
age, had told him that as a boy he had often heard a cer- 
tain bookbinder Cornelis (a man of more than eighty years 
of age, who had been an under-workman in the same office) 
narrating the story of the invention (as he had heard it 
from his master), the polishing and increase of the crude 
art, ete., and cursing those nights which he had passed, 
during some months, with the culprit in one bed. The 
burgomaster Quirinus Talesius admitted to Junius that 
he had formerly heard nearly the same from the mouth 
of the same bookbinder. (XX) In 1628 Scriverius in his 
Laurecranz (see RR) placed the date of the Haarlem inven- 
tion as far back as 1428, and mentioned as its inventor 
Lourens Janszoon, sheriff of Haarlem. He asserts that the 
art of printing appeared, “ not in the manner as it is used 
now, with letters cast of lead and tin, but a book was cut 
leaf for leaf on wooden blocks,” and the Haarlem inventor 
was robbed in 1440 by Johan Gutenberg. Seriverius based 
the date 1428 upon a Hebrew Chronicle compiled by Joseph 
ben Meir (born 1496, d. c. 1575), and published in 1554 at 
Sabionetta by Cornelius Adelkind, where, under the year 
of the Jewish era 5188 (= 1428), the author mentions a 
book (without giving the title) printed at Venice and seen 
by him. Scriverius, being convinced that this could only 


refer to a book printed at Haarlem, applied the entry to a | 


xylographie Biblia Pauperum,of which he gave a descrip- 
tion, together with several other block-books and early 
printed books. 


thority, to the same Chronicle of Rabbi Joseph. Since that 
time the date of the Haarlem invention has been variously 
placed between 1420 and 1430. 

Later testimonies are mere repetitions of earlier 
i statements.’ We need not say much about 
. nts: serted that Pamfilo Castaldi invented print- 
ing at Feltre, in Italy, in 1456, and that Fausto 
Comesburgo, who lived in his house in order to learn 
the Italian language, learned the art from him and 
brought it to Mainz; this story, however, has found 
so much credence that in 1868 a statue was erected at 
Feltre in honor of Castaldi. Nor need we speak of 
Kuttenberg in Bohemia, where John Gutenberg is 
asserted to have been born and to have found the art 
of printing. We may also pass over Johann Fust, 
later on called Faust (testimonies P, T, DD, FF. IT, 
KK, LL, O 


with loans of money. We may also pass over Johann 
Mentelin of Strasburg (testimonies NN, PP), only 


(YY) In 1639 Boxhorn pushed the date of | 
the Haarlem invention back to 1420, referring, as his au- | 


the story of Antonio Cambruzzi, who as- 


QO), as we know from the Mainz lawsuit, 
of 1455 (A) that he had simply assisted Gutenberg | 


remarking here that he had already printed a Bible in , 


1460, and that he is mentioned in Strasburg registers 
as a chrysographer or ar ee from 1447 to 1450; 
but of his whereabouts between 1450 and 1460 there 
is no record. That he had gone, or had been called, 
after 1450 by Gutenberg to Mainz has been asserted 
_ but not proved, and there is no reason why he should 
— not be one of the two Johannes alluded to as the pro- 
a tici of Mainz in the Justinian of 1468 (tes- 
_timony I). That Nicolas Jenson came to be regarded 
in certain circles and for a time as the inventor of 
rinting is ere to testimony N being misunderstood. 
ere remain, therefore, to be considered the testi- 
ie i on the rival claims of Haarlem and 


undred of them have been collected by Ger. Meer- 
| Typogr., ii. p. 58 sq. 
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Mainz. The controversy between’ Germany and Hol- 
land was publicly started as early as 1499 by the 
Cologne Chronicle (testimony BB), that between the 


where, workmen were added to (Lourens’s) household, | WO towns mentioned not publicly before 1561 (testi- 


mony RR); while no rival inventor to Gutenberg was 
ublicly and in print earlier than 1588 


). 


Let us first consider the claims of Germany and Mainz 
as centred in the person of Henne (= Hans or 
Johann) Gensfleisch, called Gutenberg or Claims of 
Gudenberg, the latter name derived from his Gutenberg. 
mother, whose maiden name was Elsa Wyrich, 
who lived in the “ Hof zum Gutenberg” at Mainz. He is 
supposed to have been born at that town about 1400. He 
is first mentioned in a Mainz document, dated 16th Janu- 
ary. 1430. In a document of 28th March, 1430, he is spoken 
of as being “‘not in Mainz.’ Documents from 14th March, 
1434, to 18th September, 1444, prove him to have been at 
Strasburg during that time, and documents dated respec- 
tively 17th October, 1448, 6th November, 1455, 21st June, 
1457, 10th April, 1461, show that he was in or near Mainz 
on those days. By a decree of 17th January, 1465, the 
archbishop of that town rewarded him for ‘his services,” 
and in the bond of Dr. Homery, dated 26th February, 
1468, he is spoken of as dead. There are, moreover, six 
forged documents (including some relics of an ancient press 
bearing the date 1441) respectively dated 24th March, 1424, 
1437, 3d July, 1453, 20th July, 1459, 19th June, 1463, and 
an entry in an anniversarium which has been applied to 
Gutenberg, but does not concern him (see Hessels, Guten- 
berq). 

In former years, when printing was believed to have 
been invented in 1440, the records of the Strasburg lawsuit 
of 1439, between Gutenberg and some Strasburg artisans 
about certain industrial undertakings (as the art of polish- 
ing stones, the manufacture of ‘looking-glasses), were con- 
sidered to prove the invention of printing at Strasburg, 
not, however, by Mentelin, as had been thought by some 
(testimonies NN, PP), but by Gutenberg. The records 
came to light about 1740, just when Schoepflin, the prin- 
cipal discoverer, had been commissioned to search for docu- 
ments of this kind. Doubts may be suggested as to their 
genuineness, but they have all perished, partly during the 
revolution of 1793 and partly during the siege of Strasburg 
in 1870. However, nobody would now assert that printing 
was invented in 1439 or at Strasburg; and those who still 
believe that Gutenberg was the inventor of printing refer 
to them only as showing that he was a mechanic as early 
as 1439, and that he understood the art of pressing. 

The first document that connects Gutenberg with the art 
of printing is the notarial instrument of 6th November, 
1455 (testimony A). But it says nothing of an invention 
or a new mode of printing. And yet the occasion was such 
as to make it almost imperative on Gutenberg to mention, 
it, for he had spent 1600 guilders of Fust’s money, appa- 
rently without printing anything,’ and was on the point 
of being robbed by the latter and having taken away from 


(testimony 


‘him all that he had made and done to give effect to his idea 


or invention. In the next testimony (B), i.e. the earliest 
Mainz books with printed dates (1457 to 1467), there is, 
evidence that the new art of printing is not only not kept 
secret but fully appreciated at Mainz, and its importance 
fully realized and advertised ; but, though they speak of a 


“nova ars imprimendi” and an “adinyentio imprimendi,” 


there is not a syllable as to a Mainz invention or inventor. 
In testimonies C and D (the Catholicon of 1460) there is 
again not one word about an invention or an inventor, or 
about Mainz. Yet Gutenberg is supposed to have printed 
the Catholicon; and it is incredible that he, who had been 
wronged and robbed by his two rivals (Fust and Schoeffer), 
should agree with them in explaining and proclaiming the 
new art, but never with one word assert his claim to the 
honor and profit of the invention, if he had made any, and” 
should even omit his name, whereas he saw his two rivals 
never neglect to print their names in full on every book 
which they published. Those who believe that Gutenberg 
was the inventor of printing suggest that he kept silent, as 
otherwise his creditors would have seized his copies and his 
printing office. But this explanation cannot be accepted 
for the verbose colophon at the end of a gigantic folio book 


2 See Hessels, Gutenberg, pp. 28, 185, ete. 

3 In line 42 Gutenberg distinetly declares that “he hoped that 
he was under no obligation to Fust to devote the first 800 guilders 
to the work of the books ;” and, as Fust, by advancing the second 
800 guilders in 1452, had become Gutenberg’s partner, it seems 
clear that the former cla in 1454, when the trial is ealeu- 
lated to have commenced, his and interest because Guten- 
berg had as yet not printed 
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like the Catholicon, published at atime when there were 


perhaps not more than three printing offices in the world, | 


was calculated to draw attention to its printer and his resi- 
dence, not to conceal him. Testimony F (1466) is no longer 


regarded as having any reference to Gutenberg or the in- | 


vention of printing. H (1468) was formerly thought to 
mean: “I, the book, am cast (i.e., its types are cast) in the 
Mainz city, and the house whence the type came (= where 
the type was invented) produced me.” But of late years it 
has been shown that the author of the book, Johann Fons, 
was Peter Schoeffer’s press-corrector. And, as he no doubt 
resided in Schoetfer’s house, the two lines evidently mean: 
“Tam a little book cast in Mainz, and I was born (= writ- 
ten) in the same house whence the type comes! (= where I 
am printed).” Testimony I (also of 1468) speaks of two 
Johannes (Gutenberg and Fust) as the “ prothocaragmatici 
librorum quos genuit urbs Moguntina.” But this certainly 
means, not that the first printers of books were born at 
Mainz, but that the two Johannes were the chief printers 
of books (born) produced at Mainz. 

When we now place together the clear documentary testi- 
monies (A to I) of the first fourteen years of printing (1454 
to 1468) at Mainz, we see that they all come from Mainz 
itself. Everybody connected with the art speaks of it in 
the most public and unreserved manner; its importance is 
as fully realized and_ advertised during that period as it is 


in the present day; the German nation is even congratu- | 


lated on possessing it; there is never any secrecy about it; 
once (about 1456) it is even called a new art. But, in the 
midst of all this publicity, the art which Mainz and Ger- 
many possess is neversaid to have been invented at Mainz. 
The supposed Mainz inventor (Gutenberg) even speaks 
himself on two occasions (in the lawsuit of 1455 and in the 
Catholicon of 1460), but never says that he had made an in- 
vention. The archbishop, too, speaks publicly of Guten- 


berg in 1465 (testimony E), and rewards him for services, | 


but does not speak of him as the inventor of printing, 
nor even as a printer. Nor does Dr. Homery, in his letter 
to the archbishop (testimony G), in which he refers to 
Gutenberg’s printing apparatus, call him the inventor of 
printing. 

In 1468 we enter on a new phase in the history of the in- 
vention. Even if we reject testimony I as being merely local, 
testimony K (1468) speaks of the art of printing as having 
arisen in Germany. This testimony, however, does not 
come from Germany, nor from Mainz, but from Italy, and 
is supposed to owe its inspiration to the two German print- 
ers who had established a printing office at Subiaco in 1465, 
and in 1467 at Rome, and who most likely learned their craft 
at Mainz. But, as the two printers are mentioned in the 
testimony, and as it does not speak of Gutenberg, nor of 
Mainz, it is far more likely that it was merely derived from 
the colophons of Fust and Schoeffer, or from something that 
Cardinal Cusa had heard during his embassies in Germany. 
To the Mainz colophons we must also ascribe (a) the two 
testimonies of 1470(L) and (b) the three of 1471 (M). all five 
of which come from France and Italy. At last, in 1472, we 
find in testimony O the invention of printing ascribed to 
Gutenberg of Mainz, but it is mentioned as a rumor, and 
comes from France. Guil. Fichet of Paris, who gives it, is 
supposed to have heard the rumor from the three German 
-printers who commenced printing at Paris in 1470. But, 
as two of them had resided, immediately before they came 
to Paris, in the ‘university of Basel, and are supposed to 
have learned their art there, the rumor is ascribed to 
“ Bertolff von Hanauwe,” who appears in the lawsuit of 
1455 as Gutenberg’s servant, and who was printing at Basel 
in 1468. Perhaps it came rather from information which 
Fichet obtained from the St. Victor cathedral, near Mainz, 
as he speaks of the art having been invented not far from 
that town. Testimony P (1474) again comes from Italy, 
from Rome, and was perhaps derived from one of the Ger- 
man printers settled there at that time. It merely speaks 
of Gutenberg, Fust, and Mentelin as printers, but says not 
a word which even touches upon the invention of the art. 
In testimony Q (1476) we have definite mention of Mainz 
as the inventress of the art; it is given as an addition to the 
Mainz colophon of 1468 (see I). In 1478 Mainz is again 
mentioned in a Cologne testimony (R), which gives evidence 
of research, as it isan amplification of an earlier one in 
which Mainz was not mentioned. Germany, Gutenberg, 
and Mainz are again mentioned in the Venetian testimony 
S (1483), which gives for the first time 1440 as the date of 
the invention. In the same year we have two earlier tes- 
timonies (Pand N) worked into one (T), to the effect that 
printing was invented either by Gutenberg or by Fust or 
by Jenson. Testimony V (1492), which states that printing 
commenced at Mainz, is practically equivalent to Q. In 


1 Venit is the present not the perfect tense. 
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1494 and 1499 we have three German testimonies (X, Y, Z) 
as to Gutenberg being the inventor of printing; these, how- 
ever, come, not from Mainz, but from Heidelberg. Z is 
given by a relative of Gutenberg, Adam Gelthus; and, as 
the latter resided at Heidelberg, it is clear that he was the 
real source of the other two Heidelberg testimonies (X and 
Y). Two years later, when Wimpheling, the author of 
testimony Y, had left Heidelberg, he ascribed (CC) the in- 
vention ef printing to Strasburg, though stating that Gut- 
enberg was the inventor. Testimony AA is recorded above 
to show the great confusion that reigned in people’s minds 
about the invention. We must add to these testimonies 
those of 1504 (EE) and 1505 (FF), which are owing to Ivo 
Wittig, a relative of Gutenberg, and a canon and the 
keeper of the seals of the St. Victor cathedral, near Mainz, 
‘of which Gutenberg had been a lay member according to 
its liber fraternitatis, Thus in the period from 1468 to 1505 
| we have (1) several vague statements made in Italy and 
| France as to the art of printing being known or practiced 
!or invented in Germany, statements which arose from the 
| books and colophons published at Mainz; (2) one item of 
| rumor in 1472 that Gutenberg invented it near that town ; 
| (3) two Mainz statements, of 1476 and 1492, and one Cologne 
| statement, of 1478, that it was invented at Mainz; (4) 
‘three German statements, of 1492, 1494, and 1499, that 
| Gutenberg had invented it; and (5) two Mainz state- 
ments, of 1504 and 1505, to the same effect. It is to 
| be particularly noticed that the statements (2, 4,5) which 
speak distinctly of Gutenberg being the inventor can be 
clearly traced to Gutenberg himself and two of his rela- 
tives. 

Seeing then howslender the basis is for the tradition that 
printing was invented by Gutenberg at Mainz, Contra- 
and that even this slender basis was not laid diction of 
till fourteen years after the art had been fully Gutenberg's 
established and proclaimed in that city, we claims, 
cannot be surprised to find the tradition promptly contra- 
dicted. This contradiction was made in 1499 (testimony 
BB) ina Chronicle published at Cologne. To facilitate the 
understanding of this testimony it is divided above into 
eight sections. The first (taken from Hartmann Schedel’s 
Chronicle, 1493), second, sixth, seventh, and eighth are no 
doubt due to the compiler of the Chronicle, and must not be 
connected with the third, fourth, and fifth, which, accord- 
ing to the compiler, are due to Ulrich Zell, a printer at 
Cologne, who had probably settled there about 1463, and 
had most likely learned his art at Mainz, as he called him- 
self “clericus Moguntinus.” As Zell’s testimony leaves to 
Gutenberg nothing but the honor of haying perfected the 
art, various attempts have been made to explain away this 
account. As long as no typographically printed Donatus 
| had been found that could be fitted into Zell’s account, it 
' was argued that he meant Donatuses printed from wooden 
blocks; and this argument is brought forward even at the 
| present time. Buta practical printer like Zell must have 
been able to express himself to that effect if he had really 
meant to say so; and, as block-printing was not less prac- 
| ticed in Germany than in Holland, we could hardly assume 
that things printed in Holland would have inspired the 
German inventor rather than the same things printed in 
Germany. That testimony OO speaks of a Donatus printed 
from wooden blocks may be ascribed to the notion arising at 
that time (c. 1533) that block-printing had given rise to typog- 
raphy. Ithas also been asserted that Holland in the Chroni- 
cle means Flanders; but the Chronicle is usually very correct 
in geographical matters. It hasalso been suggested that Zell 
most likely learned his art in Fust and Schoeffer’s office and 
invented the passage to injure the reputation of Gutenberg, 
who had been their enemy. Finally it has been said that 
Zell did not suggest or write the passage atall; but itis hard 
to see how this can be maintained in face of the compiler’s 
own statement to that effect. Therefore, all these sugges- 
tions failing to weaken Zell’s testimony, we must see how 
far it can be brought into harmony with other cireum- 
stances and the testimonies MM, RR, SS, TT, VV, XX, YY, 


Sg? ’ 
which claim the honor of the invention for Haarlem in 
Holland, Testimonies RR and SS do not men- ‘eal 
tion the name of the inventor. But the former _ Lourens 
is a mere introduction destined for a complete cm rake . 
book that was lost during the siege of Haarlem 4 


in 1573 before it was printed ; we are, therefore, not entitled 
to say that Van Zuren did not know the n SS may 
have omitted the name, because the blication eeetat 
Zuren’s work was in contemplation at time that. was” 
written. That Guicciardini (testimony TT) in did not 

mention the name of the reputed H: inve 
be considered as an indication that it was 
had not yet been “invented” when he 
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particular that could be desired. He begins by referring to 
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the difficulty of vindicating the honor of the invention for | 
Haarlem on account of the deep-rooted and general opinion | 


that it took place at Mainz. He then mentions that 


Lourens (son of Jan) surnamed Coster resided at Haarlem | 


“more than 128 years ago’ and gives us to understand that 


in the year indicated by that phrase he invented the art of 
printing. As Junius’s book was not published till after his 
death, in 1588, and the two prefaces in it are dated 1575 (he 


died 16th June, 1575), the number 128 is supposed to go 


/lines; one Catonis Disticha of 21 lines. 


back from the date when he actually wrote his account, | 


which he is calculated to have done about 1568. Thus we 


get the year 1440 as the supposed date of the Haarlem in- | 


vention, though, if we based our calculation upon the date 


of the preface, the year 1446 or 1447 would have to be as- | 


sumed. 


But, as Junius adds that Coster’s types were stolen | 


by one of his servants, who fled with them to Mainz, and | 


establishing there a printing office printed within a year’s 


time, in 1442, two books, he must, if this latter date is cor- | 


rect, have meant 1440. By testimonies XX and YY we see 
that in the 17th century the date of the Haarlem invention 
was first put back as far as 1428, then to 1423; and since 
then it has usually been regarded as 1423, especially after 
it was discovered that the Haarlem wood where Coster is 
said to have eut his wooden letters was destroyed during a 
siege in 1426. 

The researches as regards the reputed Haarlem inventor 
have hitherto not been made in a manner adequate for 
scientific purposes. It would appear that by the pushing 
back of the date of tho invention, in spite of Junius, to 
1420-1428, two inhabitants of Haarlem have been mixed up 
by the Dutch authors on the subject. (1) Lourens Jans- 
zoon, who never bore the surname Coster, and whose exist- 
ence seems to be authenticated by documents from 1404 to 
1439, was sheriff, and a wine merchant and innkeeper, and 
is supposed to have died in 1439, About 1870, however, re- 
searches brought to light that there had been (2) a Lourens 
Janszoon Coster at Haarlem, duly authenticated by genuine 
official documents as a chandler and innkeeper, from 1436 
to 1483, who went away from Haarlem in the latter year. 
The name of this man and some genealogical particulars 
known of him fit into the story of Junius, though there are 
certain particulars in Junius’s account which cannot yet be 
properly explained. 

Junius bases his account of the Haarlem invention on 
three books, a Dutch edition of the Speculum Humane Salva- 
tionis, the Doctrinale, and the Tracts of Petrus Hispanus 
(Pope John XXI.). The first work, he said, was printed by 
Coster himself as a first specimen of his art, and it would 
seem from his words that he considered the work to be 
printed with wooden types. The two Dutch editions of the 
 aegerg however, were printed, like the two Latin edi- 
tions of the same work, with movable metal type, though 
in one of the Latin editions there are twenty leaves the 
text of which is printed apparently from wooden blocks. 
The Docetrinale and the Tracts of Hispanus were printed, 
Junius says, at Mainz by Coster’s workman with the types 
which he had stolen from Coster. Of the Hispanus Tracts 

no edition has yet come to light that would 
Early Dutch answer to Junius’s description. But of the 


types. Doctrinale we have four editions, all printed in 
the same type (i.) as the four editions of the 
Speculum. With these same types are printed no less than 


six editions of the short Latin grammar of Alius Donatus; 
and editions of this school-book printed in Holland were, 
according to Zell in the Cologne Chronicle, the models for the 
printing at Mainz, which commenced about 1450, As there 
are no other editions of Donatus printed in Holland that 
could be placed before the year 1450, the claimsof Haarlem 
and Holland are based on them; and we will, therefore, 
briefly describe the types and books which must be con- 
nected with the Specula, Doctrinalia, and Donatuses just 
mentioned. Inoneof the editions of the Speculum in Dutch 
oceur two leaves printed in a different type (ii.) from the 
rest of the work. This type is in its turn so very much like 
another type with which a work of Laur. Valla (Fucetie 
Morales) is printed that we link it (iii.) on to the two just 
mentioned. Then again type iii. is, in some of its capitals, 
identical with a type (iv.) used for a work of Ludovicus de 
Roma, Singularia Juris, at the end of which, on the last leaf, 
commences another work, printed in a different type (v.). 
22 a vi. is identical with type v., except in its capital P, 
which is larger. We have also works printed in two differ- 
t types (vii., viii.) which both show such a great family 
to each other and to types i. to vi. that it would not 

be advisable to separate them without evidence that they do 
belong to the same office. With these eight types, which 
cannot at present separate, forty-seven different books 
so far as we know at present. In type i.: four 
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In Junius’s account (VV), however, we find every | editions (two in Latin,! two in Dutch) of the Speculum Hu- 


mane Salvationis, a work which consists of woodcuts with 
explanatory text underneath ; a Dutch version of The Seven 
Penitential Psalms ; one Donatus of 27 lines ; two editions of 
Donatus of 28 lines; a Liturgical Book in 16mo; three edi- 
tions of Donatus of 30 lines; one Donatus, in French, of 29 
and 30 lines on a page; four editions of Doctrinale of 32 
In type ii.: two 
leaves only (49 and 60) of one of the Dutch editions of the 
Speculum. In type iiii—Laurentius Valla, Facetie Morales, 
etc. In type iv.: four editions of Donatus of 24 lines ; Lud. 
(Pontanus) de Roma, Singularia Juris ; Lud. (Pontanus) de 
Roma (?), Treatise on Canonical Law (?). In type yv.: Pius 
IL., Tractatus et Epitaphia (printed at the end of the Singu- 
laria Juris); Guil. de Saliceto, De Salute Corporis; one 
Donatus of 26 lines; five editions of Donatus of 27 lines ; 
one Doctrinale of 26 lines; one Doctrinale of 28 lines; one 
Doctrinale of 29 lines; one Doctrinale of 32 lines; Catonis 
Disticha ; Guil. de Saliceto, De Salute Corporis, together with 
Turrecremata, De Salute Anime; Pius I1., Tractatus de 
Amore, etve.; Pindar of Thebes, Iviados Homeric Epitome, 
cum Prefatione Pii II. ; another edition of the same work, 
In type vi.: one Donatus of 26 lines; one Donatus of 27 
lines. In type vii.: one Donatus of 27 lines. In type viii.: 
an Abecedarium of two leaves and a Donatus of 31 lines.? 

Type v. must have been in existence before 13th Septem- 
ber, 1474, as there is evidence that a copy of the Saliceto, 
printed in that type, was bought for the monastery of St. 
James at Lille by its abbot Conrad du Moulin, who filled 
that office from the end of 1471 to 13th September, 1474. As 
a work in this type (the Tracts and Hpitaphs of Pius II.) is 
printed at the end of the Singularia Juris in type iv., we may 
assume that this type existed a considerable time before 
type v. As the books printed in types iv. and y. show greater 
progress in style and workmanship than the books printed 
in types i. to iii., we must assign the latter to an earlier 
period than the former, There is indeed positive evidence 
that type i. must have existed a considerable time before 
the end of 1473, as fragments of a Donatus printed in that 
type were used by a bookbinder at Haarlem to strengthen 
the binding of an account-book of the cathedral church in 
that town for the year 1474, From these facts alone we 
may safely assume that none of the forty-seven books can be 
dated after 1474, or, if any, only a few in types v. and vii. 
On the other hand, four of the works in type v. cannot be 
dated before 1458, as they bear the name of Pius IL, who 
was not elected pope till that year. When we consider that’ 
there are twenty different editions of the Donatus printed 
in these types, and place an interval of about eighteen 
months between the successive editions, we get a period of 
some thirty years from about 1445 to 1474 for the issue of the 
twenty editions. That we reach the year 1445 by such a 
calculation is purely accidental ; but there is evidence that 
in 1446 and 1451 printed ® Doctrinalia were bought at Bruges 
and Valenciennes by Jean Le Robert, the abbot of Cambray, 
according to two entries in his diary, preserved in the ar- 
chives at Lille. And, as we know positively that there was 
no printing done at Mainz before 1454, nor anywhere else 
so early, we can only apply these entries to the Doctrinalia 
printed in Holland in the same types as the four editions 
of the Speculum (on which Junius based the tradition of 
the Haarlem invention), and six editions of the Donatus, 
which we may fit into Zell’s account. That the editions of 
the Speculum, of the Donatus, and of the Doctrinale in type i. 
may be dated as early as 1445-1454 is clear when we com- 
pare them with the earliest products of Mainz printing, for 
which the Donatuses, according to the Cologne Chronicle, 
servedas models. For instance, no difference in workman- 
ship can be detected between the Donatuses printed in Hol- 
land and the three editions of Donatus in the 36-line Bible 
type and the four editions of the same in the 42-line Bible 
type, all seven presumably printed at Mainzand before 1456, 
Nor is the workmanship of the Specula (in type i.) or of 
the Facetie Morales (in type iii.) different from or later than 
that of the Mainz Catholicon of 1460. 

It has been pointed out above that the first products of . 
the art of printing were not meant to be anything but 
faithful imitations of manuscript books, and that no mate- 
rial deviations from the general plan become observable till 
about 1473-1477. Nowhere is the plan of the MS. period 
more strictly adhered to than in the forty-seven books of 


1 Twenty leaves of one of the Latin editions are apparently 
printed from wooden blocks, the text as well as the engravings. 
2 For a detailed list of these books, and further particulars re- 
ee them, see J. H. Hessels, Haarlem, the Birthplace of Printing, 


ndon, 1887, p. 25 sq. 

8 The abbot speaks of Doctrinalia “ gette”’ or “ jettez en molle,” 
and the phrase is, as Bernard ( ne, i. 97 sq.) shows by eight 
examples from 1474—the year when printing is first officially 
spoken of in France—to 15938, and down to the present day, ap- 


plied to typographically-printed books only. 
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which we are speaking. They are all without signatures, | entire page; but, because the labor and cost of that way 
without initial directors, without hyphens, without catch- | was so great, they devised movable wooden types, perfor- 
words, that is to say, without any of those characteristics ated and joined one to the other bya thread? Bibliander 
which we see gradually, one after the other, come into al- | does not say that he had ever seen such types himself, but 
most general use from 1473 (if not earlier) to 1480, The | Dan. Speckle or Specklin (died 1589), who ascribed the in- 


four editions of the Speculum are all entirely printed ano- 
pisthographically, the woodcuts at the top of the pages as 
well as the explanatory text (in type i.) underneath, which 
would hardly be the case if the books had been printed 
after 1471, when the printing of woodcuts, together with 
text in movable types, had already been known for eleven 
years. Their types have nothing in common with any of 
those used in the Netherlands after 1473, but remind us in 
every respect of the earlier period of the Dutch block-books 


vention to Mentelin, asserts that he saw some of these 
wooden types at Strasburg. Angelo Roccha asserted in 
1591 that he had seen at Venice types perforated and joined 
| one to the other by a thread, but he does not say whether they 
were of wood or of metal.t In 1710 Paulus Pater asserted that 
he had seen wooden types made of the trunk of a box-tree, 
and perforated in the centre to enable them to be joined to- 
gether by a thread, originating from the office of Fust at 
| Mainz. Bodman, as late as 1781, saw the same types in a 


and MSS. They are all, so far as we know, without any | worm-eaten condition at Mainz; and Fischer stated in 1802 
colophon (except such a word as explicit), which would, for | that these relics were used as a sort of token of honor to be 
a collection of forty-seven books, be incompatible with a| bestowed on worthy apprentices on the occasion of their 
period after 1471, but not with the earlier period of the | finishing their term. 
block-books and MSS. Moreover, out of the forty-seven | Besides those who believed in these wooden types from 
books no less than thirty-five are printed on vellum, which | the fact that the letters (especially in the Speculum) vary 
is incompatible with a period after 1471, when printing on | among themselves in a manner which would not be the 
paper had become universal, but not with the earlier period | case had they been cast from a matrix in a mould, there 
of the MSS. were authors and practical printers who attempted to cut 
There is, therefore, no reason whatever to discredit Zell’s | themselves or to have cut for them some such wooden types 
statement in the Cologne Chronicle of 1499, that as were alleged to have been used by the early printers. 


Lae na the Donatuses printed in Holland were the Some of them came to the conclusion that such a process 
by Coster. models, the “beginning” of the artof printing, | would be quite practicable ; others found by experiment that. 


at Mainz, that of Hadrianus Junius in his it would, in the case of small types be wholly impossible. 
Batavia, that printing was invented at Haarlem by Lourens Up to the present time no book or document has come to 
Janszoon Coster. The two statements were made in- light which can be asserted to have been printed with such 
dependently of each other. That of Zell must be regarded | single, movable, wooden types. But nearly all the experi- 
as a direct contradiction of the vague rumors and state- | ments to which we have alluded were made with the idea 
ments about an invention of printing at Mainz inGermany that the inventor of printing, or the earliest printers, 
by Gutenberg, which gradually crept into print in and started, or had to start, with as large a supply of type 
after 1468 in Italy and France, and which found their way | as a modern printer. This idea is erroneous, as it is hardly 
into Germany about 1476, after Mainz and Germany had any longer denied that, fora good many years after the 
given the greatest publicity to the existence of the art in | first appearance of the art, printers printed their books 
their midst for more than twenty-two years, but had been (large or small) not by quires (quaternions or quinternions) 


silent about an invention and an inventor. And, though 


artand having made it more artistic, he denies it the honor 


of having invented or begun it, and this latter honor was | 
never claimed by that town before 1476. Junius’s account | 


is the embodiment of a local tradition at Haarlem, the first 
written traces of which we have in a pedigree (testimony 
MM) of the family of the reputed Haarlem inventor, which 
must have existed at least as early as 1520. His account 
has been indirectly confirmed by the finding of several 
fragments at Haarlem, all belonging to the groups of books 


mentioned above, but’still more by the discovery of several | 


fragments of the Donatuses printed in the Speculum type, 
all used as binder’s waste by Cornelis, the bookbinder, the 
very man whom Junius alleges to have been the servant 
of Coster. As the case stands at present, therefore, we have 
no choice but to say that the invention of printing with 
movable metal types took place at Haarlem about the year 
1445 by Lourens Janszoon Coster. 


Early Types and their Fabrication. 


We must now take notice of two theories or tradi- 
tions which have been current fora long time as to 
some intervening stage between the art of block-print- 
ing and the art of printing with movable cast types.! 
One theory or tradition would have it that the inven- 
tor of printing, after the idea of single, individual, 
movable types had arisen in his mind, practiced his 
new invention for some considerable time with wooden 
types, and that he came only gradually to the idea of 
movable types cast of metal. 


Junius gives us to understand that in his opinion the 
Mandds Dutch Speculum was printed with such wooden 
types. types. Of Johann Gutenberg it was asserted 
that he printed his first Bible with wooden 
types. The Mainz psalter, printed in 1457 by Joh. Fust and 
Peter Schoeffer, was alleged to have been printed with 
wooden types, in which case the 4th edition, published in 
1502, and even the 5th edition of 1516, would be printed 
with wooden types, the same being used for them as for the 
editions of 1457 and 1459. Theod. Bibliander was the first 
to speak (in 1548) of such types and to describe them: first 
they cut their letters, he says, on wood-blocks the size of an 


1 We do not allude to Tritheim’s assertion that the Catholicon 
of 1460 was Sener] from wooden blocks: for this story, which 
he declares he had heard from Peter Schoeffer, if it were true, 
would belong to the wimp! Rig block-printing. Nor need we speak 
of Bergellanus’s verses (1 
earved blocks. : 


| but page by page.® 
Zell accords to Mainz the honor of having improved the. 


Therefore, all considerations of the 
experimenters as to the impracticability of such wooden 
types, on account of the trouble and length of time required 
for the cutting of thousands of types, fall to the ground in 
face of the fact that the earliest printers required only a 
very small quantity of type, in spite of the peculiar forms. 
(combined letters, letters with contractions, ete.) which 
were then in vogue, 


The sp ny would bet it ae between block- 
printing and printing with movable cast 
types there was an intermediate stage of oe 
printing with ‘‘ sculpto-fusi’’ types, that is, 
types of which the shanks had been cast in a quadrilat- 
eral mould, and the ‘‘ faces,’’ 7e., the characters or 
letters, engraved by hand afterwards. This theory 
was suggested by some who could not believe in wooden 
types and yet wished to account for the marked irregu- 
larities in the types of the earliest printed books. 


Gerardus Meerman, the chief champion of this theory, 
based it, not only on the words of Celtes (Amores, iii. 3), 
who in 1502 described Mainz as the city “que prima sculp- 
sit solidos ere characteres,” but on the frequent recurrence 
of the word sculptus in the colophons of the early printers 
(for Jenson and Husner of Strasburg, see p. 724 above). 
Sensenschmid in 1475 said that the Codex Justinianus was 
“cut” (inseulptus), and that he had “eut” (seulpsit) the 
work of Lombardus, Jn Psalterium. Meerman also explained 
the account of the invention of printing by Trithemius? as 
meaning that, after the rejection of the first wooden 
the inventors discovered a method of casting the ies 
only of all the letters of the Latin alphabet from what they 
called matrices, on which they cut the face of each letter ; 
and from the same kind of matrices a method wasin time — 


), in which he distinctly alludes to | b: 


discovered of casting the complete letters of sufficient hard- 
ness for the pressure they had to bear, which a rtd 
were before—that is, when the bodies only were ea j 
obliged to cut. In this way Meerman explained that the 

2 Commentatio de Ratione Communi Omnium Linguarum et Litera- 
rum, Zurich, 1548, p. 80. o 

8 Chron, Argent., MS., ed. Jo. Schilterus, p. 442. ; hati ty. , 


4 De Bibliotheca Vaticana, Rome, 1591, p. 412. 
5 De Germaniz Miraculo, Leipsic, 1710, p. 10. 
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6 See, for instance, W. Blades. Life ¥ 1 eg Lary 
7 Annales Hirsaugienses, ii, 421: “ hee inventis succe 
runt subtiliora, inveneruntque modum fundend yniu 


Latini alphabeti literarum, quas ipsi matrices 
quibus rursum eeneos sive stanneos charact 
ad omnem pressuram sufficientes, quos.prius 


ant. 


® Origines Typographice, The Hague, 
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Speculum was printed in sculpto-fusi types, although in the 
one page of which he gives a fac-simile there are nearly 1700 
separate types of which 250 alone are e’s. Schoepflin claimed 
the same invention for Strasburg, and believed that all the 


earliest books printed there were produced by this means. | 


Both Meerman and Schoepflin agreed that engraved metal 
types (liter in wre sculpt) were in use for many years after 
the invention of the punch and matrix, mentioning among 
others so printed the Mainz psalter, the Catholicon of 1460, 
the Eggestein Bible of 1468, and even the Preceptorium of 
Nider, printed at Strasburg in 1476. But the great difficulty 
connected with the process of first casting the shanks and 
afterwards engraving the faces of the types has become 
apparent to those who have made experiments; and it 
seems more probable that the terms sculpere, exsculpere, in- 
sculpere are only a figurative allusion to the first process 
towards producing the types, namely, the cutting of the 
punch, which is artistically more important to the fabrica- 
tion of types than the mechanical casting,—all the more as 
Schoeffer in 1468 makes his Grammatica Vetus Rhythmica 
say, “Iam cast at Mainz,” an expression which could hardly 
be anything but a figurative allusion to the casting of the 
types. 


Granting that all the earlier works of typography 
ne preserved to us are impressions of cast-metal 
ry oy types, there are still differences of opinion, 
especially among practical printers, as to 
the probable methods employed to cast them. It is 
considered unlikely that the inventor of printing passed 
all at once to the perfect typography of the punch, the 
matrix, and the mould. ernard' considered that the 
types of the Speculwm were cast in sand, as that art 
was certainly known to the silversmiths and trinket- 
makers of the 15th century; and he accounts for the 
varieties observable in the shapes of various letters on 
the ground that several models would probably be made 
of each letter, and that the types, when cast by this 
imperfect mode, would require some touching up or 
finishing by hand. He exhibits a specimen of a word 
cast for hitn by this process which not only proves the 
possibility of casting types in this manner but also 
shows the same kind of irregularities as those observ- 
able in the types of the Speculum. 


But here again it is argued that in types cast by this or 
any other primitive method there would be an absence of 
uniformity in what founders term “ height to paper.” Some 
types would stand higher than others, and the low ones, 
unless raised, would miss the ink and not appear in the 
impression. The comparative rarity of faults of this kind 
in the Speculum leads one to suppose that, if a process of 
sand-casting had been adopted, the difficulty of uneven 
heights had been surmounted either by locking up the 
form face downwards, or by perforating the types either 
at the time of casting or afterwards, and holding them in 
their places by means of a thread or wire. To this cause 
Ottley attributed the numerous misprints in the Speculum, 
to correct which would have involved the unthreading of 
every line in which an error occurred. And, as a still more 
striking proof that the lines were put into the form one by 
one, in a piece, he showsa curious printer’s blunder at the 
end of one page, where the whole of the last reference-line 
is put in upside down, thus: 


Moe duas bespot slapende enve niet vuetende, 
*J33ide3 1) sis3uI@ 


A “turn” of this magnitude could hardly have occurred 
if the letters had been set in the form type by type. 


Another suggested mode is that of casting in clay 
moulds, by a method very similar to that 
used in the sand process, and resulting in 
similar peculiarities and variations in the 
types. 

Ottley, who was the chief exponent of this theory, sug- 
gested that the were made by pouring melted lead or 
other soft metal into moulds of earth or plaster, after the 
ordinary manner used from time immemorial in casting 
statues of bronze and other articles of metal. But the 
:: thus formed could hardly avail for a second cast- 
r, as it would be scarcely possible to extract the type 


1 Origine del Imprimerie, i. 40. 
VoL. XXIIT.—1205 


in cla: 
mo 
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after casting without breaking the clay, and, even if that 
could be done, the shrinking of the metal in cooling 
would be apt to warp the mould beyond the possibility 
of further use. Ottley therefore suggests that the constant 
renewal of the moulds could be effectéd by using old types 
cast out of them, after being touched up by the graver, 
as models,—a process which he thinks will account 
for the varieties observable in the different letters, but 
which would really cause such a gradual deterioration and 
attenuation in the type, as the work of casting progressed, 
that in the end it would leave the face of the letter unrecog- 
nizable as that with which it began. It would therefore be 
more reasonable to suppose that one set of models would be 
used for the preparation of all the moulds necessary for the 
casting of a sufficient number of types to compose a page, 
and for the periodical renewal of the moulds all through 
the work, and that the variations in the types would be due, 
not to the gradual paring of the faces of the models, but to 
the different skill and exactness with which the successive 
moulds would be taken. It is evident that the sand and 
clay methods of casting types above described must be slow. 
The time occupied after the first engraving of the models 
in forming, drying, and clearing the moulds, in casting, ex- 
tracting, touching up, and possibly perforating the types 
required for one page, would exceed the time required by 
a practiced xylographer for the cutting of a page of text 
upon a block. Buthethathas gone through the trouble of 
casting separate movable types has a clear gain over the 
wood-block printer in having a font of movable types, 
which, even if the metal in which they were cast were only 
soft lead or pewter, might be used again and again in the 
production of any other page of text, while the wood-block 
can only produce the one page which it contains. More- 
over, only one hand could labor on the xylographie block ; 
but many hands could be employed in the moulding and 
casting of types, however rude they might be. Bernard 
states that the artist who produced for him the few sand- 
cast types shown in his work assured him that a workman 
could easily produce a thousand such letters a day. He 
also states that, though each letter required squaring after 
casting, there was no need to touch up the faces. 


There remains yet another suggestion as to the 
method in which the types of the rude 
school may have been produced. This 
may be described as a system of what the founders of 
sixty years ago called polytype, which is a cast or fac- 
simile copy of an engraved block, matter in type, ete. 


Lambinet,? who is responsible for the suggestion, based 
upon a new translation of Trithemius’s narrative, explains 
that this process really means an early adoption of stereo- 
type. He thinks that the first printers may have discovered 
a way of moulding a page of some work—an Abecedarium— 
in cooling metal, so as to get a matrix-plate impression of 
the whole page. Upon this matrix they would pour a 
liquid metal, and by the aid of a roller or cylinder press 
the fused matter evenly, so as to make it penetrate into all 
the hollows and corners of the letters. This tablet of tin 
or lead, being easily lifted and detached from the matrix, 
would then appear as a surface of metal in which the letters 
of the alphabet stood out reversed and in relief. These 
letters could easily be detached and rendered mobile by a 
knife or other sharp instrument, and the operation could 
be repeated a hundred times a day. The metal faces so 
produced would be fixed,_on wooden shanks, type high, and 
the font would then be complete. Lambinet’s hypothesis 
was endorsed by Firmin-Didot, the renowned type-founder 
and printer of Lambinet’s day. But it is impossible to 
suppose that the Mainz psalter of 1457, which these writers 
point to as a specimen of this mode of execution, is the 
impression, notof type at all, but of acollection of “ casts” 
mounted on wood. 


Whatever value there may be in the above theories 


Polytype. 


with regard to the movable types of the shape of 
first printer, certain it is that the shape erates 


and manufacture of the types used as early _ 
as c. 1470 do not seem to have differed materially from 
those of the present types. 


This is evident (1) from the shape of the old types which 
were discovered in 1878 in the bed of the river Sadne, near 
Lyons, opposite the site of one of the 15th-century printing 
houses of that city, and which there is reason to believe 
belonged once to one of those presses, and were used by the 
early printers of Lyons; (2) from a page in Joh. Nider’s 
Lepra Moralis, printed by Conrad Homburch at Cologne in 


2 Origine del Imprimerie, Paris, 1810, 2 vols. 8yo, i. 97. 
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1476, which shows the accidental impression of a type, 
pulled up from its place in the course of printing by the 
ink-ball, and laid at length upon the face of the form, thus 
leaving its exact profile indented upon the page; (3) from 
an entirely similar page (fol. 4°) in Liber de Laudibus ac 
Festis Gloriose Virginis, Cologne, c. 1468. From the small 
circle appearing in the two last-mentioned types, it is pre- 
sumed that the letters were pierced laterally by a circular 
hole, which did not penetrate the whole thickness of the 
letter, and served, like the nick of modern types, to enable 
the compositor to tell by touch which way to set 
the letter in his stick. The fact that in these 
two cases the letter was pulled up from the form 
seems to show that the line could not have been 
threaded. 

Vine. Fineschi, Notizie Storiche sopra la Stamperia 
di Ripoli (Florence, 1781, p. 49), gives an extract 
from the cost-book of the Ripoli press, about 1480, 
by which it appears that steel, brass, copper, tin, 
lead, and iron wire were all used in the manu- 
facture of types at that period.! 


The history and nomenclature of the ear- 
liest types are practically a contin- 
uation of the pee and nomen- 
clature of the characters figured 
in the earliest block-books, wood- 
engravings, and MSS. For instance, Gothic 
type was first seen about the year 1445; but 
it should not be forgotten that the Gothic 
writing, of which that type was an imitation, 
was already known and used about the second 
half of the 12th century. Again, the pure 
Roman type, which appeared about 1464, is 
nothing but an imitation of what in pale- 
ography is called the Caroline minuscule, a 
handwriting which was already fully devel- 
oped towards the end of the 8th century. 
Consequently, details as to the history and 
development of the various types properly 
belong to the study of PALMOGRAPHY (g.v. ). 

The broad outlines of the history of the 
earliest types are as follows: 


History of 
the earliest 
types. 


Gothic type, of the angular or pointed kind, 
was first used by the Haarlem printer 
of the Speculum, Donatus, ete. (see 
specimen No. 1, taken from the Brit- 
ish Museum copy of the Speculum Humane Salva- 
tionis, mixed Latin edition), presumably c. 1445. 
An entirely similar but larger type (No. 2, taken 
from the British Museum copy of Ludovicus 
{Pontanus] de Roma, Singitlaria) was used, pre- 
sumably by the same printer, c. 1465-1470. Gothic 
type appeared in Germany as a church type 
in 1454, in the 31-line indulgence, presumably 
printed by Johan Gutenberg at Mainz (No. 3, 
from the Gdttingen copy), and in the 30-line 
indulgence (No. 4, taken from the British Mu- 
seum copy), printed by Peter Schoeffer at Mainz. 
Type No. 3 was also used about the same time 
for the 36-line Bible and type No. 4 for the 42-line 
Bible. Two much larger Gothic types appeared 
in the psalter of 1457, published .by Fust and 
Schoeffer (see Bernard, Origine, pl. vii.). In Italy 
Gothic type appears in 1468 (No. 5, taken from the 
British Museum copy of Cicero, De Oratore, published at 
Rome by Ulr. Hahn, 15th December, 1468, in small Roman 
type, with imprint in Gothic), but in a more rounded form ; 
it is practically the ordinary Italian writing influenced by 
the Gothic. In France Gothic began to be used in 1473; 
in England it appears first in Caxton’s type about the year 
1480.2. It was employed extensively in a great many of 
the earliest presses all over Europe, and continued to be 
used largely at all times, especially for Bibles, law books, 
royal proclamations, etc., and even to this day it is the 
national character of Germany. It is now usually called 
lettre de forme, black letter or Old English in English-speaking 
countries, lettre Flamand in Holland, and fractur in Ger- 
many. 

Bastard Italian or bastard Roman was introduced in 1454 
at Mainz in the 31-line (No. 6) and 30-line (No. 7) indul- 
gence. It is also called lettre de somme, some think from 
the Summa of Thomas Aquinas, printed in the type of the 


Gothie. 
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De fadli tons 
3s prime capo 


No. 1 —Speculum type, ¢c. 1445 (?). 


QDitreratur 


Aptor eV ac Aiicte (6) 
U? excelfibs crimib; 


Nos. 3 and 6.—Mainz 81-line 
indulgence, 1454. 


sFiniti et ob ; 
tibri.£) nosheffe iad 
Qajlicaam. %w Bonne 


No. 5.—Cicero, De Oratore, 1468. 


uis eft qui 
medius fe dif 
vat affectum 


No. 8.—Jerome’s /xpositio (1468), 1478. 


Pieueitficles. na 
generacion andz 


Cd, thre meup 


No. 11.—Recuyell of the Hist. of Troye, 
c. 1471. 


| 


1 On the above theories and types consult T. B. Reed, Old Eng- | 


lish Letter Foundries, pp. 3-26. 
2 See Blades, Life of Caxton, pl. xvii. 


Bible of 1462 oy Fust and Schoeffer. 
of type were, like the Gothic, much used by 


Strasburg, c. 
Cologne, c. 1466, ete. 
first three books printed (1478, 1479) at Oxford (No. 8, 
taken from the British Museum copy of Jerome’s Ex- 
positio in Simboium Apostolorum, wrongly dated 1468 fo 


| Oratio in Pace Nuperrima (see facsimile in Reed’s 
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Varieties of this kind 


the earliest printers, as, for instance, the printer pea 
of the 1460 Catholicon, i.e., by Mentelin of ean 


by Ulrich Zell at 
In England it appeared in the 


1460, and 


1478). 


Britta cals fi 
tit furni-Di 


No. 2.—Pontanus type, ¢. 1470(?). 


iftreatur © 
aplow eigacaude — 
exce/fily Coretitks «0 


Nos. 4and 7,—Mainz 30-line 
indulgence, 1454. 


freu€ 


No. 10.—Controversie de Noblesse, c. 1471-72. 


Remifimusde 
dinibs. Nacd 


antonomafice 


No. 9.—Durandus, ¢. 1464, 


of pep) 
one 
Ser fee OF 


No. 12.—Dictes and Sayings, 
1477. 


Roman type, the Caroline 
minuscule of pale- 
ography, was first 
used in Germany 
about 1464, at Strasburg, by the 
printer whose font of type is 
known by a peculiarly shaped 
R, and who on that account is 
usually called “the R printer” 
(No. 9, taken from the British 
Museum copy of Durandus, Ra- 
tionale, of which the Basel library possesses a copy which 
was bought in 1464).3 In Italy it appears in 1465 at Subi- 
aco (see Bernard, pl. xii., No. 19), at Rome in 1467 (op. cit., 
pl. xii., No. 20), but in all its purity at Venice in 1469, used 
by Johannes of Spires (op. cit., pl. xii., No. 23), and at Paris 
in 1470 (op. cit., pl. xiii, No. 25). In England it was not 
used before 1518, when Richard Pynson printed Pace’s — 


fatue éabuno pfebie: Roman. 
20 Rerbo rofue: memon 
quo hanmbald pena + 


No. 18,—Aug. Dactus, Ele- 
gancie, 1479. 


Foundries, p. 92). 
3 See Jules Philippe, L’ Imprimerie a Paris, p. 219, 
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Burgundian type, or gros batarde or secretary, was first 


used about 1470-72 by Colard Mansion at Bru- 


Burgundian, ges (No. 10, taken from the British Museum | 


copy of La Controversie de Noblesse, c. 1471-72). 
With a somewhat similar type (No. 11, taken from the 
British Museum copy of the Recuyell) William Caxton is 
presumed to have printed, likewise at Bruges, a set of five 
books, of which the Recuyell of the History of Troye, a trans- 
lation of a work by Raoul le Févre, is the best known and 
was probably printed c. 1471.1. To this same class belong 
the first type (No. 12, from the British Museum copy of the 
Dictes) used in England by William Caxton for the print- 


ing of Dictes and Sayings of the Philosophers (18th November, | 


1477), and that used by the printer of St. Albans (No. 13, 
taken from the Cambridge university library copy of Aug. 
Dactus, Elegancie). 
hand of the English and Burgundian seribes of the 15th 
century, and, after having figured for a long time in several 
of the early London and provincial presses, was about 1534 
entirely superseded by the English black letter. To this 
class of type belong also the later lettre de civilité (c. 1570), 
the script (lettre coulée, lettre de finance, Dutch geschreven 
schrift), set court, base secretary, and running secretary types. 
On the types before 1500, consult also the facsimiles in Holt- 
rop’s Mon. . des Pays-Bas, The Hague, 1868; R. C, Hawkins, 
First Books and Printers of the Fifteenth Century, New York, 1884; 
William Blades, The ip ¥ Caxton, London, 1861-63; Bernard, 
Origine de ! Imprimerie, Paris, 1853, vol. i., plates iii.-xiii.; Placi- 
dus Braun, Notitia de Libris ab Artis Typogr. Inventione usque ad 
Annum 1479 Impressis, Augsburg, 1788 ; H. Noel Humphreys, Hist. 
of the Art of Printing, fol., London, 1867. The bd after 1500 can 
best be learned from the catalogues of type-founders, among 
which those of Messrs. Enschedé, of Haarlem, occupy a foremost 
lace. Of others we may mention—Indice dei Caratteri nella 
| sean Vaticana, 4to, Rome, 1628 ; 
trowvent chez Claude Lameste, 4to, Paris, 1742; Eprewves des Car. de la 
Fonderie de Claude Mozet, 8yo, Nantes, 1754; Les Car. de U Impri- 
merie par Fournier le Jeune, 8vo, Paris, 1764; Proef van eren, 
Bloemen, etc., van Ploos van Amstel, 8vo, Amsterdam, 1767; Epreuve 
de Car. de Jacques Frangois Rosart, 8vo, Brussels, 1771; Schriften . 
en J. H. Prentzler, 4to, Frankfort-on-Main, 1774; reuves des 
Car. de la Fond, de J. L. Joannis, 8vo, Paris, 1776 ; Epreuves des Car. 
dela Fond. de J. L. de Boubers, 8vo, Brussels, 1777; Proeve van Let- 
feren welke gegooten worden door J. de Groot, 8vo, The Hague, 1787 ; 
Pantographie, by Edmund Fry, 8vo, London, 1799; and Manuale 
Typographico, by G. Bodoni, 4to, Parma, 1818. 


Subsequent to 1500. 
Though the Cologne Chronicle of 1499 denies to 


Printers 


after 1900, art of printing, it was right in asserting 


that, after it had been brought there from 
Holland, it became much more masterly and exact, 
and more and more artistic. During the first half 
century of printing a good many printers distinguished 
themselves by the beauty, excellence, and literary 
value of their productions. We may mention as such : 
Johan Fust and Peter Schoeffer at Mainz; Johan 
Mentelin and Heinrich Eggestein at Strasburg; Ulrich 
Zell at Cologne; Sweynheym and Pannarts at Subi- 
aco and at Rome; Nicolas Jenson at Venice ; Anton 
Koberger at Nuremberg; Ketelaer and De Leempt at 
Utrecht; Johan Veldener at Louvain, Utrecht, and 
‘Kuilenburg; Gerard Leeu at Gouda: Johan of West- 
_— at Louvain; and William Caxton (q.v.) at 
estminster. 


Very soon the demand for books increased, and with 

it came a reduction in their prices. This caused a 

decline in the execution of printing, which begins to 

be appreciable about 1480 in some localities, and may 

be said to have become general towards the end of 
the 15th century. At all times, however, we find 
some printers raise their art to a great height by the 
beauty of their types and the literary excellence of 
mont productions. Among the later printers we may 


mention the Aldi of Venice (1490 to 1597; see MAN- 
urrus, vol. xv. p. 519); G. B. Bodoni of Parma 
(1768-1813; see vol. iii. p. 738); John Amerbach at 
(1492-1516); John Froben at Basel (1496-1527; 
see vol. ix. p. 694); John Baskerville at Birmingham 
(1750-1775; see vol. iii. p. 364); the house of Wechel, 
at Paris (¢. 1530-1572), afterwards at Frankfort ; 

stophe tin at Antwerp (1554-1 ey but con- 
after under the firm Oficina Plantiniana 
p. 187); the Elzevirs, first at Leyden, 


1 Cf. Blades, Life of Cazton. 


It was an imitation of the manuscript | 


Epreuves des Caractéres qui se | 


Mainz the honor of the invention of the | 


TYPOGRAPHY. 


739 


afterwards at Amsterdam (1580-1680; see vol. viii. 
). 145); Antoine Verard at Paris (1485-1513); Josse 

ade at Paris (1495-1535; see Bapius, vol. iii. p. 
196); and the Kstiennes at Paris (1502-1598; see 
STEPHENS, vol. xxii. p. 561). 


History of Modern Types. 


The Italic type? is said to be an imitation of the hand- 
writing of Petrarch, and was introduced by Itali 
Aldus Manutius of Venice for the purpose of rot: 
printing his projected small editions of the classics. The 
cutting of it was entrusted to Franceseq da Bologna, an 
artist who is presumed to be identical with the painter 
Francesco Francia or Raibolini. The font is a “lower 
case” only, the capitals being Roman in form. It contains 


|a large number of tied letters, to imitate handwriting, but 


is quite free from contractions and ligatures. It was first 
used in the Virgil of 1500. Aldus produced six different 
sizes between 1501 and 1558. It was counterfeited almost 
immediately in Italy, at Lyons, and elsewhere. Originally 
it was called Venetian or Aldine, but subsequently Italic 
type, except in Germany and Holland, where it is called 
“cursive.” The Italians also adopted the Latin name 
“characteres cursivi seu cancellarii.” In England it was 
first used by Wynkyn de Worde in Wakefield’s Oratio in 
1524. The character was at first intended and used for 
the entire text of classical works. When it became more 
general, it was employed to distinguish portions of a book not 
properly belonging to the work, such as introductions, pref- 
aces, indexes, notes, the text itself being in Roman. Later 
it was used in the text for quotations, and finally served 
the double part of emphasizing certain words in some 
works, and in others, chiefly translations of the Bible, of 
marking words not rightly forming a part of the text. 
Greek type (minuscules) first occurs in Cicero, De Officiis 
printed at Mainz in 1465 by Fust and Schoeffer. Groat 
The font used is rude and imperfect, many i 
of the letters being ordinary Latin. In the same year 
Sweynheym and Pannarts used a good Greek letter for some 
of the quotations in their edition of Lactantius (see, for in- 
stance, leaves 1la, 19a, 36a, 139, 140); but the supply was 
evidently short at first, as some of the larger quotations 
in the first part of the book were left blank to be filled 
in by hand. The first book wholly printed in Greek min- 
uscules was the Grammar of Lascaris, by Paravisinus, at 
Milan in 1476, in types stated to have been cut and cast by 
Demetrius of Crete. The font contains breathings, accents, 
and some ligatures. The headings to the chapters are 
wholly in eapitals. The Anthologia Greca of Lascaris was 
printed at Florence in 1494 wholly in Greek capitals 
(littere majuscule), and it is stated in the preface that they 
were designed after the genuine models of antiquity to be 
found in the inscriptions on medals, marbles, etc. But as 
late as 1493 Greek type was not common, for in that year 
the Venice printer Symon Bevilaqua issued Tibullus, Ca- 
tullus, and Propertius with blanks left in the commentary 
for the Greek quotations. In England Greek letters ap- 
peared for the first time in 1519 in W. de Worde’s edition 
of Whitenton’s Grammatica, where a few words are intro- 
duced cut in wood. Cast types were used at Cambridge 
in Galen’s De Temperamentis, translated by Linacre, and 
printed by Siberch in 1521, who styles himself the first 
Greek printer in England; but the quotations in the Galen 
are very sparse, and Siberch is not known to have printed 
any entire book in Greek. The first printer who possessed 
Greek types in any quantity was Reginald Wolfe, who 
held a royal patent as printer in Greek, Latin, and Hebrew, 
and printed in 1543 two Homilies of Chrysostom, edited by Sir 
John Cheke, the first Greek lecturer at Cambridge. In 
Edinburgh, in 1563, and as late as 1579, the space for Greek 
words was left blank in printing, to be filled in by hand. 
In 1632 Cambridge applied to Oxford for the loan of a Greek 
font to print a Greek Testament, and the same university 
made an offer in 1700 for the purchase of a font of the 
king’s Greek at Paris, but withdrew on the French Academy 
insisting as a condition that every work printed should 
bear the imprint “ characteribus Grecis e typographeo regio 
Parisiensi.” Itshould not be forgotten that the large num- 
ber of ligatures in the Greek of that day made the pro- 
duction of a font a serious business. The Oxford Augustin 
Greek comprised no fewer than 354 matrices, the great 
primer 456, and even one font showed 776 different sorts. 
The Dutch founders effected a gradual reduction of the 
Greek typographical ligatures. Early in the 19th century a 
new fashion of Greek, for which Porson was sponsor and 


2 These paragraphs on the various are for the most part 
taken from f Teed’s History of the OL Bugtish Letter Foundries, 
London, 1887, p. 50 ¢q. 
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furnished the drawings, was introduced, and has remained | the Propaganda issued a specimen of its font in 1631, and 


the prevailing form to this day. 

The first Hebrew types are generally supposed to have 
appeared in 1475 in Petrus Niger’s Tractatus 
contra Perfidos Judxos (leaf 10), printed by Con- 
rad Fyner at Esslingen. De Rossi states that a Hebrew 
work in four folio volumes entitled Arba Turim of Rabbi 
Jacob ben Asher, was printed in 1475 at Pieye di Sacco in 
Austrian Italy, while in the same year, a few months 
earlier, Salomon Jarchi'’s Comment. on the Pentateuch appeared 
at Reggio in Italy, printed in the Rabbinical character. 
Numerous other Hebrew works followed before 1488, in 
which year the first entire Hebrew Bible was printed with 
points, at Soncino, by a family of German Jews. The first 
English book in which any quantity of Hebrew type was 
used was Dr. Rhys’s -Cambro-Brytannice Cymreceve Lingue 


Hebrew. 


Institutiones, printed by Thomas Orwin in 1592, though | 


already in 1524 Hebrew characters, but cut in wood, were 
used by W. de Worde in Wakefield’s Oratio. But the Hebrew 
font made use of in Walton’s Polyglott in 1657 was probably 
the first important font cut and cast in England, though 
there were as yet no matrices there for Rabbinical Hebrew. 
In the beginning of the 18th century Amsterdam was the 
centre of the best Hebrew printing in Europe. 

The first book printed in Arabic types is said to bea 
Pere ies Diurnale Grecorum Arabum, printed at Fano in 
: Italy in 1514.1 Two years later P. P. Porrus’s 
Polyglott Psalter, comprising the Arabic version, was printed 
at Genoa; and two years later a Koran in Arabic is said to 
have been printed at Venice. In 1505 an Arabic Vocabulary 
at Granada had the words printed in Gothic letters with the 
Arabic points placed over them ; and.in other presses where 
there were no Arabic types the language was expressed in 
Hebrew letters or cut in wood. De Guignes and others men- 
tion a font of Arabic used by Gromors in Paris in 1539-40 
to print Postel’s Grammar. In England some Arabic words 
were introduced in Wakefield’s Oratio of 1524, but apparently 
cut in wood. In Minsheu’s Ductor in Linguas, 1617, the 
Arabie words are printed in Italic characters, Laud’s gift 
of oriental MSS: to Oxford in 1635, and the appointment 
of an Arabic lecturer, were the first real incentives to the 
cultivation of the language by English scholars. Previous 
to this it is stated that the Raphelengius Arabic press at 
Leyden had been purchased by the English Orientalist, 
William Bedwell ; but, if it was brought to England, it does 
not appear to have been immediately made use of. The 
Arabic words in Thomas Greaye’s Oratio de Lingue Arabice 
A ne gle printed at Oxford in 1639, were written in by 

and, 

Syriac type, probably cut in wood, first appeared in 
Syriac Postel’s Linguarum XII, Alphabeta, printed in 

: Paris in 1538; but the characters are so rude in 
form and execution as to be scarcely legible. In 1555, how- 
ever, Postel assisted in cutting the punches for the Syriac 
Peshito New Testament, printed at Vienna in 4to, the first 
portion of the Scriptures, and apparently the first book, 
printed in that language. In 1569-72 Plantin at Antwerp 
included the Syriac New Testament in his Polyglott, and re- 
issued it in aseparate form in 1574. In England Syriac was 
usually expressed in the earlier works in Hebrew charac- 
ters. But in 1652, when the prospectus and preliminary 
specimen of Walton’s Polyglott were issued, we find Syriac 
type in use. / 

Of the Armenian character the press of the Vatican 
Armenian, Possessed a good font in 1591, when Angelo 

*Roccha showed a specimen in his Bibliotheca 
Apostolica Vaticana. A psalter is said to have been printed 
at Rome in 1565, and Rowe Mores mentions doubtfully a 
liturgy printed at Cracow in 1549. Armenian printing was 
practiced in Paris in 1633; but the Armenian bishops, on 
applying to France for assistance in printing an Armenian 
Bible in 1662, were refused, and went to Rome, where, as 
early as 1636, the press of the Propaganda had published a 
specimen of its Armenian matrices. The patriarch, after 
fifteen months’ residence in Rome, removed to Amsterdam, 
where he established an Armenian press, and printed the 
Bible in 1666, which was followed in 1668 by a separate 
edition of the New Testament. In 1669 the press was set 
up at Marseilles, where it continued for a time, and was 
ultimately remoyed to Constantinople. In England the 
first Armenian type was that presented by Dr. Fell to Ox- 
ford in 1667, The alphabet given in the prolegomena of 
Walton’s Polyglott was cut in wood.. 

Of Ethiopic the earliest type appeared in Potken’s Psalter 
Ethiopie. and Song of Solomon, printed at Rome in 1513. 

The work was reprinted at Cologne in 1518 in 
Potken’s Polyglott Psalter, In 1548 the New Testament was 
printed at Rome by some Abyssinian priests. The press of 


1 See Panzer, vii. 2. 


again in Kircher’s Prodromus Coptus in 1636. Erpenius at 
Leyden had an Ethiopic font, which in 1626 was acquired 
by the Elzevirs. Usher attempted to procure the font for 
England; but, his attempt failing, punches were cut and 
matrices prepared by the London founders for the London 
Polyglott, which showed the Psalms, Canticles, and New 
Testament in the Ethiopic version, 

Of Coptic the press of the Propaganda possessed a font, 
and a specimen was issued in 1636, in which 
year also Kircher’s Prodromus Coptus appeared 
from the same press. In England David Wil- 
kins’s edition of the New Testament was printed in 1716 
from Coptic types cast with matrices which Dr. Fell had 
presented to Oxford in 1667. The alphabets shown in the 
introduction and prolegomena to the London Polyglott of 
1655 and 1657 were cut in wood. 

Of Samaritan the press of the Propaganda had a font in 
1636, and the Paris Polyglott, completed in 1645, 
contained the entire Pentateuch in type the Samaritan. 
punches and matrices of which had been spe- 
cially prepared under Le Jay’s direction. The font used 
for the London Polyglott in 1657 is admitted to have been an 
English production, and was probably cut under the super- 
vision of Usher. 

With Slavonic type a psalter was printed at Cracow as 
early as 1491, and reprinted in Montenegro in 
1495. The only Slavonic font in England was 
that given by Dr. Fell to Oxford, and this, 
Mores states, was replaced in 1695 by a font of the more 
modern Russian character, purchased probably at Amster- 
dam. The Oratio Dominica of 1700 gives a imen of this 
font, but renders the Hieronymian version in copper-plate. 
Modern Slavonic, better known as Russian, is 


Coptic. 


Slavonic. 


said to have appeared first in portions of the Russian. 
Old Testament printed at Prague in 1517-19. 
Ten years later there was Russian in Venice. A Rus- 


sian press was established at Stockholm in 1625, and in 1696 
there were matrices in Amsterdam, from which came the 
types used in Ludolph’s Grammatica Russica, printed at Ox- 
ford in that year, and whence also, it is said, the types were 
procured which furnished the first St. Petersburg press, 
established in 1711 by Peter the Great. Mores notes that 
in 1778 there was no Russian type in England, but that Cot- 
trell was at that time engaged in preparing a font. It does 
not appear that this project was carried out, and the earliest 
Russian in England was cut by Dr. Fry from alphabets in 
the Vocabularia, collected and published for the empress of 
Russia in 1786-89. This font appeared in the Pantographia 
in 1799. 

A font of the Etruscan character cut by William Caslon 
about 1733 for Swinton of Oxford was appar- 
ently the first produced. Fournier in 1766 Etruscan. 
showed an alphabet engraved in metal or wood. 
In 1771 thé Propaganda published a specimen of their font, 
and Bodoni of Parma in 1806 exhibited a third in his Oratio 
Dominica, 

Runic types were first used at Stockholm in a Runic and 
Swedish Alphabetarium, printed in 1611. The 


font, which was cast at the expense of the Runie. 
king, was afterwards acquired by the univer- 
sity. About the same time Runic type was used at Upsala 


and at Copenhagen. Voskens of Amsterdam had matrices 
about the end of that century, and it was from Holland that 
Francis Junius is supposed to have procured the matrices 
which in 1677 he presented to Oxford. This font appears 
in the Oratio Dominica of 1700, and in Hickes’s Thesaurus, 
1703-5, and it remained the only one in England. 
Matrices of Gothic type were presented to Oxford by 
Francis Junius in 1677, and a font of them 
was used for the Oratio Dominica of 1700 and in Gothic. 
Hickes’s Thesaurus. A different font was used 
for Chamberlayne’s Oratio Dominica, printed at mo: ge 
in 1715. Caslon cut a.font which appeared in his first 
specimen in 1734. This and the Oxford font were the only 
two in England in 1820. og 
Fonts of Icelandic, Swedish, and Danish were included 
in Junius’s gift to Oxford in 1677,and were, =. naj 
perhaps, specially prepared in Holland. The — jayian. 
first-named is shown in the Oratio Dominica of 
1700 and in Hickes’s Thesaurus. Printing had been prac- — 
ticed in Iceland since 1531, when a Breviary was printed at 
Hoolum, in types rudely cut, it is alleged, in wood. In 1574, 
however, metal types were provided, and several works 
produced. After a period of decline, printing 
in 1773, and in 1810 Sir George M’Kenzie repo 
Hoolum press eight fonts of type, of » 
were Roman, and the remainder of the comm 
character, which, like the Danish and § 
close resemblance to the German. 
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For the Anglo-Saxon language the first type was cut by 
John Day in 1567, under the direction of Arch- 
bishop Parker, and appeared in Azlfric’s Paschal 
Homily in that year and in the Ailfredi Res Gestz 
of Asser Menevensis in 1574. Anglo-Saxon type was used 
by Browne in 1617, in Minsheu’s Ductor in Linguas; and 
Haviland, who printed the second edition of that work in 
1626, had in 1623 made use of the character in Lisle’s edi- 
tion of Ailfric’s Homily. 

The first font of Irish character was that presented by 
Queen Elizabeth to O’Kearney in 1571, and used 
to print the Catechism which appeared in that 
year in Dublin, from the press of Franckton. 
But the font is only partially Irish, many of the letters 
being ordinary Roman or Italic. It was used in several 
works during the early years of the 17th century, and as 
late as 1652 in Godfrey Daniel’s Christian Doctrine, printed 
in Dublin. The Irish seminaries abroad were better sup- 
plied with Irish type. A new type was cut by Moxon, and 


Anglo- 
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called Lombardic initials or capitals. The more elaborate 
initials, such as those used in the Mainz indulgences and 
psalter, by Aldus at Venice, by Johann Schoeffer at Mainz, 
in 1518, by Tory and the Estiennes at Paris, by Froben at 
Basel, and by the other great printers of their day, were 
known as lettres grises. Besides these, the ordinary “ two- 
line letters” or large plain capitals came into use; and 
these were generally cast, whilst the ornamental letters 
were for the most part engraved on wood or metal. 

Type ornaments and flowers began, like the initials, with 
the illuminators, and were afterwards cut on 
wood or metal, The first printed ornament or 
vignette is supposed to be the scutum or arms 
of Fust and Schoeffer in their edition of the Bible of 1462. 
There is no vignette in the Subiaco Lactantius of 1465 (as 
stated by Mr. Reed, Letter Foundries, p. 82). In Holtrop’s 
Monum. Typogr. des Pays-Bas may be seen borders used by 
some of the earliest printers of Holland (1475-1490) which 
would not look bad even inthe present time. Caxton in 


Ornaments 
and flowers. 


appeared in 1681 in Boyle’s New Testament, printed by 
Robert Everingham. 

The earliest specimen of music type occurs in Higden’s 
Polychronicon, printed by De Worde at Westmin- 
ster in 1495. The square notes appear to have 
been formed of ordinary quadrats, and the staff- 
lines of metal rules imperfectly joined. In Caxton’s edition 
of the same work in 1482 the space had been left to be filled 
up by hand. The plain chant in the Mainz psalter of 1490, 

rinted in two colors, was probably cut in wood, Hans 
hauer of Augsburg printed music from wooden blocks 
in 1473, and the notes in Burtius’s Opusculum Musices, printed 
at Bologna in 1487, appear to have been produced in the same 
manner; while at Lyons the missal printed by Matthias Hus 
in 1485 had the staff only printed, the notes being intended 
to be filled in by hand. About 1500 a musical press was 
established at Venice by Ottavio Petrucci, at which were 
produced a series of mass-books with lozenge-shaped notes, 
each being cast complete with a staff-line. In 1513 he re- 
moved to Fossombrone, and obtained a patent from Leo X. 
for his invention of types for the sole printing of figurative 
song (cantus figuratus). Before 1550 several European presses 
followed Petrucci’s example, and music type was used, 
among other places, at Augsburg in 1506 and 1511, Parma 
in 1526, Lyons in 1532, and Nuremberg in 1549. In 1525 
Pierre Hautin cut punches of lozenge-shaped music at Paris. 
Round notes were used at Avignon in 1532. In England, 
after its first use, music-printing did not become general till 
1550, when Grafton printed Marbecke’s Book of Common 
Prayer, “ noted” in movable type, the four staff-lines being 
rinted in red and the notes in black. There are only four 
ifferent sorts of notes used,—three square and one lozenge. 
About 1660 the detached notes hitherto employed began to 
give place to the “new tyed note,” by which the heads of 
sets of quayvers could be joined. But at the close of the 
17th century music-printing from type became less common, 
on account of the introduction of stamping and engraving 
plates for the purpose. 

Printing for the blind (compare vol. iii. p. 718) was first 
Printing for introduced in 1784 by Valentin Hatiy, the 
the blind. founder of the asylum for blind children in 

Paris. He made use of alarge script character, 
from which impressions were taken on a prepared paper, the 
impressions being so deeply sunk as to leave their marks in 
strong relief and legible to the touch. Hatiy’s pupils not 
only read in this way, but executed their own typography, 
and in 1786 printed an account of their institution and 
labors as a specimen of their press. The first school for the 


Music. 


1490 used ornamental pieces to form the border for his 
Fifteen O’s. At the same time the Paris printers engraved 
still more elaborate border pieces. At Venice entire frames 
were engraved in one piece, while Aldus as early as 1495 
used tasteful head-pieces cut in artistic harmony with his 
lettres grises. Early in the 16th century we observe de- 
tached ornaments and flourishes which have evidently been 
cast from a matrix. 


Literature.—Besides the works of Berjeau, Bernard, Blades, Haw- 
kins, Hessels, Holtrop, Noel Humphreys, Koehler, Jules Philippe, 
T. B. Reed, Sotheby, Wiegel, etc., already mentioned, consult also 
Bigmore and Wyman, A Bibliography of Printing, London, 1880; 
Geo. Wolfg. Panzer, Annales Typog., N peters: 1793, ete.; Lud. 
Hain, hig ch ta Bibliog., Stuttgart, 1826-38; Holtrop, Cat, Libro- 
rum Sec, XV° Impressorum in Bibl, Regia Hagana, The 
M.F. A.G. Campbell, Ann. dela Typog. Néerlandaise au XVe Siécle, 
The Hague, 1874; Rob. Sinker, A Cat. of the XV. Century Printed 
Books in the Library of Trinity College, Cambridge, Cambridge, 1876 ; 
W. Th, Lowndes, Bibliographer’s Manual, ed. by Henry G. Bohn, 
London, 1858, ete.; J. C. Brunet, Manuel du Libraire, Paris, 1860 

four earlier editions); Th. F. Dibdin, Bibliotheca Spencertana, Lon- 
on, 1814, ete., and his other works; Ennen, Katalog der Ineuna- 
beln in der Stadt-Bibliothek zu Kéln; Schoepflin, Vindicie Typog., 
1760; Meerman, Origines Typog., The Hague, 1765; Dupont, Hist. 
del’ Impr., Paris, 1869 ; Firmin-Didot, Hist. de la Typogq., Paris, 1882; 
E. Duverger, Hist. del Invention del Impr., Paris, 1840; P. Lambi- 
net, Origine de U Impr., Paris, 1810; Ch. Ruelens, La si Sag de St. 
Servais, Brussels, 1873, 8vo; J. P. A. Madden, Lettres d'un Biblio- 
graphe, Paris, 1868-78 ; Wetter, Krit. Gesch. der Evfindung der Buch- 
druckerkunst, Mainz, 1836; A, de Vries, Eclaircissemens sur U Histoire 
del’ Inv. de l Impr., The Hague, 1843; Jos. Ames, ogr. Antiqui- 
ties (augmented by W. Herbert), London, 1785-90; T. C. Hansard, 
Typographia, London, 1825; Thomas, Hist. of Printing in America, 
Albany, 1874; Th. L. Devinne, The Inv. of Print., London, 1877; W. 
Skeen, Early Typography, Colombo, 1872; Sam. Palmer, A General 
Hist. of Print., London, 1732; W. Young Ottley, Inquiry concerning 
the Inv. of Print., London, 1863; Henry Bradshaw, A Classified 
Index of the 15th Century Books in the Collection of the late M. J. de 
Meyer, London, 1870; Id., Hist. of the Fonts of and Woodcut 
Devices used by Printers in Holland in the Fifteenth Century, London, 
1871; Id., The Printer of the Historia S. Albani, Cambridge, 1868 ; 
A. Von der Linde, Haarlem Legend, London, 1870; Id., Gutenberg, 
Stuttgart, 1881 ; Id., Gesch. der Erfind. der Buchdruckerkwust, Berlin, 
1886 ; Schaab, Gesch. der Erfind. der Buchdruckerk., Mainz, 1830; K. 
Falkenstein, Gesch. der Buchdruckerk., Leipsic, 1856 ; Lorek, Handb. 
der Gesch. der Buchdruckerk., Leipsic, 1882; K. Faulmann, Iilustr. 
Gesch. der Buchdruckerk., Vienna, 1882; M. Denis, Wiens Buch- 
druckergesch. bis 1560, Vienna, 1782; C. R. Hildeburn, A Century of 
Printing—The Issues of the Press in Pennsylvania, 1684-1784, Phila- 
delphia, 1887; and J. Garcia Icazbalceta, Bibliog. Mexicana det 
Siglo XVI., Mexico, 1887. The titles of other works on the in- 
vention, progress, and process of printing, etc., may be learned 
from the lists of books on such subjects in the works already 
quoted. (J. H. H.) 
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blind in England was opened in Liverpool in 1791, but 
printing in raised characters was not successfully accom- 
plished till 1827, when Gall of the Edinburgh asylum 
printed the Gospel of St. John from angular types. Alston, 
the treasurer of the Glasgow Asylum, introduced the ordi- 
nary Roman capitals in relief, and this system was subse- 
; cae improved upon by the addition of the lower-case 
_ letters by Dr. Fry, the type-founder, whose specimen gained 
the prize of the Edinburgh Society of Arts in 1837. Sev- 
eral rival systems have competed in England for adoption, 
of which the most important are those of Lucas, Frere, 
- Moon, Braille, Carton, and Alston; the last-named, as per- 
fected by Dr. Fry, seems likely to become the recognized 
method of ting for the blind in all European countries. 
initials in the earliest printed books, see above, 
_ p. 730. The trouble and cost involved in the 
use of the initial director early suggested the 
use of wood-cut initials, and Erhard Ratdolt of 
bout 1475, is generally supposed to have been the 
ter to introduce the liter florentes, called also lettres 
8, or typi tornatissimi, which eventually superseded 
painted initials. Caxton introduced one or two 
Among the earliest to be used are the so- 


Printing has been defined to be the act, art, or practice 
of impressing letters, characters, or figures on Definition 
paper, cloth, or other material, the definition 
being based on the etymology (Old Fr. empreindre, from Lat. 
imprimere). Technically the same definition might _be 
applied to such arts as those of calico and oilcloth printing 
and even of moulding, embossing, coining, and stamping; 
but in point of fact these are never understood when the 
word “printing ” is employed. There is also printing with- 
out pressure, such as photographie printing. — The use of a 
pigment or ink must be regarded as an indispensable ele- 
ment. The application of the term is therefore confined to 
the use of pressure, and a pigment for literary and pictorial 
purposes. As thus defined, printing includes three entirely 
| different processes—not inaptly called the poly- 


graphic arts—viz., chaleography or copperplate *YP% be 3 
printing (compare ENGRAVING, vol. viii. p. 391 paphy, and 


sq.), LITHOGRAPHY (q.v.) or chemical stone- lithography. 

printing, and typography or letterpress rint- 

ing. The last-named is that to which the present article 

is confined. : , 
The difference between the three methods lies essentially 


. 
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in the nature or conformation of the surface that is inked, 

and which afterwards gives a reproduction or image in re- 

verse on the material to be impressed. In copperplate 

printing the whole of a flat surface is inked, and a portion 

of the ink sinks into an incision or trench, in which it still 

remains after the surface is cleansed. When pressure is 

brought to bear, this ink is transferred to the paper, giving | 
an impression of a line. In lithographic printing the flat 

surface is protected except at certain places, where it is 

slightly coated with the ink, which practically leaves the | 
stone quite level, but also marks a line when pressure is 

brought to bear. In typography the printing surface is in 

relief. It alone receives ink, the remainder being protected 

by its lower level. Any kind of printing done from a relief 

surface belongs to letterpress printing, such as a woodcut, a 

casting in metal, india-rubber, celluloid, xylonite, ete. (or 

“ stereotype ”), or adeposition by electricity (or ‘ electro- 

type”). The typographic method requiresa surface that | 
is more difficult to form than either of the other two. In 

lithography the surface may be obtained by merely writing 

or drawing on the stone ; in copperplate printing the line 

may be immediately incised into or scratched on the plate ; 

but for letterpress printing the surface between the lines in 

relief has to be cut away. Hence the tediousness of wood- 

engraving, in which all the surface of the block has to be 

removed except those parts that are to be printed from and 

which form the black lines in the impression ; and the con- 

formation of a type surface is similar. 

Typography, however, has many compensating advan- 
tages. Impressions are taken with much greater facility. 
The inking appliance glides over the relief lines to be printed 
from, whereas it would cling to the entire surface of the 
stone or the metal; hence much greater pressure would 
be required in these cases. The unprintable part of the 
stone in lithography has to be damped, so as to repel the 
ink ; the same portion has to be inked and then cleaned off 
in copperplate printing; but in letterpress printing the ink 
only that has to be transferred to the paper needs to be 
applied to the type. When the design has been drawn on 
the stone or scratched into the copper, the result does not 
admit of any further application beyond that at first con- 
templated, But in letterpress printing the surface may 
be of a composite character. It may be formed of single 
pieces representing the several letters, and these, when 
once formed, may be employed in endless combinations. 
Only by such means are cheap newspapers and books possi- 
ble. Before the invention of typography (as in the East to 
the present day), the different pages of a book were printed 
from wooden blocks, cut after the manner of a wood-engray- 
ing. Blocks of this kind are of no use for printing after 
their first purpose has been fulfilled. They must necessarily 
be made very slowly and with much labor, In forming a 
page of a book, on the other hand, by the typographic 
method there need (excluding necessary wear and tear) 
only be the cost of “composing”’ the types and of “ dis- 
tributing ” them into their proper receptacles, from which 


they may be retaken many times to form other composi- 
tions. 


Types: their Material Characteristics. 


Exclusive of such printing surfaces as wood-blocks and 
casts, the letters, marks, and signs with which 
letterpress printing is executed are called types, 
a proportioned quantity of each of the letters 
of the alphabet in any one body or face forming a font. | 
book-work font contains single letters, diphthongs, ligatures 
(such as ff, fl), accented letters, figures, fractions, points, 
reference marks, dashes or metal rules (as ), leaders, | 
(AS «+++. ++), braces (—*~—), and signs (as & £). It also 
includes quadrats,—pieces of metal of various widths, which 
do not print, but are used to compensate for the shortness | 
of occasional lines, as at the close of a paragraph—and 
spaces which separate words and letters. There are thus | 
about 226 separate characters in every ordinary English 


Book-work 
font. 
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book-work font. The table used by type-founders to | 
Bill of type. regulate the number of each of the several | 

sortsina font is called a bill of type. The. 
sorts are supplied by English type-founders in certain 
definite proportions, depending upon the number of lower- 
case m’s. A bill of 3000 m’s usually contains the sorts 
given in Table I, 

Such a font would weigh 750th if of pica size, 480 th if 
long primer, 400 th if bourgeois, 330 tb brevier, 280 tb minion, 
220 th nonpareil. The numbers of the respective letters are 
based on the requirements of the English language :! other 


1 There is a tradition in one of the oldest English foundries 
that this scale originated in a laborious calculation of the com- 


arative number of different letters used in setting up a length 
Rebate in the House of Commons, it being sup on thes thatthe 


purest English was spoken there. The seale is, however, fre- 


Fic. 1—Finished 
type. 


and h are the counters, which regulate the distances BEaTp 


quently found defective in LP 
instance, that the matter of 
the vowel boxes 
Lord Macaulay's 
consonants. 
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languages of course require different proportions. In Latin 


| and French, for instance, q and u would be deficient, h in 


excess, and w needless. The number of the respective let- 


TABLE I. 
r a = zs | 
Lower-case. Figures, ete. Capitals. | Small Caps. | 
jm 3,000), 4,500, A 700| A 450) 
a 9,000 |; 800 B 450 B 270 
\b 2,000): 600 C 500 c 350) 
ro 4,000}. 3,000) D 550, D 350) 
d 5,000 |- 1,000 E 750/B «+ 450) 
e 14,000 |? 300)/F 450)F .. 300 
lf 3,000!! 200/G 450|@ 270) 
lg 2,000)? 800)/H 450} .. 300] 
ih 6,000 | ( 400 I 900 , 450 
i 9,000 | [ 200) J 300) J 200 
j 500 | 250|K 300) K 200 
k 800 |+ 100)L 550 L 300 
1 5,000 |t 100|M 650) M 300) 
n 8,000 |Z 100|N S60iN is  ~850 
‘0 8,000 | | 100/0 550/0 «w= 850) 
ip 2,400 |¢ 70\P 500jPp ss 270 
q 600) - iQ 200Q +. 120 
ir 7,000 |1 700 R 500 R “°° 880 
's 8,000 |2 600.8 » 600s ee viSb0 
it 10,000 |3 600 'T «BOO De oexk. 4+ 420 
ju 4,500 |4 500 U oe +i BOLE, alsa 240 
v 1,500|5 500, V oo » :SBOLTE + ixesy,) 200 
Ww 2,500|6 500 W..c. SEDIWE ive | 270 
\x 500 |7 500, X . jce § SOO ee Le0) 
ly 2,500|8 500 Y ‘7 350/¥ ...s | 200 
Z 300 |9 500 Z ws 150)Z ee, 4 420) 
\& . 3000 700) 2B 100,\% ... 60 
ts 400|£ 200 Gs «> O0}Gn) ie 60 
a he 500 
aes 300 |é 200 4 uncnoe SPACES. 
cc ae 200 |a 200)4 «+ 150/Thick 20,000 
it 300/4 100 ? a 150) Middle 8,000 
me . 200 \é 100, Thin 8,000: 
Ls 100 \> a 50 Hair 3,000: 
—. 500) All other 3 oe 50| Em qds, 3,000 
—. 150 accents \s = 50| En qds. 6,000 
_—_ 100 |each 100 # o 50; —~—. ea. 20 
| 80|&, @,B, tb, (8 “a 50) —— 25 
100} each 50% ath 50} —~~ 25 
lixseue 100| 2 304 naa 50| —--——_ 25 
Large quads, one-tenth of font. Italic, one-tenth of Roman. 


ters may be, and sometimes is, apportioned by weight ; for 
example, in one of the “schemes” of fonts used by 
type-founders a font of 125! Roman with, as its comple- 
ment, 10 tbh Italic, includes 8 oz. of E, M, C; 9 oz. of T; 8 tb 
of e; 5 tb each of a, h, n, 0, t; and so on down to 8 oz. of z. 
To estimate the quantity of type required for a page, the 
number of square inches it contains is measured and 
divided by 4, the quotient being the approximate weight 
of the matter in pounds. In small fonts, however, 50 per 
cent. is added, and in large ones 30 to 40 per cent., to allow 
for the letters generally left in the cases, not being required 
in the job, and for sorts, etc. These figures, although use- 
ful, are only approximative, the proportion of the several 
ingredients of type-metal used by differ- 
ent founders for the various sizes of type 
greatly varying the calculation. 

Each of the parts of a type has a tech- 
nical name. In the annexed f 
diagram (Fig. 1) of the capi- hege 4 
tal letter M the darkest space 
a, a, a, 4, is called the face; and only that 
part of the type touches the paper in 
printing. The face is divided into the 
stem, marked 1, which comprises the whole 
outline of the type M; the serifs, or the 
horizontal lines marked 2, which ete 
the outline of the letter; the con- 
sisting of the bevel a part marked 
b, b, and the shoulder or portion below 
b, The shank is the entire body of the let- 
ter, d, the front part (that shown) being | 
known as the belly and the 
part behind as the back. The spaces at h 
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of the stems in a line of type. The hollow groove extend- | Printing has been defined to be the act, art, or practice of im 


ing across the shank at e,e is the nick, which enables the 
workman to recognize the direction of the type and to dis- 
tinguish different fonts of the same body. The absence of 


this simple expedient would retard the operation of com- | 


posing types by fully one-half. The earliest type-founders 
did not know the use of the nick. In some letters, such 


as j and f,a part of the face overhangs the shank; this is | 


called the kern. The groove g divides the bottom of the type 
into two parts called the feet. 
of a type on which it stands would be as SS. Types must be 
perfectly rectangular, the minutest deviation rendering 
them useless. Any roughness at the sides is called burr, 
and any injury to their faces a batter. Smoothness, sharp- 
ness of angle, and perfection of finish are also prime 
requirements. A line of types, when viewed along the 
back, presents the appearance of a solid bar of metal. 
Types which have the face cast in the middle of the 
shank, as a, ¢, e, m, etc., and thus leave an open 
space above them corresponding to that below, 
caused by the beard, are known as short letters. 
Those whose stem extends to the top of the shank, as b, d, 
f, ete., are called ascending letters. Those that have a stem 
extending over the shoulder, as g, p, etc., are called descend- 
ing letters. Those that are both ascending and descending, 
and extend over the whole of the shank, as Q and j, are 
long letters. Small letters and figures cast upon the upper part 
of the shank, as 14, are called superiors; those very low 
down on the shank are inferiors, as Hs. Types that are 
very heavy and massive in appearance are called fat-faced ; 
those that are fine and delicate, lean-faced. A type whose 
face is not in proportion to the depth of the shank (e.g., a 
small pica cast on a pica body) is a bastard type. 
Types are of various sizes, ranging from those used in 
printing pocket Bibles to those for large pla- 
seat eards. The variation is confined to the super- 
ol stooag pal ficial dimensions of their ends, or bodies, as they 
; are called. Each body has a distinctive name. 
The following are specimens of the principal bodies of ordi- 
nary types, and show the relation of the various bodies one 
to another: 


Printing 
Printing has 


Printing has bee 


Double English—82 lines to the foot. 


Printing has been defi 


Double Pica—41% lines to the foot. 


Species of 
letter. 


Printing has been defined to 


Great Primer—51}4 lines to the foot. 


Printing has been defined to be the 


English—64 lines to the foot. 


Printing has been defined to be the act, a 
Pica—71% lines to the foot. 


Printing has been defined to be the act, art, or 
Small Pica—83 lines to the foot. 


Printing has been defined to be the act, art, or pr 
Long Primer—89 lines to the foot. 


been defined to be the act, art, or practi 
Bourgeois—102¥4 lines to the foot. 


Printing has been defined to be the act, art, or practice of 
Brevier—111 lines to the foot. 


Printing has 


An impression from that part | 


| one 4 inches wide. 


'are divided into two classes—bock type, in- 
cluding Roman and Italic, and job type, includ- 


Minion—122 lines to the foot. 


Printing has been defined to be the act, art, or practice of imp 
Emerald—138 lines to the foot. 


| Printing has been defined to be the act, art, or practice of impress 


Nonpareil—148 lines to the foot. 


Printing has been defined to be the act, art, or practice of impressing le 
Ruby—166 lines to the foot. 


Printing has been defined to be the act, art, or practice of impressing letters, charact 
Pearl—178 lines to the foot. 


Printing has been defined to be the act, art, or practice of impressing letters, characters, or figures on p 


Diamond—207 lines to the foot. 


Printing has been defined to be the act, art, or practice of improssing letters, charactors or Agured on paper, clo 


Gem—222 lines to the foot. 


Printing has boon defined to be the act, art, or practice of impressing lottors, characters or flgures on paper, cloth 


Brilliant—239 lines to the foot. 


It isa confusing and inconvenient anomaly that the types 
made by different English founders vary in 
size, although they bear the same name. The 
above figures refer to the types of Messrs. Miller & Richard, 
the royal type-founders for Scotland; but other eminent 
makers supply, for instance, long primer which is 894, 90, or 
92 lines to the foot. This has been remedied in America 
by an agreement on the part of the founders to adopt one 
standard pica, to divide that pica into a certain number of 
equal parts, and to cast all their types as multiples of one of 
these parts. They divide the pica into twelve points, and the 
point is the unit upon which the system is based. There is 
also another practical advantage in this multiple system: 
each type bears a simple proportion to the others, and there- 
fore can be used in exact combination. Thus pearl is 5, 
nonpareil 6, minion 7, brevier 8, bourgeois 9, long primer 
10, small pica 11, and pica 12 points. In Germany, France, 
and other countries of the Continent a uniform system of 
points has been adopted, based on a scale of 133 “Ciceros ” 
(corpus 12) to60 centimetres. ‘The types which most nearly 
correspond to those already mentioned are: 

Point Size in 
Ems to Centi- 


Size of types. 


Point Size in 
Ems to Centi- 


Foot. metre Foot. metre. 
Perl By ccesaiceess 16215 1879 Borgis 9..... 90.08 3383 
Nonpareille 6, 135.12 2256 Garmond 1 81.07 8759 
Colonel 7 115.83 2632 Cicero 12......... 67.56 4511 
Retit 8..... «» 101.34 3008 


The number of lines given to the foot in the above speci- 
mens of bodies is the theoretic and practically the only ap- 
proximative standard. The height of types varies slightly 
with different founders, the mean being 33 in. The old 
Scotch height is about 735 in. higher. Types lower than 
the ordinary dimension are said to be low to paper, and if 
surrounded by higher types will not give a perfect impres- 
sion. Spaces and quadrats were formerly only three-fourths 
of an inch in height; but, since electrotyping has become 
so common they are almost invariably cut high, i.e., up to 
the shoulder of the type. Six lines of pica and twelve 
lines of nonpareil each cover an inch in depth. It is, how- 
ever, not possible to know the size of a type in a printed page 
by placing a rule measure upon it, as many books are not set 
solid: the lines are not close together, but leaded out with 
pieces of lead, to make them cover a larger space. A com- 
munication of great importance contributed to a news- 
paper may be set up in the same type as the leading article; 
but if not leaded it will appear to the non-technical reader 
to be in a smaller character. 

The width of pages or columns, in the technical language 
of the printing office, is expressed according to the number 
of “ems,”—that is of a pica m,—the square of the depth of 
pica. As the latter is one-sixth of an inch, the em is the 
same width, and a page of twenty-four ems wide is equal to 
The columns of this ENcYCLOPaDIA 
are 17 ems wide. 

According to the purpose for which they are used, types 


eee 
of face. 
ing a multitude of fanciful forms of letters, 


chiefly founded on the shape of the Roman and Italie let- 
ters, and intended to be more prominent, delicate, elegant, 
ete. It is impossible to enumerate all the varieties of the 
latter class, as additions are being constantly made and 
once popular styles always going outof fashion. ‘The lead- 
ing varieties are the antiques, which are Roman letters with 
strokes of nearly uniform thickness, as M: sanserifs or gro- 


| tesques, which have no serifs, as M; blacks, as Mt; and 


scripts which represent the modern cursive or Italian hand- 
writing, as J. Black letter is now only a jobbing type in 
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English-speaking countries, although, as stated in the his- 
torical section of this article, it was the first character used 
in printing. Itisstill used in Germany, with certain modi- 
fications, as the principal text-letter for books and news- 
papers. A comparison of the numerous reproductions that 
have been issued of Caxton’s works with any modern line 
of black letter will show how greatly the form and style 
have been altered within a period of four centuries. 
present style of Roman type dates only from about the first 
quarter of the 18th century. Previously the approved shape 
was as follows: 


Printing has been defined to be the act, 


The use of this type was revived by Whittingham of the 
Chiswick Press about 1843, and it has since become a favor- 
ite form, under the name of old style. Some of the punches 
cut by the first notable English type-founder, William Cas- 
lon (1692-1766), have been preserved and types are being 
constantly cast from them. Nearly all founders now pro- 
duce modernized old style. For the recent revival of old 
style printing, see p. 756 below. 

Large letters, such as are employed for large bills and 
posters, are made of wood, chiefly rock maple, sycamore, 
pine, and lime. These are cut up, planed to the required 
size, and then engraved, generally by special machinery, 
this being a business quite distinct from that of letter- 
founding. The larger letters are designated as two line, 
three line, four line, ete., —meaning twice, thrice, or four 
times the depth of face of pica or great primer, etc. 

Type metal is an alloy, of which lead is the principal in- 
Type metal. gredient; but, owing to its softness, antimony 

and tin are added (see vol. ii. p. 114 and vol. 
xiv. p. 378). A patent type metal (Besley’s) was invented 
in 1855 in which the mixture consisted of lead, regulus of 
antimony, tin, nickel, copper, and bismuth. Nearly all 
type is now made with some of these metals superadded. 
‘Ductility, hardness, and toughness are the prime requisites 
of a type metal. 

The earliest printers made their own types, and the 
Maki books printed from them can now be distin- 
of types guished with almost as much certainty as hand- 

‘ writing can be identified. The modern printer 
has recourse to the type-founder. The first step in the 
making of type is cutting the letter on the end of a piece 
of fine steel, forming the punch (see Fig. 2), which is after- 


ERNE. 


Iwi 


Fie. 2—Punch. Fie. 3.—Drive, Fie. 4—Matrix. 


wards hardened. This is an operation requiring great care 
and nicety (theré being comparatively few adepts at it), in 
order that the various sorts in a font may be exactly uni- 
form in width, height, and general proportions to each other. 
A separate punch is required for each character in every 
font of type, and the making of them is the most expen- 
sive branch of type-founding. During the process of its 
manufacture the punch is frequently tested or measured by 
delicate gauges to insure its accuracy. When finished it is 
held over a light, the flame of which blackens the letter, 
and thus enables an impression, called a smoke proof, to be 
stamped on paper. When the letter is perfect, it is driven 
into a piece of polished copper, called the drive or strike 
(Fig. 3). This passes to the justifier, who makes the width 
and depth of the faces uniform throughout the font. They 
must then be made to line exactly with each other. When 
completed, the strike becomes the matrix (Fig. 4), wherein 
the face of the type is made. This method of making a 
matrix has until now been in almost universal use in Great 
Britain, It is, however, avery slow and costly process. In 
America the great majority of matrices are made otherwise. 
Ifthe design of the font to be produced is original, it is 
often cut by hand or by an engraving-machine on the piece 
of metal which is to form the matrix. If, on the other hand, 
an existing font has to be copied, the matrix is made by 
electro-deposition. A perfectly good type is selected, and 
inserted in a mould specially made, called a i 
(Fig. 5). Sufficient metal of amore fusible nature than the 
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type is cast round it, and forms ashape similar to that of 
the ordinary matrix. This fusible cast is then placed in a 
| box protected by glass and gutta-percha, in order that the 
| Copper deposit may be kept square and to the proper di- 


Fie. 5.—Mould. 


mensions. This arrangement also limits the deposition to 
the face. The box is immersed in the cepper electrotyping 
solution, in which it may be left until the deposit of metal 


| has increased to a thickness at which it may be backed up 


with copper, or it is left until it reaches the full thickness, 
which is about of an inch. It is then fitted in line, set, 
position, and height. The minutest imperfection or blem- 
ish is reproduced by the deposition, and the type east from 
such a matrix is a perfect counterpart of the original. A 
school of type-engravers has recently sprung up in the 
United States, cutting exclusively on metal and producing 
ornamentation and finish which the punch-cutters cannot 
rival. It is expected that in the course of time the electro- 
type matrix will nearly supersede that made in the old- 
fashioned way with the punch. In the ordi method 
the mould in which the body of the type is formed is made 
of hardened steel in two parts; one part is fastened to the 
machine and is stationary, while the other is movable so 
that it may be adjusted for the proper width of the letters, 
as one is wider than another. The combined matrix and 
mould are then adjusted to the type-casting machine, which 
manufactures types at the rate of from 25 to about 120 per 
minute according to the body. The metal is kept fluid by 
a little furnace underneath and is injected into the mould 
by a pump, the spout of which is in front of the metal pot. 
The mould is movable, and at every revolution of the wheel 
it comes up to the spout, receives a charge of metal, and 


mould | turned out, rubbed or planed, first on on 


flies back with a fully formed type in its bosom; when the - 
upper half of the mould is lifted, a typeis ejected. The 
spring in front holds the copper matrix in close proximity 
to the mould. The letter a, for instance, stamped in the 
matrix is directly opposite the aperturein the mould which 
meets the spout of the pump. When a due proportion of 
a’s are cast, another matrix with b stamped on it takes its 
place, and so on throughout the whole font. The types, 
however, are not finished when they leave the machine. 
There will be found attached to each a wedge-shaped jet 
(Fig. 6), somewhat similar to that on a bullet cast in a hand- 
mould. These are picked off by boys at the rate 
of from 2000 to 6000 per hour. A burr which 
still adheres to theshoulder of the type is taken 
off by the rubbers, who rub the sides on circular 
stonesor on files. The typesafterwards go to the 
setters, who arrange them in long lines ready 
for the dresser, and he slips them into a long 
stick, turns them on their face, and, after duly 
fastening them, cuts with a Cs a ve in 
the bottom, which forms the feet. (These pro- 
cesses are now frequently performed by a ma- 


chine, which produces types that donotrequire 


rubbing or dressing.) The types are then 
dressed and the picker takes them in hand, in 
Fic. 6.—Type 0 aut 
with jet. aid of a magnifying glass. They 
made up into parcels of a convenient 
type founders’ pages, weighing about 8 tb each. 
Subjoined is a description of a machine for performing 
automatically the various operations of casting = = 
and finishing type which was invented 
twenty years ago by Messrs. J. R. Johnson an 
J.S. Atkinson. In this apparatus the metal is 
fused, injected into the mould, the cast letter 


and then on the other, the feet cut out 


order to pick out each defective letter with the — 
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dressed sides planed alternately, and the finished letter set 
up on astick ready for use by the printer. The casting | 
machine and the dressing machine are in reality distinct, 
though mounted ona common frame. The whole is driven 
by a steam-engine or other prime mover. The casting 
machine consists of a furnace covered by a shallow pot | 
holding the fused metal. In this is a pump, and the mould 
is placed opposite its nozzle. The mould being adjusted 
and the matrix in its place, the molten metal is injected 
and then solidifies, forming a perfect type, but with jet at- 
tached. This letter is then thrust out, and the mould closes 
again for another jet of molten metal. All this is effected 
by one revolution of the axle of the machine. The letters 
pass through a channel one by one into the dressing ma- | 
chine. On arriving there they have each of their sides | 
planed in succession by being held against cutters. When 
one side is made true with respect to the set of the letter on | 
its face, it is passed over a second cutter, which planes the 
second side absolutely parallel to the first. After this the 
type is carried in a line at right angles to its former course 
past a series of similar cutters, which plane out the foot, 
further smooth its surface, and plane each of the two dressed 
sides in succession ; this completes the dressing or finishing 
of the types, which, continuing on their course, pass upon 
a composing stick and are ready for the printer. The line 
of types presents the appearance of a solid bar of metal, so 
true, flat, and square are the surfaces of the several separate 
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letters. This machine has been considerably improved by 
Mr, P. M. Shanks. The new machine is of simpler construc- 
tion and its parts are more compact. It does not produce 
better type, nor work quicker,—the speed in all type ma- 
chines being regulated by the time required to cool the vol- 
ume of metal, which, when on the machine, is assisted by 
having water percolating through the heated parts of the 
mould. The working of the new machine is more readily 
gras) by the manipulator, and there is considerable re- 
duction in its cost. 


Type-Setting or Composing. 


We may now describe the manipulation of the types in 
the printing office, and for the sake of conciseness reference 
must be made only to the operations connected with ordi- 
nary book-work. These differ in details from the methods 
in use in the other two departments of the printing busi- 
ness,—news-work and job-work. 

The types, received from the foundry in the packages 
: called pages, are placed in shallow trays called 
Type-case. cases. These contain compartments or boxes, 

each of which is appropriated to some particu- 
lar sort or character. The cases when in use stand on 
frames or sloping desks. The case at the top is the upper 
case, and that below the lower case. The former contains 


ninety-eight equal-sized boxes, appropriated principally | 


boxes of various sizes, appropriated to the lower-case 
_ The difference in the size of the boxes corresponds 
» difference of quantity of letters in a font, as already 
d,—the lower-case e for instance, having the largest 
ealization of the letters, etc., is a subject on 
differ, the object being to bring the letters 
required nearest to the hand of the composi- 


La 
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tor as he stands at work. As a man picks out from the boxes 
seldom less than 1500 letters per hour and distributes or 
replaces on the average about 5000 per hour, it is necessary 
that the most economical allocation of the boxes should be 
adopted. The system of allocating the various types is 
called the lay of the case: Fig, 7 illustrates the plan used 
in the principal English book offices; but there are many 
deviations. 

The types when taken from the cases are arranged in 
lines or “composed ” in an instrument called a 
composing stick, made of iron, brass, or gun- Composing. 
metal. The slide in the middle is movable so 
as to accomodate varying lengths of lines. In the com- 
posing room the frames are arranged in rows, supporting 
the cases. The compositor fixes the “copy,” or document 


| which he is to repeat in type, in a convenient place before 


his eye, and on some part of the case that is seldom used. 


| In his left hand he holds the composing stick, and with the 


thumb and first finger of the right hand lifts the letters 
from the boxes, and arranges them in the composing stick, 
every letter, point, or sign being picked out separately. In 
this operation he ismuch assisted by the use of a setting- 
rule, a thin brass or steel plate which, being removed as 
successive lines are completed, keeps the type in place. 
When so many words and parts of words as will nearly fill 
the line have been composed, it is made the exact length 
required by inserting or diminishing the space between 
the several words. This is called justifying the line and is 
effected by means of the spaces already mentioned. If the 
work is not “solid ”’—that is, if the lines are not close 
together—the strips of metal called leads are used. They 
vary in thickness, but always form aliquot parts of pica body. 
A good compositor must possess intelligence and a reason- 
able amount of general knowledge: he must be able to read 
his copy with readiness, and to understand its meaning, in 
order to punctuate it properly. He should be able to spell 
correctly, as some copy is almost undecipherable in regard 
to separate letters, while other copy is incorrectly spelt. 
When the composing stick is filled, the type is lifted on 
to a galley, a shallow tray of wood or metal, two or three 
sides of which are flanged, for the purpose of supporting 
the type, when the galley is slightly inclined. Stickful 
after stickful of type is placed on the galley until it is full. 
The matter is then fastened up, a proof taken at the proof 
press, and the work of the reader or corrector of the press 
—described below—begins. The proof, marked with the 
necessary corrections, is given back to the compositor, in 
order that he may make the required alterations in the 
type. 

The type, being duly corrected, is made up into pages of 
the required length (unless the author has de- 
sired to see proof in slip). It is then imposed, 
that is, the pages are arranged in such a 
manner that, when printed and the sheet folded, they will 


Imposing. 


DILL: 
“ed 


. Fic. 7.—Type-case. 


to the capital and small capital letters ; the latter has fifty- 


fallin due numerical sequence. The impression from any 
arrangement of pages will be the reverse of that in which 
they are laid down. If’an ordinary four-page newspaper 
supplement be opened and spread out with the first page 
uppermost, it will be found that on this side the order of 
pages is 4,1; when turned the pages are 2, 3. The type 
pages must be ranged in the reverse way, as 1, 4; 3, 2. 
Thus the fourth page is placed alongside the first, use 
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both must be printed together on the outside; the third 
page is to the left, and the second to the right, because in 
books the odd page—the verso—is always to the right. For 
a quarto a sheet of paper is folded twice, that is once across 
its breadth and then once in a perpendicular direction down 
the middle. It contains four leaves, and if these are 
printed on both sides eight pages. The two sides of a 
sheet are called the outer and inner forms respectively. A 
sheet of octavo is folded three times, making 8 leaves or 16 
pages. The size of a book depends, not only upon the num- 
ber of times the sheet has been folded, and described accord- 
ingly as 4to, 8vo, 12mo, ete., but upon the size of the sheets. 
The dimensions of the papers commonly used in book- 
printing are: imperial, 22 30 inches; super royal, 20) 
274; royal, 20 X 25; medium, 19 x 24; demy, 174 X 224; 
double crown, 20 30; double foolscap, 17 X 27; post, 15} 
19}. Hence to say that a book isa quarto merely gives no 
precise indication of its dimensions, as a quarto of one size 
of paper may be smaller than an octavo of another; it is 
also necessary to know the size of the sheets of which it is 
composed, 

When a printed book is opened, it will be found that at 
the foot of certain pages there is usually a letter 
and at the foot of another a letter and a figure, 
as B, B 2; further on another letter and 
another letter and figure. On going through the book it 
will be seen that the letters are in regular alphabetical 
order, and occur at regular intervals of eight, twelve, six- 
teen, etc., pages. These designate the several sheets of 
which the book is composed and are called signatures, so 
that a sheet may be designated B, and the pages of which 
it consists are thereby sufficiently indicated, (Ocasionally, 
as in the present work, numbers are used instead of 
letters.) These signatures assist the binder in folding, as 
they occupy a certain specified place in each sheet; hence 
to ascertain if the sheet has been folded properly it is only 
necessary to examine the position of the signature. The 
binder also is thus assisted in gathering or collating together 
the sheets of a volume in proper order. Signature A is 
omitted, because it would be on the title or first page, and 
would be both unnecessary and unsightly. By old custom 
J, V, and W are discarded, I and J, U and V being origin- 
ally used indiscriminately by printers, while W was written 
UU or VV. When the alphabet is exhausted, a new one is 
commenced, distinguished by a figure precedent, as 2B, 2 
C, ete. 

The pages of types are arranged in proper order on a flat 
table, covered with stone or metal, called the 
imposing-stone, and are then ready to be made 
into a form, that is, in such a state that they 

can be securely fastened up and moved about. The form 
is enclosed in an iron frame or chase, subdivided by a cross 
bar. The portions of the type are separated by furniture, 
which may be of metal or wood or both. It is of the same 
height as the chase, but lower than the type, and therefore 
does not print, but forms the margin of the printed pages. 
At the sides of the two sections of the forms are pieces of 
furniture of a tapering shape, called side-sticks, and at the 
top and bottom corresponding pieces, called foot-sticks. 
Small wedges, called quoins, are inserted and driven for- 
ward by a mallet and a shooting-stick, so that they gradu- 
ally exert increasing pressure upon the type. Other 
mechanical means for locking up are also occasionally 
adopted. When’'sufficiently locked up, the whole is quite 
as firm and portable, however many thousands of pieces of 
metal it may consist of, as if it were asingle plate. In this 
rapid sketch we purposely omit mention of several opera- 
tions which, though important and indispensable, are only 
of interest to the workman. ; 
For many years endeavors have been made to construct 
machines for type-setting which should obviate 
Type-setting hand labor. Picking out the types separately 
machines. from their boxes and arranging them singly in 
the composing stick is an irksome and mo- 
notonous operation, and one which it might be thought 
comparatively easy to perform by automatic machinery. 
But of the many different composing machines that have 
been invented less than half a dozen have stood the test of 
practical experience. These have been confined to special 
elasses of work, and it is open to doubt whether the nimble 
fingers of a good compositor, aided by the brains which 
no machinery can supply, do not favorably compare on the 
ground of economy with any possible mechanical arrange- 
ment. On the other hand, employers and makers of ma- 
chines allege that owing to the opposition of the men 
machine type-setting has not had fair play. However that 
may be, it is undeniable that a composing machine is still 
rare in printing offices, and where employed it is only as an 
auxiliary to the ordinary labor of the men. It deserves to 
be mentioned that nearly the whole of the Times, with the 
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Form. 
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single exception of the advertisements, has for years past 
been set up by machinery, and that more than 10,000 pages 
of the present edition of the ENCYCLOP#@DIA BRITANNICA 
have also been so set up [in Edinburgh]. We have not space 
to describe with any minuteness the construction of compos- 
ing machines, In the Fraser machine (Fig. 8), one of the 


Sar 
ig) 


ae 


Fic. 8.—Fraser composing machine. 


simplest of its class, which has been made use of to the ex- 
tent already mentioned in the present work, the types are 
contained in a series of grooved trays A, in the upper 7 
of the machine, the trays having previously been filled by 
complementary apparatus called the distributor. In these 
trays the types are kept in position, and pressed towards the 
front part of each tray, by slips of metal attached by cords 
to the box-wheels B; each of these contains a spring of 
sufficient strength to press the line of typessteadily forward 
against the separators C, which are formed with an inverted 
shoulder, under which the front type in each line passes. 
The keys are connected by levers to the separators,and the 
depression of any key causes the corresponding separator to 
descend, carrying with it the front type of the line into 
the grooved face-plate, down which it slides into the com- 
posing stick G. Immediately the finger is lifted from the 
key the spiral spring D raises the separator to its original 
position, and the next type in the line takes the place of 
the one just released, and so in succession as fast as the 
keys can be pressed. Under the keys runs a rod connected 
by a crank motion with the pusher G, which, with every 
depression of a key, pushes forward the line of type in the 
composing stick, thus making room for the next letter. The 
matter is thus set in one continuous line, ready to be divided 
into lines of the required length either by the operator at 
the machine or by another hand working in conjunction. 
The speed of the machine varies from 6,000 to 12,000 

per hour, but is regulated solely by the skill of the opera- 
tor, as the machine will work as fast as the keys can be 
pressed. The composing machines now employed at the 
Times office are an improved form of an apparatus invented 
by Charles Kastenbein, and introduced there in 1872. The 
operator sits in front of four rows of keys one above the 
other, something like the manuals of an organ, but only 
about three feet wide. Each of the keys corresponds to a 
type or character. The types are kept in tin tubes placed 
vertically at the top of the machine. The depression of a 
key works a series of levers, and an iron finger pushes the 
undermost type from its tube, when it falls into a ve 
formed in a conducting plate, narrowing at the bottom to 
its apex. Immediately below is a receptacle, and by the © 
action of a treadle the type is pushed along a channel. 
Other letters follow, the matter being thus set up in a long 
line, on a groove of the width of an em quad., and r i 
from left to right. The type when it first comes it 
groove is in an upright position, but in passing a 
comes twisted, so that the letters stand at an angle of about 
45° when they reach the point at which they are justified. — 
This groove communicates at its dexter extre the | 
justifying galley,—a simple apparatus, something of the — 
nature of a composing stick and galley comb 5 en 
the type is divided into portions or lines of the requir 
length and justified in the galley, which is vb] 
width of the required length. As the long linea 
him, the justifier with a small bodkin p 
large enough in his judgment to fill the wic¢ 
umn. When this is done he presses his foot 
under him, and thereby causes the line 
the galley. The line is justified by spac 
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enough type is then taken for another line. The speed de- 
pends on the operator, and varies from 6,000 to 13,000 types 
per hour, the average being about 8000, with two operators, 
—a justifier and a compositor being also necessary. These 


machines are worked in the Times office at the rate of a/| 


column of solid minion an hour. The machine occupies a 
floor space of only about 4 feet wide by 2 deep. 


Another machine at present in use is that of Mr. Robert | 
It probably furnished the gen- | 


Hattersley of Manchester. 
eral scheme of others in use. One of the most ingenious 
machines of the kind is that of Mr. Alexander Mackie of 
Warrington, its general principle being the adoption to set- 
ting up types of the Jacquard card of the power loom, 
which weaves automatically the most intricate patterns of 
cloth, The apparatus consists of three parts,—two used for 
preparing the “card” or ribbon, which directs the third in 
the operation of type composing. The perforator is like a 
small cottage pianoforte. When the keys are struck they 
produce a perforation, and the ribbon is made to move aside 
a little, so that a new surface may be presented for punctur- 
ing. The composer is a circular iron table, 4 feet in diameter, 
having round its periphery a numberof boxes divided into 
sections, each of which holds one kind of type. Ona 
slightly lower plane is a wheel carrying little. brass tables, 
hinged at one end. When the machine is in motion, the 
types are pushed out on to the table, which passes with its 
freight round its course until it comes to the point of 
delivery, when the types are swept off. The rising of the 
table, and the drawing out of the types, are guided by the 
perforated paper. Hence the machine sets types without a 

juman compositor. When once the ribbon is perforated, 
it may be used over again for subsequent editions of the 
same work, which may be in a different size of type. 
These machines are only in use in the office of the 
inventor. 

As has been already described under REPORTING (vol. 
‘xx. p. 418), the parliamentary reports of some newspapers 
are set up entirely without copy,—by the ear, not by the 
eye. Ithas been found that by the aid of the machine the 
matter can be set up half as fast again as it could be written 
out: the average speed of the composing machine is 230 
lines per hour when the copy is dictated to the operator, 
whereas the most skilful workman setting at ease in the 
usual way can do but fifty lines per hour. 

For many years it was a favorite idea with inventors, es- 
pecially those who were not practical printers, 
; that great economy might be gained in compo- 
_ sition by the use of word-characters or “logotypes,” instead 

of single letters. The constant repetition of many words 
- seemed to suggest that they might be cast in one piece. 
_ Combinations suitable for affixes and suffixes, as ad-, ac-, 

in-, ing-, ment, ete., it was also suggested, should be used 

ins of the single component letters. The suggestion 
has, however, not been carried out, at least to any consider- 
_ able extent. The chief practical objection to it is that it 
_ involves the use of cases with an inconveniently large num- 
ber of boxes. The more the variety of characters is multi- 
_ plied the more “travel” of the compositor’s hand over the 
- eases is necessary for picking them up, and by so much is 
7 
. 


- 


the speed of his work retarded. Logotypes, too, are more 
liable to accident ; when one letter is damaged the combina- 
tion is rendered useless. 
The correction of the type is a subject that should be 
understood by all who have to do with printing, 
Correct- as many mistakes are made on the part of au- 
ingtype. _ thors which a little technical knowledge would 
prevent. In the course of setting any copy or 
MS. which may be given him the compositor unavoidably 
picks up some wrong letters, or mistakes the words in the 
_ copy before him, or fails to follow the style prescribed for 
the work. These are called printer’s errors. When the com- 
positor has finished his task, a first proof of the matter is 
taken. This proof is read through and compared with the 
_ copy by the proof-reader or corrector of the press and an as- 
the copy-holder or reading-boy. The proof is then 
nt back to the compositor and the latter is required to 
ect all the inaccuracies indicated therein—in fact, to 


, remedy the imperfections. hen the proof is 
accurate or “clean,” it is sent, generally along with 
to the author,—being now termed an author's 


ily, in the printing office the matter is carefully 
1 co with the last author’s proof by the 
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press-reader, who signs it and on his responsibility the type 
is printed off. 

The operation of distributing the types is the converse of 
that of composing: it is de-composing the form 
and returning the several letters to their proper 
boxes in the case. It is done, as already men- 
tioned, with remarkable rapidity. The form is 
first washed over with an alkaline or other detergent to re- 
move the ink from its surface, and then laid down on the 
imposing surface, unlocked, and damped; this assists the 


Distribut- 
ing type. 


| cohesion of the type, after the chase, furniture, side-sticks, 


etc., are removed. The compositor then takes in his left 
hand, supported by a setting rule, a portion of type in 
lines, and with the right hand takes a word or so between 
the finger and thumb, letting each letter drop separately 
into its proper box, There is hardly any operation which so 
strikes a spectator as distributing, for a competent distribu- 
tor literally showers the types into their receptacles. The 
types are held upside down, that is, with the nicks upper- 
most; hence the letters of each word are read from left to 
right like ordinary matter when printed, but the words are 
of course dealt with in the inverse order. 

Distributing machines of many different kinds have been 
invented. They may be divided into two classes,—those 
worked entirely by keys or notes, like the 


pianoforte, and those in which the distributing pees 
is to a certain extent done automatically. For henince: 


the former class only the type in ordinary use 

in printing offices is required. For the latter the type re- 
quires to be specially prepared, each character having a 
distinctive nick or nicks upon it, which correspond with 
the particular channel of the machine it is intended to 
occupy, and by which it is guided to its special compart- 
ment. Kastenbein has produced a distributor which may 
be described as a composing machine reversed. The matter 
to be decomposed is placed at the top in its appropriate tray 
or fixed galley, the sides of which are adjustable to fit any 
measure, the back being so constructed that it may be ad- 
vanced to keep the matter always up to the front. As the 
matter is pressed towards the front, the first letter of it is 
brought in contact with a steel pusher, behind it being an 
aperture communicating with the channel of the guide 
plate, The matter is read by the operator; and he touches 
the key corresponding to the letter that comes first. Thus 
the types are conveyed one by one to the guide plate or 
conductor. It has grooves furnished with little gates or 
switches, like the points of a railway, and these direct the 
types into their proper channels. The tubes into which the 
types are deposited are placed at the foot of each groove, 
Thus every time a key is depressed the switches move, the 
pusher sends the type to be distributed out of the line, it 
falls through the aperture, and, passing down the channels 
in the guide plate, reaches the proper tube. The speed is 


_—_——_--: 


Fic. 9.—Fraser distributing machine. 


to a certain extent dependent upon the skill of the operator, 
but averages between 3500 and 4000 per hour. A good 
compositor can by hand alone distribute as many letters as 
this. But for the purposes of the composing machine hand- 
distributed types would have to be set up again, as the com- 
posing machine is supplied not from ordinary cases but from 
tubes of type. In the Fraser distributing machine (Fig. 9) 
the page of matter to be distributed is placed on the upper 
part of the machine at H, whence by suitable apparatus 
it is moved line by line towards the separator I in front. 
The matter is there read by the operator, and as each 
letter comes in contact with the separator the correspond- 
ing key is pressed and the type is conveyed to the 
guide plate, where a series of switches guide it to its 
proper compartment in the tray of the composing ma- 
chine. 
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Stereotyping, Electrotyping, etc. 


The method of reproducing and multiplying letter-press 
printing surfaces by taking casts of them, or 


eoenieees stereotypes, has greatly conduced to the prog- 
‘ening. ress of typography,—much more so, indeed, 


quainted with the practical details of the art. Stereotyping 
(orepeds, fixed or solid ; réros, type or form) is the method of 
taking casts from a fixed or movable form; thus, printing 
from stereotypes is distinguished from typography, in which 
impressions are taken from movable types. It does not 


supersede type-founding, but supplements it, for a page of | 


reading matter requires first of all to be set up letter by 
letter, and then the casts or plates are taken, each of which 
may be printed from with nearly as much perfection as 
from the original form. Hence a printing surface may be 
reproduced to an almost infinite extent, and the means of 
production of impressions on the press or machine are in- 
ereased in proportion to the number of casts taken, 
insures an accurate copy of an original text, whereas in re- 
production by resetting the movable types there is a liability 
to. deviation. When only a cast is worked from, any acci- 
dent may be repaired by taking another cast, and the cost 
is slight compared with that of composing over again. A 
smaller quantity of type may be used in an office where 
this process is used ; a portion of a work may be set up, a 
cast taken, and the types returned to the cases. The plates 
are more easily stored than movable forms, and are not 
liable to the danger, as in the latter, of types falling out. 
Above all, the mould may be bent to any curve required, 
and a circular cast obtained, which may be fastened round 
the cylinder of a machine (see infra in regard to rotary 

printing). 
The process of stereotyping, divested of merely technical 
details, is as follows. From a form of matter, | 


eae of which may be wholly or in part composed of | 
obaa. movable types, a matrix or mould is taken. | 


The original is in rilievo; the mould conse- 
quently is in intaglio. From this the stereo plate is cast, 
and it of course is again in rilievo. This in turn may like- 
wise become an original, and casts may be taken from a 
plate, or other casts from the same mould. The first books 
were printed from solid wooden blocks, each of which 
formed a page. Then came the era of typography, in which | 
these pages were composed, mosaic-like, of movable types. | 
Now has succeeded the period of stereotyping, in which 
pages formed of single blocks—but of metal, not of wood— | 
are used. The two essential parts are, therefore, the mak- 
ing of the matrix and of the cast, which is composed of an 
alloy something like that for type metal. The mould may | 
be of plaster of Paris or papier-maché; the latter being the 
simplest material, and that almost universally used, need 
alone be here referred to. The following account of the 
process, when carried out on the smallest possible scale, is 
sufficient perhaps to show the general principles of the art. 
The papier-maché for the mould, called flong, is made by 
uniting several sheets of paper with a paste made of wheaten 


flour, starch, and alum, to which whiting is added. These | 


ingredients are often varied ; the general object in using 
them is to obtain a paste which will stand a high tempera- 
ture without burning. A sheet of brown paper is laid down 
on a smooth surface and pasted over; blotting paper is laid 
on that and pressed down, then pasted over, and a sheet of 
tissue paper added, which is also pasted, and another sheet | 
of tissue paper placed on the top. This is well smoothed | 
and pressed to give the incorporated material greater firm- 
ness and cohesion. Next, to prepare the form for being 
moulded, it is surrounded with metal “clumps” of the 
height of the type, placed close to the matter, and then 
oiled to prevent the flong sticking to it. The latter is then 
thoroughly damped, to render it quite plastic. The form 
being on a level surface, the flong is laid upon it, and on 
that a piece of linen. The surface is next well beaten all 
over with a long-handled brush, till the flong sinks into all 
the declivities of the form and receives a deep impression 
of it. This is a process requiring experience and practice: 
The linen being removed, a piece of very stout paper is laid 
on the top, and also beaten down, so as to strengthen the 
flong, and the moulding is finished. The next point is to 
dry the mould. 

In the most rudimentary method a combined drying and 
casting press is used. It consists of a flat iron surface, 
with a lid attached to one end by hinges. Over the surface 
is a cross-head fitted with a screw; pressure may be exerted 
on anything placed between, the arrangement being like 
that of a screw letter-copying press. The cross-head can be 
moved to one side when it is necessary for the lid to be 
lifted up. Underneath the press is a series of gas jets, by 
means of which the bed plate is heated. The press stands 
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than might be realized by those who are unac- | 


It | 
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on supports, but is attached to them only by an axle, and 
it can be readily changed from the horizontal to the vertical 
position. The lid of the box is raised and the form with 
the flong upon it placed on the centre of the iron surface. 
After being covered with a blanket, the lid is screwed down 
upon the whole, and, the gas being lighted, the form and 
mould are heated for a few minutes, after which the lid is 
raised, the steam evaporates, and the flong, which has now 
become the matrix, is thoroughly dry. In large stereotyp- 
ing foundries, after the flong has been well beaten upon the 
form, until the impression of the types is plainly seen on 
the back, it is baked and dried (the form still underneath) 
on a long thick iron slab, called a hot chamber, because it is 
heated from within by steam. The matrix is then removed 
from the form, and any superfluous margin cut away or 
trimmed ; after this the matrix is dusted with powdered 
French chalk and is ready for being cast from.! A method 
has lately come into use for obviating the necessity of keep- 
ing the matrix on the type while it is being hardened by dry- 
ing by heat, whereby the type is injured. The matrix is 
dried separately, being removed when moist from the form, 
| as soon as the impression is obtained. It is then placed on 
|a bed of sand heated by gas. The form is never heated, 
and there is a great saving of time, because the drying can 
be done in two minutes. The matrix is laid on the bed of 
the casting box face upwards, with gauges around it to de- 
termine the height or thickness of the cast. The lid is put 
‘down and screwed tightly, and the position of the press 
_altered from the horizontal to the upright. The metal is 
_then poured in and the press restored to its former position. 
The matrix is carefully raised and the plate exposed. It 
has only to be “ trimmed,” the superfluous metal cut away, 
and the back planed, to be ready for mounting on a block 
of wood to make it type high. ; 

In stereotyping for the Walter and similar presses the 
process is as follows. The form is laid on the 
table of the moulding machine and the flong Stereotyp- 
placed on it and thoroughly beaten in by hand Pg fat & 
or passed through a moulding machine, which press ; 
performs the same operation. The form is next 
placed on a heating surface, and when nearly dried the 
matrix is removed from it and again dried. It is then 
placed in the casting box, which is curved to the cireum- 
ference of the cylinder of the press. The box, being on a 
swivel, is set upright. The metal is now poured in from a 
ladle and the plate cast. It is allowed to stand a minute 
and then taken out, still hot, and placed upon a “ finishing 
saddle” of the same circular form as the back of the plate, 
and secured by clamps and screws. An angular-shaped 
knife or chisel, fixed in a carriage, is moved by a handle in 
a semicircular direction across the surface of the plate, in 
order to remove superfluous portions of metal and to form 
a bevel whereby the plate can be subsequently clamped on 
the machine. If necessary the plate may be smoothed at 
the back by a specially-contrived planing machine. The 
plate is now ready for being placed on the printing machine. 
Each single operation can be performed with the utmost 
possible despatch. If the organization is sufficiently perfect, 
the time for making a plate, from the moment when the 
form comes down from the machine-room to that wherein 
the perfect plate is set on the machine, need only be about 
eight minutes. 

In newspaper establishments where stereotyping is thus 
adopted the pages are not all made up simul- = ne 
taneously : some are kept open till the last for papers. 
the latest telegrams. The moment a page is 
completed and locked up in its chase it is sent down to the 
foundry, and as many casts taken as there are printin 
machines to be set going. One page follows another wi 
rapidity, the first being placed in position on the machine, 
while the later ones are in the foundry. When all the 
plates are finished and fixed in their places, six, eight, or 
ten machines may be simultaneously printing at the rate 
of nearly 12,000 per hour each. The enormous inerease in 
the circulation of the great daily newspapers would have 
been impossible but for the extraordinary facilities for d 
production provided by stereotyping. This process is also 
of special utility to the newspaper printer in the case of 
telegrams arriving late. In machines which from 

by a “stop- — 


| 
| 


| 


the type, late telegrams could only be i 
press ;” that is, the printing was interrupted while the altera-_ 
tion was being made. But, when the pmcryy oo casts of 
the pages have been taken, the type itself is liberated and 
sent back to the composing room, so that, if later news 
rives while the machines are running, the - 1 
alters the page, a fresh cast of it is taken, and a m: 
started without interrupting the production for a: 
1 L 


Ls 


| 
| 


1 These matrices can be preserved fi 
stereotyping process postponed until 


| 


PRACTICAL. | 


The London evening papers have usually five editions, and 
for every edition fresh casts are made of one or more of the 


pages. 
Quite recently the substance called celluloid has been in- 


cia viously. A mould is made of yellow oxide of 
oa hee * lead and glycerin formed intoasemi-fluid paste, 
stereos. which is applied to the surface of the type. The | 


matrix is placed on a powerful press anda heated 
sheet of celluloid about ;4; of an inch thick is laid on it. 
When pressure is applied, a perfect facsimile is obtained, and 
it is ready to be printed from when mounted in the usual 
way. Whereas a good electrotype from a wood block aver- 
ages six hours in its production, a cast in celluloid can be 
got in less than an hour. These blocks are very tough and 
many thousands more of impressions can be printed from 
them than from stereotypes without their showing signs of 
wear. For small stamps india-rubber is used asa stereo- 
typing material, and afterwards vulcanized. These stamps, 


being flexible, print on rough surfaces which would not | 


take an impression from ordinary stereotypes. With a 

flexible surface, too, much less pressure is required. 
Machines have been invented to do away with the use of 
types altogther. The principle is to punch the 


Printing by : aS % 2 Fi 
means oe characters successively on some substance which 
— which stereo plates may be cast. In an apparatus 


recently introduced the flong is a prepared piece of mill-| 


board, which is placed in front of the steel punches. The 
latter are driven into the flong with lightning speed and 
great accuracy. By turning a handle all the Roman punches 


are changed to Italic; by another a set of sanserif or other | 
fonts comes into play. For setting time-tables and loga- | 


rithms the apparatus is said to save ninety per cent. over 


the ordinary system of hand-setting. The obstacle to the. 


more general use of it is the difficulty of correcting errors. 
In another machine the punches are driven into a block of 
teak wood. They are cast to thicknesses which are the 
multiple of a “ point”; hence by a simple calculation they 
may be spaced out to the exact number of points chosen for 
the length of the line, and every line leaves the machine 
justified. The block when complete is removed and a 
stereotype taken, which can be printed as in the ordinary 
method of typography. 

For the reproduction of wood engravings electrotyping has 
nearly superseded stereotyping, as it produces 
much better copies. For obtaining plates of 
type matter it is also better than stereotyping, 
as many thousands of impressions may be taken 
without reducing the sharpness of an electro, while ordinary 
stereotype would be almost worn out by printing a much 
smaller number. This arises from the superior hardness 
and toughness of copper, of which the surface of the 
electro is formed. Electrotyping, however, is costlier and 
slower. 

The form to be electrotyped is placed upon a level plate, 
and surrounded with type-high clumps or metal furniture, 
and then floated with plaster of Paris, which prevents the 
mould of wax (to be afterwards made) from penetrating too 
far into the interstices of the spaces. The form is next 
brushed with finely powdered blacklead or plumbago. The 
moulding composition is made of melted wax, with the ad- 
dition of a little blacklead. This is poured into a shallow 
metal moulding tray, to which two pieces of stout wire are 
soldered, in order that it may be afterwards suspended in 
the depositing trough. After the composition is cooled and 
set its surface is brushed with blacklead, and it is then 
ready for moulding. The moulding press may be something 
like a letter-copying press, or, in a large establishment, may 
consist of a powerful hydraulic or other press capable of ex- 
ercising a pressure of many tons, The form is placed 
exactly under the centre of the platen, with the moulding 
tray containing the wax, slightly warm, upor it. An im- 
awsap is then taken, and the mould afterwards separated 

the form. The mould has next to go through the pro- 

cess of building, that is, heated wax is dropped upon such 
_ portions as should be more deeply sunk in the finished 
_ electrotype plate, namely, the places where “ whites” are 
to appear in the print. The mould, having been finished, 
1as to be blackleaded, plumbago being a conductor of elec- 
tricity, while wax is a non-conductor. The material is well 

_ brushed in, filling all the interstices of the form ; and the en- 
tire surface of the mould must be piperly covered, to ensure 
. ‘ac 


Electro- 
typing. 


perfect deposit of the copper. To facilitate this operation, 
lacklea machine is used in large establishments. 
Pp upon a carriage formed of transverse 


is moved backwards and forwards by a handle and 

; ng it under the blacklead brush. After the 

is blac] d, the back of the moulding pan is coated 

x, to prevent the copper from being deposited upon 
si 


troduced instead of the metal referred to pre- | 


will act like the flong and become a mould from | 
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, it. The mould is now quickly immersed in one of the com- 
| partments of the battery. The process of depositing a cop- 

per solution upon the blackleaded surface of the mould is 
| continued until a solid plate is formed, which, though it is 
scarcely thicker than a finger nail, being about Ay inch, 
| forms, when properly backed, the best and most endur- 
‘ing surface for letterpress printing that has been dis- 
covered, 
The moulding tray containing the mould is hung on the 
| brass rod of the depositing trough facing a plate of copper, 
/and the connection of the battery made: that is, the mould 
| is attached to one pole of the battery and the plate of cop- 
per to the other. The copper, so to speak, is decomposed on 
| the one hand and recomposed on the other: in other words, 
| the current of electricity being complete, and the mould 
submerged in the sulphate of copper solution, the deposition 
| of copper on the mould at once commences. Here it remains 
/until the deposit is sufficient, the time usually occupied 
| being from 8 to 12 hours, according to the state of the solu- 
tion and the strength of the batteries, The dynamo-electro 
machine, which is now employed in large houses, very mate- 
rially reduces this period; otherwise Smee’s batteries are 
| generally used. When the deposit, or, as it is called, the 
shell, formed on the wax mould is of proper thickness, it is 
disengaged from the wax,—the mould being placed with its 
back on an inclined board, and boiling water poured over 
| the shell, which melts the surface of the wax, except a thin 
coating, the removal of which is effected by placing the 
mould and shell on a steam heating table. Thus the wax 
mould is destroyed, and it is not possible to obtain more than 
one shell from a mould, whereas the stereotype process en- 
ables almost any number of casts to be taken from the same 
matrix. The shell, being too thin and fragile to be printed 
from, is next backed, or filled up with metal of a somewhat 
softer kind than stereo metal. The shell, after being fur- 
ther cleaned, is lowered on to the top of a vessel of molten 
type metal ; and, when the solder previously used to unite 
the copper and the metal has fused, the latter is poured over 
itin a molten state until it is covered. The plate is washed, 
dried, and polished, the back roughly planed to a surface 
| parallel to the front, the edges squared, and all imperfec- 
tions made good. The thickness of a plate is usually a pica 
or 4th inch. It is mounted as an ordinary stereotype plate. 
| Within the last few years the process has been greatly facil- 
itated by the employment of specially contrived apparatus, 
and illustrations can be produced in three hours from the 
time the mould is made. Curved electros are produced, as 
well as curved stereos, for use in rotary printing. Facing 
with nickel by the electroplating process is now largely 
adopted for hardening stereotypes and electrotypes and ren- 
dering them more durable. ‘This process also prevents the 
deterioration of such plates by the action of the acids or 
other chemical reagents often present in printing inks, such 
as cyanide of potassium in red ink and nitric acid in some 
blue inks. 

Polytyping is a method invented in France about the 

end of the 18th century, but now seldom prac- 

ticed in the United Kingdom. The apparatus Polytyping. 
somewhat resembles a pile-driver. It has two 

upright guides about six feet high, and a pulley at the top, 
which elevates by means of a rope a heavy plate, on which 
the matrix is placed in an inverted position. At the foot 
of the machine there is a substantial iron bed, upon which 
the operator places some molten metal. He then pulls the 
rope until the matrix, with its weight attached, is elevated 
to the top of the machine, when it is suddenly allowed to 
fall. The result is similar to that made on a medal by 
means of a die,—a perfect reproduction of the matrix in 
relief, which is mounted on a metal stand to type height. 
The results are excellent, as the plastic metal is forced into 
the finest lines of the matrix. Duplicates ofa block can be 
thus produced more rapidly than by the ordinary, stereo- 
type process; and another advantage is that the intaglio 
parts are much deeper,—a point of some importance in 
printing. The matrix may be made from the block by the 
electrotyping process. 


Substitutes for Wood-Engraving. 


Formerly the only available method of obtaining illus- 
trations which could be printed on the letter- P 
press in conjunction with type was that of wood- Ee on 
engraving. At the present time a number of s 
comparatively new processes are in operation, in which the 
engraving is done almost automatically by the adoption of 
chemical processes and the well-known principles of pho- 
tography. Engravings of this kind are called in the trade 
process blocks, or sometimes zinco-types, owing to the metal 
of which they are formed. There is space here for only 
the barest possible account of the processes. 
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In the first method, which is sometimes called typo- 
etching, the drawing is made with ordinary 

FS A a lithographic ink on stone, or on paper and 
Z transferred to stone. 


process. Zinc is employed on account of its cheapness and 
its ready solubility in the acids used for etching. It has 
properties similar to those of the lithographic stone in 
taking up the ink and the water. 
adhere to the plate by being passed through a lithographic 


press ; the paper is then stripped off; and the whole of the | 


ink is left on the plate, which is inked up as a litho stone 
with a view to render the lines as solid and strong as possi- 
ble to resist the acid. The covering of the lines is 
strengthened by dusting powdered asphalt or some other 
suitable material over the plate, which is warmed just suf- 
ficiently to incorporate the asphalt with the ink. The plate 


is next placed in a bath of acid (its back and other parts, | 


where the acid is not required to act, being protected by 
varnish), in order that the unprotected parts, or those which 
are to form the whites of the finished picture, may be dis- 
solved away. In order to prevent the acid eating not only 
straight down into the plate buton the sides of the furrows 
it forms, and thus undermining them, an ingenious device 
has been adopted. As soon as the etching has proceeded to 


a very slight depth, the plate is removed from the bath, | 
washed, and heated. The ink and other protective medium | 


are thus melted and run down the sides of the little fur- 
rows formed by the acids and thereby protect them from 
further action. Inking and dusting with resinous mate- 
rial are repeated, and etching resumed, until the depressions 
of the block have been brought to the proper depth. The 
etching is carried on in troughs to which a rocking motion is 
given, so that the acid flows to and fro in waves over the sur- 
face, and little bubbles of gas, ete., are carried away. Where 
large spaces of white occur, the metal is cleared away by a 
drill; after the block has been mounted type high, it is 
ready for the printer. 

This process is only available for the production of “line 
blocks,” 7.e., those in which the original draw- 
robe ts ing is done in lines or dots, as for an ordinary 

; woodeut. The highest achievement of process 
blocks has been the production of tone blocks, which may be 
made direct from oil-paintings, water-colors, photographs, 
drawings in chalk, wash, pencil, ete., or indeed from any- 
thing from which a photographie negative can be taken. 
The exact nature of the process is a trade secret, but the 
rationale is given in Mr, Truman Wood’s Modern Methods of 
Illustrating Books (London, 1887), to which we are indebted 
for the following details. The problem is to translate, as it 
were, the light and shade of the negative into solid outlines 
of black and white. The shades must be lines of various 
breadths or of various distances apart, or spots or grain of 
various degrees of fineness or closeness. In a surface- 
block any part that touches’‘the paper prints, and any part 
that does not touch the paper does not leave any mark at 
all. The photographic image is continuous: there are no 
outlines in it, the picture being formed of graduated tints 
or shades, ranging from the white of the paper up to the 
darkest color that the process employed can give. To make 
a block for letter-press printing the graduated tints of the 
photograph have to be broken up into stipple or grain, and 
it must be a stipple closest * the shadows, gradually be- 
coming more oper through the range of the intermediate 
tones, and vanishing altogether in the highest lights. To 
describe the ingenious methods adopted to secure this end 
would involve an account of several photographic operations 
which would be outof place here. In one process, perfected 
by Meisenbach of Munich in 1882, grained negatives are 
produced by placing a transparent screen, on which a suita- 
ble grain is imprinted, in contact with the negative or the 
positive to be copied, and then photographing the two 
together. The negative is transferred to a plate of suitable 
material, which is graved or etched in the usual manner, to 


form atypographie block. Another device is to print from the | 


original negative upon a piece of silk, the threads of which 
break up the picture into a regular grain. The positive on 
the silk is then photographed and a printing block made. 
These blocks require from their very low relief delicate 
e careful printing, but are made to give excellent re- 

sults. 
A process of typographic etching has been invented by 
Messrs. Dawson, in which the design is drawn 


TyPe - with an etching needle on a brass plate covered 
o hing. with a wax etching ground, in the same man- | 


ner as for an ordinary etching. The metal is 
- therefore bared at the lines, which are separated by ridges 
and of wax. These spaces are strengthened by the 
addition of melted wax, which runs up to the edges of the 
lines, but does not run over on to them as might be ex- 
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It is then re-transferred | 
to a plate of polished zine by the ordinary lithographic | 


The transfer is made to | 
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‘pected, filling them up. The supply is continued until the 
spaces between the lines, representing the whites of the 
finished print, have been raised to a height sufficient to 
give the necessary relief, when an electrotype is taken. 
This electrotype forms the printing surface. 

| Shank’s process is a device for producing pictures simply 
by the use of mechanism, and is an application : 

of theeidograph. The plate to be drawn upon Shank's 
is moved under the drawing implement, which peer 
is a rapidly revolving cutter, and the plate on its carrier is 
mounted on the end of a series of levers in the same way as 
the slide rest of a lathe, so as to have motion in two diree- 
tions, one at right angles to the other, and consequently by 
a combination of the two to have motion in any direction 
in the same plane. If a plate of a suitable substance, such 
|as hardened plaster of Paris, be mounted on the carrier, 
and the bracing point at the other end of the lever be 
moved over the lines of a drawing, the cutter will plough a 
little furrow, which will follow these lines. When the plate 
is finished, a stereotype is taken from it and forms the 
printing surface. The lines of the casts are remarkably 
strong owing to the conformation of the furrow of the 
mould, and they can be printed on fast rotary machines. 
The weather charts given in some newspapers are produced 
by this process. A block with the recurring outlines being 
made, plates are moulded from it, so that the details alone 
have to be separately cut upon future plates. Mr. Shank’s 
| method is remarkably simple and expeditious, aud the re- 
sults are economical and trustworthy. 


Press-Work and Presses. 


The characteristic of printing, as already pointed out, is 
that the pigment—the ink—with which the printing sur- 
face of the type is coated is transferred to the paper or other 
material by pressure. The manner in which this pressure 
is exerted gives rise to two classes of machinery,—those in 
which the platen and the cylinder respectively are em- 
ployed. After the paper is placed on the type, in the one 
case a flat plate of iron moves.parallel to the form and 
comes in contact with it, causing the impression on the pa- 
per, while in the other case a cylinder revolves over the 
surface, which travels in gearing with the eylinder. 

Space does not permit of any sketch, however slight, of 
the origin and progress of type-printing machinery. We 
can only refer to what may be regarded as representative 
applianees in present use. In America all kinds of appa- 
ratus for printing are called “ presses”; in England, how- 
ever, an appliance of a more automatic character than the 
hand-press is usually called “a machine.” As the hand- 
press is now almost obsolete, this distinetion will erat 
be abandoned, and the shorter and more expressive word 
“press” be applied to all. Venturing to adopt this sugges- 
tion, we may say thatof platen presses there are the hand- 
press, the treadle platen press, and the steam or other power- 
driven press. 

Fig. 10 is a view of the Albion press. It is wholly of iron 
and steel. Although this press is nearly super- 
seded, it is desirable to point out its component Hand- 
parts, as they indicate the general principles on iad 
which all typographic machinery is based. The flat plane 
on which the type is laid is called the bed of the press; the 
other flat plane which moves vertically and presses the 
paper on the type is the platen. These are the two essential 
parts of the press. The platen is perfectly smooth and 
level on its under surface, in order to give the whole of the 
type form an equable pressure. It is mounted in a strong 
iron frame, with a cross-piece or head. The platen is pro- 
pelled by a piston, which moves up and down. The power 
is gained by bringing an inclined bar of steel perpendicular 
to the direct line of pressure, and in doing so the piston is 
forced down, This steel bar is the chill, shaped Tike an 
bow. At one end is a bar or handle which, on being pulled 
towards the operator, straightens the chill or brings it into 
the vertical position. At the sides are guide-plates fixed 
into the frame, to preserve the parallelism of the 
| for the slightest vibration or lateral movement would jp 
vent a clear sharp impression being taken. There are ap-— 
propriate appliances, such as a helical spring, fixed on the — 
head of the press, whereby the platen raises itself when the - 
pressure is not required. In order to bring the form readily 
under the platen, and to withdraw it so that it x be 
inked and the sheet to be printed placed in posi th 
table is mounted on a carriage, that runs on two 
turning a handle connected with two endless bands. 
paper is fixed to certain marks on the ) 
metal frame hinged on to the carriage, 
sloping position. This ensures the paper | 
the exact place required. The tympan, re 
or parchment is stretched, is double, and 
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it a pad of paper or a piece of blanket, to moderate the 
force of the impression of the platen. To it is hinged 


another metal frame, the frisket, which is covered with pa- | 
per, cut to correspond with the shape of the type form | 


on the press. The ink is applied with a cylinder or roller, 
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which revolves in an iron frame, and is covered about | 


an inch thick with a composition of glue and treacle 
or of glycerin or other substance. The ink is spread 
out with a palette knife or similar appliance on a table 
adjoining the press, and by repeatedly revolving the roller 


over it, it becomes coated with an extremly thin film of | 


ink. The roller is then moved over the surface of the 
form on the press, until sufficient ink has been transferred 
to it. This is called rolling, and is a very important part of 


press-work, for if inefliciently performed there will be too | 
much ink on the impression, or even blotches, which are | 


called monks, or the print will be too pale or gray in places, 
such imperfections being called friars. The sheet of paper 
to be printed is next laid on the tympan, to pins serving as | 
guides, 
is in turn folded down on the form with the right hand, 
while with the left the handle is turned and the press car- 
riage brought under the platen. The bar is pulled by the 
right hand, the handle turned the reverse way with the 
left hand, the carriage brought out again, the tympan 
raised, the frisket opened, and the printed sheet removed, 
the tympan being ready to receive another white sheet. 
The frisket serves, among other things, to keep the edges 
and parts of the sheet not required to be printed from being 
discolored by contact with the ink or the sides of the form, 
and to aid in steadying the sheet when the tympan is 
depressed and in the removal of the sheet when it is raised. 


Fic. 10.—Albion press. 


Such is a bare outline of the method of printing at a hand- 
press,—one necessarily imperfect from a technical point 
of view, but sufficient to indicate the essentials of the 
operation. 

Another press which has been much used is the Colum- 
bian,—a name given to it by its inventor, Clymer, an 
American. The power is gained by an ingenious combina- 
tion of levers. Two of these are connected by a rod with 
the bar handle, which is in itself a lever. The platen is 


_ being made steady and regular by vertical guides. It is 
counterbalanced by a powerful lever or beam, having an 
adjustable weight shaped like an eagle, which raises it 
automatically. In the bar handle is a screw stop by means 
of which the length of the lever rod can be adjusted and 
re, or the pull, perfectly regulated. ; 
‘ distinet processes have thus to be gone through in 
rder to print one side of a sheet of paper at a hand-press: 


@ 


t 


The frisket is folded down on the tympan, which | 
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| afterwards allowing it to raise itself by means of the coun- 
terpoise or spring, (7) running out the form, (8) lifting the 
tympan and frisket, and (9) removing the sheet. The 
object of successive improvers of the printing press has 
| been to render the apparatus more automatic, or to substi- 
tute for it a “ machine” that will reduce these nine opera- 
tions to the minimum. In modern machines this has been 
effected to the extent of rendering necessary only three of 
them—(1) laying on or “feeding” the sheets, (2) applying 
the motive power, (3) taking off or delivering the sheets; 
and rotary machines both feed and deliver themselves 
automatically. Nearly all cylinder machines have a deliy- 
ery apparatus, and quite recently an appliance for the auto- 
matic feeding to them of single sheets of paper has been 
invented. 

With respect to the platen press we notice first that 
which is capable of being driven by a rotating shaft or 
wheel. It should be observed that the adoption of the 
rotatory principle was essential to the acceleration of 
speed. This was recognized by the projector of the ma- 
chine! press, William Nicholson, and by Frederick Koenig, 


| who first brought the invention into use and constructed a 


practical press. The essential arrangements of every ma- 
chine are four, their respective objects being (1) to feed in 
the paper, (2) to ink the form, (3) to print the sheet, and 
(4) to deliver or to take it off. 

The treadle platen press is the simplest of machine presses 
capable of being worked by a wheel. When 


other motive power is not available it is driven Treadle 
by a treadle, like that of a lathe. The type — 


form is usually secured by clamps on an almost 


attached to the head by a strong iron bolt, the descent 


1) inking the roller, (2) inking the form, (3) laying the 
on the tympan, (4) folding down the tympan, (5) 
1ing in the form under the platen, (6) taking the 

m by depressing the platen, and then immediately 


vertical bed (Fig. 11), and the platen rocks backwards and 


Fic, 11.—Minerva press. 


forwards, being thus brought in contact with the type on 
the bed. Just before the impression is taken, the two sur- 
faces are momentarily parallel. The inking is effected by 
small composition rollers, adjusted in a roller carrier swing- 
ing ona pivot. The rollers receive ink from a “fountain” 
or duct of ink at the top of the machine, below which is an 
arrangement, such as a revolving disk, for distributing the 
ink. The constant motion of the rollers and of the revolvy- 
ing ink disk is equivalent to the manual movements of the 
operator who “rolls” at the hand-press. The rollers are 
carried by self-acting appliances over the face of the form, 
and return to the ink table to be replenished with ink, after 
which the impression takes place. The sheet to be printed 
is placed in proper position on the platen, which is covered 
with paper or parchment, and is secured there during the 
movement of the platen by movable fingers called grippers. 
The platen on advancing brings the paper in contact with the 
type form; after the printing it returns to its original posi- 
tion, when the sheet is removed and another sheet adjusted 
ready for being printed. The treadle platen press is only 
adapted for work on paper of small size, up to half sheet. 
demy, but within this limit it is greatly superior to the 
hand-press. If sufficiently strong and well built, it gives a 
far more powerful impression, and it occupies about a sixth 
of the space. Its great merit, however, is its superior speed. 
The hand-press, when worked by two men, one rolling the 
typesand one pulling the handle of the press, produces only 
about 250 impressions per hour. The treadle press is worked 
by a boy, who has only to depress the treadle with his foot, 
and lay on and take off the sheets with his hands, and he 


1 The best account of its invention is contained in a series of 
articles by Mr. William Blades in the Printer’s Register, 1883-84, 
and Th. Goebel’s Friedrich Kanig und die Erfindung der Schneil- 

resse (Stuttgart, 1883). This last has been translated into French 

wy Pal Schmidt, 
(Paris, 1885). 


F. Koenig et 0 Invention de la Presse Mécanique 
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can work at the rate of more than 1000 per hour. The 
treadle press is also superior to the hand-press in the uni- 
formity of its results, since the automatic inking insures a 
greater regularity in the color of the impressions than with 
the old hand-inking process. 
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The ordinary or ‘“ double” platen press was, in principle, | 


very similar to the hand-press. It was about 13 


Double feet long. The platen, in the centre, was mas- | 
ome sive, as the machine printed sheets as large 


as double demy, and it had a perpendicular 
motion, being guided in grooves and worked by a connecting 
rod fixed to a cross beam and crank, which acquired its 
motion from the main shaft. In other respects the machine 


differed trom the hand-press in having two type beds or | 


coffins and two inking tables arranged at the ends of the 
carriage, which travelled backwards and forwards, being 
worked by a drum underneath. The paper to be printed 
was laid to marks on the frisket, and this was hinged on 
the tympan, which in turn was fastened to the end of the 
coffin by hinges or joints. The frisket and tympan were 
opened by running up bars at suitable positions. After a 
newly printed sheet was removed, another was placed on the 
frisket, which as the carriage moved ran down the bars and 
closed on the sheet, which then received its impression. 
This arrangement was dangerous to the boys who had to 
lay on the sheets. 

Formerly it was thought that the very finest printing 
could not be done by a cylinder impressing a form in the 
progress of its reciprocating motion, for that was liable to 
slur or blur the impression. Hence platen presses were 
employed for the best work. Of recent years engineers 
have brought the cylinder press to such perfection that 
- there is not the slightest danger, under the superintendence 
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their makers; but the general principles, apart from details, 
are practically identical. There is a strong cast-iron frame, 
with bearings to carry the cylinder, which runs across the 
machine transversely, nearly in the centre. The cylinder 
revolves by gearing connected with a main shaft, which also 
works the other moving parts. This shaft is turned by a 
wheel for hand or steam power. The table for carrying the 
type is also provided with a flat inking board of wood or 
iron, used for distributing the ink. It travels backwards 


|/and forwards, that is, with a reciprocating motion. At one 


end of the machine is the feeding-board, on which the pile 
of paper to be printed is placed. The layer-on places each 
sheet against metal marks, consisting of rectangular pieces 
of steel or brass mounted on a bar underneath, which rises 
and ‘falls according as the sheet is being laid to and taken 
away from them. When placed against these marks, en- 


| suring correct “ lay,” the sheet is seized by grippers or light 


metal claws fixed on a bar inside the cylinder. These 
clutch the sheet and carry it forward round the cylinder, 
which in its revolution brings it forcibly in contact with 
the type form moving forward underneath, when the im- 
pression is effected. Immediately after the grippers release 
their hold, and the sheets are removed singly by an attend- 
ant called a taker-off, or by a mechanical automatic arrange- 
ment called a flyer, and deposited on the taking-off board. 
At the end of the machine farthest from the laying-on 
board is fixed a trough, which contains the ink ; it is fitted 
with the duct roller of cast-iron, which revolves by means 
of a band or ratchet-wheel and pawl. A flat bar or knife 
with a thin edge is set up against the metal roller length- 
ways by adjusting screws, which regulate the passage of the 
ink, and permit a thin film to pass the knife. A composi- 
tion roller, called a vibrator, is fixed underneath, which 


ap 


FiG, 12,—Extra- color Bremner machine, with sheet-flyers, 


of a capable man, of any slur. Working quite as well as 
the platen press, the cylinder press is enormously quicker 
and more productive; it requires less driving power; and 
much better inking is obtained, which is all-important for 
fine woodcut printing. Accordingly, for even the best 
illustrated book-work, the platen power-press is now almost 
entirely superseded by the cylinder. 

Cylinder machines are of two kinds,—(1) presses in which 
the type is on a flat plane and (2) those in which the type, 
or more correctly the impressing surface, is cylindrical. 
The first are called cylinder presses, the second—a develop- 
ment of the first—the rotary web presses. 

The simplest kind of mechanical press is called the single- 
cylinder or one-sided machine, which has been 


Single- recently brought to the highest state of perfec- 
ah pn tion by Mr. Samuel Bremner. It is generally 


used for commercial and fine book-work on one 
side of the paper. There are different varieties of cylinder 
machines, distinguished by trade-marks or the names of 


takes off the ink that has already been deposited on the 
duct roller and leaves a ridge or strip of it on the ci | 
slab. As the carriage returns, this strip of ink is distribu 

on the inking table by rollers placed diagonally across the 


machine. The diagonal position gives them a waving mo- 
tion; hence they are called wavers, The inking of rm 
is done by another set of rollers called inkers, pli _ near 
the impression cylinder. The inking rollers receive their 


ink from what is distributed on the table and coat the type 
while it is passing underneath them. L ' 
Thus the nine operations of the hand-press requisite to 
print one impression are greatly reduced. The | 
bed carrying the type to and fro from the point Advan’ 
of impression moves mechanically, superseding 
the running in and out of the carriage by The 
rounce and handle of the hand-press. 
inking table, although independent, forms y 
of the type table, and some of the rollers 
tribute and others ink, this again being ; 
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and without a second operator. The platen and the tym- 
pan, as well as the levers by which the impression is given, 
are in effect combined in the cylinder, which rotates by 
gearing, the pressure being applied during the motion of 
the table itself. The laying-on of the sheet upon the tym- 
pan and folding it down on the form are superseded by the 
presentation of the paper to the grippers; and the taking- 
off of the sheet after raising the tympan is superseded by 
removing it when released by the grippers and laying it on 
the adjacent table,—both immeasurably easier operations 
and done much more rapidly. Indeed both laying-on and 
taking-off may be done automatically, as is explained below. 
Tbe result is that, while two men are required to print a 
sheet of book-work on one side of the paper at the speed of 
250 an hour at the hand-press, machines of this class worked 
by one operator print about 1200 per hour. Even this 
comparison does not convey a complete idea of the enor- 


mously increased productiveness of the cylinder machine | 


over that of the press. By the latter, the largest sheet 
practically that could be printed was double demy, 23 > 35 
inches, the superficies of which is 805 square inches ; single- 
eylinder. machines are now made to print eight sheet double 
crown, thesuperficies of which is 4800 square inches. These 
sheets being afterwards cut up into double crown sheets, the 
productiveness of the machine to the press would be, per 
hour, about 8000 to 250. 

As already mentioned, a self-acting feeding apparatus 
has been invented for supplying single sheets to cylinder 
machines. The pile of paper is laid on a feeding board or 
table, between gauges. A pneumatic tube takes up one 
sheet at a time; it is then run down tapes toa point at 
which india-rubber fingers bring it to the side lay of the 
machine, and it is printed with perfect accuracy of register. 


Once started, the machine works automatically, and the | 
services of both layer-on and taker-off are dispensed with. | 


We may now describe that class of machines by which 


the paper is printed on both sides, or perfected, | 


Perfecting during one passage through the machine. The 
presses. Applegath and Cowper or ordinary machine 

has two impression cylinders, having a con- 
tinuous rotary motion towards each other. The frame is 
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impressing cylinder, and underneath this, on the table, 
which is moving at the same speed as the cylinder, is the 
inner form properly inked. The paper thus receives an 
impression on one side, It is next led up to the right-hand 
drum, which it passes over, the printed side of the sheet 
being then downwards. Continuing, it is brought under the 
second or left-hand drum and on to the left-hand impression 
cylinder, which it passes with the printed side still down- 
wards, or next to the cylinder, exposing the other side to 
the type of the outer form on the table underneath. The 
drums have thus reversed the position of the paper: the 
side which was outside when passing the first form is inside 
when passing the second form, which accordingly prints 
the sheet on the opposite or blank side. Thesheet is finally 
run out by the tapes and delivered in the space between 
the large cylinders, seized by a taking-off boy, and deposited 
'on a table or taking-off board. This press is known as the 
drop-bar perfecting machine, owing to a peculiarity of the 
arrangement by which the paper is conveyed into the tapes. 
In front of the feeding table is a rod or bar of steel, along 
which are fitted several metal disks or bosses about half an 
inch thicker than the bar itself. These can be shifted, by 
means of small screws, to any position along the rod to suit 
| the size of the sheet to be printed. To this bar is fixed a 
short arm, with a pulley at the end, which works round a 
wheel attached to a cam with a dip. Every time the pulley 
drops into the dip, the bar descends upon the paper, which 
|is laid to marks at the front; and the bar, possessing a 
rotary motion from the tapes, runs the sheet between a 
| roller and a small drum on to the inner form cylinder, as 
| already stated. Other kinds of machines are distinguished 
| as the web, having a web ora series of broad tapes which 
lie on the laying-on board and are fastened to a small drum 
underneath it. The drum has a series of small cogs, and 
when it is forced forward it moves the web or tapes in the 
same direction. The sheet, having been laid to a back mark 
on the tapes, is propelled between two revolving rollers and 
| thus taken into the machine, 
| ‘There are several distinct types of perfecting presses in 
| use, but we can only notice one or two. In the Anglo-French 
| machine, which was invented in England but improved in 


necessarily long, usually about 15 feet, and the width of the France, grippers are used instead of tapes and the inter- 
machine about 5 feet, these dimensions depending upon the | mediate drums for conveying the sheet from one cylinder 
size of the sheet to be printed. The table or carriage is| to the other. The cylinders are on a level, but alternately 
double, containing two beds for the two forms of type, to | rise and fall, allowing the sheet to clear the form. Quite 


Fic. 13.—Marinoni combined perfecting and duplex single-cylinder machine. 


‘impress the two sides of the paper, and two distributing 
tables for the ink. At each end is a complete roller appa- 
ratus, consisting of duct, duct roller, vibrator, and wavers. 
Close to the large cylinders on each side are the inking 
rollers. The table has areciprocating motion, as in a single- 
cylinder machine. The distinctive feature is the ingenious 
manner in which the sheets are printed first on one side 
and then on the other. This is effected by carrying them 
over cylinders and drums by means of tapes. The pile 

of sheets stands on a high table placed at one end, 

The sheet is fed into the apparatus and led round an entry 

; thence it is carried round the large right-hand 

Vou. XXIII.—1206 


recently a single-cylinder perfecting press has been in- 
vented. The cylinder is double the usual size and has two 
printing surfaces and a double set of grippers. Two sheets 
are printed at each revolution, the first being the white 
paper and the second the partly printed sheet which has 
immediately preceded it. The sheet is fed in as to an or- 
| dinary single side press, printed on one side, taken off, 
| reversed, again gripped, and perfected, when it is automat- 
ically delivered on the table. 

It has been mentioned that 250 sheets or a token per hour, 
printed on one side only represent the work of two men at 
the hand-press. Two youths at a perfecting machine will 
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complete from 1200 to 2000 copies per hour, equal to 4000 
impressions on one side only,—an increase of about sixteen- 
fold. 


superiority of these machines. Sheets much larger than 


—50 40 or four royal, so that the proportionate product of 
the machine to the press is about as 32 to 1. 


Perfecting machines are not so much used for book-work | per hour, the sheets being printed on both sides. 
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they encounter a pendulous frame, which delivers them in 
two piles on to the tables 2, 2, whence they are removed. 


This, however, does not represent the whole of the | There is an ink supply trough a, which is connected with 
' the distributing rollers by a revolving metal roller 6. The 
double crown (20 X 30 inches) can hardly be worked at a | 
press; the machine perfects a sheet nearly double this size | 


distributing rollers of metal are marked f, g, h, i, and the 
rollers which ink the form, made of the ordinary composi- 
tion, are marked k, k. 

The average rate of speed of the Walter press is 12,000 
In this 


asformerly. The single-cylinder machine has been brought | apparatus everything is automatic: there is self-feeding 
to such perfection, and is so superior in its inking arrange- | and self-delivery, the web of paper at one end being trans- 


ments, that printers prefer it. 
machines are one-sided. For newspapers of limited cireu- 


lation, however, the perfecting machine is well adapted. | 
Complete copies of a journal are produced as soon as the | 


machine is started ; extra copies can be worked off while 
news-agents are waiting and a number of sheets need not 
be printed off on one side to be completed when a sudden 
demand arises. 


for printing book-work, the Marinoni combined perfecting 
and duplex single-cylinder machine. The improvement in 
this machine over the perfecting two-cylinder machine 


described above consists in the alteration of some mechanical | 


parts, so that the same machine can be used for printing 
sheets either on both sides or on oneside only. It therefore 
serves the purpose of two single-cylinder machines or of one 
perfecting machine, the change from one to the other being 
very simple. 

The rotary press differs essentially from the cylinder 
machine. In the former the printing surface 
and the impressing surface both rotate continu- 
ously, and the paper, not cut up into single 
sheets, but carried between the two cylinders in a roll or 
web, like a ribbon,—receives successively an impression on 
each side, after which it is cut up into sheets of the proper 
size and folded as it is run out, the sheets being deposited 
on a table ready for removal. 

As representative of this class of machines we may take 

the Walter press, whose mechanical arrange- 
b Loeescd ment is shown in Fig. 14.. The paper to be 
Lhe printed from, a continuous web about 8000 
yards in length, is wound on a small roller at P. It is 


Rotary 
press. 


In America nearly all | 


formed into properly printed single sheets at the other. 
The machine requires only one man to superintend its gen- 
eral working, including the replacing of the web when 
printed and the removal of the successive piles of sheets. 
In respect of speed, if the perfecting machine is to the hand- 
press as 32 to 1, the rotary will be to the hand-press as 96 
tol: The Walter press, requiring aspace of only about 14 


| feet by 5, is not more remarkable for its speed and economy 
Fig. 13 shows a new form of French perfecting machine | 


than for its simplicity of construction and its compactness 
And the same remark applies to several other machines, 


|such as the Victory, the Hoe, and the Prestonian, which 


have since come into use. Their general appearance is that 
of a collection of small cylinders or rollers, through which 
the paper seems to fly at railway speed, issuing forth in two 
descending torrents of sheets accurately cut into lengths. 
Without such machinery the prodigious issues of some of 
the morning journals would not be possible. One daily 
paper averages acirculation of more than a quarter of a 
million. This enormous number of sheets is printed in 
about four hours, owing to the type matter being stereotyped 
and placed on several presses. 

Printing from webs of paper instead of single sheets will 
probably be adopted in the future for all news- 


papers and even books of large circulation. Pa | 
Hand-feeding is limited by the ability of the of paper. 


operator to lay the sheets on the feeding-board 
with the necessary accuracy. One chief obstacle to the 
more general adoption of rotary printing is the expense of 


stereotyping the type forms. Although a machine has been 
constructed in which movable types can be placed round 
the periphery of an impressing cylinder, it cannot compete 
with the Walter and other presses using stereo plates. The 


passed over a tension roller, and then over the damping 
cylinders W, W, and thoroughly wetted on both sides. The 
damping cylinders are hollow, and contain sponges from 
which the water is distributed by centrifugal force, the 
outside of the cylinder being covered with blankets. The 
paper next passes on to the printing cylinders 7, 7’, on 
which the printing surface—not composed of movable types 
but of stereo plates—is fixed, and to the impression cylin- 
ders J, I’. The printing cylinders contain each the plate in 
curvilinear shape, constituting the form for one side of the 
paper. The web is led between the printing and the im- 
pression cylinders, as shown by the dotted line. After being 
printed on one side by 7, it travels round J and receives an 
impression on the other side from 7", thus being “ perfected.” 
It then passes on to the cutting cylinders K, K’, one of which 
has a serrated knife, which enters the paper, and on the 
application of tension divides the web, causing the peculiar 
saw-like edge seen in copies of journals printed on rotary 
machines. The paper is next carried in over tapes to the 
point where the complete severance takes place. Soon after 
: * : 


&. 
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Fie. 14.—Walter machine. 


problem of printing directly from flat forms of ordinary 
types, as well as from stereotypes, with paper supplied in 
the roll, is one that may be commended to engineers. The 
saving in stereotyping in many eases would be very con- 
siderable; but, even where this is not an oN 
ness and ease with which the type could be manipulated 
would ensure for such an apparatus admission roo anes 
where the large rotaries of the present day are in issi- 
ble. It would also enable illustrated journals to be printed 
from the web. The pictures introduced into some of our 
daily journals are very rude when compared with those in 
periodicals printed on flat-bed machines. is ow 
partly to the distortion that arises when the cast from a 
block is accommodated to a curved surface, partly 


reproduction that electrotyping supplies, ¢ 
imperfect inking powers of the machines. 
a plan has been patented whereby curved e 
pictures can be fastened to blank or dep 
an ordinary curved stereo plate; but 


PRACTICAL. | 


always practicable. With a flat-bed machine the form to be | 
printed from might be of a composite kind,—partly mov- | 
able types, partly stereotype, and partly electrotype. One | 
difficulty of constructing a web printing machine with a flat 
bed is that of turning the sheet so that it may be printed 
almost simultaneously on both sides. It would have to be 
reversed by the continued rotary movement of the cylin- | 
der. This, however, is quite within the limits of practica- | 
bility, and experiments are now being made to devise a | 
machine with this feature. 

For about three centuries after the invention of printing 
the forms were inked by leather balls. When 
machine presses were introduced, their earliest 
inventor tried to use cylinders covered with lea- | 
ther; but the plan was most unsatisfactory, until a subse- 
quent inventor adopted a composition of glue and treacle, 
which was cast into cylinders having an inner “stock ” of | 
metal or wood. For about half a century this composition 
was used exclusively for both hand and machine presses. 
Since then glycerin has been introduced for roller making. 
Hansard’s recipe, in use when the 8th edition of the present 
work was issued, was—glue 4 parts, treacle 12 parts, Paris 
white 1 part. But a much better composition is now formed 
of glue 10 parts, sugar 10 parts, and glycerin 12 parts. The 
glycerin has the property of always keeping the roller moist 
and soft, while the tendency of glue and treacle is to dry 
and harden. A glycerin roller lasts much longer than one 
of glue and treacle. 

Printing ink has peculiar qualities. It is required to 
Qualities of change from the soft adhesive state in which it 

rinting is applied to the type to that of a perfectly hard 
Ink. and dry substance after being transferred to 
the paper. This change of condition must be 
under control, and when air is excluded the ink should 
keep in good order any length of time. During its appli- 
cation to the type its solidification should be as slow as 
possible, and unaccompanied by the emission of any un- 
pleasant or deleterious odor. It ought not to affect the 
rollers, and having been applied to the paper, its action 
should be confined to a very slight penetration, just sufli- 
cient*to prevent its detachment without injuring thesurface 
of the paper. It must dry into a hard, inodorous, and un- 
alterable solid. The ingredients of ink are burnt linseed 
or other oil, resin, and occasionally soap, with various col- 
oring matters; that for black ink is usually lamp-black, 
but charcoal and other cheaper materials are occasionally 
introduced. Ink is removed from types and blocks by de- 
tergents, such as potash and pearlash; benzine is also well 
adapted for the purpose. 


Roller com- 
position. 


Color Printing. 


The apparatus previously described is intended for mo- 
Printing in nochrome printing, whatever be the shade of 
two colors, the ink. When two colors or more have to be 
printed in one composition, there must be a sep- 

arate type form or separate engraving, and a separate print- 
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ing for each. Many attempts have been made to print 
several colors simultaneously by dividing the trough or 
manipulating the rollers. All these have been more or less 
unsuccessful, with the exception of a press invented by Mr. 
W. Conisbee, which prints from type forms in two colors. 
In construction it is somewhat similar to the ordinary sin- 
gle-cylinder machine, but is provided with two sets of ink- 
ing apparatus, including ductor, wavers, and inkers, each 
of which acts totally independent of the rest. The cylinder 
is placed in the centre of the machine and makes two con- 
tinuous revolutions, giving an impression for each color. 


There are two type forms, each containing only the lines 
to be worked in one of the colors, These are in two beds 
_ adjoining one another, and, the circumference of the cylin- 
der being equal to the length of one bed, one color is printed 
_ by the first revolution and the other by the second. The 
_ sheet is thus printed twice without being released from the 


‘gript whereby perfect register is ensured. The speed 
ES flow,” averaging 300 to 400 complete impressions per 
The method by which the beautiful colored supplements 
, issued occasionally with illustrated newspapers 
phy. are printed may be slightly referred to. A 
copy of the artist’s painting is first of all made, 


a scale regulated by the size of the reproduction. This 
: ‘a pemate to the engraver, an outline or key block is 
tones 


pulled. It is now necessary to determine 
color to be used,—a process demanding great 

The key block will, if printed first, afford a 
the ion of the subsequent printings; 
however, that is reserved for a later stage. The 


‘ich the subsequent printings are done must be 
nt nature. The are sometimes pro- 
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duced by the typographic etching process, which gives a 
softness, delicacy, and variety unattainable by the graver., 
The blending of the colors is the most delicate task the 
printer has to undertake. A large picture is often printed 
in ten or more workings, some of them in their turn inten- 
sifying and bringing previous color workings into stronger 
relief, others giving shape and form to the picture. Almost 
to the end of the process, however, the picture will want 
vitality ; its outlines will be hard and bare, or vague and 


| undefined, according to the sequence of the colors. Another 


working may give gray tones where wanted, and may in- 
crease the depth and transparency of various parts. A deep 


| flesh working may have a marked effect on the develop- 


ment; and, near the close of the series, if the entire color- 
ing is found to be too warm, it may be corrected by over- 
printing very nearly the whole subject. Chromo-typog- 
raphy has undoubtedly made great strides during the 
past twenty years, its best results being shown in the 
colored prints for illustrated journals. For the production 
of pictures for commercial and artistic purposes chromo- 
lithography is generally resorted to on account hve 

of its relative economy. In lithography for Mitnavaphes 
typographic purposes the line has to be cut and " 
the space on both sides removed so as to leave the line alone 
to be charged with the ink, or the white space has to be 
etched away with an acid. The printing of isolated points too 
is easily effected from a stone, whereas most minute labor is 
necessary to engrave them. Typographic etching has here, 
however, been of great assistance. The differences of print- 
ing surface caused by the colors are met and overcome by 
the lithographic stone with great facility, even when the 
spaces are largest and most uneven; it is quite the contrary 
in regard to typography, wherein the work has to be 
charged with ink to a greater extent according to its size, 
and the quantity of ink requisite varies with the fineness 
of the strokes and of their distance apart. Owing to this 
we see in most letter-press poly-chromatic prints a defi- 
ciency of transparency, of half-tints, of depth of ground, 
and of general harmony. Even if it were possible to make 
chromo-typography as easy as chromo-lithography, there 
would still be the obstacle of its very much greater cost, 
owing to the expense of the engraving and of the casts 
from the key block. In chromo-lithography the designer 
can repeat the designs for the different stones by a pro- 
cess that costs almost nothing. Also in the process of 
multiplying the blocks the deviation in the register of the 
successive colors is practically unavoidable. In lithogra- 
phy the surface to be printed is nearly level; hence the 
sheet is not shifted and twisted or stretched in places, as it 
is in typography, owing to the alternate closeness and ab- 
sence of contact between the sheets and the raised and 
depressed surface of the block. Whatever success the 
letter-press method has attained of late is owing to the 
invention of electrotyping and process blocks, and to the 
improvement of machinery. For to print these pictures 
enormous strength and rigidity, and the most perfect ar- 
rangements for securing register, are absolutely essential. 


Recent Changes. 


We will now give a cursory glance at the changes that 
have been effected during the last twenty-five . 
years in the processes and the products of the hbo. heed in 
art of printing. That these have been ofa most = PURUNS- 
drastic kind may be gathered from a comparison of the 
appliances figured and described in the 8th or the previous 
editions of the ENCYCLOP®DIA BRITANNICA with those re- 
ferred to above. The hand-press has been almost completely 
superseded by the machine press. Cylindrical impression 
has displaced platen impression, and the finest book-work 
aud woodcut workare done on acylinder press. In book- 
work, indeed, other significant changes have taken place. 
Whereas formerly it was deemed essential that the paper 
should be damped before printing, in order to get a delicate 
and perfect impression, some of the finest books and periodi- 
cals are now printed on dry paper, highly calendered, even 
the illustrated journals and some of the eyening papers 
being so worked. Then, it was thought necessary for the 
safety of the type to interpose a thick soft blanket between 
it and the pressing surface, whether cylinder or platen ; 
now, it is found equally safe, and far more conducive to a 
good impression, to make the packing as thin and hard 
as possible. Then, fine woodcuts were ‘brought up” by 
the use of many “overlays” and “underlays” to correct 
inequalities in the surface of the blocks and emphasize 
some of the parts; now, although the art of “making 
ready ” has been brought to great perfection, the fewer and 
thinner the overlays employed the better. And it may rot 
be irrelevant to point out that the printing of woodcuts has 
improved in the same degree as the engraving of them. 
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Perhaps, however, the most remarkable change is that 
made in newspaper printing. The highest 


ape achievement mentioned in the article “ Print- 
Ree enaner ing” in the 8th edition of this work was the 
printing ; six-cylinder Hoe machine. The makers of that 


apparatus subsequently contrived machines of 
eight and ten cylinders. But they have now been wholly 
superseded by the rotary presses on the Walter principle. 
The hand feeding-in of single sheets is entirely done away 
with, and all newspapers of considerable circulation are 
printed from long reels of paper, uncut, as originally made 
at the paper-mill. The maximum number of copies which 
a machine of this class would print with ten feeding 
attendants and four taking away attendants would be 8000 
an hour. For folding the 8000 printed copies five folding 
machines and at least two attendants would be required to 
keep pace with the printing machines. Thus nineteen men 
were required to print and fold 8000 copies per hour with 
the best machines as late as 1870. With a rotary machine 
doing the same or a larger quantity of work only two men 
are required. The cost for printing and folding 1000 copies 
by the Hoe machine was estimated at 1s. 4d., while with the 
rotary it is only about 2d. Hence the saving of wages to a 
newspaper issuing 200,000 copies a day on 313 working days 
would be nearly £3700 ina year. This, in connection with 
improvements in paper, or rather the discovery of cheaper 
materials, bringing the price of “news” down to about 2d. 
per tb—one quarter of its price a very few years ago—ac- 
counts for much of the enterprise of modern journalism. For 
some time after the abolition of the paper duty there was a 
loss on the circulation of a large-sized penny journal; now 
there is a considerable gain. Lately rotary presses for 
small jobbing work have been constructed ; and before long 
the rotary principle will probably be rendered available for 
illustrated periodicals and fine book-work, printed from 
webs or reels of paper instead of single sheets. Great im- 
provements have also been made in type-found- 
ing, and the Roman and Italie fonts now used 
by English printers are equal to those of any 
country in the world. It is sometimes said that English 
éditions de luxe are not equal to those of the French, and 
that this is owing to the inferiority of the founders. This 
is, however, not quite true: some of the best French 
books are printed from English types or from types cut in 
the English manner. It is also the fashion to compare 
modern printed books with those of the Elzevirs and 
Baskerville. Yet as a matter of fact their best faces have 
been reproduced with perfect success by modern founders. 
From a mechanical point of view the impression given by 
the best machine presses to-day is undoubtedly superior to 
that of the hand-presses of the 17th-and 18th centuries. 
If modern books suffer in any respect on comparison with 
those of former times, which are so highly prized by 
bibliophiles, it is owing to, their want of general artistic 
ensemble, and not to any deficiency in mechanical execution. 
The artistic taste of English printers has, however, been 
greatly raised during the last few years, and a very inter- 
esting movement is going on which must produce important 
results in the future. In 1880 Mr. Andrew W. 


In type 
founding. 


Mee al - Tuer of London organized the Printers’ Speci- 
irchance. men Exchange, a scheme intended to promote 


the technical education of the working printer. 
Each contributor to the exchange furnishes periodically a 
certain fixed number of typographical specimens, all alike, 
which are collated into sets, and again distributed to the 
members, each of whom gets a volume, consisting of one 
copy of the work of each of his fellow-contributors. By 
this plan they become acquainted with the progress made 
by their brethren, and good taste and good work are fostered 
and mutually encouraged. The eighth quarto volume, issued 
in 1887, contains nearly 400 fine specimens of typography 
by as many different hands. It forms also the best criterion 
of the character of the jobbing work done at the present 
day, not only in England but abroad, for the scheme is of 
an international character. The results of the revival in 
artistic printing during the last decade are 
‘ a especially noticeable in jobbing work. Much 

P 8. of this improvement is due to the superior 
material with which the printer is furnished, and especially 
to the great variety of ornamental types which have been 
introduced. The specimen books of the principal type- 
founders are splendid volumes, containing several thousand 
different faces. The best work of German printers is 
noteworthy for its studied neatness and attractiveness, 
tasteful and harmonious arrangement of colors and tint, a 
characteristic and conscientious attention to details of fin- 
ish, exact register, and beauty of impression. American 
work excels in originality of design, brilliancy of color, 
and perfect finish. English printers are closely following 
- the best points of each of these schools of typography. 
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There is a distinct leaning at present to the German style, 
| but with little slavish imitation. The distinctness of 
English typography is maintained, while the beautiful 
| German combination borders, produced with such profusion 

of late, are judiciously utilized, often in conjunction with 
| American type. In the arrangement of colors English 
| printers prefer the quiet harmonious tints of the Germans 
| to the bold striking contrasts of the Americans. 

The vast extent of the operations of the printing frater- 
| nity at the present day is in remarkable contrast 
| to those of the 15th century, when the making 
of books was an art like the sculpture of 

statues or the designing of buildings. Now, printing is a 
manufacture in which large capital and the greatest division 
of labor are essential. The old printers were almost entirely 
independent of other craftsmen. From the casting of the 
type to the mixing of the ink they did nearly everything for 
themselves. Gradually the different departments of the 
art were constituted separate and recognized trades. The 
type-founder was probably the first to secede from the con- 
cern; then printers delegated to others the making of 
presses; afterwards the ink and the rollers found separate 
and distinct manufacturers; and there arose a class of 
persons who, though belonging to other trades, made print- 
ing appliances a specialty, such as printers’ smiths, printers’ 
joiners, and printers’ engineers. Subdivision again has 
taken place in regard to the operations which chiefly apper- 
tain to printing. The same man was formely able to set 
up and print off the types, to fold the sheets perhaps, and 
even to make them up into books. The operative printer 
has now become either a pressman or a compositor. If he 
is of the first denomination, he may be classed according 
as he works at press or machine. If he is a machinist, he 
may superintend or be a “‘ minder,” or he may be a layer-on 
or ataker-off of the sheets. If he is a minder, he may 
understand only book machines or only news machines ; he 
may know all about platens and little about cylinders; or 
of cylinders he may knowonly one kind. Entirely novel 
machines create a new class of artisans, There are men 
perfectly competent to manage a Walter press who are 
ignorant how to work two-color or fine book-work*ma- 
chines. In the compositor’s department division of labor 
is carried out to a still minuter degree. An old-fashioned 
printer would set up indifferently a placard, a title-page, 
ora book. At the present day we have jobbing hands, 
book hands, and news hands, the word “hand” sug- 
gesting the factory-like nature of the business. There 
are jobbing hands who confine themselves to posters, 
and know little about general work even in this de- 
partment. Bock hands comprise those who set up the 
titles and those who set up the body of the work. Of 
these latter again, while one man composes, another, the 
“maker-up,” arranges the pages. Even the art of fitting 
up the furniture or “dressing the chase” is given to the 
“quoin-drawer overseer.” News hands include advertise- 
ment hands and general hands. Some men work by day, 
others altogether by night; some do general book-work 
composition ; others set up head-lines; others make up the 
the galleys; others “prove” them. 


Division 
of labor. 


Old Style Printing. 


Within the last few years there has been an interesting _ 
revival of the old style of book printing. It 
owes its origin to Mr. Whittingham of the Chis- 
wick Press, who in 1843 was desirous of printing 
in appropriate type a work of fiction the diction 
of which was supposed to be that of the reign of Charles IT. 
As the original ‘old face” matrices of the first Caslon had 
been preserved, a font was cast from them, and on getting 
a proof with good ink, on good paper, from a modern press 
the impression was found to be far superior to specimens 
printed from the original font. Since then the demand for 
old-faced characters has steadily increased, and all founders 
now supply imitations of the old types. Comparing the old 
face and the modern characters, the latter are more r 
in size, lining, setting, and color,—using these words in the 
technical sense of the founder; they have finer strokes and 
serifs, and produce in the page a more regularand ‘kling 
general effect. At the same time it may be that 
legibility has been to a certain extent sacrificed to beau 
and general effect. About 1882 an eminent French printer 
made a number of experiments to ascertain what it is that 
constitutes legibility in type, and found that people read 
with less fatigue according as the letters—(a) are rounder, 


(b) are more equal in thickness, (¢) have shorter strokes, 


Old style 
printing. 


(d) are dissimilar to each other, and (e) are well 
to their own body. Drawings of letters 1 
were visible and legible at a distance al 
letters could not be distinguished, T 
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brought about the re-introduction of antique head-pieces 
and tail-pieces, vignettes, and initial letters, which have 
been reproduced from old books by photography and typo- 
etching. For this kind of printing white paper has given 
place to toned, of a straw tint, which is often more agreeable 
to the eyes than the excessively bleached paper which was 
hitherto the fashion. Also hand-made instead of machine- 
made paper has to a large extent come into vogue. Its 
characteristic is the  deckle edge,” which distinguishes it 
from the clean-cut edge of machine papers, and is highly 
prized by some hibliophiles. When extreme verisimilitude 


is required, this kind of printing is done on the blank | 


leaves of real old books, some of which have been ruthlessly 
destroyed for this modern craze. 
the revival of old style printing has been beneficial: it has 
encouraged printers to study the more artistic.attributes of 


of the best kind of book-making. 


Printing Establishment. 


A large book-printing establishment contains many dis- 
tinct departments, some of which have not been 


et “a previously referred to and may here be sum- 
printin marily mentioned. The reading department, 
eablith- sometimes called the closet, consists of a number 
ment. of small apartments, each furnished with a 


desk, a couple of stools, and a shelf for books of 

reference, and having for its occupants the reader and his 
reading-boy. There is also the warehouse, where all the 
printed and unprinted sheets (or “white paper” as it is 
called, whatever its color) are stored. Adjacent to this are 
folding, cutting, hot and cold pressing, drying, and other 
branches, each employing separate classes of artisans. 
Another department is the machine room, where, arranged 

in long rows with an avenue between, are the various print- 
ing machines. The men in this part of the establishment 
wear cotton vestments, covering all their other apparel, and 
caps, invariably made of paper, something like clerical 
birettas. The machine overseer has his box and keeps an 
account of the produce of each machine. Under him are 
the persons whose business it is to cut out overlays for the 
cut or illustrated forms. These men are in their way artists, 
for to then: is attributable much of the beauty and perfec- 
tion of working of each block that goes through their hands. 
They have by them three or four prints or “pulls” of the 
block, and their tools consist of scissors, paste, a sharp knife 
or two, and perhaps a razor-like blade set in a wooden 
handle. Their work is to deepen the shadows, raise the 
lights, lower the edges, and perform a hundred other oflices 
for a block. Standing sentry over each machine is the 
machine minder; under him are the takers-off and layers-on. 
The engine-room and boiler-house are close by, and higher 
up may be the hand-press-room,—provided these appliances 
_ areused. Here are the pressmen and their apprentices. 
There is the storekeeper’s department, fitted up with shelves, 

F racks, and draws, for the orderly storage of type and mate- 
rials. The plate-safe or plate-room is the repository of the 
stereo and electro plates, each plate being kept wrapped up 

| in paper, with a distinctive index number marked thereon, 
; There are also rooms for casting rollers, stereotyping rooms, 
drying rooms for paper, hydraulic pressing rooms, sinks for 

_ washing forms, and lifts for conveying them from one de- 
partment to another. There will possibly be several com- 

_ posing-rooms, such as the ’stab, where all the men are paid 
4 on established weekly wages, the piece room, where they 
are paid by results, and the apprentice’s room. There may 
_ be rooms where particular jobs are done, especially if weekly 

_ periodicals are turned out, and the names of these designate 
the rooms. At the end of each room is the overseer. It is 
. also a common practice for a number of men to 
‘ form themselves into a kind of business part- 
hips. nership called a companionship or ’ship. All the 
transactions of the compositor may be with his 

vn clicker,—the workman who is selected to keep the 
counts of the partnership. From him the compositor 
eives his portion of copy and the necessary directions, and 
to him he gives the matter when it is composed. At the end 
of the week he “writes his bill,” delivers it to the clicker, 
and from the latter receives at pay time the wages he has 

ed. The clicker gets the matter proved or “ pulled” 


JEstr, vol. i, p. 190. 


e ancient  y, Greek Tépoc, the most 
enician cities, is now represented by the 


On the whole, however, | 


| articles, reviews, letters, reports, and paragraphs. 
length of the column aggregate was 264 feet (62 more than 


ast and present, is Louis Mohr's Die 
Ey 


' proof-puller, who usually does nothing else but pull of Printing. 
oP? ‘ 
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proofs. He will then send the proof with the copy to the 
overseer, and the overseer sends it to the reading depart- 
ment to be corrected. The proof, when corrected, is re- 
turned through the overseer (who retains the copy) to the 
clicker, and he gives it to the compositor who set it up. 
When the type is corrected a revise is pulled, which goes 
through the same hands to the overseer again; and then it 
is despatched to the author, editor, or publisher. In awell- 
ordered composing-room strict silence is enjoined upon the 
workmen, Among the industrial pursuits there is none 
more monotonous and more exacting, none demanding more 
patience, sustained industry, and power of endurance than 
the compositor’s art. In a large newspaper oflice the quan- 
tity of types picked up in a few hours is marvellous. No 
better illustration of this could be given than the fact that 


' i | several recent issues of the Times have consisted of three 
the productions of the great printers of the past, and has | 
educated the public taste by presenting them with examples | 


sheets or twenty-four pages, each page comprising six 
columns. In one of these issues 84% of the 144 columns 
were filled with advertisements, 2559 in number, set in ex- 
tremely small type; the remaining 59} columns contained 
The total 


the height of the London Monument). If the matter com- 
prised in the paper, instead of being broken up into columns, 
had been set in one continuous line it would have reached 
one mile 950 yards. The number of separate types used in 
printing this issue was calculated at over two millions, and 
the quantity of printed matter was reckoned to be equiva- 
lent to that contained in two octavo volumes of 480 pages 
each. The literary and mechanical staff of a first-rate 
London daily newspaper, exclyding casual reporters and 
unattached writers on various subjects, aggregates about 
300 persons, 


Bibliography.—On the practice of the art and its auxiliary pro- 
cesses, see Southward, Dictionary of Typography (3d ed.,London, 
1875, 8vo; with the ge | Almanack by William Blades), and 
Practical Printing: a Handbook of the Art of Typography (3d ed., 
London, 1887, 2 vols., 8vo). This last is the fullest work on the 
subject in the English language, embracing composition, press 
work, stereotyping, and electrotyping, and the warehouse depart- 
ment of a printing office. Gould’s Letterpress Printer (2d ed., 
Middlesborough, 1880, 12mo) has a short introduction by South- 
ward, giving a sketch of the origin and progress of the different 
typographical processes and appliances from the beginning. See 
also or y F, Wilson, Typographic Printing Machines and Machine 
Printing (3d ed., London, 1883, 8vo) ; List of Technical Terms relating 
to Printing Machinery (London, 1882, 8vo); Noble, Machine Printing 

London, 1883, 8vo) and Principles and Practice of Color Printing 
endo’ 1881, 8vo); and Wilson, caries ve < and_ Electrotyping 
(London, 1880, 8vo). This last contains a history of stereotyping 
and electrotyping by Southward. The best works in French are 
—Lefevre, Guide Pratique du Compositeur et de ( Imprimeur (Paris, 
1855-72, 8vo, two parts; includes machine work, stereotyping, 
and electrotyping); Claye, sonnel de} Aor Compositeur (3d ed., 
12mo, Paris, 1 “i and Monet, Les Machines et ppareils 0- 
graphiques, suivi des Procédés @ Impression (Paris, 1879, 8vo). he 
best German work, and one which from its completeness super- 
sedes all others, is Waldow’s Illustrierte Encyklopdidie der graphischen 
Kiinste (Leipsic, 1884, lar. 8vo), containing 2798 articles and 581 
illustrations, with a list of German books on typography, ete. 
[America, the standard manual is MacKellar’s American Printer. 
—Am. ED. 

Periodicals.—No trade or interest in the world has, perhaps, so 
many representatives in the press as printing. The journals 
which record its progress and describe its products are unrivalled 
in their excellent mechanical attributes, some equalling the , 
highest class of book-work printing and using paper of the most 
luxurious description. Epeix ereay character is usually worthy 
of their mechanical excellence, and they comprise an immense 
collection of facts and speculations on the subjects involved. 
They also attract a class of writers who in time become specialists 
and do the most valuable work in historical investigation, The 
Printers’ Register (monthly), begun in 1863, the oldest of the English 

ns several valuable contributions 


inting trade journals, con 
printing Willian Bees Lge ei of meee such 23 
“Numismata Typographica,”  “ otheca 'ypographica,” 
“Bonks and thely Enemies,” “The Inventor of the Steam Print- 


ing Press,” and ‘‘ Early Type Specimen Books.” The Paper and 
Printing Trades Journal enartaaies: begun in 1872, is printed in 
old style fashion, and reproduces in tone as well as in manner 
some of the best examples of the French and Italian schools in 
head and tail pieces, vignettes. and ornamental initials. In 
France appear B imprimerte (semi-monthly) and the Bulletin de 
U Imprimerie; in Germany, Archiv fiir Buchdruckerkunst (monthly) 
and Journal fiir Buchdruckerkunst; in Ttaly L’ Arte della Stampa. 
Bee es Aes the aor ak Soa 

ican Bookmaker (New Yor e Fi 
seston pr t's Die periodische Fachpresse der 
cgraphie (Strasburg, 1879). There is also an extended list, 


with historical annotations, in Bigmore and Wyman’s ae 


tty t of Stir, with about 5000 inhabitants, built 
Land the el at the north end of a peninsula, 
which till the time of Alexander's siege was an isla 
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The mole which he constructed to reach the island 
city has been widened by deposits of sand, so that 


the ancient island is now connected with the mainland | 
The | 


| wholly illiterate. 


by a tongue of land a quarter of a mile broad. 
greatest length of the former island, from north to 


south, is about 3 of a mile and its area about 142) 


acres, a small surface for so important a town. The 
researches of Renan seem to have completely refuted 
the once popular idea that a great part of the original 


island has disappeared by natural convulsions, though | 


he believes that the remains of a line of submerged 
wall at the south end indicate that about 15 acres 
more were once reclaimed from the sea and have been 
again lost. Confined to this narrow site—on which, 
moreover, place was found for the great temple of 
Melkarth with its courts and for all the necessities of 
a vast trade, for docks and warehouses, and for the 
great purple factories which in the Roman time were 
the chief source of wealth and made the town an un- 
pleasant place of residence (Strabo, xvi. 2, 23; Pliny, 
v. 76)—Tyre was very closely built; Strabo tells us 
that the many-storied houses were loftier than those 
of Rome. Inthe Roman period the population over- 
flowed its bounds and occupied a strip of the opposite 
mainland, including the ancient Paletyrus. Pliny 
gives to the whole city, continental and insular, a 
compass of 19 Roman miles; but this account must 
be received with caution. In Strabo’s time the island 
was still the city, and Palzetyrus on the mainland was 
30 stadia off, while modern research indicates an 
extensive line of suburbs rather than one mainland 
city that can be definitely identified with Paleetyrus. 
The ancient history of Tyre has been dealt with in 
the article Paanicra ; the topography is still obscure 
owing to the paucity of Phoenician remains. The 
present harbor is certainly the Sidonian port, though 
itis not so large as it once was; the other ancient 
harbor (the Egyptian port) has disappeared, and is 
supposed by Renan to have lain on the other side of 
the island, and to be now absorbed in the isthmus. 
The most important ruins are those of the cathedral, 
with its magnificent monolith columns of rose-colored 
granite, now prostrate. The present building is as- 
signed by De Vogué to the second half of the 12th 
century, but the columns must be older and may have 
belonged to the 4th-century church of Paulinus 
Buseb.., H. E., x. 4). The water supply of ancient 
yre came from the powerful springs of Ras al-‘Ain 
on the mainland, one hour south of the city, where 
there are still remarkable reservoirs, in connection 
with which curious revivals of Adonis worship have 
been observed by Volney and other travellers. Tyre 
was still an important city and almost impregnable 
fortress under the Arab empire. From 1124 to 1291, 
it was a stronghold of the crusaders, and Saladin him- 
self besieged it in vain. After the fall of Acre the 
Christians deserted the place, which was then de- 
stroyed by. the Moslems. The present town has 
THe since the Metawila occupied the district in 
1766. 

TYROL, a province of Austria, with the title of 
*‘county,’’ lies between 10° 10’ and 13° EK. long. and 
45° 40’ and 47° 45’ N. lat., and is conterminous on 
the northwest with the Austrian province of Vorarl- 
berg, on the north with Bavaria, on the east with 
Salzburg and Carinthia, on the southeast and south- 
west with Italy, and on the west with Switzerland. 
The last-named country forms in the lower Engadine 
an angle penetrating deeply into Tyrol. The country 
is entirely mountainous, being traversed by the main 
chain of the Alps. It may be roughly divided into 
the valley systems of the Lech and the Inn to the 
north of the chain and of the Etsch or Adige (Vintsch- 
gau) and the upper Drave (Puster valley) to the 
south (see APs). Its area is 10,316 square miles ; 
its population in 1880 was 805,176, inclusive of mili- 
tary, showing an increase of nearly 4 per cent. since 

1869. Of these 432,062 spoke German, 360,975 
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| Italian or some Romance dialect, and the remainder 


some form of Slavonic; 565,468 persons were able to 
read and write, 56,728 to read only, leaving about 22% 
per cent. of the total population, including children, 
Education is strictly compulsory ; 
but the schools are for the most part closed during 
the summer months, when all available hands are 
required in the fields and on the mountain pastures. 
Agriculture and forestry occupy about two-thirds of 
the entire population. Every householder owns a 
piece of cultivable land in the valley, while his goats, 
sheep, or cattle are driven with those of his algubors 
to the mountain pastures (Alpen, Almen) which be- 
long to the commune. Each commune has a president 
chosen by an elected committee of householders. The 
man selected cannot decline, but is bound to serve his 
term of office The tenure of property is for the 
most part of the nature of abachate ownership. In 
1880, 100,393 persons of both sexes were returned as 
proprietors, 10,283 as tenants. The chief products 
are milk, butter, and cheese. f grain-crops maize, 
which is largely grown in the Inn valley and Vintsch- 
gau, holds the first place. Wheat is grown in the 
lower valleys, barley and rye in the higher, the latter 
in favorable spots at a. height of over 5000 feet. 
Potatoes are found above 6000 feét. In the Etsch 
valley, or district about Meran and Botzen, red and 
white wine of excellent quality is produced (in 1884 
about 6,500,000 gallons). Of late years the cultiva- 
tion of fruit has much developed, especially in south 


Tyrol. Silk is also produced (in 1885, 1268 tons of 
cocoons). Game is still plentiful in the remoter val- 
leys. In every district there are a certain number of 


licensed hunters, the principal game being red deer, 
chamois, hares, blackeock, ptarmigan, ete. Mining 
occupies about one-fifth of the population. At Hall 
near Innsbruck are important salt works, and at Brix- 
legg in the same valley copper and lead are smelted. 
Tron is worked at Fulpmes in the Stubai valley and at 
Prad in the Vintschgau. Zine is found at the head 
of the Passeir valley. In the Middle Ages gold and 
silver were found in sufficient quantities to make it 
worth while to extract them. About 4340 square 
miles of the country are covered with forest, chiefly 
pine, fir, and larch, which, however, is felled in a 
recklessly wasteful way. The capital of the county is 
INNSBRUCK (q.v.). 


The general average of comfort in Tyrol is high, and the 
cost of living is very moderate. The peasant and his 
family are clothed in stuffs spun and woyen at home, from 
the wool and flax produced in their own neighborhood. 
The people are for the most part somewhat reserved in 
manner, but courteous and hospitable. The savage fights 
which used to be a favorite pastime among the younger 
men are now almost, or quite, a thing of the past. In some 
valleys there is a good deal of musical talent; and com- 
panies of Tyrolese singers, particularly from the Ziller 
valley, travel about all over Germany. The zither is a 
favorite instrument, especially in the southern valleys; in 
the northern the guitar is more frequent. The religion is 
almost exclusively Roman Catholic; but in Innsbruck 
there are some hundreds of Protestants. The priests 
belong chiefly to the peasant class, and receive their edu- 
tion at Brixen and the university of Innsbruck. This 
contains about 600 students in the various faculties and 
possesses a library of some 60,000 volumes. There is a diet, 
or landtag, with its seat at Innsbruck, consisting of thirty- 
four representatives of the peasants, thirteen of the citi- 
zens, four of the prelates, ten of the nobles, three of the 
chambers of commerce at Innsbruck, Botzen, and 
and one of the university of Innsbruck. To the 
reichsrath Tyrol sends eighteen members. 
soned by troops recruited exclusively in 


History —The country corresponding to modern T: 
appears in history when the Rhetians were sub 
susand Tiberius. This nation, by some held 
cognate with the Etruscans, occupied the va 
source of the Rhine to that of the Drave. T 
them were the Vindelici, and to the e 
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former were apparently separated from them by the ridges 
north of the Inn, the latter by the water-shed between the 
Etsch and the Drave. Pliny (N. H., iii. 24), gives the names 
of all the tribes. After their subjection by Rome these races 
became Romanized and shared the fortunes of the empire. 
Their position on and about the roads by which the central 
Alps are most easily crossed laid them especially open to 
inroads, and before the end of the 3d century the Alemanni 
had traversed the country. In the course of the next three 
centuries this people settled in the northwestern valleys. 
But the peopling of the greater part of the province by 


Teutons was effected by the Baiuvarii, who were by the | 


year 600 established throughout nearly the entire remainder 
of German Tyrol, some of the Romanized Rhetians proba- 
bly being left, mixed with a few Alemannic stragglers, in 
the upper Vintschgau, while the Lombards pressed up from 
the southward and took possession of the district around 
Trent. The Alemanni and Baiuvarii, governed imme- 
diately by their own dukes, owned a kind of allegiance to 
the kings of the Franks, and ultimately became in the 
time of Pippin and Charles incorporated in the Frankish 
monarchy. The country was then divided for adminis- 
trative purposes into counties (comitatus Grafschaften), under 
counts, whose rank, at first merely official, in course of 
time became, with their office, hereditary. The most 
powerful among them appear to have been those of the 
Vintschgau, where a fertile soil and a climate less rigorous 
than that of the northern valleys allowed more develop- 
ment of wealth. In the 12th century the counts of Tirol 
begin to be conspicuous. This was a small district near 
Meran, taking its name from the ancient castle of Tirol, 
known in the later Roman time as Teriolis. These, in the 
course of the next century, acquired the lordship over 
nearly all the territory now contained in the province of 
Tyrol south of the main chain of the Alps, besides the 
advocacy (Schirmvogtei) of the wealthy sees of Brixen and 
Trent, Meantime the valley of the Inn and those adjoining 
it had come under the dominion of the counts of Andechs, 
a Bavarian family, who were also titular counts of Meran. 
The last of these died without issue in 1248. His wife’s 
sister, Adelaide, married to Meinhard, count of Gérz, was 
left in sole possession of nearly the whole of the province. 
Their son Meinhard II. (1257-1295) was connected with 
some of the most powerful houses in Germany; and, being 
aman of great ability and equal unscrupulousness, he suc- 
ceeded in acquiring the few outlying portions of territory 
and castles still belonging to the smaller nobles, and thus 
_ consolidated Tyrol within the limits by which it has ever 
since been bounded. Carinthia and Styria also formed 
part of his domains; but their connection with Tyrol has 
never been other than a personal one. Meinhard IT. was 


succeeded in turn by his sons Othoand Henry. The latter | 


(1310-1335), a weak and extravagant prince, seems to have 

_ done much towards organizing the government of the 
country. His elder daughter, Margaret, known in Tyrolese 
history and legend as Die Maultasche, “ the Pocket-mouth,” 
the heiress of his territories, took as her second husband 
(in 1342) Louis of Brandenburg. Theirson, Meinhard IITI., 
who succeeded to the county on his father’s death in 1361, 
died in 1363. Margaret thereupon made over all her pos- 
Sessions to the house of Hapsburg, and since that time 
Tyrol has formed part of the hereditary dominions of the 
archdukes of Austria (see AusTrIA). The fidelity of the 
Tyrolese to their counts has for many centuries been pro- 
verbial. The Brenner has more than once offered them a 
secure line of retreat and the mountains a rampart of de- 
fence. Maximilian I. (1493-1519) had an especial affection 
for Tyrol. Heconferred on the province its present title 
of Die gefiirstete Grafschaft; he profited on more than one 
occasion by the refuge it afforded; he spent much of his 
‘time within it; and at his death he directed that a sumpt- 
- uous monument to himself should be erected in the Fran- 
 ciseans’ church at Innsbruck. Tyrol has more than once 
been the scene of sharp fighting. In 1499 the men of Grau- 
-biinden or the Grisons (see SwirzeRLAND) invaded the 
country and defeated the Tyrolese in the neighborhood of 
_ Mals. In 1703 Max Emmanuel, elector of Bavaria, pene- 
_ trated the upper Inn valley, but was driven back. During 
the wars of the French Revolution French and Austrian 

_ armies met more than once within the limits of the prov- 
( By the treaty of Pressburg, 1805, the province was 
to Bayaria. On the renewal of war between 
parte and Austria in 1809 the people rose and expelled 
Savarians, and afterwards, under the leadership of 
reas Hofer, an innk of the Passeir valley, re- 
tedly defeated the French, Bavarian, and Saxon forces. 
br was more than once taken and retaken; and on 
ugust Hofer, after defeating Marshal Lefebvre, was 
in the capital as commandant. But the ill-success 
\ustrian arms elsewhere prevented any support 
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from being sent, and by the treaty of Schénbrunn in Octo- 
ber the Tyrolese were again given up to their new rulers. 
Hofer, being captured through treachery, was shot at Man- 
tua, 20th February, 1810. On the fall of Bonaparte, Tyrol 
reverted to the house of Hapsburg. 

See A. Jiiger, Die Verfassung Tirols, Innsbruck, 1881-85 ; Egger, 
Die Tiroler und Vorariberger, Innsbruck, 1872-79 ; Steub, Drei Som- 
mer in Tirol, Stuttgart, 1871 (2d ed.). (A. J.B.) 


TYRONE, an inland county of Ireland, in the 
province of Ulster, is bounded N. and W. by Donegal, 

v.K. by Londonderry, E. by Lough Neagh and Ar- 
magh, and 8S. by Monaghan and Fermanagh. — Its 
greatest length from north to south is 46 miles and 
from east to west 60. The total area in 1881 was 
806,658 acres or about 1260 square miles. The sur- 
face is for the most part hilly, rising into mountains 
towards the north and south, but eastwards towards 
Lough Neagh it declines into a level plain. Running 
along the northeastern boundary with Londonderry 
are the ridges of the Sperrin Mountains (Sawell 2236 
feet and Meenard 2064 feet). Farther south there are 
a range of lower hills and Mullaghearn, to the north 
of Omagh (1890 feet). South of Clogher a range of 
hills (1265 feet) forms the boundary lebicon Tyrone 
and Monaghan. On each side of the Mourne river 
near Omagh rise the two picturesque hills Bessy Bell 
and Mary Gray. The Foyle forms a small portion of 
the western boundary of the county, and receives the 
Mourne, which flows northward by Omagh and New- 
town Stewart. The principal tributaries of the Mourne 
are the Derg, from Lough Derg, and the Owenkillew, 
flowing westward from Fir Mountain. The Black- 
water, which is navigable by boats to Moy, rises near 
Five- Mile Town, og forms part of the southeastern 
boundary of the county with Monaghan and Armagh. 
With the exception of Lough Neagh, bounding the 
county on the east, the lakes are small, also few in 
number. Lough Fea is picturesquely situated in the 
northwest, and there are several small lakes near New- 
town Stewart. The Ulster Canal runs along the southern 
boundary of the county from Lough Neagh to Caledon. 
The substratum of the northern mountains is mica 
slate interspersed with primary limestone. Yellow 
sandstone appears in the northwest, in the zentre to- 
wards Omagh, and in the southwest, where it plunges 
‘into Fermanagh. The greater portion of the central 
area of the county is occupied by Old Red Sandstone. 
The Tyrone coal-field (6 miles long by 1 to 2 broad) 
extends between Lough Neagh and Dungannon, all 
the measures being represented. The coal-field is 
much broken by faults and has been worked chiefly 
near the surface, and generally in an unskilful manner ; 
the principal pits are near Donation and at Coal 
Island. The coal is bituminous. There are also indi- 
cations of copper, iron, and lead. 


Agriculture—The hilly portions of the county are un- 
suitable for tillage; but in the lower districts the soil is 
remarkably fertile, and agriculture is generally practiced 
after improved methods, the county in this respect being in 
_advance of most parts of Ireland. The excellent pasturage 
‘of the hilly districts affords sustenance to a large number 
‘of young cattle. The total number of holdings in 1885 was 
| 27,958, of which 16,469 or nearly two-thirds were each be- 

tween 5 and 30 acres in extent (8365 between 5 and 15 and 
8104 between 15 and 30). Only 43 were above 500 acres; 
642 were between 100 and 500 acres, 2373 between 50 and 
100, 3937 between 30 and 50, 2573 between 1 and 5, and 1921 
‘did not exceed 1 acre. There were 237,528 acres under 
_ crops, including meadow and clover (255,281 acres in 1876), 
318,550 acres under grass, 1765 fallow, 9378 woods, 72,071 
bog and marsh, 109,539 barren mountain land, and 36,112 
water, roads, fences, etc. The area under corn crops de- 
creased between 1876 and 1885 from 115,738 acres to 105,343, 
—oats from 114,223 acres to 104,040, and wheat from 1166 
to1013. The areas under the other corn crops are very 
small and fluctuate considerably. The area under green 
crops between 1876 and 1885 decreased from 64,971 to 59,- 
387 acres,—potatoes from 44,001 to 40,649, turnips from 
17,157 to 15,581, mangel wurzel from 750 to 487, and other 
green crops from 3063 to 2670. Flax (23,901 acres in 1876) — 
covered 16,364 acres in 1885. The area under meadow and 
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clover in 1876 was 50,671, and in 1885 56,434, but there has | interest. 
The number of horses de- | 


been no increase since 1878, 
creased between 1876 and 1885 from 25,038 to 23,185, of 
mules from 71 to 49, of asses from 1124 to 921, of cattle from 
176,841 to 168,072, of sheep from 45,274 to 44,434, and of 
pigs from 49,012 to 39,530. On the other hand, the number 
of goats increased from 7950 to 8984, and of poultry from 
674,826 to 737,859. 

According to the latest landowner’s Retwrn (1876), the 
county was divided among 2787 proprietors owning 775,285 
acres at a total annual value of £426,224 ($2,071,448.64], the 
average value per acre being nearly Ls. [$2.67]. Of the 
proprietors 1070 owned less than 1 acre each, the total dis- 
tributed amongst them being 272 acres. The estimated 
extent of waste land was 4000 acres. The following pos- 
sessed over 10,000 acres each—duke of Abercorn 47,615 
acres, earl of Castlestuart 32,615, earl of Caledon 29,236, 
commissioners of church temporalities 28,002, Sir John M. 
Stewart 27,906, Arthur W. Cole Hamilton 16,683, represen- 
tatives of Sir William M’Mahon 16,326, Sir William Verner 
16,043, earl of Belmore 14,359, Thomas Arthur Hope 13,996, 
Lord Dorchester 12,608, Michael Smith 10,968, Louisa Eliza- 
beth De Bille 10,455, and Thomas R. Browne 10,125. 

Communication.—Besides Lough Neagh and the Ulster 
Canal, Tyrone has the river Foyle, which is navigable for 
small craft to a point opposite St. Johnstone, and thence by 
artificial cutting to Strabane, and the Blackwater, which is 
navigable for boats to Moy. The Great Northern Railway 
intersects the county by Dungannon, Pomeroy, Omagh, 
Newtown Stewart, and Strabane. 

Manufactures—The manufacture of linens and coarse 
woollens (including blankets) is carried on. Brown earthen- 
ware, chemicals, whisky, soap, and candles are also made. 
There are a few breweries and distilleries, and several 
flour and meal mills. But for the lack of enterprise the 
coal and iron might aid in the development of a considerable 
manufacturing industry. 

Administration and Population—The county comprises 8 
baronies, 46 parishes, and 2164 townlands, Formerly it 
returned two members to parliament, the borough of Dun- 
gannon also returning one; but in 1885 Dungannon was 
disfranchised and the county arranged in four divisions— 
east, mid, north, and south—each returning one member. 
It is in the northwestern circuit, and assizes are held at 
Omagh and quarter-sessions at Clogher, Dungannon, Omagh, 
and Strabane. There are fourteen petty sessions districts 
within the county and portions of four others. The county 
is in the Belfast military district. 

From 312,956 in 1841 the population had decreased by 
1861 to 238,500, by 1871 to 215,766, and by 1881 to 197,719 
(96,466 males and 101,253 females). -In 1881 there were 
109,793 Roman Catholics (119,937 in 1871), 44,256 Protestant 


Episcopalians (49,201 in 1871), 38,564 Presbyterians (42,156 | 


in 1871), 3597 Methodists (3115 in 1871), and 1509 of other 

- denominations (1357 in 1871). The number of persons in 
the county who could read and write in 1881 was 98,764, 
who could read only 38,783, the remainder (60,172) being 
wholly illiterate. Twenty-two persons could speak Irish 
only and 9796 Irish and English. For the seven years 
ending 1885 the average number of emigrants annually 
was 3085. The population of the principal towns in 1881 
was—Strabane 4196, Omagh (the county town) 4138, Dun- 
gannon 4084, and Cookstown 3870. 

History and Antiquities—Anciently Tyrone was included 
in the portion of Ulster made “ sword-land” by the Scots. 
It became a principality of one of the sons of Niall of the 
Nine Hostages, and from his name—Eogain—was called 
Tir Eogain, gradually altered to Tyrone, From Eogain were 
descended the O’Neals or O’Neills and their numerous septs. 
The family had their chief seat at Dungannon until the 
reign of Elizabeth, when it was burned by Hugh O'Neill to 
prevent it falling into the hands of Lord Mountjoy. The 
earldom of Tyrone had been conferred on Con Bacagh 
O'Neill by Henry VIII., but he was driven into the Pale by 
one of his sons Shan, who with the general consent of the 
people was then proclaimed chief. From this time he 
maintained a contest with English authority, but his last 
remaining forces were completely defeated near the river 
Foyle in May, 1567. During the insurrection of 1641 Char- 
lemont Fort and Dungannon were captured by Sir Phelim 
O'Neill, and in 1645 the Parliamentary forces under General 
Munro were signally defeated by Owen Roe O’Neill at Ben- 
burb. At the Revolution the county was for along time in 
the possession of the forces of James II. Dungannon was 
the scene of the famous volunteer convention in 1782. 
Raths are scattered over every district of the county. 
There is a large cromlech near Newtown Stewart, another 

_ at Tarnlaght near Coagh, and another a mile above Castle- 
derg. At Kilmeillie near Dungannon are two circles of 
-stones. The monastic remains are of comparatively little 


TYRTAUS. 


There are still some ruins of the ancient castle of 
the O’Neills, near Benburb, and among other ruined old 
castles mention may be made of those of Newtown Stewart, 
Dungannon, Strabane, and Ballygawley. 


TYRTANUS, Greek elegiae poet, lived at Sparta 
about the middle of the 7th century B.c. According 
to the legend current in later times, he was a native 
of the Attic deme of Aphidnze, and was invited to 
Sparta, on the suggestion of the Delphic oracle, to 
assist the Spartans in the Second Messenian War. It 
is difficult, 1f not impossible, to determine the element 
of truth in this story. Herodotus at least either did 
not know, or disbelieved, the tradition, which meets 
us first in Plato (Laws, i. 629A), to the effect that, 
although Tyrteeus was by birth an Athenian, he had 
the Spartan citizenship conferred upon him (see 
Herod., ix. 35). From Plato down to Pausanias we 
can trace the gradual growth and expansion of the 
legend. Ephorus is the first to call Tyrtazeus a lame 
poet ; by later generations he is represented as a lame 
school-master. Basing his inference on the ground 
that Tyrtzeus speaks of himself as a citizen of Sparta 
(Fr. 2 v. 3), Strabo (viii. 4, 10) was inclined to reject 
the story of his Athenian origin, regarding the elegies 
in question as spurious. On the whole, perhaps, the 
conjecture of Busolt (G7. Gesch., p. 166) comes nearest 
to the truth: the entire legend may well have been 
concocted during the 5th century in connection with 
the expedition sent to the assistance of Sparta in her 
struggle with the revolted Helots at Ithome. It is 
possible, as Busolt suggests, that Tyrtaeus was in 
reality a native of Aphidna in Laconia. However 
this may be, it is certain from the fragments of his 

oems that he flourished during the Second Messenian 

ar (circ. 650 B.c.)—a period of remarkable musical 
and poetical activity at Sparta (see TERPANDER)—that 
he not only wrote poetry but took part in the actual 
service of the field, and that he endeavored to compose 
the internal dissensions of Sparta by inspiring the 
citizens with a patriotic love for their fatherland and 
its institutions. 

We possess in all about twelve fragments of Tyrtzeus’s 

oetry, varying in length from one to forty-four lines. 

hey are preserved by Strabo, Lycurgus, Stobzeus, 
and others. Wemay divide them into two varieties, 
according to the metre and dialect in which they are 
composed. The first class consists of elegies in the Ionic 
dialect, written partly in praise of the Spartan consti- 
tution and King Theopompus (Etvoyia), partly to 
stimulate the Spartan soldiers to deeds of heroism in 
the field (‘Yojxa:-—the title is, however, later than 
Tyrtzeus). The interest of the fragments preserved 
from the Eivouia is mainly historical: they form our 
only trustworthy authority for the events of the First 
Messenian War (Fr. 5, 6, 7). The ‘Yrobjnac 
considerable poetic merit, in spite of the occasional 
monotony of their versification. Addressed to a nation 
of warriors, they paint in vivid colors the beauty of 
bravery and the shame of cowardice; there are also 
lines in them which reveal the soldier as well as the 
poet, e.g., Fr. 10, 31-32. One striking feature is the 
genuinely Greek feeling for plastic beauty, showing 
itself in the beautiful picture of the youthful form 
lying dead upon the battlefield (Fr. 10, 27-30, and 12, 
23-34; see also Symonds’s Greek Poets, i. p. 74). 
The popularity of these elegies in the Spartan 
was ra that, according to Athenzeus (xiv. 630 F), 
became the custom for the soldiers to sing them r 
the camp fires at night, the polemarch rewarding the 
best singer with a piece of flesh. Of the second class 
of us’s poems, marching songs, written in the 
anapeestic measure and the Dorian the ins 
are too scanty to allow of our pronouncing a t 
on their poetic merit. ak a gle 


See Bergk, Poete Lyrici Greci, vol. ii. 
1882. Fragment 10 (re@vdyevar yap xa) 
translated into English verse by Campbell 
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TYTLER—TYUMEN. 


TYTLER. The surname of three Scottish writers, 
ag ee on historical subjects. 

1. ALEXANDER FRASER T'YTLER (1747-1813), Lord 
Woodhouselee, Scottish judge, was the eldest son of 
William Tytler (see below), and was born at Edinburgh 
on 15th Rihaber 1747. 


sington taught by Dr. Elphinston, the translator of 
Martial’s Hpigrams. He returned to Edinburgh in 
1765, skilled in Latin versification, and with a com- 
petent knowledge of Italian, and a taste for drawing 
and natural history. He was called to the bar in 1770. 
His first work, a supplement to the Dictionary of 
Decisions, widertaken on the suggestion of Lord 
Kames, was published in 1778, na a continuation 
appeared in 1796. In 1780 Tytler was appointed con- 


joint professor of universal history in the university | 


of Edinburgh. becoming sole professor in 1786. In 
1782 he published Outlines of his course of lectures, 
afterwards extended and republished under the title of 
Elements of General History. The Elements has 
passed through many editions, and has been translated 
into several European languages as well as into Hin- 
dustani. The lectures themselves were published in 
1834 in Murray’s Family Library. In 1790 Tytler 
was appointed judge-advocate of Scotland, and while 
holding this office he wrote a Treatise on the Law of 
Courts-Martial. In 1801 he was raised to the bench, 
taking his seat (1802) in the court of sessions as Lord 
4 houselee. He died at Edinburgh on 5th January, 
13. 


Besides the works already mentioned, he was the author 
of several papers in the Mirror, the Lounger, and the Trans- 
actions of the Royal Society of Edinburgh ; he also wrote Life 
and Writings of Dr. John Gregory ; Essay on the Principles of 
Translation, 1790; a dissertation on Final Causes, prefixed 
to his edition of Derham’s Physico- Theology, 1799; a political 
ona entitled Ireland Profiting by Example, 1799; an 

} y on Laura and Petrarch; and The Life and Writings of 
Henry Home, Lord Kames, 1807. 


2. Parrick Fraser TyTLER (1791-1849), as the 
son of Lord Woodhouselee and grandson of William 
‘Tytler, may be said to have inherited a taste for liter- 
ary and historical pursuits. He was born at Kdin- 
| burgh on 30th August, 1791, and was educated chiefly 
at the High School and university, being called to the 
bar in 1813. His earliest literary effort appears to 
have been a chapter or two contributed to Alison’s 
Travels in France (1815) ; and his first independent 
essays were Per in Blackwood’s Magazine. In- 
heriting the family talent for music, and with a facility 
in throwing off humorous little poems and songs, he 
e several contributions to Thomson’s Select Melo- 
dies of Scotland, 1824. In 1819 he published the 
_ Life of James Crichton of Cluny, commonly called the 
_ Admirable Crichton, a second edition appearing in 1823. 
This was followed by a Memoir of Sir Thomas Craig 
_ of Ricearton, 1823; an Essay on the Revival of Greek 
| Literature in Italy, and a Life of John Wickliff, pub- 
ed anonymously, in 1826. The History of Scot- 


~ Sea 


Scott, and occupied Tytler for nearly twenty years, in 
the course of which he removed to London for conven- 
ience of research. The first volume appeared in 1828, 
d the ninth and last in 1843. The original investi- 
tions on which the work was founded gave it an 
authority which no previous history of Scotland pos- 
ed, and the clear and graphic style made it inter- 
ng and popular. The last few years of his life 
spent in physical prostration and mental depres- 
and he died at Great Malvern on 24th December, 


g the progress of his History a large amount of other 
1€ fm his pen, as the following list shows: Lives 
Worthies, for Murray’s Family Library, 3 vols., 

istorical View 7H Progress of Discovery in 
1 Life of Sir Walter h, 1833, for the 
Library ; Life of Henry VIII., 1837; Eng- 


land was undertaken at the suggestion of Sir Walter | P 
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land under the Reigns of Edward VI. and Mary, from original 
letters, 2 vols., 1839; article “Scotland” in the seventh edi- 
tion of the ENCYCLOPADIA BRITANNICA, afterwards pub- 
lished separately as a school history) ; Notes on The Darnley 


| Jewel, 1843; on the Portraits of Mary Queen of Scots, 1845 (pri- 
: | vately printed); and Memoirs of the War carried on in Scotland 
4 After passing through the} 
High School, he was sent in 1763 to a school at Ken- | 


and Ireland, 1689-91, by General Mackay, edited in conjunction 
with Hog and Urquhart, and presented to the Bannatyne 
and Maitland Clubs in 1833. 

3. WitirAm Tyrer (1711-1792), of Woodhouse- 
lee, writer on historical and antiquarian subjects, was 
the son of Alexander Tytler, writer in Edinburgh, and 
was born in that city on 12th October, 1711. He was 
educated at the High School and the university, and, 
having adopted his father’s profession, was in 1744 
admitted into the society of Writers to the Signet. 
While successfully practicing as a lawyer, he found 
time to devote attention to historical investigation. 
In 1759 he published an Inquiry, Historical and Criti- 
cal, into the Evidence against Mary Queen of Scots, 
and an Examination of the Histories of Dr. Robertson 
and Mr. Hume with respect to that Evidence. This 
work, which warmly defended the character of the 
queen, met with great success. Four editions, the 
later ones considerably enlarged, were published in the 
author’s lifetime ; and it was translated into French, 
In 1783 he published the Pvetical Remains of James 
the First, King of Scotland, to which he added a dis- 
sertation on the life and writings of the royal author. 
He wrote an essay on ‘‘ Scottish Musiec,’’ which was 
rd tytn to Arnot’s History of Edinburgh. His 
‘* Dissertation on the Marriage of Queen Mary to the 
Earl of Bothwell’? and ‘‘ Observations on the Vision, 
a Poem,’’ appeared in the Transactions of the Society 
of Antiquaries of Scotland (1791-92). A paper inthe 
Lounger, on ‘‘ Defects of Modern Female Education,” 
and an Account of Fashionable Amusements in Edin- 
burgh in the Seventeenth Century complete the list of his 
works. He died at Edinburgh on 12th September, 
1792. 

TYUMEN , a district town of West Siberia, in the 
government of Tobolsk, is situated at a point where 
the chief highway from Russia across the Urals touches 
the first navigable river (the Tura) of Siberia. <A 
railway passing through Ekaterinburg and the princi- 

al iron-works on the eastern slopes of the middle 
Urals connects Tyumefi with Perm, the terminus of 
steamboat traffic on the Kama and Volga. The Tura 
being a tributary of the Tobol, which joins the Irtish, 
a tributary of the Ob, Tyumefi has regular steam 
communication with Omsk and Semipalatinsk by the 
Irtish (steamers penetrating as far as Lake Zaisan in 
Dzungaria) ; with Tomsk, Barnaut, and Biysk, in the 
Altai, by the Ob and the Tom; with Irbit—the seat 
of the great Siberian fair—by the Tura and the Nitsa ; 
and by the Tobol, the Irtish, and the Ob with the 
Arctic Ocean and the fisheries of the lower Ob. Tyu- 
meii stands also at the western extremity of the Sibe- 
rian highway which goes via Omsk, Tomsk, and Kras- 
noyarsk to Teicatal In summer the Tura sometimes 
falls so low that steamers have to stop 90 miles off, 
assengers and goods being taken thence to Tyumeii 
in lighter vessels. 'The town is well built, and stands 
on both banks of the Tura, which is here spanned by 
a bridge. The portion on the low left bank is in- 
habited by the poorest class and is often inundated ; the 
best houses are on the high right bank. The streets 
are unpaved, but the houses (principally wooden) are 
for the most part inclosed by gardens. The people, 
who are famed throughout Siberia for their esd looks, 
have always been renowned for their industrial skill. 
Woollen cloth, linen, belts, and especially boots and 
gloves, are manufactured to a large amount (70,000 

airs of boots and 300,000 pairs of gloves annually). 

'yumeii carpets, although made in the simplest way 
and with the plainest tools, have a wide renown in Russia 
and Siberia, and recently have appeared in the mar- 
kets of western Europe as of Oriental origin. 
kinds of metal wares are made in small workshops. 


: 
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Sheepskins and various kinds of cloth are extensively 
manufactured, and the leather prepared at the tanner- 
ies (100 in number) is extensively sold all over Sibe- 
ria, the Kirghiz steppe, and Bokhara. An establish- 
ment has recently been opened for the construction of 
barges, and a paper mill, the first in Siberia, was 
opened in 1886. 


only by that of Irkutsk and of Tomsk. In addition to 


The trade of Tyumeii is exceeded | 


TZARSKOYE SELO—U. 


its primary schools Tyumeifi has a ‘‘real’’ school. The 
population, which is of a fluctuating character in 
summer, is differently estimated at 13,000, 14,500, 
and 18,000. 

TZARSKOYE SELO. See Tsarskoyx SExo. 

TZETZES, JoANNes, a voluminous Byzantine 
writer of the 12th century. See GREECE, vol. xi. p. 
130 sq. 


U, 


holds the twenty-first place in our alphabet. The rounded form of the second symbol in the digraph FB 


corresponding place in the 


Greek alphabets (7.e., FH) by which the sound F is indicated in a very 


was occupied by Y (with some slight variations of | old inscription (see hein. Mus., xlii. 317) ; if this is 


form). The form in the Italian alphabets was gen- 
erally V. These three are only modifications of one 
original; but they are independent symbols with us, 
though Y does not represent any sound otherwise un- 
represented. It will be most convenient to describe 
the three forms once for all. 


With T we reach the end of the original Phoenician | 


alphabet. The remaining symbols—no fewer than six 
with us, four in the completed Latin alphabet—are 
accretions, either modifications of old symbols for 

reater exactness or old symbols themselves which had 
fallen out of their proper place and were added again. 
The first new symbol was needed to represent the im- 
portant vowel sound wv. We have already seen that 
the Greeks employed the Phoenician symbols for the 
breaths which they did not want as symbols for the 
vowels which they did want. Thus we should have 
expected that the Phoenician vau would have been 
used for wu. But vau was already employed for w, 
which was a living sound in early Greek ; the form 
used was F (the so-called digamma), the origin of our 
F. What then was the origin of the symbol for w ? 
In the earliest Greek we find the two forms Y and V, 
é.g., in inscriptions of Thera. Now the Moabite form 
of vau is \’, which resembles the Y more than F. It 
is difficult to see why the presumably oldest Phoenician 
form should appear, not in the sixth place of the 
Greek alphabet, but at the end, where it must have 
been an arbitrary addition; and, although the Y form 
could be derived from F (middle steps are found), it is 
not easy to get F from YY. e may suppose that the 
two symbols, F and Y, were obtained by the Greeks 
from independent Pheenician alphabets, the first being 
kept by those Greeks who required a symbol for w, 
and did not at first need any special sign to distinguish 
wu (which in the earliest re times known to us had 
the value of German ii) from o; while the others took 
the form Y to express the modified wu, and probably 
never really adopted the F, except as a numeral; it 
does not appear even in the very old Abu Simbel in- 
scription written by the Ionian mercenaries of Psam- 
mitichus. It is noteworthy that in that inscription 
both the forms Y and Y appear, whereas in those of 
Thera and Melos we have sometimes the one some- 


times the other, but not both in the same inscription, | 
and a study of the writing leads to the conclusion that | 


the Y was felt to be the true (7.e., the older) form, but 
ST V was used more frequently for the sake of sim- 
plicity. 

At Rome the single form V denoted both the vowel 
uw and also the consonantal w. F retained its place as 
sixth in the alphabet, but with the value off, which 
was unknown to the Greeks; a peculiar form, LE, in 
which the middle stroke has gone to the bottom, seems 
to have been affected by its neighbor E ; this is found 
in Etruscan, Umbrian, and Samnite inscriptions; it 
has, however, the value of w; while a curious symbol 
8 appears at the end of the Etruscan alphabet, and 
is also used in the Eugubine tables, with the value 
of f; the origin of this is uncertain. It may be a 


so, the Latin alphabet has the first member of the 
digraph, the Etruscan has the second. Next, the 
symbol Y was added (together with Z) in the Ist cen- 
tury B.C. to represent more exactly, in borrowed 
words, the sound of Greek upsilon. 

Lastly, the form U was differentiated from Y. It is 
the uncial form, and so belongs to the general transi- 
tion trom the pointed to the rounded character which 
conduced to greater convenience of writing, Ex- 
amples of it may be seen in the article on PALMOG- 
RAPHY ; see the specimen of Latin uncial of the Sth 
or 6th century (vol. xviii. p. 157), and the half-uncial 
of the Lindisfarne Gospels, about 700 A.D. (7bid., p. 
163). It was clearly a matter of convenience to have 
separate symbols to represent sounds so distinct as 2 
and v; but the application of the two symbols seems 
to have been due to chance rather than design. The 
form VY remained in use at the beginning of words, 
whereas w, which was the uncial and cursive form, 
naturally was used rather in the middle; by degrees 
the initial form was appropriated to consonants,— 
‘gi as Dr. Taylor suggests (Alphabet, ii. 189), 

ecause the consonant is commoner at the beginnin 
of words, or for some other reason, while the media 
form was connected with vowels. 


sin‘ good, ‘* food,’’ ete., written ‘* gode,”” 
‘““fode’’ in Mid 


ram.” 

sound, spelt in English ou or ow, as_in “how, 

“house,” “‘mouse,”” “‘ bower,” for O.B. “hi,” 
“his,” “miis,” ‘‘bir.’’ According to Mr, A. 
J. Ellis, words derived from the neh in 


Chaucer's time the sound of French u; and Sir John 
Cheke’s statement ‘‘eum duke, tulce, lute, 

dvk, Tuk, yur, peBve dicimus, Greecum v sonaremus,’ 
seems strong for the same practice in the 16th cen-— 
tury. In the 17th centu fhe mode 


stitution of w for 
as ‘‘ busy’’ (orig. vsig). At the sa 
the corruption of u to the (so-called) % 
‘shut,’ ete.; this is not a w sound at all 


_ the ry t rn pronunciation 
of « as iu in ‘‘muse,” “duke,’’ “ mute,”’ ‘* pure” 
had come in, Hence also we may explain the 


in some genuine Engl 


UBEDA—UEBERWEG. 


tral vowel as heard indifferently in ‘‘ but,’’ ‘‘sun,”’ 
*son,”’ ‘‘blood;”’ it is often confounded by writers 
with the true @ heard in “ pull”’ and in the northern 
pronunciation of “but,” “‘shut.’’ For the history 
of the German ‘‘ modified ”’ w (spelt ii, but originally 
ue) see under Y. 

UBEDA, a town of Spain, head of an administra- 
tive subdivision in the province of Jaen, stands on a 
gentle slope about 5 ellen from the right bank of the 
Guadalquivir, and about 22 miles to the east of the 
Menjibar station on the railway from Madrid to Cor- 
dova. Under the Moorish rule it was a place of con- 
siderable consequence, its population being said to 
have at one time menbonee 70,000. Some portions 
of the old walls, with towers and gates, still remain, 
but none of the public buildings are of great age, the 
oldest church, that of San Salvador, dating from 
1540-56. The population within the municipal boun- 
daries in 1877 was 18,149. 

UDAIPUR [OopryporE] or MEWAR, a native 
state in Rajputana, India, with an area of 12,670 
square miles. It extends from 23° 49’ to 25° 58” N. 
lat., and from 73° 7’ to 75° 52’ E. long., and is bounded 
on the N. by the British territory of Ajmere ; on the 
E. by the native states of Bundi, Gwalior, Tonk, and 
Partaibgarh ; on the 8. by Banswéra, Dungarpur, and 
Mahi Kantha; and on the W. by the Aravalli Moun- 
tains, separating it from Marwar and Sirohi. The 
greater part of the country is level plain. A section 
of the Arayalli Mountains extends over the south- 
western and southern portions, and is rich in minerals, 
but the mines have been long closed. The general 
inclination of the country is from southwest to north- 
east, the Banas and its numerous feeders flowing from 
the base of the Aravalli range. There are many lakes 
and tanks in the state, the finest of which is the Dhebar 
or Jaisamand, with an area of nearly 21 square miles ; 
it is considered to be the largest sheet of artificial 
water in the world. There are only two metal roads in 
the state; the Nimach State Railway passes through 
the northeastern part. 

In 1881 the population, exclusive of 51,076 Bhils, was 
1,443,144 (males 772,685, females 670,459); Hindus num- 
bered 1,321,521, Mohammedans 43,322, Jains 78,171, and 
Christians 130. The only town with over 10,000 inhabitants 
_is Udaipur, the capital (38,214). This city is picturesquely 
situated on a lake 2000 feet above sea-level, and faces 
wooded hills. It contains the royal palace, which is a 
noble pile of granite and marble, built on the crest of a 
rocky ridge overlooking the lake, city, and valley. There 
are no manufactures of any importance in the state, and 
the crops as a rule only suffice for local wants. The prin- 
_ cipal imports are salt, piece goods, groceries, metals, medi- 
eines, sugar, ivory, and tobacco; and the exports are mostly 
confined to turmeric, gir, cotton, indigo, til, opium, and 
eattle. The total income of Udaipur in 1885-86 was 
Sotend [$1,261,772.64]. The state was taken under the 
protection of the British Government in 1817, and it pays 
an annual tribute of £20,000 [$97,200]. The family of the 
raja of eat, ranks highest in dignity among the Rajput 
0 ia. 


_UDAL (Danish ode/) is a kind of right still existing 
in Orkney and Shetland, and supposed to be a relic of 
the old allodial mode of pndtieidiog existing antece- 
dently to the growth of feudalism in Scotland. The 
udal tenant holds without charter by uninterrupted 
ession on payment to the crown, the kirk, or a 
ee from the crown of a tribute called scat (Dan- 
h skat), or without such Vs preg the latter right 
being more strictly the udal rig! t. Udal lands descend 
» all the children equally. They are convertible into 
eus at the Co of the udallers. 
UDALL, Nicwonas (b. 1505-d. 1556"), author of 
the iest extant regular English vii Udall 
a typical man of the Renaissance in England, a 
i Ne 


of Udall’s death is sometimes erroneously given as 
ch year his play of Kzekias was performed at Cam- 
r Say Elizabeth. He was buried at St. Margaret’s, 

on 23d gant 1556 (see memoir in per’s 
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schoolmaster by profession, a classical scholar, a trans- 
lator of Terence and Erasmus, and a writer of pageants 
and interludes. He was high in favor at court, wrote 
verses for the city pageant exhibited at Anne Boleyn’s 
coronation in 1533, and was honored by Mary in 1554 
as one that had ‘‘heretofore showed and mindeth 
hereafter to show his diligence in setting forth of 
dialogues and interludes before us for our regal disport 
‘and recreation.” The severity of his discipline at 
| Eton, where he was headmaster, has been immortal- 
| ized by the quaint lines of one of his pupils, Thomas 
|'Tusser. The exact history of the production of his 
lcomedy Ralph Royster Doyster is not known. A 
| printed copy wanting the title-page came to light in 
1818, and we know that it was licensed to be printed 
in 1566, It is a distinct advance in construction on 
| the Merry Interludes of John Heywood, but it is not 
'a comedy in the strict English sense, being, like the 
| interludes, essentially farcical in motive, character, and 
‘incident. Although an imitation of the Latin comedy, 
‘it is far from being a servile imitation, and abounds in 
/ fresh fun and cleverness. It has been twice reprinted, 
_—by the Shakespeare Society (with a memoir by Mr. 
Cooper) and in Arber’s Reprints. 
UDINE, a town of Italy, in the province of Udine, 
|in a wide plain near the foot of the Carnie Alps, on 
the Roja, 84 miles by rail northeast from Venice and 
49 miles northwest from Trieste. It is enclosed by an 
imposing wall of considerable antiquity, some 4 or 5 
miles in circumference, and fortified with towers. In 
the centre, on an eminence, stands the old castle, at 
one time the residence of the patriarchs of Aquileia, 
and now used as a prison. Grouped around this is the 
old part of the town, with narrow crooked streets, 
some of which are lined with arcades. The cathedral, 
which is a Romanesque building with fine pillars, and 
an hexagonal tower bearing 14th-century sculptures, 
contains some interesting examples of native art (by 
Giovanni Martini da Udine and others). The church 
of S. Maria della Purita has frescos by Tiepolo. On 
the principal square stands the town-hall, built in 1457 
in the Venetian-Gothie style, and skilfully restored 
since a fire in 1876 ; opposite is a clock tower resemb- 
ling that of the Piazza di San Marco at Venice. The 
archiepiscopal palace and Museo Civico, as well as the 
municipal Donker, have some valuable paintings. 
Several of the palaces of the nobility have striking 
architectural features, and the town is adorned by 
many beautiful public walks. The leading industry 
of Udine is silk-spinning, but it also possesses manu- 
factures of linen, cotton, hats, and paper, tanneries, 
and sugar refineries, and has a considerable trade. 
The population in 1881 was 23,254. - 


Udine is the Vedinwm of Pliny ; it was then a municipium, 
but quite an inconsiderable place compared with Forum 
Julii (Cividale) 11 miles to the east, or Aquileia 22 miles to 
south-southeast. In the Middle Ages it became a flourish- 
ing and populous city ; in 1238 the patriarch Berthold made 
it the capital of Frruxr (q.v.), and in 1420 it became 
Venetian. 

UEBERWEG, Frrepricu (1826-1871), best known 
by his History of Philosophy, was born on the 22d 
January, 1826 at Leichlingen, in Rhenish Prussia, 
where hs father was Lutheran pastor. His mother, 
left early a widow, devoted her scanty means to the 
education of her only son. Ueberweg passed through 
the gymnasium at Elberfeld, and studied at the univer- 
sities of Gottingen and Berlin. In 1852 he qualified 
himself at Bonn as privatdocent in philosophy. His 
System of Logic, published in 1857 (English transla- 
tion 1871), and his essay On the Authenticity and the 

Order of the Platonic Writings, crowned by the Im- 
perial Academy of Vienna (published 1861), con- 
tributed to draw attention to him as at once a scholar 
and athinker. In 1862 he was called to Kénigsbe 
as extraordinary professor, and in 1867 he was advan 
to the ordinary grade. He married in 1863, and on 
the 9th June, 1871, he died prematurely. 
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The chief work of his later years was his compendious 
History of Philosophy, which is unmatched for fulness of 
information combined with conciseness, accuracy, and im- 
partiality of treatment. The first part appeared in 1862. 
An English translation, in two volumes, was published in 
1872, and has gone through several editions. Ueberweg 
translated, in 1869, Berkeley’s Principles of Human Knowledge, 
with notes, for Kirchmann’s Philosophische Bibliothek. In 
philosophy Ueberweg was strongly opposed to the subjee- 
tivistic tendency of the Kantian system, maintaining in 
particular the objectivity of space and time, which involved 
him in a somewhat violent controversy with several oppo- 
nents. His own mode of thought he preferred to describe 
as an ideal realism, which refused to reduce reality to 
thought, but asserted a parallelism between the forms of 
existence and the forms of knowledge. Beneke and 
Schleiermacher seem to have exercised most influence upon 
the development of his thought. A short memoir, by his 
friend F. A. Lange (author of the History of Materialism), 
gives some account of what may be called personal opinions 
in philosophy and theology, which did not find expression 
in Ueberweg’s published writings. 


UFA, a government of southeastern Russia, on the 
western slope of the Urals, has Vyatka and Perm on 
the N., Orenburg on the E. and $., Samara and 
Kazaii on the W., and comprises an area of 47,112 
square miles. In virtue alike of its physical charac- 
ters and of its population, which belongs chiefly to 


the Ural-Altaic stock, it forms an intermediate link | 


between Europe and Asia, and it was only recently 
separated from the government of Orenburg, which is 
now limited to the eastern slopes of the Urals. Sey- 
eral craggy and densely wooded ridges, running from 
southwest to northeast parallel to the main chain of 
the southern Urals, occupy its eastern part. They are 
separated by broad and long longitudinal valleys, and 
rise to altitudes of from 2500 to 3500 feet above the 
sea; their highest peaks—Iremel (5040 feet), Nur- 

ush, Urenga, and Taganai (3950 feet)—are above the 
orer of tree-vegetation, but in no case reach those of 

erpetual snow. ‘The high longitudinal valleys of the 
eke are the seat of an important mining industry. 
Southward Ufa extends over the slopes of the Obsh- 
chiy Syrt pane the angular space between the 
latter and the Urals being occupied by elevated plains 
(from 1000 to 1500 feet), deeply grooved by the river 
valleys and sometimes described as the ‘‘ Ufa plateau.”’ 
It slopes gently towards the depression of the Kama; 
and its undulating surface, especially its broad valleys 
(500 to 600 feet above the sea), covered as they are 
with a fertile soil, are being rapidly colonized by Rus- 
sian settlers. ‘Towards the Kama the fertility of the 
soil increases, and the black earth regions of Menze- 
linsk and Birsk may be described as granaries for that 
part of Russia. 


The geological structure of Ufa is very varied. The 
main ridge of’the Urals consists of gneisses and various 
crystalline slates resting upon granites and syenites; next 
comes a broad slip of limestones and sandstones, the fossil 
fauna of which is intermediate in its lowest parts between 
the Upper Silurian and the Lower Devonian. These form 
the highest ridges of Ufa. Farther west the Devonian 
deposits are followed by Lower and Upper Carboniferous 
and “ Artinsk schists,’ which, together with Permian de- 
posits, cover western Ufa. Quaternary deposits are exten- 
sively developed in all the valleys, most of which were 
occupied by lakes during the Lacustrine period. Ufa has 
not the mineral resources of Perm; only traces of gold 
have been found in its valleys, and silver ores are absent; 
but its wealth in iron (Devonian) and copper (Permian) 
seems likely to have great mining importance in the 
future. The district of Ztatoust is celebrated for its gran- 
ite, epidote, nephrite, and a variety of decorative stones 
and minerals, Coal is spread over a wide area, but only in 
layers too thin to make working remunerative. Fire-clay, 
kaolin, and sandstone for making grindstones are obtained 

_ to some extent; naphtha, sulphur, and saltpetre have been 
observed in several places, . 

Ufa belongs almost entirely to the drainage area of the 
Byetaya, a great tributary of the Kama, which rises in 
Orenburg, flows south and west till it pierces a mountain 
chain at Bugutchan, and then runs north and northwest, 
watering the high plains and receiving a number of impor- 
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tant tributaries, among which the Sim, the Tanyp, and the 

| Ufa are also navigable. The banks of the Byetaya are 
| thickly peopled, and it is an important channel for trade; 
| but it sometimes reaches so low an ebb in summer that 
steamers cannot proceed beyond Birsk. The Kama flows 
| for 120 miles along the western border of the government. 
| Marshes lie along its course, so that its banks are but 
thinly inhabited. Forests cover nearly half the area, but 
the plains on the left of the Byetaya are comparatively 
| thinly wooded, The climate of Ufa is very continental. 
| The average temperature at Ufa is 37° F., and the winter 
|is extremely cold (January 5.5° F., July 68° F.); at the 
Ztatoust observatory (1340 feet) the average temperature is 
| only 32.2° (January 2°; July 61.8°), Even in the hilly 
‘tracts of Ztatoust the annual rainfall is only 19 inches. 
|The rivers are frozen 158 days at Ufa, and 202 about 
Ztatoust. 

The population of Ufa is now rapidly increasing (1,793,260 
| in 1882, as against 1,291,020 in 1865). Only one-third of the 
| whole is Russian, the remainder being chiefly Bashkirs (50 

per cent., including Mescheriaks and Tepters), Tatars (8.4 
per cent.), Tcheremisses, Tchuyashes, Mordvinians, and 
| Votiaks. In the south the Bashkirs, Tatars, and other 
'Ural-Altaians constitute two-thirds of the population. 
| Among the Russians two distinct elements must be distin- 
| guished,—some 100,000 peasants, who formerly were mining 
| serfs, and now support themselves chiefly by work in or for 
| the mines, and nearly 620,000 agriculturists, for the most 
part more recent immigrants. The latter carry on agricul- 
ture on an extensive scale, and export large quantities of 
corn. The Bashkirs are chiefly cattle-breeders, but of late 
they have been driven more and more to tillage, owing to 
the appropriation by speculators of their extensive pasture- 
lands. Bee-keeping is largely carried on, and hunting is 
still an important source of income to the Bashkirs. In 
the northeast the trade in timber and the manufacture of 
various wooden wares are largely engaged in by the peas- 
antry. The mining industry is advancing, notwithstand- 
ing many obstacles (see vol. xxi. p. 93); the iron-works of 
Ztatoust especially have a wide reputation. Flour-mills, 
distilleries, and tanneries come next in importance. The 
exports of corn, linseed, timber, wooden wares, metals, 
tallow, hides, and cattle are considerable, and trade is 
active, especially at the fairs of Menzelinsk, Ufa, and 
Ztatoust. 

There are six administrative districts, the chief towns of 
which (with populations in 1884) are—Ufa (25,660), Belebei 
(4200), Birsk (8000), Menzelinsk (6100), Sterlitamak (8940), 
and Ztatoust (18,990). The loading places Tehetny and 
Berezovka on the Kama, and several iron and copper works 
(Satkinsk, Yurezai, Katav-Ivanovsk, about 6000 inhabi- 


tants each) ought also to be mentioned. 


UPA, capital of the above government, is situated 
at the confluence of the Ufa with the Byelaya, on 
high crags intersected by ravines, which are covered 
with gardens and orchards. The better part of the 
town containsa few stone buildings connected with the 
administration, two cathedrals, and a few churches; 
the remainder is a scattered aggregation of small 
wooden houses. There are two classical gymnasiums 
for boys and girls, a theological seminary, and several 
lower schools. The town "hae a few good hospitals. 
The manufactures are insignificant in Ufa itself but 
there are several iron and copper works of importance 
within the district. Owing to the fertility of the 
neighboring regions, and the position of the town at 
the junction of two important rivers, the Ufa mer- 
chants carry on a brisk export trade. The population 
has rapidly increased of late, reaching 25,660 in 1884. 

Ufa was founded in 1574, when a fort was built on the 
Byetaya, three other forts being erected about the same time 


at Birsk, Menzelinsk, and Berezovka, to connect Ufa with 
the Russian settlements on the Kama. The w ‘ 
of Ufa, protected by wooden towers and an outer earthen 
wall, had to sustain the attacks of the revolted Bashkirs 
and Russian serfs in 1662 and at later dates; and in 1773 
Tchika, one of the chiefs of the Pugatcheff revolt, besieged 
it for four months. > ae 
UGANDA, a country of eastern Central Africa, to 
the northwest of the Victoria Nyanza. It has an area 
of about 34,000 square miles, exte : 


end 


lat. to the Kitangule river, and a 
the Nile. The country bordering 
northwest is mountainous, 


ranged in low parallel chains. T 
he 
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splendid timber and abundant underwood, rise to a| siderable quantities. The basket work is extremely good, 


height of 400 feet above their valleys, through which 
sluggish streams flow to the lake. Farther north the 
country becomes a plain, and the eastern portion of 
Uganda, between Rubaga and the Nile, consists of 
undulating country, varied by deep narrow valleys. 
The geological formation of the country is voleanic or 
metamorphic ; two or three feet of rich black alluvial 
soil form the upper strata, covering a bed of red sandy 
clay, often 30 feet thick. In some places porcelain 
earth is found, as well as large masses of mica. Iron- 
stone is present in considerable quantities, but as yet 
no other metals have been discovered. The climate 
is mild, and the temperature remarkably uniform 
throughout the year; the thermometric range is from 
50° to 90° F. ; but the mean annual variation is only 
20°. The annual rainfall is 50 inches, the greatest 
amount of rain occurring in March, April, May, and 
September, October, and November, when rain falls 
nearly every day, thunderstorms being frequent. 


The population of Uganda is about five millions. The 
men are tall and well-built, and have good features and 
dark chocolate-colored skin, with woolly hair. The wo- 
men in their youth are good-looking. The country is 
divided into three provinces—Uddu in the south, Singo 
in the west, and Changwe in the east, to which must 
be added about 400 islands in the lake, The govern- 
ment of the country is feudal, the king being nominally 
supreme. Succession to the throne is hereditary, but 

_ the successor is usually a minor chosen by three hereditary 


chiefs, who with the young king’s mother carry on the. 


government until he isof age. The reigning family in 
Uganda is descended from the Wahuma tribe; the late king 
"Mtesa professed to trace back his descent to Kintu (or 
Ham), the founder of the dynasty. The country is ruled 
by the king, three hereditary chiefs, and a council of minor 
iefs,—two hereditary chiefs and a certain proportion of 

the others being continually in residence at Rubaga, the 
eapital of the country. The laws are strict, and the ad- 
nistration of justice is conducted in an orderly manner. 
There is no real taxation, but the people are compelled to 
render feudal service to all their superiors. The Waganda 

_ may be divided into four classes, the lowest class being the 
slave population, consisting of prisoners taken in war and 
their descendants; next come the “bachopi” or peasants, 
who form the mass of the population; the third class are 
the “ batongoli,” or chiefs, who are recruited from the bac- 
hopi, but whose honors are not hereditary; they receive 
their rank for distinguished bravery in the field or for ser- 
vices rendered to the state, and they are the governors of 
the villages. The highest class is that of the “ bakungu,” 
asuperior grade of chiefs, all belonging to the “luchiko” 
or state council, and being governors of large districts of 
land. The three great hereditary chiefs belong to this class, 
and they are supreme governors of the three great districts 
into which Uganda is divided. The Waganda are very war- 
like; all adult males are compelled to serve in the army 
when required, and the military organization, having its 
~ headquarters at the capital, ramifies throughout the whole 
Jand. Game is very plentiful, elephants, buffaloes, zebras, 

_ rhinoceroses, wild boars, twelve species of antelopes, lions, 
leopards, jackals, foxes, hyenas, hares, chimpanzees, and 
several species of monkeys inhabit the forest. Snakes are 
numerous, hippopotami, crocodiles, and otters abound in the 
lake and in the Nile, as also many water-rats. The princi- 
pal birds are parrots, guinea-fowl, owls, vultures, adjutants, 
‘ egal kites, eagles, ducks, geese, storks, cranes, 
herons, gulls, scarlet flamingos, darters, the sacred and 
_ glossy ibis, and brilliantly colored honey-birds. The prin- 
cipal insects are mosquitos, fleas, locusts, white and driver 
ants, and butterflies of many species. The domestic ani- 
mals are cows, goats, and a few sheep and dogs. The Wa- 
4 a live chiefly upon a vegetable diet, the banana form- 
: the staple food ; it grows everywhere, and requires little 
or no cultivation. The sweet potato is the chief vegetable 
q vated, but coffee, sugar-cane, cassava, maize, sesame, 
et, tullabone, several species of beans, and two or three 
ds of pumpkins are grown to a small extent. The prin- 
1 fruits are the mpafu and a species of amomum. 
gers have introduced wheat, rice, guavas, papaws, 
egranates, tomatoes, onions, and radishes. Wine is made 
from the banana tree, and isa staple drink. Butter and 
“se are alsomade. A good deal of manufacture is carried 
for the are ingenious and clever workmen, and 
4 is tasteful, neat, and exact. Two kinds of pot- 
rse and a fine variety, are manufactured in con- 


and the metal work far superior to any seen among the 
neighboring. tribes. The manufacture of bark-cloths, in 
which most of the people are clothed, is very extensively 
carried on, and their wood-work and boat-building are of 

very superior quality. Tanning, dyeing, and bead-work 
employ numbers of the people. There is not very much home 
trade in Uganda; it is limited to the barter of native manu- 
factures. Several times a year caravans arrive from Zanzi- 
bar, bringing calico, guns, powder, files, knives, ete. The 
standard yalue of any article is reckoned by 100 cowries or 
an arm’s length of calico and beads; hoes, salt, and fish are 

also employed as mediums of exchange. The language 
spoken in Uganda belongs to the great Bantu family, and is 
very rich in words. It has ten classes of nouns, the noun 

being the most important part of speech. Grammatical in- 
flections are formed by prefixes; the inflections of verbs, 
adjectives, and pronouns vary according to the class of the 
governing noun, Adjectives agree with the substantive in 
number and case, and always follow the noun. There are 
personal, possessive, relative, demonstrative, and interroga- 
tive pronouns, and several forms of verbs. The Waganda 
are very good arithmeticians. The root of all multiples is 
ten; tallies are used as aids to the memory, The people are 

very musical; their voices are clear and melodious, and of 

considerable range. They have a great variety of tunes,—_ 
orchestral, dance, and vocal music having distinct charac- 
teristics. Their musical instruments consist of harmoni- 
cons, rattles, drums, horns, whistles, flutes, and harps, The 
Waganda have no images or outward symbols of their 
gods; and they think that the world is ruled by spirits or 
demons, to whom Katonga, the great creator, has deputed 
his power. They worship Mukasa, the god of the lake; 
Naduala, the god of small-pox; Chiwuka and Nenda, the 
gods of war; and several of the former monarchs of Uganda, 
who are believed to be demi-gods, A thunder spirit is also 
invoked. The gods of war are supposed. to inhabit certain 
trees, and offerings are made to them before entering the 
war-path; like offerings are also made to the god of the 
lake before commencing a voyage upon its waters. 

The Waganda are courteous, cleanly, given to hospital- 
ity, but drunken, and to a certain extent indolent. Their 
standard of morality, even judged by that of the surround- 
ing tribes, is not high. Human life is little respected ; they 
are untruthful and indecent. Unless moved by passion, 
they are not cruel; passionate, they are not revengeful. 
Children are well treated, as are the aged men. On account 
of the extensive prevalence of polygamy, women occupy a 
somewhat low social grade. 

Uganda was first visited by Speke and Grant in 1860, and 
the country has since been visited by numerous Europeans, 
chiefly missionaries. The Church Missionary Society and 
the Roman Catholics have mission stations in the country. 
In 1886 some forty of their converts were burnt at the 
stake, and in the same year Bishop Hannington was mur- 
dered on the borders of the country by the orders of King 
Mwanga. 

See Speke’s Journal, Grant's Walk across Africa, Stanley's 
Through the Dark Continent, and Wilson and Felkin’s Uganda and 
the Egyptian Soudan. Alsoa monograph “On the Waganda tribe,” 
by R. W. Felkin, in Proc. Roy. Soc. Ed., vol. xiii., and an Outline 
Grammar of the Luganda Language, by C. T, Wilson. 


UGLITCH, a district town of Russia, in the gov- 
ernment of Yaroslavl, is situated on the upper Volga, 
principally on its right bank, 67 miles to the west of 
the capital of the province. Its historical remains are 
mostly associated with the prince Dmitri (see vol. xxi. 
pp. 101-2). The wooden house he occupied, a church 
of St. Demetrius ‘‘on the Blood”’ erected at the spot 
where he was killed, and a kiosk on the site of the 
convent where his mother was forcibly consecrated a 


‘nun,—all commemorate this chapter in the history of 


the rule of the boiars at Moscow at the beginning of 
the 17th century. An old cathedral, erected in the 
13th century but subsequently restored, and ann 
the grave of Prince Roman, recalls a still earlier perio 

of municipal independence. Uglitch has now become 
acommercial and industrial city with 11,930 inhabi- 
tants (1883), and has an important trade, being one of 
the chief loading places on the upper Volga. Its in- 
dustries comprise the sewing of sacks for corn and 
flour (about one million every year) and the knitting 
of woollen socks; and it has a paper-mill, distilleries, 
copper-works, and linen factories. Corn, paper, 
sausages (with which the name of Uglitch has long 
been associated), candles, ete., are shipped at the town. 
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Uglitch is one of the oldest towns of Russia; its local 
annals go as far back as the 9th century. Until the 14th 
century it maintained its independence as a separate princi- 
pality, which extended over eastern Tver, and elected its 
own princes. In 1329 the sons of Prince Roman the Saint 
renounced their independence in favor of Moscow, and 
fifty years later the Uglitch princes finally sold their rights 
to the great prince of Moscow. 
town during their invasions of 1237, 1293, and 1408, as also 
did the Lithuanians at a later date. 


UGOLINO. See GuerarpeEsca and Pisa, 
UGRIANS. See FIntanp, vol. ix. p. 191. 
UHLAND, Jowann Lupwie (1787-1862), German | 
poet, was born at Tiibingen, on April 26, 1787. He 
studied at the university of his native place, taking 
jurisprudence as his special subject, but also devoting 
much time to literature. Having graduated as a doc- 
tor of laws in 1810, he went for some months to Paris; 
and from 1812 to 1814 he worked at his profession in 
Stuttgart, in the bureau of the minister of justice. 
He had begun his career as a poet in 1807 and 1808 by 
contributing ballads and lyrics to Seckendorf’s Musen- 
almanach ; and in 1812 and 1813 he wrote poems for 
the Poetischer Almanach and for the Deutscher 
Dichterwald. Tn 1815 he collected his poems in a 
volume entitled Gedichte, which almost immediately | 
secured a wide circle of readers, and gives him his | 
place in German literature. To every new edition he 
added some fresh poems; and the sixtieth edition, | 
published in 1875, included a number of pieces found | 
among his papers. He wrote two dramatic works— | 
Ernst, Herzog von Schwaben and Ludwig der Baier | 
—the former published in 1817, the latter in 1819. | 
These, however, are unimportant in comparison with 
his Gedichte. In some respects Uhland must be classed | 
with the writers of the romantic school, for, like them, | 
he found in the Middle Ages the subjects which ap- 
ealed most strongly to his imagination. But his style | 
as a precision, suppleness, and grace which sharply | 
distinguish his most characteristic writings from those 
of the romantic poets. His best lyrics have the 
charm which belongs to the unaffected expression of 
delicate sentiment; and in almost all his ballads he 
displays a remarkable power of giving picturesque 
form to his conceptions of character. He was a man | 
of pure and noble impulse, and it was in pre-| 
senting scenes which awaken love, or admiration, | 
or pity that he did the fullest justice to his powers. | 
Uhland’s poetic sympathy with some characteristics 
of the age of chivalry did not prevent him from shar- | 
ing the best aspirations of his own time. He wrote. 
manly ea in defence of freedom, and in the states | 
assembly of Wiirtemberg he played a distinguished | 
Jo as one of the most vigorous and consistent of the | 
iberal members. In 1829 he was made a professor, at | 
Tiibingen university, of German literature and the 
German language, but he resigned this appointment in 
1833, when it was found to be incompatible with his, 
olitical duties. In 1848 he became a member of the 
rankfort parliament, in which he sat as one of the | 
most respected members of the liberal party. 

Uhland was not only a poet and politician; he was 
also an ardent student of the history of literature. 
In 1812 he published an interesting essay on Das 
altfranzdsische Epos; and ten years afterwards this 
was followed by an admirable work on Walther von 
der Vogelweide. He was also the author of an elab- 
orate study of Der Mythus von Thér nach nordischen 
Ligh (1836), and he formed a valuable collection of 

lte hoch- und niederdeutsche Volkslieder, which ap- 
peared in 1844-45. He died on November 13, 1862. 
After his death his prose works were reprinted, with 
some additions, under the general title Uhland’s 
Schriften zur Geschichte der Dichtung und Sage 
(1865-73), and an edition of his poems and dramas, in 


The Tartars plundered the | 


three volumes, was issued in 1863. 


See Liebert, Ludwig Uhland, eine Skizze (1863); Mayer, 
Ludwig Uhland, seine Freunde und Zeitgenossen (1867) ; an 
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Ludwig Uhland’s Leben, aus dessen Nachlass und aus eigener 
Erfahrung zusammengestellt von seiner Witwe (1874). 


UJIJI, a town in eastern Central Africa, of con- 


|siderable importance, also known by the name of 


KAVELE, is situated on the eastern shores of Lake 
Tanganyika, in 4° 55’ S. lat. and 30° 5’ E. long. It is 
the chief town on that lake, and is the centre of a 
brisk trade in ivory. Formerly it was a great slave- 
market. The town is of a straggling character, Arab 


| houses of sun-dried bricks being mingled with native 


huts. The population, which fluctuates considerably, 
is very mixed, being composed of Arabs and the repre- 
sentatives of numerous Central African tribes. Ujiji 
has been visited by various European travellers, who 
have made it their headquarters, and it was here that 
Stanley found Livingstone, on October 28, 1871. 
Opinions vary as to the salubrity of its climate, but 
the balance of testimony appears to prove that during 
the greater part of the year it is very unhealthy. 
UJJALN, or OosELN, a town in the native state of 
Gwalior, central India, situated on the right bank of 
the Sipra, in 23° 11’ 10’ N. lat. and 75° 51” 45” E. 
long., 1698 feet above sea-level. In ancient times 
Ujjain was the great and famous capital of Mélwé, 
one of the seven sacred cities of the Hindus, and the 
spot which marked the first meridian of Hindu geogra- 
phers. Though much decayed, it is still a large and 
populous city, with considerable commerce. The 
modern city is surrounded on all sides by an almost 
uninterrupted belt of groves and gardens. In 1881 
the population of the town numbered 32,932. Its 


trade consists chiefly in the export of opium and the | 


import of European goods, especially cotton fabrics. 

KRAINE (‘‘ frontier’’), the name formerly given 
to a district of European Russia, now comprising the 
governments of KHARKOFF, Krerr, PopoLiA, and 
PoLTava (q¢.v.). 

ULCER. See Suraery, vol. xxii. p. 717. 

ULFILAS (311-381), the apostle of Christianity to 
the Gothic race, and, through his translation of the 
Scriptures into Gothic, the father of Teutonic litera- 
ture, was born among the Goths of the trans-Danu- 
bian provinces in the year 311.1 There is a tradition 
that his ancestors were Christian captives from Sada- 
golthina in Cappadocia, who had been carried off to 
the lands beyond the Danube in the Gothie raid of 
267; but the evidence on which this rests is inade- 
quate. An authoritative record of the outlines of his 
life has only been discovered within the last fifty 
years, in a writing of Auxentius, his pupil and com- 
panion. 

At an early age Ulfilas was sent, either as an envoy 
or as a hostage for his tribe, to Constantinople, prob- 
ably on the occasion of the treaty arranged in 332. 
During the preceding century Ce been 

lanted sporadically among the Goths beyond the 

anube, nen the agency in part of Christian cap- 
tives, many of whom belonged to the order of clergy, 
and in part of merchants and traders. may 
therefore have been a convert to Christianity when he 
reached Constantinople. But it was here probably 
that he came into contact with the Arian doctrines 
which gave the form to his later teaching, and here 
that he acquired that command over the ek and 
Latin tongues which equipped him for his labors as a 
translator. For some time before 341 he worked as a 
‘‘lector”’ or reader of the Scriptures, probably among 
his own countrymen in Constantinople, or among those 
attached as federati to the imperial armies in Asia 
Minor. From this work he was called to return as 
missionary bishop to his own country, being ordained 
by Eusebius of Nicomedia and “the bishops who 
were with him’’ in 341. The ordination of \ 
missionary bishop by the chiefs of the 
party is at once an indication of their deterr 
extend their influence by active missiona 


1 Krafft gives 813 as the date, Waitz 4 
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and evidence that Ulfilas was now, if he had not been | reaching ‘‘the churches of Christ by Christ committed 


before, a declared adherent of the Arian or semi-) to his charge.’’ 


Arian party. 


No sooner had he reached Constan- 


He was now thirty years of age, and | tinople than he fell sick, ‘having pondered much 


his work as “‘ bishop among the Goths’’ covered the | about the council,’”’ and before he had put his hand 


remaining forty years of his life. 


Danube, till the success which attended his labors, 
and the growing numbers of his flock, drew down 
the persecution of the still pagan chief’ of the tribe. 
This “‘sacrilegus judex’’ has been identified with 


Athanaric, a later persecutor, probably without suf- | 


ficient ground. The persecution was so severe that, 


to save his flock from extinction or dispersion, Ulfilas | didi.” _ vble 1 
; ordination, he was a Semi-Arian and a follower of Eusebius 
|in 341, at a later period of his life he departed from this 


decided to withdraw both himself and his people from 
its range. With the consent of the emperor Constan- 
tius he led them across the Danube, ‘‘a great body of 


range of Hzemus, and near the site of the modern 
Tirnova (348). Here they developed into a peace- 
loving pastoral people. 

The life of Ulfilas during the following thirty-three 
years is marked only by one recorded incident, his 
visit to Constantinople in 360, to attend the council 
convened by the Arian or Homoian party. His work 
and influence were not, however, confined to his own 
immediate flock, but radiated by means of his writings 
homilies and treatises); and through the disciples he 
espatched as missionaries, among all the tribes of the 
Gothie stock beyond the Danube. By this time prob- 
ably he had made some progress with his version of 
the Scriptures, and copies of parts of it would begin to 
circulate. Thus the church beyond the Danube, which 
had not been extinguished on Ulfilas’s withdrawal, 
— to grow once more in numbers and importance, 
and once more had to undergo the fires of persecution. 
Catholic missionaries had not been wanting in the 
meanwhile, and in the indiscriminate persecution - by 
Athanaric between 370 and 375 Catholics and Arians 
stood and fell side by side. The religious quarrel 
either accentuated, or was accentuated by, political 


differences, and the rival chiefs, Athanaric and Frith- 


igern, appeared as champions of Paganism and Chris- 
tianity respectively. Then followed the negotiations 
with the emperor Valens, the general adhesion of the 
Visigoths under Frithigern to Arian Christianity, the 
crossing of the Danube by himself and a host of his 
followers, and the troubles which culminated in the 
battle of Adrianople and the death of Valens (378). 
The part played by Ulfilas in these troublous times 
cannot be ascertained with certainty. It may have 
been he who, as a “presbyter Christiani ritus’’ con- 
negotiations with Valens before the battle of 
_Adrianople; but that he headed a previous embassy 
asking for leave for the Visigoths to settle on Roman 
soil, and that he then, for political motives, professed 
himself a convert to the Arian creed, favored by the 
emperor, and drew with him the whole body of his 
-countrymen,—these and other similar stories of the 
' odox church historians appear to be without 
foundation. The death of Valens, followed by the 
succession and the early conversion to Catholicism of 
Theodosius, dealt a fatal blow to the Arian party 
within the empire. Ulfilas lived long enough to see 
what the end must be. Hardships as well as years 
must have combined to make him an old man, when 
in 381 he was sent for to Constantinople. The emperor 
1 summoned him, for what purpose cannot be 

rly ascertained. A split seems to have taken 
e among the Arians at Constantinople. Party 
's were too familiar there, and a fierce dispute over 
theological dogma, however abstruse, placed the 
2 of the city, if not the security of the palace, in 
Opa was summoned to meet the inno- 
ors, and either by argument or by influence to in- 
them to surrender the opinion which caused the 
His pupil Auxentius describes how, ‘in 
e of he set out upon his way, hoping 
it the teaching of these new heretics from 


“A For seven of these | to the task which had brought him he died, 
years he wrought among the Visigoths beyond the | in January, 381. 


| tionable value, 


» ) ° ° : | leader, 
the faithful,” and settled in Meesia at the foot of the | wiicn 


'be excluded from Christological definitions. 


robably 
A few days later there died, also in 
Constantinople, his old enemy and persecutor, Athan- 
aric. 

The Arianism of Ulfilas was a fact of pregnant conse- 
quence for his people, and indirectly for the empire. It 
had been his lifelong faith, as we learn from the opening 
words of his own testament—‘‘ Ego Ulfilas semper sic cre- 
didi.” If, as seems probable from the circumstances of his 


position, and vigorously opposed the teaching of his former 
He appears to have joined the Homoian party, 
which took shape and acquired influence before the coun- 
cil of Constantinople in 360, where he adhered with the 
rest of the council to the creed of Ariminum, with the ad- 
dendum that in future the terms trécracts and otcia should 
Thus we 
learn from Auxentius that he condemned Homoousians 
and Homoiousians alike, adopting for himself the Homoian 
formula, “filium similem esse patrisuo.’’ This Arian form 
of Christianity was imparted by Ulfilas and his disciples to 
most of the tribes of the Gothic stock, and persisted among 
them, in spite of the persecution, hatred, and political dis- 
asters it involved, for two centuries. 

The other legacy bequeathed by Ulfilas was of less ques- 
His version of the Scriptures (see GoTHIc 
LANGUAGE, vol, x. p. 757) is his greatest monument as a 
way-breaker and a scholar. By it he became the first to 
raise a barbarian tongue to the dignity of a literary lan- 
guage; and the skill, knowledge, and adaptive ability it 
displays make it the crowning testimony of his powers as 
well as of his devotion to his work. 

The personal qualities of the man may be inferred from 
his pupil’s description of him as “of most upright conver- 
sation, truly a confessor of Christ, a teacher of piety, and a 
preacher of truth,—a man whom I am not competent to 
praise according to his merit, yet altogether keep silent I 
dare not.” 

Literature.--Waitz, Das Leben des Ulfilas, 1840; Krafft, Kirchen- 
eschichte der Deutschen Volker, Abth. i., 1854 ; Id., article ‘ Ulfilas,” 
in Herzog’s pena aay vol. xvi., 1885; Id., De Fontibus 
Ulfile Arianismi; Bessell, Das Leben des Ulfilas, 1860; C. A. Scott, 
Ulfilas, Apostle of the Goths, 1885, 
under GOTHS. 

ULM, an ancient and important commercial town 
in Wiirtemberg, and an imperial fortress of the first 
class, is situated on the left bank of the Danube, in a 
fertile plain at the foot of the Swabian Alps, 45 miles 
to the southeast of Stuttgart and 63 miles to the 
northwest of Munich. The town, quaintly built with 
narrow and confined streets, still preserves the digni- 
fied and old-fashioned appearance of an ancient im- 

erial town, and contains many medizeval buildings, 

oth of historic and of artistic interest. Among these, 
besides numerous handsome private houses, are the 
town-house, of the 16th century, in the Transition 
style from late Gothic to Renaissance; the Kornhaus 
and market-buildings ; the EKhingerhaus or Neubron- 
nerhaus, now containing the industrial museum ; the 
‘‘new building,’’ erected in 1603 on the site of a 
palace of Charlemagne ; and the commandery of the 
Teutonic order, built in 1712-18 on the site of a habi- 
tation of the order dating from the 13th century. By 
far the most important and conspicuous building in 
Ulm, however, is the magnificent early Gothic cathe- 
dral, next to the cathedral of Cologne the largest. 
church in Germany, and capable of containing 30,000 
people. Begun in 1377, and carried on at intervals 
till the 16th century, the building was long left un- 
finished; but in 1844 the work of restoration and com- 
pletion was undertaken, and has steadily progressed 
ever since. Ulm cathedral has double aisles and a 
pentagonal apsidal choir, but no transepts. Its length 
(outside measurement) is 464 feet, its breadth 159 
feet; the nave is 136 feet high and 47} wide; the 
aisles, which are covered with rich net-vaulting, are 
68 feet in height. The massive and richly decorated 
square tower in the centre of the west facade, for 


See also “Gothic Language” 
(C. A. 8.) 
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centuries terminated by a temporary spire, is now 
being completed according to the original plans, by 
the addition of an octagonal story and a tall open spire, 
which is to be carried up to the height of 534 feet. 
The towers of the choir have also been rebuilt in the 
course of the present restoration; they are 282 feet | 
high. The interior, which is unusually well lighted, 
produces an impression of much dignity from the 
great height of the nave, the absence of obtrusive 
decoration, and the massive manner in which the walls 
and piers are treated. It contains some fine stained 
glass, the largest organ in Germany (1856), and a 
number of interesting old paintings and carvings by | 
Syrlin, Engelberger, and other masters of the Swabian 
school. The cathedral belongs to the Protestant | 
Church. ‘Trinity Church dates from 1617-21; and 
there are also a Roman Catholic church and a modern 
synagogue in the town. The Danube, joined by the, 
Iller just above the town and by the Blau just below, 
becomes navigable at this point, so that Ulm occupies 
the important commercial position of a terminal 
river-port. The trade, especially in wood and grain, 
has an upward tendency; and the Ulm market for 
leather and cloth is also rising in importance. Ulm is 
famous for its vegetables (especially asparagus), bar- 
ley, beer, pipe-bowls, and sweet cakes (Ulmer Ziick- 
erbrot). Bleaching brewing, and brass-founding are 
carried on, as well as a large miscellany of manufac- 
tures, including hats, metal goods, agricultural imple- 
ments, tobacco and cigars, cement, paper, and chemi- 
cals. The population in 1886 was 33,611. 


The various routes which converge at Ulm have made it | 
at all times a strategic point of great importance, and it 
has Jong been a fortress of the first rank. In 1844-59 the 
German Confederation carefully fortified it with walls, 
ramparts, and ditches, and in 1876 the new German empire 
added a very comprehensive outer girdle of detached forts, 
culminating in the powerful citadel of Wilhelmsburg. The 
defensive works embrace also the Bavarian town of Neu- 
Ulm (7823 inhabitants), on the opposite bank of the Dan- 
ube, united with the older city by two stone bridges, Ulm 
is thus the basis of operations for the German army behind 
the Black Forest, and can easily shelter a force of 100,000 
men; its peace garrison is 5600, 

Ulm is mentioned as early as the year 854. Itsubsequently 
became a free imperial city, and the leading town in Swabia. 
In the 15th century it attained the summit of its prosperity, 
and ruled over a district of many square miles, with a pop- 
ulation, rural and urban, of about 60,000. Towards the end 
of the Middle Ages it frequently appears at the head of 
various Swabian leagues. In 1530 it adopted the Augsburg 
Confession. In 1803 it passed to Bavaria, and in 1810 to 
Wiirtemberg. In 1805 General Mack, with 33,000 Austrians, 
capitulated to Napoleon at Ulm. Ulm is remarkable inthe | 
history of German literature as the spot where the “meis- | 
tersiinger”’ lingered longest, preserving, without text and 
without notes, the traditional lore of their craft. In 1830) 
there were twelve “ meistersinger” alive at Ulm; but in 
1839 the four survivors formally made over their insignia 
and guild property to a modern singing society, and closed 
the record of “ Meistergesang” in Germany. The last 
_ formal meeting of the Nuremberg “ meister” took place in | 
1770. 


ULPIANUS, Domrrrus, Roman jurist, was of Tyr- 
ian ancestry, but the time and place of his birth are 
unknown. He made his first appearance in publiclife 
as assessor in the auditorium of Papinian and member 
of the council of Septimius Severus; under Caracalla 
he was master of the requests. Elagabalus deprived 
him of his functions and banished him from Rome, 
but on the accession of Alexander (222) he was at once 
recalled and reinstated ,and finally became the emperor’s 
chief adviser and praefectus praetorio. His curtailment 
of the privileges granted to the preetorian guard by 
Elagabalus rong 


he only narrowly escaped their vengeance ; ultimately, | blue liquor, when allowed 


in 228, he was murdered in the 
of a riot between the soldiers and the mob. 


Ulpian’s period of literary activity extended from about 
211 to 222 A.p. His works include Ad Sabinum, a commen- 


tary on the jus civile in over fifty books; Ad Edictum a com- gold. It was valued chiefly on accout 


| Lapis Lazvtt (q.v.). 


ed their enmity, and several times newed as long as it runs off with a blue 


peel in the course | precipitate, which is collected, washed, d 
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mentary on the Edict, in eighty-three books; collections of 
Opinions, Responses, and Disputations; books of Rules and 
Institutions; treatises on the functions of the different 
magistrates,—one of them, the De Officio Proconsulis Libri X., 
being a comprehensive exposition of the criminal law; 
monographs on various statutes, on testamentary trusts, and 
a variety of other works. His writings altogether have sup- 
plied to Justinian’s Digest about a third of its contents, and 
his commentary on the Edict alone about a fifth. As an 
author he is characterized by doctrinal exposition of a high 
order, judiciousness of criticism, and lucidity of arrange- 
ment, style, and language. Domitii Ulpiani Fragmenta, con- 
sisting of twenty-nine titles, were first edited by Tilius 
(Paris, 1549). There are modern editions by Hugo (Berlin, 
1834) and Boécking (Bonn, 1836), the latter containing frag- 
ments of the first book of the Jnstitutiones discovered by 
Endlicher at Vienna in 1835. 


ULRICI, Hermann (1806-1884), one of the most 
active philosophical writers in Germany since Hegel's 
death, was born at Pforten, Prussia, on March 23, 
1806. Educated for the law, he gave up his profession 
upon the death of his father in 1829, and after four 
years of further study, devoted to literature, philoso- 
phy, and science, qualified asa university lecturer. In 
1834 he was called to a professorship at Halle, where 
he remained till his death on the 11th January, 1884. 
His first works were in the domain of literary criticism. 
His treatise On Shakespeare's Drimatic Art (1839 
has been translated into English. In 1841 he publishe 
a work Ueber Princip u. Methode der Hegelschen 
Philosophie, in which he subjected Hegel’s system to a 
severe criticism. The critical attack was continued in 
the Grundprincip der Philosophie (1845-6), which at 
the same time expounds his own speculative position ; 
to this must be added as complementary his System 
der Logik (1852). His later works, dealing with per- 
ennial problems of philosophy, have found a more 
extended circle of readers. Hah as Glauben und — 
Wissen (1858), Gott und die Natur (1862, 3d ed. 
1875), Gott und der Mensch . vols., 1866-73, 2d ed, 
1874). From 1847 onward Ulrici was associated with 
the younger Fichte in the editorship of the Zertschrift 
fiir Philosophie. 

His philosophical standpoint may be characterized as a 
reaction from the pantheistic tendency of Hegel’s idealistic 
rationalism towards a more pronouncedly theistic position. — 
The Hegelian identity of being and thought is also aban- 
doned and the truth of realism acknowledged, an pee 
being made to exhibit idealism and realism as respectiy 
incomplete but mutually complementary systems. Ulri 
later works, while expressing the same views, are largely 
occupied in proving the existence of God and the soul 
from the basis of scientific conceptions, and in opposition — 
to the materialistic current of thought then popular in 
Germany. 


ULSTER. See IRELAND. 
ULTRAMARINE, a magnificent blue pigment, 
which occurs in nature as a proximate component of 
Lapis lazuli has long been 
known as a precious stone, and highly valued as such, 
and as early at least as the 11th century the art of ex- 
tracting a blue pigment from it was_practi from 
the beginning of the 16th century this pigment begat 
to be imported into Europe from “over the sea,’ 
azurrum ultramarinum. To extract it, the sto 
after having been powdered coarsely; is heated to 
redness and thrown into cold-water to facilitate its 
conversion into a very fine powder, whi 
treated with dilute acetic acid to remove the carbe 
of lime which is present in almost all specimens. 
insoluble blue residue is mixed up into a * 
with a composition of resin, pitch, and linseed oil, 
this dough is then kneaded under water, which i 


to stand 


as ultramarine. As the yield amounts to 
r cent. of the mineral used, it is not 
earn that the pigment used to be 
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of tone and its inertness in opposition to sunlight, oil, 
and slaked lime (in fresco-painting). 


Lapis lazuli has the composition of a double silicate of 
lime and soda combined with sulphates and sulphides of the 


metals named. Of the many analyses made (compare LAPIs | 
LAZULI) we quote the following, carried out by Schultz in | 


Rammelsberg’s laboratory: combined sulphur (not SOs), 
3.16 ; combined sulphuric acid, SOs, 5.67 ; silica, 43.26; alum- 
ina, 20.22; oxide of iron, calculated as Fe20s3, 4.20; lime, 
14.73; soda, 8.76. 


In 1814 Tassaer observed the spontaneous formation of a | 


blue compound, very similar to ultramarine, if not identical 

with it, in a soda-furnace at St. Gobain, which caused the 

“Societe pour l’Encouragement d’ Industrie” to offer a prize 

for the artificial production of the precious color. The prob- 

lem was solyed almost simultaneously by Guimet and by 

Christian Gmelin, then professor of chemistry in Tiibingen ; 

but while Guimet kept his process a secret (it has indeed 

neyer become known) Gmelin published his, and thus be- 
came the originator of an industry which flourishes to this 
day chiefly in Germany. There are very few ultramarine 
works in other countries, and none, as far as we know, in 
Great Britain. The raw materials used in the manufacture 
are—(1) iron-free kaolin, or some other kind of pure clay, 
which should contain its silica and alumina as nearly as 
possible in the proportion of 2Si02: AlzO3 demanded by the 
formula assigued to ideal kaolin (a deficit of silica, however, 
it appears can be made up for by addition of the calculated 
weight of finely divided silica) ; (2) anhydrous sulphate of 
soda ; (3) anhydrous carbonate of soda; (4) sulphur (in the 

State of powder); and (5) powdered charcoal or relatively 

ash-free coal, or colophony in lumps. The numerous modes 

of manufacture may be viewed as modifications or combina- 
tions of three processes. 

(1) In the Nuremberg process the soda is used as sulphate, 
or y as such and partly as carbonate. The following 
recipe gives an idea of the proportions in which the mate- 
rials are used: kaolin (calculated as anhydrous matter) 100 
parts ; calcined sulphate of soda 83 to 100 (or 41 of sulphate 
and 41 of carbonate); charcoal 17; powdered sulphur 13. 
These ingredients are mixed most intimately; they are 
then rammed tight into fire-clay crucibles and kept at a 
nearly white heat for 7 to 10 hours, access of air being 
prevented as far as possible. The product obtained is a 
grayish or yellowish green mass, which is soaked in and 
washed with water; the porous residue is ground very fine 
in mills, again washed, dried, and again ground in the dry 

_ state and passed through sieves. The product at this stage 
has a green color,and is sometimes sold as “ green ultrama- 
rine,” although it has not a high standing amongst green 

; penente. For its conversion into blue ultramarine it is 
heated with sulphur in the presence of air to a relatively 
low temperature. Of the various apparatus used for this 

important stage of the manufacture, the easiest to describe 
is a large muffle, heated from the outside. On its floors the 
green ultramarine is spread out to a depth of 24 to3 inches, 
and heated (with closed doors) to a temperature at which 

Y hur powder when thrown in catches fire spontaneously. 

_ This temperature being maintained, a shovelful of sulphur 

is thrown in and allowed to burn off while the mass is 
being constantly agitated with iron rakers. Another dose of 

‘sulphur is then added, and so on until a sample taken out 

- to have come up to the highest attainable brilliancy 
and depth of blue. The product is then lixiviated with 

water, which removes a deal of sulphate of soda formed in 
the ; it is then ground up very fine, and finally sub- 

_ jected to elutriation to producea graduated series of ultra- 

marines of different degrees of fineness. In some works 

e process of sulphuration is divided into two or more 

after each of which the product is washed, dried, 

and ground before being returned to the muffle to produce 
al r degree of homogeneity. 

_ (2) In the carbonate of soda process the soda is used solely, 
or at least principally, in the carbonate form. The follow- 
ing is one of many recipes: kaolin (calculated as anhy- 
drous matter) 100; carbonate of soda 100; charcoal 12; sul- 

jur 60. The mixture is heated in a reverberatory furnace 
form in the first instance a white mass, which is so por- 
that it readily passes, by oxidation, into green and 
partly even into blue ultramarine. Green ultramarine, 

e as such, cannot be produced in this manner. The 

lue product is finished by sulphuration pretty much 
lained above for the Nuremberg process. Well-made 

-ultramarine has a richer color than the Nuremberg 


ca ultramarine is soda-ash ultramarine in whose 
1 a quantity of finely divided silica, equal to 5 
the weight of the kaolin, has been added. 
hed reddish tinge, which is the more 


| gas and milk of sulphur. 
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fully developed the greater the proportion of added silica. 
It is more highly proof against the action of alum solution 
than non-siliceous ultramarine is, 

Since 1873 the Nuremberg works have been producing 
four varieties of magnificently violet ultramarine. The 
mode of manufacture has not transpired. At the Paris ex- 
hibition in 1867 a magnificent block of ultramarine exhib- 
ited by the Kaiserslautern works attracted attention. In 
its manufacture the roasting (bluing) process is said to 
have been continued for three weeks. 

Artificial, like natural, ultramarine has a magnificently 
blue color, which is not affected by light nor by contact 
with oil or lime as used in painting. Hydrochloric acid at 
once bleaches it with liberation of sulphuretted hydrogen 
The natural pigment is proof 
against dilute acetic acid and solution of alum; the arti- 
ficial pigment is even aluni-proof only in a higher or lower 
relative sense. Hence there is room for progress in one di- 
rection at least. The composition of the pigment is quite 
similar to that of lapis lazuli; but the constitution of both 
is still a chemical enigma, It is remarkable that even a 
small addition of zinc-white (oxide of zinc) to the reddish 
varieties especially causes a considerable diminution in the 
intensity of the color, while dilution with artificial pre- 
cipitated sulphate of lime (‘‘annalin”) or sulphate of 
baryta (“ blane fix’’) acts pretty much as one would expect. 
Ultramarine being very cheap (it sells at 7d. [14 cts.] to 
10d. [20 cts.] per tb), it is largely used for wall painting, the 
printing of paper hangings and calico, etc., and also as a 
corrective for the yellowish tinge often present in things 
meant to be white, such as linen, paper, ete. Large quan- 
tities are used in the manufacture of paper, and especially 
for producing that kind of pale blue writing paper which is 
so popular in Great Britain. Only the very finest ultra- 
marine can be used for paper tinging, because the least ad- 
mixture of coarse particles becomes visible in the paper as 
dark spots or stains. 


ULUGH BEG, Mrrza MonamMen BEN SHAH RoK 
(1394-1449), astronomer, grandson of Trmur (q.v.), 
succeeded his father as prince of Samarkand in 1447, 
after having for years taken part in the government, 
and was murdered in 1449 by his eldest son. He oc- 
cupied himself with astronomical pursuits, and erected 
an observatory at Samarkand, from which were issued 
tables of the sun, moon, and planets, with an inter- 
esting introduction, which throws much light on the 
trigonometry and astronomical methods then in use 
(Prolégomenes des Tables Astronomiques @ Ouloug 
Beg, ed. by Sédillot, Paris, 1847, and translated by the 
same, 1853). The serious errors which he found in the 
Arabian star catalogues (which were simply copied 
from Ptolemy, adding the effect of precession to the 
longitudes) induced fe to redetermine the positions 
of 992 fixed stars, to which he added 27 stars from Al 
Stifi’s catalogue, which were too far south to be observed 
at Samarkand. This catalogue, the first original one 
since Ptolemy, was edited by Th. Hyde at Oxford in 
1665 (Tubulee Longitudinis et Latitudinis Stellarum 
Fixarum ex Observatione U lugbeight), and in 1843 by 
Baily in vol. xiii. of the Memoirs of the Royal Astro- 
nomical Society. 

ULVERSTON, a market-town in the northwest 
of Lancashire, England, is picturesquely situated near 
Morecambe Bay, on the borders of the Lake district, 
9 miles northeast of Barrow-in-Furness, and 256 north- 
west of London. _The town bears small evidence of its 
great antiquity. The principal streets branch from the 
market-place, and the houses built of stone are gener- 
ally rough-cast and whitened. A rivulet flows through 
the town. The church of St. Mary, founded in 1111, 
retains the south door of the original building in the 
Transition style, but the greater portion of the struct- 
ure is perpendicular, of the time of Henry VIII. It 
consists of chancel, nave, aisles, south porch, and em- 
battled western tower, and contains an altar-tomb with 
recumbent figure of Walter Sandys of Conishead, 
dated 1588. After the destruction of Furness Abbey, 
Ulverston succeeded Dalton as the most important 
town in Furness, but the rapid rise of Barrow within 
recent years has relegated it to quite a secondary place. 
Formerly it had a considerable trade in linens, checks, 
and ginghams, but this has greatly fallen off. It pos- 
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sesses, however, large iron and steel works (North | Michael Drayton, writing about the beginning of the 
Lonsdale Iron and Steel Company), a large chemical | 17th century, says, speaking of doves: 


work, an extensive paper manufactory, a 
factory, breweries, tanyards, and wooden hoop manu- 
factories. The population of the urban sanitary dis- 
trict (area 3120 acres) in 1871 was 7607, and in 1881 it 
was 10,008. 

Early in the 12th century the lordship of Ulverston came 
into the possession of Stephen, earl of Boulogne, afterwards 
king of England, by whom it was presented to the nfonks 
of Furness Abbey as part of the endowment. In 1196 the 
ville of Ulverston was granted by the abbot of Furness to 
William de Lancaster; first baron of Kendal. In 1280 it 
obtained the charter of a market. The town became es- 
cheated to the abbot of Furness’as chief lord in 1342, but 
this escheatment was suspended by Edward IT. in favor of 
John de Coupland, who captured David II. of Scotland at 
the battle of Durham. After his death it reverted to the 
abbey. It is now in the possession of the family of Buc- 
cleuch. 


ULWAR, an alternative form of ALWAR (q.v.). 
ULYSSES. See Opyssevs. 


UMAN, a district. town of Russia, in the south of 
the government of Kieff, is now a small industrial and 
trading town, with 15,400 inhabitants, many of whom 
are Jews, who carry on an active trade in the export 
of corn, spirits, ete. It has a remarkable park (290 
acres), planted in 1796 by the orders of Count Po- 
tocki, in connection with which a gardening school is 
maintained. 


Umai was founded towards the beginning of the 17th 
century as a fort against the raids of the Tartars. The 
Cossacks of the Ukraine, who kept it, revolted against their 
Polish rulers about 1665, and had to sustain a fierce siege. 
In 1674 it was plundered and most of its inhabitants mur- 
dered by the Ukrainians and Turks, during the wars for 
the hetmanship. In 1712 its last inhabitants were trans- 
ferred by Peter I. to the left bank of the Dnieper. But by 
the end of the 18th century, when it again became the 
property of the Potockis, it was repeopled and became one 
of the busiest trading towns of little Russia. In 1768, 
when the Cossacks revolted anew against their Polish serf 
proprietors, they took Umaii and murdered most of its in- 
habitants. : 


UMBALLA, an alternative form of AMBALA (q.v.). 

UMBER. See Piaments. ; 

UMBRELLA now means a portable protector from 
rain, while the name parasol is given to the generally 
smaller, lighter, and more fanciful article carried by 
ladies as a sun-shade. But primarily the umbrella 
(ombrella, Ital. dim. from Lat. wnbra, shade) was a 
sun-shade alone,—its original home having been in hot 
brilliant climates. In Eastern countries from the 
earliest times the umbrella was one of the insignia of 
royalty and power. On the sculptured remains of 
ancient Nineveh,and Egypt there are representations 
of kings and sometimes of lesser poténtates going in 
procession with an umbrella carried over their heads ; 
and throughout Asia the umbrella had, and still has, 
something of the same significance. The Mahratta 
princes of India had among their titles ‘‘lord of the 
umbrella.’’ In 1855 the king of Burmah in address- 
ing the governor general of India termed himself ‘* the 
monarch who reigns over the great umbrella-wearing 
chiefs of the Eastern countries.’’ The baldachins 
erected over ecclesiastical chairs, altars, and portals, 
and the canopies of thrones and pulpits, ete., are in 
their origin closely related to umbrellas, and have the 
same symbolic significance. In each of the basilican 
churches of Rome there still hangs a large umbrella. — 

Among the Greeks and Romans the umbrella 
(oxide, oxiddecov, umbraculum, umbella) was used by 
ladies, while the carrying of it by men was regarded 
as asign of effeminacy. Probably in these southern 
climes it never went out of use, and we find from al- 
lusions by Montaigne that in his day its employment 
as a sun-shade was quite common in Italy. The um- 
brella was not unknown in England in the 17th cen- 
tury, and was already used as a rain protector. 


olt manu- | 


“ And, like umbrellas, with their feathers 
Shield you in all sorts of weathers.” 


_ Although it was the practice to keep an umbrella 
in the coffee-houses early in the 18th century, its use 


'cannot have been very familiar, for in 1752 Colonel 


Wolfe, writing from Paris, mentions the carrying of 
them there as a defence against both rain and sun, and 
wonders that they are not introduced into England. 
The traveller Jonas Hanway, who died in 1786, is 
credited with having been the first Englishman who 
habitually carried an umbrella. That practice he be- 
gan thirty years before his death ; at first he was sin- 
rular, and his habit was derided, but he lived to see 
nis example commonly followed. 


The umbrella as at first used, based on its Eastern proto- 
type, was a heavy ungainly article which did not hold well 
together, and no little ingenuity has been exercised to 
bring it into the elegant, compact, and strong form which 
is now quite common. The early umbrella had a long 
handle, with ribs of whalebone or cane, very rarely of 
metal, and stretchers of cane. The jointing of the ribs 
and stretchers to the stick and to each other was very 
rough and imperfect. The covering material consisted of 
oiled silk or cotton, heavy in substance, and liable to stick 
together inthe folds. Gingham soon came to be substituted 
for the oiled cloth, and in 1848 William Sangster patented 
the use of alpaca as an umbrella covering material. One 
of the most notable inventions for combining lightness, 
strength, and elasticity in the ribs of umbrellas was the 
“Paragon” rib patented by Samuel Fox in 1852. It is 
formed of a thin strip of steel rolled into a U or trough 
section, a form which gives great strength for the weight 
of metal. The use of such ribs, combined with the notched 
rings and runners which give a separate hinge and joint to 
each rib and stretcher, and with the thin but tough cover- 
ing materials now in use, has principally contributed to 
the strength, lightness, and elegance which ordinary um- 
brellas now present. Umbrella silk is principally made at 
Lyons and Crefeld; but much of it is so loaded in dyeing 
that it cuts readily at the folds, Textures of pure silk or 
of silk and alpaca mixed have better wear-resisting prop- 
erties. 


UMBRIA $ (‘OxuSpixy, ’OuBpcxoi, ObtuBpor, UMBRi). 
The early Greeks applied the name ’OuSprx7 to all cen- 
tral and northern Italy. Herodotus (iv. 49) speaks of 
it somewhat vaguely, as if it extended up to the Alps. 
The Umbrians probably extended across central Italy 
from sea to sea down as faras Latium. Pliny (iii. 13, 
19) tells us that the Umbri were considered the most 
ancient nation of Italy (antiquissima gens Italiz), by 
which he probably means, of the Italian stock. The 
Greek writers included under the name of Umbria the 
district known in later times as Picenum. Pseudo- 
Seylax makes Umbria march with Samnium, and de- 
scribes Ancona as a city of Umbria. |The Umbrians 
seem to have found the Siculi and Liburniin oceupation 
of the landinto which they advanced, the former hold- 
ing the parts lying towards the interior, the latter peo- 
ple the district along the Adriatic. The Umbrians 
were one of the chief peoples of that branch of the 
Indo-European family which had entered Italy from 


the north and driven out and absorbed the older in- 
habitants. They were more closely connected with — 


the Samnites and Osecans than with the Latin stock, as 
is shown by their language. Their roa of the 
fertile regions of upper Italy exposed them to the con- 
stant assaults of fresh bodies of invaders, pressing on 
over the Alps, and perhaps likewise from the sea- 
board. Their force was extended over a wide area, 
and thus too weak to withstand the attacks from vari- 
ous sides to which they were exposed. Thus their ex- 
tensive territory was gradually reduced by the succes- 
sive encroachments of other peoples. me the 
Etruscans, who rN to Herodotus (i. 94) w 
Lydians, who established themselves in the 

the Umbrians. From which side of Italy th 
their invasion, whether from the mouth of 
from the western coast of what later became 


é 
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or whether from both, we have no means of deter-| Apennines. This position indicates of itself that 
mining. That the Umbrians did not yield without a| they had been driven before stronger foes. Hence- 
struggle we cannot doubt. It was only after three forward they play but an insignificant part in Italian 
hundred of their towns had been captured by the} history. This is explained by the physical formation 
Etruseans that they succumbed. Nevertheless they | of their country. te is an ae reine mountainous re- 
still retained considerable influence in upper Italy, | gion, with a few small plains between, which were 
which, according to Strabo (v. 216), continued down) noted for their fertility. Hence arose a number of 
to the time of the Roman conquest. For he says that | small but thriving communities, none of which had 
there was a large Umbrian element in the Roman col- | the capacity of developing into a leading state such as 
onies in the region of the Po, as also some Etruscan. | Rome became for the ks Their want of seaports 
For, according to him, the Umbrians and Etruscans_ likewise excluded them from trade, the mouths of all 
lived in a continual rivalry for the pre-eminence, so| the rivers which flowed from their country being in 


that if the one people made an expedition northwards, 
the other determined not to be outdone. So when 
the Etruscans had marched against the barbarians 
who dwelt near the Po, and had soon again been ex- 
pelled owing to their effeminacy, the Umbrians in 
turn marched against the conquerors of the Etrus- 
cans. In consequence of this alternating struggle for 
these regions they planted many colonies, some Etrus- 
ean, others Umbrian. 
Umbrian because the Umbrians lay closer to the dis- 
puted territory. Thus, even though they lost the 
sovereignty, the Umbrian race probably continued to 
form a considerable portion of the population of a 
wide extent of country. At all events, at the time of 
the Gaulish inroad the Etruscans seem to be in pos- 
session of the mouth of the Po. At this time, there- 
fore, Umbria as a state consisted of the region 
bounded on the W. by the Tiber, on the S. by the Sa- 


bines, on the E. by Picenum and the Adriatic, while’ 
on the N. it extended close up to the southern or 


© na mouth of the Po. | Scylax describes the 
truscans as extending from the Tyrrhenian Sea to 
the Adriatic, and represents them as in possession of 
the ancient Greek town of Spina. How much farther 
south the Htrusean sway had once reached we cannot 
determine, but that they had once held this region, as 
far as Ravenna at least, is rendered probable by the 
tradition that Ravenna had been founded by a colony 


of Thessalians who, not brooking the insulting treat- | 


ment which they received from the Etruscans, gladly 
admitted some Umbrians, who thus became the pos- 
sessors of the city. “When the great Gaulish inroad 
took place at the beginning of the 4th century _B.c. 

ns and Umbrians alike suffered severely. Some 
of the Celtic tribes crossed the Po and formed perma- 
nent settlements. The Ananes settled in the Apen- 
nines, the Boii between the former and the Adriatic; 


next came the Lingones; and finally the Senones oc- | 


 eupied the seaboard of the Adriatic as far as the Ru- 
bicon. This region in Roman times was known as the 
Ager Gallicus (Polybius, ii. 16). But it was not only 
in the north and west that the Umbrians had been 
driven back. The early Greeks had included under 
the name of Umbria the district along the Adriatic, 
afterwards known as Picenum. This consisted of a 
fertile region, extending from beyond Ancona to the 
river Matrino. It is not improbable that the Picentes 
issued from the Sabineregion. ‘Tradition alleged that 
the Picentes, led by the woodpecker (picus) of Mars, 
_ marched forth to occupy what is now the March of 
Ancona. But it was probably only after a long strug- 
gle that this conquest was effected, for from another 
tradition we learn that the Sabines, after carrying on 
war against the Umbrians for a long time, at length 
- vowed a sacred spring, and dedicated all the produce 
of the year to the gods. Then at length they became 
victorious (Strabo, v. 250). Thus, by the advance of 
the Gauls from the north and the Picentes from the 
south, the Umbrians were shut off from the seaboard, 
and confined to the district known as Umbria in his- 
torical times. When Rome began the consolidating 
f Italy, Umbria consisted of the region bounded by 
» Ager Gallicus on the N., by Etruria (the Tiber) 
3.” 


: 


by Picenum on the E., and by the Sabines 
The Umbrians kept a desperate hold of 
, which lies between the two arms of the 


Most of the colonies were | 


the hands of their enemies. 


Of the Umbrians’ political and municipal organization 
little is known. In addition to the city (tota) they seem to 
have had a larger territorial division in the tribus (trifu, 
| ace.) as we gather from Livy (xxxi. 2, per Umbriam quam 
| tribum Sapiniam vocant; ef. xxxiii. 37) and from the 
‘ Engubine Tables (trifor Tarsinates, vi. B. 54). From the 
| fertility of their land their communities were very pros- 
perous. The olive and vine flourished in their valleys; 
they grew spelt abundantly ; and the boars of Umbria were 
famous. Ancient authors describe the Umbrians as leading 
effeminate lives, and as closely resembling their Etruscan 
enemies in their habits (Theopompus, fragm. 142; Pseudo- 
Scymnus, 366-8). It is almost certain that each race influ- 
enced and modified the other to a large extent. Mommsen 
has pointed out that the names of many towns in Etruria 
are Umbrian, a fact which shows how persistent even after 
conquest was their influence in that region. On the other 
hand we have conclusive proof of strong Etruscan influences 
in Umbria. For instance, they undoubtedly borrowed 
their alphabet and the art of writing from the Etruscans, 
Their writing runs from right to left. The alphabet con- 
sists of nineteen letters. It has no separate symbols for O, 
G, Q; the aspirates ¢ and x are wanting; on the other 
hand, it possesses forms for Z and V, and has likewise the 
Etruscan f (8). It also has a symbol g peculiar to itself 
for expressing the sound of palatal k when followed by 
either e ori. Itis also very probable that they borrowed 
the art of coining money from Etruria. Two towns are 
known to have issued coins, which consist entirely of 
bronze, and belong almost entirely to the series of #s grave. 
The most important is that of Tuder (Todi), which must 
have been a place of some note. It was a strong fortress 
/on the left bank of the Tiber on the confines of Etruria. 
Iguvium (Gubbio), which struck coins after the standard 
of Tuder, was a strong place likewise on the western or 
| Etrusean side of the Apennines. The fact that it is only 
in towns on the side next Etruria that a coinage is found 
indicates that it was from the Etruscans they borrowed the 
art. The Umbrians counted their day from noon to noon. 
But whether they borrowed this likewise from the Etrus- 
caus we do not know (Pliny, ii. 77). In their measuring 
of land they employed the vorsus, a measure common to 
them and the Oscans (Frontinus, De Limit., p. 30), 3} of 
which went to the Roman jugerwm. When the Romans 
undertook the conquest of Italy, the most feeble resistance 
of all was offered to them by the Umbrians. In the great 
struggle between the Samnite confederacy and Rome 
Umbria played an insignificant part. It is probable that 
all through the Second Samnite War their sympathies were 
altogether on the side of their Samnite kinsmen, and that 
some assistance was afforded by individual communities. 
It is not unlikely therefore that it was with a view to keep 
the Umbrians in check that the Romans planted a colony 
at Nequinum on the Nar, whose inhabitants were known as 
| Nartes Interamnates, and who are included with the Etrus- 
cans, Iapydes, and Tadinates in the list of persons who 
were forbidden to be present at the sacred rites of Iguvium. 
At length in 308 B.c. the Umbrians made a vigorous effort 
to aid the Samnites, which, had it taken place earlier in 
the war, might have had the most important influence on 
the issue of the struggle. As it was, it came too late; the 
Etruscans had already laid down theirarms. The Umbrians, 
who threatened to march on Rome, were intercepted by 
Rullianus with the Roman army from Samnium on the 
upper Tiber, a step which the Samnites now broken could 
not prevent; and this was sufficient to disperse the Um- 
brian levies. When the Third Samnite War broke out, the 
Umbrians took no active part in its operations; but how 
their sympathies lay is evident from their affording aready 
passage to the Samnite army under Gellius Egnatius on its 
march to Etruria, 296 8.c. When the battle of Sentinum 
(295) finally crushed the Samnites and Etruscans, Umbria 
remained in the hands of the Romans. Henceforward the 
process of Latinizing went on steadily, for by the 1st cen~ 
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tury B.c. we find them employing the Latin alphabet in 
copies of the ancient sacerdotal ritual of Iguvium (see 
EUGUBINE TABLES). We know that the Oscan language 
only finally expired in the 1st century of our era, and there 
is no reason for believing that the Umbrian had disappeared 
much earlier. When the Romans conquered the Senones, 
280 B.c., the Ager Gallicus was restored to Umbria, and 
both together formed under the empire the sixth region of 
Italy. 

Strabo (vy. 227) regards Ravenna as the boundary of 
Umbria. The Via Flaminia passed up through it from 
Ocriculum to Ariminum, along which lay the important 
towns of Narnia (Narni) Carsule (Carsigliano), Mevania 
(Bevagna), Forum Flaminii, Nuceria, and Forum Semp- 
ronii. To the east lay Interamna (Terni), the probable 


birthplace of Tacitus, Spoletium (Spoleto), and the most | 
important town of Camerinum on the side of the Apen- | 


nines towards Picenum. On the side towards Etruria lay 
Tuder (Todi), Iguvium, which occupied a very advantageous 
position close to the main pass through the Apennines, 
Ameria (Amelia), and Hispellum (Spello) ; on the Clitumnus 
(Clitunno) was Assisium (Assisi), the birthplace of Proper- 
tius, whilst far to the north lay Sarsina, the birthplace of 
Plautus. For the position of the country in the time of 
Augustus, see vol. xiii. Plate V. 

See Bréal, Les Tables Eugubines, 1875; Biicheler, Umbrica, 1883 ; 


Kirchhoff, Griech. Alphabet, 4th ed., 1887 ; Head, Historia Numorum, 
1887. (W. RI.) 


UMMERAPOORA, another form of AMARAPURA 


(g.v.). her 

UNAO, a British district. in the Lucknow division 
of Oudh, India, under the jurisdiction of the lieutenant- 
governor of the North-Western Provinces. The area 
of the district is 1768 square miles, and it is 
bounded on the N. by Hardoi, EK. by Lucknow, 8. by 
Rai Bareli, and W. by the Ganges. _ Unao is very 
flat, and has no features of particular interest. Rich 
and fertile tracts, studded with groves, alternate with 
stretches of waste land and plains of barren usar, the 
whole being intersected with small streams, the water 
from which is extensively used for irrigation. The 
Ganges is the only navigable river in the district. 
The temperature varies from about 75° to 103° in the 
hot weather, and from 46° to 79° in the cold season. 
The average annual rainfall is about 34 inches. 

In 1881 the population was 899,069 (males 461,167, females 
437,902); of these 830,342 were Hindus, 68,677 Moham- 
medans, and 49 Christians. Unao, the capital and adminis- 
trative headquarters, 9 miles northeast of Cawnpore, had 
9509 inhabitants. The cultivated area of Unao amounted 
in 1885-86 to 598,131 acres, and 289,356 acres were returned 
as cultivable. The principal crops are rice, wheat, and 
other food grains, cotton, sugar-cane, and indigo, The 
cultivation is mainly dependent on irrigation. The prin- 
cipal exports are grain of all kinds, gtr, ghi, tobacco, 
and a little indigo and saltpetre; and the chief imports are 
piece goods, salt, iron, cotton, spices, ete. The gross revenue 
of the district in 1885-86 amounted to £183,083 [$889,783.38], 
the land yielding £144,914 [$704,282.04]. During the 
mutiny of 1857-58 Unao was the scene of several severe 
engagements between General Havelock’s little army and 
the rebels. On the death of Raji Jasa Sinh, one of the 
leading rebels, and the capture of his two sons, the whole 
family estates were confiscated, and the villages either re- 
stored to their former owners or given to other landholders 
for their loyalty. 


UNDULATORY THEORY. See Optics and 
Wave THEORY. 


UNGVAR, chief town of the county Ung, in the 
northeast of Hungary, stands on the river Ung. It is 
the seat of the bishop of Munkdcs, and has a fine 
Greek cathedral, an episcopal seminary, a lyceum, a 
gymnasium, and also a teachers’ college, a county hall, 
and an interesting ancient castle. The town and dis- 
trict produce good wine in large quantity, and abound 
in mineral springs. There is a good trade in timber 
and china clay. The population in 1886 was 13,460. 

UNICORN, an animal with one horn. The name 
is applicable and has sometimes been applied to the 
rhinoceros, which is, for example, the Sumatran uni- 
corn of Marco Polo. But the figure usually asssociated 
with the name is the well-known heraldic one of an 
animal with the form of a horse or ass, save that a 
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|long straight horn with spiral twistings, like the tusk 
|of the narwhal, projects from its forehead. The be- 
‘lief in the existence of a one-horned animal of this 
/kind goes back to Aristotle (Part. An., iii. p. 663), 
who names as one-horned ‘‘ the oryx and the Indian 
ass.’”’ Later descriptions of the Indian unicorn, e.g., 
that of lian (Nat. An., xvi. 20), are plainly influ- 
|enced to some extent by accounts of the rhinoceros, 
| but the authority of Aristotle determined the general 
form ascribed to the animal. The twisted horn, of 
which A¥lian already speaks, seems to have been got 
by referring to Aristotle’s unicorn actual specimens 
taken from the narwhal; see Yule’s Marco Polo, ii. 
273. The ancient and medizval lore of the subject 
may be seen in Bochart, Hierozoicon, iii. 26. The 
‘familiar legend that the unicorn could be taken only 
by the aid of a virgin obtained currency through the 
Physiologus (see fe xix. p. 11). The English Bible, 
following the Septuagint (“ovdxepwe), renders the He- 
brew 7réém (O8) by “‘unicorn.’’ But two horns are 
ascribed to the réém in Deut. xxxili. 17, and the He- 
brew word reappears in Arabic as the name of the 
larger antelopes, probably the Antilope leucoryx, while 
in Asyrian the rimu appears to be the wild ox. ‘There 
are recent fossil remains in the Lebanon both of Bos 
| Primigenius and Bison wus, though both have been 
long extinct in Palestine. 

UNITARIANISM. The term Unitarianism in its 
widest sense includes certain lines of the great re- 
ligious and theological movement or revolution of the 
Reformation in the 16th century, when this is re- 
garded as the commencement of the process of the 
humanization of theology and ethics on the basis of 
the autonomy of the human mind. In another sense 
the term stands for a set of theological opinions, more 
or less variable, and yet in their general drift con- 
nected, some of them as old as Christianity, and one 
section of which only is indicated by the term when 
used as synonymous with Antitrinitarianism. But 
there is another meaning of the term, a still narrower 
one, and to Unitarianism in this sense this article must 
be confined. We must limit ourselves to a brief ac- 
count of Unitarianism as it appears in ecclesiastical or- 

anizations in separation from the orthodox churches. 

his treatment of the subject is of course incomplete, 
and would be misleading were the incompleteness not 
expressly announced. For a marked feature of the 
late history of the Unitarian churches is the growing 
tendency they exhibit of working out to their logical 
results some of the wider principles of the Reforma- 
tion to which they seiroatste owe their origin, rather 
than the design of formulating and propagating sys- 
tems of theology. To not a few modern Unitarian 
leaders the bond which connects them with a specifi- 
‘eally Unitarian organization is the spirit and tendency 
of the larger movement for which it happens to pro- 
vide freer play than the orthodox churches, while they 
repudiate the imputation of belonging to a dogmatic 
sect. Modern Unitarians have also, oth in Europe 
and America, emphatically and successfully resisted 
the inclination of some of their number to lay down, 
though in the most general terms, a creed of Unitari- 
anism. Indeed, in opposing this inclination, it might 
sometimes seem as if the only essential arti le of Uni- 
tarianism were the maintenance of inquiry in 
religion,—an impression, however, which a careful 
study of the history of Unitarian thought would re- 
move. In the same way such a study would show 
that Unitarian churches are in agreement on man 
points of doctrine with early and recent theologians 
all churches and sects. 

This brief sketch of Unitarianism, as it has ap- 
peared in organized religious societies, takes us into 
but a few countries, and covers but a limited 
time. Poland, Transylvania, England, and 
are the only countries in which Unitarian 
tions have existed in any numbers or for ¢ 
of time. Elsewhere, either the law of the 
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rendered their existence impossible, or they have been | 


unnecessary in consequence of the substantial adop- 
tion by the existing churches of their principles and 
doctrines. The former was the case in Ttaly, Switzer- 
land, Germany, and England in the 16th and 17th 
centuries, the latter to a certain extent in England in 
the 18th century, still more in Germany in the 18th 
and 19th centuries, and in Holland in the present 
century, as also to a large extent in France in+the 


Reformed Church. 


Poland (1565-1658).—The Unitarians, under the names of 
Arians, Samosatenians, Pinezowians, were formed into a 
separate church in 1565 by their exclusion as Antitrinita- 
rians from the synods of the Trinitarian Protestants. Very 
early in the progress of the Reformation in Poland indi- 
viduals had arrived at heterodox opinions on baptism and 
the Trinity, very much under the influence of the hetero- 
dox Italian refugees in Switzerland, some of whom visited 
Poland (Lelio Sozzini, 1551 and 1558; Paul Alciati, 1561; 
G. V. Gentile, 1561; Biandrata, 1555). Gonesius and Greg- 
ory Pauli were the first to openly preach Antitrinitarian 
doctrine. After their separation from the orthodox, the 
Polish Unitarians developed divergent views as to the na- 
ture of Christ, as to the lawfulness of paying divine wor- 
ship to Him, as to the subjects of baptism (infants or 
adults), and as to the relation of Christians to the state, 
On the first point some were Arians and others Humanita- 
rians,while those who claimed divine worship for Christ were 
called Adorantes and those of the opposite view Nonadorantes. 
An epoch in the history of the party was made by the arri- 
val of Fausto Sozzini at Cracow in 1579 (see Soctnus). He 
succeeded in converting the great majority of the churches 
to his views and in silencing the dissentients. Henceforth 
the Polish Unitarians adopted the Socinian practice of pay- 
ing worship to Christ, the Socinian view of the necessity 
of baptism and of the Christian’s duty towards the state. 
They rapidly became a numerous and powerful body in 
Poland, distinguished by the rank of their adherents, the 
ability and learning of their scholars, the excellence of 
their schools, and the superiority and wide circulation of 
their theological literature. Racow, the theological centre 
of the Socinians, with its school and printing presses, ob- 
tained a world-wide fame. It wasthere that the Racovian 
Catechism was published (1605 in the Polish language, 1608 
in German, and 1609 in Latin). But before the death of 
Fausto Sozzini (1604) the situation of the Unitarians became 
more difficult, and in 1611 the Jesuits obtained their first 
open triumph over them. In the rapid course of the Cath- 
olic reaction, which was not resisted by the orthodox Prot- 
estants as long as the Socinian heretics only suffered, the 
church and school at Lublin, the most important place next 
to Racow, were first put down (1627), and Racow, with its 
church, school, and printing-press suffered the same fate in 
1638. The final blow to the whole body followed in 1658, 
when all adherents of “the Arian and Anabaptist sect” 
were commanded to quit the kingdom within two years. 
A few renounced their faith, but the large majority fled 
into Transylvania, Prussia, Silesia, Holland, and England. 

Transylvania (1568-1887).—Next to Poland Transylvania 
was the most important seat of Unitarianism. It was there 
the name was first used by the sect as its own designation, 
and it is there only that the sect has had a continuous ex- 
istence down to our own time. It is generally considered 
that the Italian refugee Biandrata was the founder of 
Transylvanian Unitarianism, but the present representa- 

_ tives of the body claim for it a nobler and domestic origin. 
Biandrata attended John Sigismund as a physician in 1563, 
and under his influence Unitarianism made rapid progress. 
In 1568 its professors, favored by the king and many mag- 
nates, after separating from the orthodox church, consti- 
tuted themselves a distinct body under the distinguished 
man Francis David, who is now regarded as the apostle of 
true Transylvanian Unitarianism. Their principal centre 
was Klausenburg (Kolozsydr), where they had a large 
church, a college, and a printing-press. But the same con- 
flict between a more radical and a more conseryative ten- 
dency which appeared amongst the Unitarians of Poland 
greatly Suseshed the churches of Transylvania, particu- 
larly with regard to the worship of Christ. On the side of 
the Adorantes was Biandrata, and on that of the Nonador- 
antes David. The party of David succumbed to force and 
fraud, and he himself died in prison a martyr to his con- 
victions. Gradually the Socinian view prevailed, though 
in 1618 an old order to worship Christ required reinforce- 
ment. In the latter half of the 18th century the more 
logical view of David entirely disappeared, Under the 
Austrian ee the Unitarians were often exposed to 
great trials, Joseph II, secured to them their rights 
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and privileges. An official confession of faith of the year 
1787 remains, with some modifications, essentially Socinian, 
But of late years the Transylvanian Unitarians have been 
in close relation with their co-religionists in England and 
America, some of the ministers having been educated at 
Manchester New College, and in consequence their theology 
is becoming essentially modern. The number of members 
was 32,000 in 1789, in 1847 40,000, distributed in 104 
parishes with 120 pastors. Their present number is 53,539 
in 106 parishes. Their chief centres are Kolozsyar, Thorda, 
and Keresztur, where they have excellent schools. 

England (1773-1887).—F or two and a half centuries pre- 
vious to the rise of organized Unitarianism in England, 
opinions commonly called by this name found numerous 
individual advocates and some martyrs. John Bidle (1615- 
62) published catechisms of Unitarian doctrine, translated 
Socinian works, and publicly discussed and preached an 
English form of Socinianism. But the severity of the law 
against Antitrinitarians, coupled with the gradual growth 
of free opinion in the Established Church and amongst the 
Presbyterian congregations, made the formation of separate 
Unitarian churches impossible, and, as was felt, less neces- 
sary for another hundred years. The adoption of a com- 
pletely Humanitarian view of Christ’s person by a few soli- 
tary individuals (Lardner 1730, Priestley 1767, Lindsey 
1773), assisted by the awakened earnestness of the time, led 
to their formation. Lindsey resigned a valuable living in 
Yorkshire, and gathered the first professedly Unitarian 
church in London, Other clergymen followed his example, 
aud amongst the Presbyterians several ministers, like Joseph 
Priestley, exchanged their Arian for Humanitarian views. 
This process went on with deep permanent effects in some 
of the Dissenting academies. In the year 1791 was formed 
the Unitarian Book Society for the distribution of litera- 
ture, and several provincial associations originated about 
the same time. In 1806 the Unitarian Fund Society was 
established, with the object of promoting Unitarian Chris- 
tianity by direct mission work. In 1818 arose another so- 
ciety for protecting the civil rights of Unitarians. These 
various societies were consolidated in 1825 under the name 
of the British and Foreign Unitarian Association, which 
has now its headquarters in the building formerly used as 
Lindsey’s chapel and residence in Essex Street, London. 
Early in this century nearly the whole of the old Presby- 
terian congregations, which, unlike those of the Baptists 
and Independents, had undogmatic trust-deeds, passed 
through the stages of Arminianism and various forms of 
Arianism into Socinianism in its peculiar English and 
mainly Priestleian form. The penal laws against Anti- 
trinitarianism, which had long been obsolete, were repealed 
in 1813, and in 1844 the right of Unitarians to the chapels 
which they held in succession from their Presbyterian 
forefathers was legally secured to them by the Dissenters’ 
Chapels Act without altering their undogmatic trust-deeds. 
Though these congregations, popularly known as Unitarian, 
on principle declined to restrict the progress of thought by 
imposing on either their ministers or members any dog- 
matic statements of belief, the generality of them adopted 
with some modifications the theological system of Priestley, 
which was a combination of Locke’s philosophy with the 
crudest rationalistic supernaturalism. With the rise of a 
more spiritual philosophy in Germany, which bore fruit in 
England and America before the close of the second decade 
of the century, the theology of English Unitarianism un- 
derwent a radical change, very much in the first instance 
under the influence of Dr. Channing’s writings. Without 
at all sacrificing its critical and rational bent, a deeper emo- 
tional and spiritual element was introduced into it, which 
gradually, at the cost of some years of internal conflict, 
dispossessed the purely external and supernaturalistic So- 
cinian and Priestleian legacy. English Unitarian theology 
was thereby brought into close sympathy with modern 
scientific theology in Germany and elsewhere. This great 
and saving transformation was mainly due directly to James 
Martineau, J. J. Tayler, and J. H. Thom, aided by the 
writings of Channing and then of Theodore Parker. One 
consequence of the greater substantial agreement of the 
present theology of the larger number of the Unitarian 
churches with the scientific theology of the century is that 
not a few representatives of these churches disclaim the 
name Unitarian as one tending to perpetuate divisions 
which have really no right to continued existence. The 
main reason for continued separation from the larger liberal 
churches, whether Established or Dissenting, earnestly 
urged by many Unitarians of this class, is the use in those 
churches of theological formularies which modern theology 
regards as of historic interest only. The number of con- 
gregations in England and Wales generally described as 
Unitarian is about 300, nearly half of which date from be- 
tween 1662 and 1750, and nearly all of which have undog- 
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matic trust-deeds. Their constitution is purely congrega- 
tional. For the education of their ministers they have 
Manchester New College, London (strictly undenomma- 
tional), the Unitarian Home Missionary Board, Manchester, 
and Carmarthen College, supported and managed by the 
Presbyterian Board in London, but practically Independent 
and Unitarian. The organs of the body are The Inquirer, 


The Christian Life, The Unitarian Herald (weeklies),and The | 


Christian Reformer (monthly). In Scotland there are 7 
Unitarian congregations and 2 Universalist, the latter being, 
as in America, Unitarian in doctrine. In Ireland the 
number is about 40, being nearly all Presbyterian in con- 
stitution. They are much stronger in the north than in 
the south of Ireland. In the north Antitrinitarian views 
began to spread about 1750; but the first congregation at 
Dublin traces its Unitarianism back to Thomas Emlyn, 
who was imprisoned for his Arian opinions in 1702 at the 
instigation of orthodox Dissenters. 

United States (1815-1887).—In the United States Unita- 
rianism had no organized existence previous to 1815, and as 
in England at the present time the name has always covered 
great differences of opinion within a common outline of 
belief or common drift of religious thought. Historical 
American Unitarianism represents “ the liberal wing of the 
Congregational body.” Of the existing 870 churches 120 
or nore were originally the parish churches founded by the 
Puritan Congregationalists, which, like the Presbyterian 
congregations in England, passed gradually from Calvinism 
through Arminianism to Unitarianism, of which Harvard 
College became the spiritual centre. In 1812 there was but 
one church in America professedly Unitarian (that of 
King’s Chapel, Boston), though the ministers of Boston 
generally held Unitarian views. In 1815 Belsham’s account 
of the “State of the Unitarian Churches in America” (in 
his Life of Lindsey, London, 1812) led to a controversy, the 
issue of which was the distinct avowal of Unitarian prin- 
ciples on the part of the liberal clergy of New England. 
Dr. W. E. Channing came forward as the prophet and cham- 
pion of American Unitarianism, though the older he grew 
the more emphatically he repudiated sectarianism in every 
form. The Congregational body was thereby split into two 
sections, one of which styled themselves Unitarian Congre- 
gationalists. In 1825 the American Unitarian Association 
was formed, mainly for the diffusion of Unitarian litera- 
ture and the support of poor congregations, At that time 
the Unitarian churches numbered about 122. Twenty 
years later they were some 280, while now they are about 
383. The theological colleges of the body are the Divinity 
School of Harvard University, which is, like Manchester 
New College, undenominational, and the Theological School 
of Meadville. Asin England so in America the theology 
of Unitarians has passed through marked changes, which 
have been attended by conflicts more or less acute. From 
1815 to about 1836 a Biblical, semi-rationalistic semi-super- 
naturalistic theology prevailed, in the heart of which Chan- 
ning’s elevated ethical ideas were fermenting and slowly 
preparing a new birth. From 1836 forces such as Biblical 
criticism, Carlyle and Emerson’s “ transcendentalism,” and 
Theodore Parker’s “absolute religion” opened the era of 
modern theology, bringing American Unitarianism into liv- 
ing touch with the philosophy and theology of Germany. 
An effort in 1865 to bring the right and left wings of the 
body into a closer confederation with a more pronounced 
profession of Christianity led to the formation of a Free 
Religious Association on the broad basis of the love of truth 
and goodness. In the Western States the same controversy 
of fellowship has been raging for more than ten years. In 
May, 1886, a resolution was passed by the Western Uni- 
tarian Conference by a majority of more than three-fourths 
adopting a purely ethical and non-theological basis of fel- 
lowship, This led to a split in the body, and the formation 
of anew Western Association on a distinctly Christian plat- 
form, The left wing of American Unitarians show greater 
sympathy with recent scientific speculation and less fear 
of pantheistic theories than is the case with English Uni- 
tarians. The organs of the body are The Unitarian Review 
(Boston), The Christian Register (Boston), and The Unitarian 
(Chicago).1 


1 [Early in the 18th century Unitarian tendencies appeared in 
some of the churches established by the Puritans in ew Eng- 
land, and the elder president Adams, himself a Unitarian, 
affirmed that his views were shared by many of the clergy and 
intelligent laity. In 1783, under the lead of Rey. James Freeman, 
the Episcopal Church of King’s Chapel, Boston, expurged from 
the Book of Common Prayer all allusions to the Trinity or to the 
worship of any being save the Father, and thus became the first 
distinctively Unitarian Church in America, though many of the 
Congregational Churches were silently dropping the Trinitarian 
forms. In 1796 a Unitarian society was organized in Philadel- 
alow. where the famous Dr. Priestley had given a course of lec- 

es on“ The Corruptions of Christianity.” In 1801 the church 
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1850 ; Unitarianism exhibited in its Actual Condition, edited by J. R 
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London, 1881. On Unitarianism in America: Fock; Beard; J. 
H. Allen, Our Liberal Movement in Theology, 24 ed., Boston, 1883 ; 
The Year-book of the Unitarian Congregational Churches for 1888, Bos- 
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UNITAS FRATRUM. See MorAviAN BRETHREN. 

UNITED BRETHREN IN CHRIST,’ a body of 
Protestant Christians in the United States of America, 
which in 1886 included 4332 organized churches (4078 
in 1877), 185,103 members (143,881 in 1877), 1378 
itinerant ministers, 890 local preachers, 3169 Sunday 
schools, with 28,547 teachers and 179,729 scholars. 
The total value of church property held by the denomi- 
nation was $3,345,064; the sum raised for salaries, 
church building expenses, colleges, missions, and the 
like made a total of $842,700. The organization of 
the church is Episcopal (six bishops, two of them mis- 
sionary), but its polity combines feahnioa of the Meth- 
odist, Congregational, and Presbyterian systems. The 
creed may be described as Arminian. The members 
are prohibited from joining secret societies, and from 
using alcohol or engaging in its manufacture or sale. 
In connection with the denomination are a theological 
institution (39 students), ten colleges, and nine acade- 
mies or seminaries of a higher grade, with 62 profes- 
sors, 64 other teachers, and 2486 students. There are 
49 annual conferences, 46 of them in the United States. 
Two missions in the Sherbro country in West Africa 
have 6 American missionaries, 9 churches, and 2631 
members; in Germany there are 10 German mission- 
aries, with 20 churches and 615 members. 


The denomination originated in the labors of P. W. Otter- 


| bein (1726-1813), a native of Germany, who came as a mis- 


sionary to Lancaster, Pa., in 1752, and settled at Baltimore 
in 1774. He became associated with Martin Boehm, a 
Mennonite preacher, and also co-operated with the Method- 
ist preachers when they came to Pennsylvania. The first 
annual conference was held in 1800. 


UNITED KINGDOM, Tue, or Great Brirain 
AND IRELAND is the official title, adopted in 1801, now 
applied to England, Scotland, and Ireland (see GREAT 
Brirain). The total area is returned as 77,657,065 
acres, or 121,339 square miles,—England and Wales 
embracing 37,370,041 acres (whereof Wales 4,721,633), 
Scotland 19,467,077, and Ireland 20,819,947. The 
accompanying table gives the Pip) porno of the coun- 
ties according to the census of 1881, and their parlia- 
mentary representation as determined by the is- 
tribution Act of 1885. In the enumeration of the 
Scottish members of parliament, groups of burghs are 
included in the counties containing the burghs whence 


at Plymouth, Mass.,—the oldest religious society in New Eng- 
land, organized by the Pilgrims of the Mayflower, in 1620,—de- 
clared itself Unitarian by a large majority, finding no need of 
any change in the terms of its original covenant. Du the 
two decades following, the liberal tendencies within the Congre- 
gational churches rapidly ripened. The American Unitarian As- 
sociation has its headquarters in Boston, where it has erected a 
handsome building for its own uses and those of the denomina- 
tion. The Association is the oe instrument of the “ National 
Conference of Unitarian and Other Christian Churches,” a bien- 


tion. 


rescri| 
strictly indepen ent, and the denomination 
cals, as mentioned in the text, but has no“ 
2 [Further information con this soc 
APPENDIX.—AM. ED.] 


UNITED PRESBYTERIAN CHURCH. 
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they are respectively named, while it is to be observed | view of the Declaratory Act of 1879, according to 
that Kinross county is united with Clackmannan, | which signatories ‘‘are not required to approve of any- 


Nairn with Elgin, and Selkirk with Peebles. 


$ || E 
: Population} FF | : Population! 7 . 
Counties. in 1881. a | Counties. in 1881. 2 
4 | ls | 
| 
ENGLAND. 35,392 | 1 
vs 17,657 1} 
149,473 | 3/|Caithness......... 38,865 | 2) 
218,363 | 5||Clackmannan.. 25,680 | 1) 
176,323 | 3 |) Dumbarton...... 75,333 | 
185,594 | 4/|/Dumfries......... 76,140 | 2) 
644,037 | 13) Edinburgh....... 389,164 | 6 
330,686 | 7) |Elgin Bo cae bont 43,788 | 2 
250,647 6|| Fife..... 171,931 4 
GL BF ivniecccanes 461,914 | 9/|| Forfar 266,360 | 4 
Devon ..... 603,595 | 13) Haddington... 38,502 | 1 
Dorset ..... 191,028 | 4//Inverness......... 90,454 | 2 
Durham 867,258 | 16|!Kincardine...... 34,464 | 1 
> ee 576,434 | 11|/Kimnross......... 6,697 | — 
Gloucester 572,433 | 11, Kirkcudbright 42,127 | 1 
ants 593,470 | 12||Lanark.... a 904,412 | 13 
Hereford 121,062 | 3 | 43,510 | 1 
Hertford 203,069 | 4! 10,455 | — 
Huntingdon 59,491 | 2) Orkney and 

977,706 | 19}! Shetland...... 61,749 | 1 
5 7] | 13,822 | 1 
| 129,007 | 3 
263,374 | 4 

‘Ross and Cro- 
t)  MMATEY....seceeooe 78,547 | 1 
Roxburgh........ 53,442 | 2 
}|Selicirkx............ 25,564 | —| 
§||Stirling............ 112,443 | 3 
\Sutherland...... 23,370 | 1 
Wigtown......... 38,611 | 1 
3,739,073 | 70 

IRELAND. 

421,948 | 8 
163,177 3 
46,568 | 1 
129,476 | 2 
141,457 | 2 
495,607 | 9 
206,035 | 4 
272,107 5 
418,910 | 6 
84,879 2 
242,005 | 4 
201,039 | 4 
51,416 | 1 75,804 | 2 
57,746 | 1 99,531 | 3 
70,270 | 1 72,852 | 3 
124,864 | 3 90,372 | 2 
119,349 | 3)! 180,632 | 3 
111,740 | 3) Londonderry... 164,991 | 3 
$0,587 | 2!'Longford......... 61,009 | 2 
511,433 | 10||Louth .. en 77,684 | 2 
52,088 | 1)|/Mayo.... 245,212 | 4 
65,718 | 2||Meath... 87,469 | 2 
91,824 | 2||Monagh 102,748 | 2 
a5) 1 |Queen’s ... 78,124 | 2 
——-—._ -— 182,490 | 2 
1,360,513 | 30 go 111,578 | 2 
——|——||Tipperary........ 199,612 | 4 
25,974,439 |490)|Tyrone.. 197,719 | 4 
aterford........ 112,768 | 3 
Westmeath...... 71,798 | 2 
Wexford 128,854 | 2 
Wicklow......... 70,386 | 2 
267,990 | 4) ———— | — 
76,468 | 1 5,174,836 |101 
217,519 | 4|| UNITED —-— -— 
62,736 | 1|\| KINGDOM...... 34,884,848 661 


addition of the nine university representatives (Eng- 
land, 5; Scotland, 2; Ireland, 2) brings the total 
membership of the House of Commons to 670. 

For the Islands in the British Seas the figures are 
as follows: Isle of Man—141,263 acres, population 
53,558 ; Channel Islands—48,322 acres, population 


87,702. 

UNITED PRESBYTERIAN CHURCH, Tu, in 
point of numbers the third of the Presbyterian 
organizations of Scotland, was formed in 1847 by the 
union of the United Secession and Relief Churches 
(see below). The doctrinal standards are those of -the 
other Presbyterian churches of Scotland, and the 
formula employed at the ordination of ministers is 
ilar to that of the Established and Free Churches ; 
adherence to the doctrinal standards is professed in 


The | thing in the standards of the church, which teaches or 


‘is supposed to teach compulsory or persecuting and 
intolerant principles in religion,’’ and are allowed free- 
'dom of opinion on all points which, in the judgment 
of the church, do not enter into the substance of the 
faith. The denomination in 1887 consisted of 32 pres- 
_byteries and 564 congregations (518 in 1847), with a 
| total membership of 182,063 (175,066 in 1878; 178,195 
in 1883), thus representing about 14 per cent. of the 
population of Scotland. ‘The number of baptisms in 
1886 was 9894 ; there were 887 Sunday schools, with 


11,994 teachers and 97,535 scholars, besides 788 ad- 


vanced Bible classes, with 30,535 scholars. The total 
income of the church in 1886 was £373,545 [$1,815,- 
428.70] (average for ten years from 1877 to 1886, 
£375,660 [$1,825,707.60]); of this total £237,300 
[$1,153,278] was ordinary congregational income, and 
£136,245 [$662,150.70] missionary and benevolent in- 
come. ‘he average stipend paid to each minister was 
£259, 16s. 10d. [$1262.83]. There is a divinity hall in 
Edinburgh with 4 professors and (session 1887-88) 114 
students. The term of study is three years. The 
United Presbyterian Church has missions in Jamaica 
a synod with four presbyteries), Trinidad, Kaffraria, 
ld Calabar, India, China, Japan, and Spain. The 
mission staff consists of 60 ordained Europeans, 22 
ordained natives, 8 medical missionaries, 3 Huropean 
evangelists, and 19 female missionaries. Under these 
are 502 native evangelists, teachers, and other helpers. 
In 1886 the membership of the native congregations 
was 13,214 (10,215 in 1881). In Jamaica there is a 
theological institution. At the end of 1875 the denom- 
ination had 620 congregations, with 190,242 mem- 
bers, but in June, 1876, 98 of its congregations in 
England, with 20,207 members, were incorporated 
with the English Presbyterian Church. 
History.—(1) United Secession Church.—The gen- 
eral causes which led to the first great secession from 
the Church of Scotland as by law established in 1688 
have already been briefly indicated under PrrEsBy- 
TERIANISM (see vol. xix. p. 705; compare also Scor- 
LAND, CHURCH OF, vol. xxi. p. 564 sq.). Its imme- 
diate occasion rose out of an Act of Assembly of 1732 
which abolished the last remnant of popular election 
by gancang that, in cases where patrons might 
neglect or decline to exercise their right of presen- 
tation, the minister was to be chosen, not by the 
congregation, but only by the elders and Protestant 
heritors. The Act itself had been passed by the 
Assembly, although the presbyteries to which it had 
been previously submitted as an overture had disap- 
proved of it by a large majority; and in accordance 
with a previous Act (1730), which had taken away 
even the right of complaint, the protests of the 
dissentient majority were refused. In the following 
October Ebenezer ERsKINE (q.v.), minister of Stir- 
ling, who happened to be moderator of the synod of 
Perth and Stirling, preached a synod sermon, in the 
course of which he took occasion to refer to the 
Act in question as in his opinion unscriptural and un- 
'constitutional.! Some of his expressions were objected 
to by members of synod because ‘* tending to disquiet 
the peace of the church and impugning several Acts 
of Assembly and proceedings of church judicatories,”’ 
and after long and keen debate it was resolved that he 
should be censured for them. This judgment, on. 
appeal, was affirmed by the Assembly in May, 1733, 
whereupon Erskine protested to the effect that he held 
himself still at liberty to teach the same truths and to 
testify against the same or similar evils on every proper 
occasion, This protest, in which he was joined by 
William Wilson, Alexander Moncrieff, and James 
Fisher, ministers at Perth, Abernethy, and Kinclaven 


1 The passing of the Act was certainly unconstitutional; it 
was resc nded in 1734, ‘“‘ because not made according to former 
Acts. ; 
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respectively, was regarded by the Assembly as contu- 
macious, and the commission of Assembly was ordered 
to procure its retractation or to proceed to higher cen- 
sures. In November accordingly the protesting min- 
isters were severed from their charges, their churches | 
declared vacant, and all ministers of the church pro- 
hibited from employing them in any ministerial 
function. They replied by protesting that they still 
adhered to the principles of the church, though now 
obliged to ‘‘make a secession from the prevailing 
party in ecclesiastical courts,’’ maintaining their con- 
tinued right to discharge all the duties of the minis- 
terial and pastoral office ‘‘according to the word of God, 
the Confession of Faith, and the constitution of the 
church,”’ and appealing to the “‘ first free, faithful, and 
reforming General Assembly of the Church of Scot- 
land.’’ In December, 1733, they formally constituted 
themselves into a presbytery, but for some time their 
meetings were devoted almost entirely to prayer and 
religious conference. In 1734 they published their first 
‘*testimony,’’ with a statement of the grounds of 
their secession, which made prominent reference to the 
doctrinal laxity of previous General Assemblies. In 
1736 they proceeded to exercise ‘‘ judicial powers”’ as 
a church court, published a ‘“‘judicial testimony,’’ and 
began to organize churches in various parts of the 
country. Having been joined by four other ministers, 
including the well-known Ralph Erskine, they ap- 
pointed Mr. Wilson professor of divinity. For these 
acts proceedings were again instituted against them in 
the Japorbly. with the result that, having disowned 
the authority of that body in an ‘‘ act of declinature,”’ 
they were in 1740 all deposed and ordered to be ejected 
from their churches. Meanwhile the members of the 
‘* Associate Presbytery ’’ and its adherents steadily in- 
creased, until in 1745 there were forty-five congrega- 
tions under its jurisdiction, and it was reconstituted 
into an ‘‘ Associate Synod.’’ A violent controversy 
arose the same year respecting the religious clause of 
the oath taken by burgesses in Edinburgh, Glasgow, 
and Perth (‘‘I profess and allow with my heart the 
true religion presently professed within this realm and 
authorized by the laws thereof’’); and resulted in 
April, 1747, in a ‘ breach,’’ when two bodies were 
formed, each claiming to be the ‘* Associate Synod ;”’ 
those who condemned the swearing of the burgess 
oath as sinful came to be popularly known as ‘‘ Anti- 
burghers,’’ while the other party, who contended that 
abstinence from it should not be made a term of com- 
munion, were designated ‘‘ Burghers.’”’ The Anti- 
burghers not only refused to hold further friendly con- 
ference with the others, but ultimately went so far as 
to pass sentences of deposition and the greater excom- 
munication on the Erskines and other ministers who 
held the opposing view. 

The Associate (Antiburgher) Synod held its first 
meeting in Edinburgh in the house of Adam GiB (q.v.) 
on April 10, 1747. It grew with considerable rapidity, 
and in 1788 had ninety-four settled charges in Great 


Britain and nineteen in Ireland, besides a presbytery 
in America. For purposes of organization it was 
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formed in that year into four provincial synods, and 
took the name of *‘ The General Associate Synod.’’ 
The ‘‘ new light ” controversies as to the province of 
the civil magistrate in matters of religion led to the 
publication of a revised testimony in the ‘‘ voluntary ”’ 
sense in 1804, and in consequence M’Crie, the historian 
of Knox, with three other brethren, withdrew to form 
the Constitutional Associate Presbytery. 

The Associate (Burgher) Synod held its first meeting 
at Sterling on June 16, 1747. The number of congre- 
gations under its charge rapidly increased, and within 
thirty years there were presbyteries in connection with 
it in Ireland and North America, as well as throughout 
Scotland. In 1782 the American presbyteries took the 
designation of the Associate Reformed Church in 
America. About the year 1795 the ‘‘ voluntary”’ 
controversy respecting the power of the civil magistrate 
in matters of religion arose within this synod also, and 
a large majority was found to have adopted ‘‘ new 
light’’ views. This led in 1799 to the secession of the 
‘* Associate Presbytery,’’ which in 1805 took the des- 
i mene of the Associate Synod or Original Burgher 

ynod. 

In 1820 the General Associate or Antiburgher Synod 
(to the number of 129 congregations’) united with the 
154 congregations of the Associate or Burgher Synod. . 
The body thus constituted, ‘‘ The Uni Secession 
Church,’ had increased by 1847 to 400 congregations. 
the whole of which united in that year with the Relie 
Synod to form the United Presbyterian Church. 

(2) Relief Church.—The Presbytery of Relief was 
constituted in 1761 by three ministers of the Church 
of Scotland, one of whom was Thomas GILLESPIE 
(q.v.), who had been deposed by the Assembly in 1752 
for refusing to take part in the intrusion of unaccept- 
able ministers. The number of congregations under 
its charge increased with considerable rapidity, and a 
Relief Synod was formed in 1773, which in 1847 had 
under its jurisdiction 136 congregations; of these 118 
united with the United Secession Church in that year. 
The Relief Church issued no distinctive “‘ testimonies,” 
and a certain breadth of view was shown in the formal 
declaration of their terms of communion, first made in 
1773, which allowed occasional communion with those 
of the Episcopal and Independent persuasion who are 
‘visible saints.’’ A Relief theological hall was in- 


‘stituted in 1824, 


See M’Kerrow, History of the United Secession Church, 1841 ; 
Struthers, History of the Relief Church, 1843; Mackelvie, 
Annals and Statistics of the United Presbyterian Church, 1873. 


UNITED PROVINCES. See Houanp. 


1 The majority of this synod joined the Church of Scotland in 
1839. The small minority which still retained the name joined 
the Original Seceders (see next note) in 1842, the resultant bod 
assuming the designation of United Original Seceders. A sma 
majority (twenty-seven ministers in all) of the Synod of United 
Original Seceders joined the Free Church in 1852. A synod of this 
name still exists, having under its jurisdiction four presbyteries, 
with twenty-nine charges (of which two are in Ireland). 

2 A dissentient remnant pete congregations) of the General 
Associate Synod united with the Constitutional Associate Pres- 
bytery in 1827, the resultant body being called the Associate Synod 
of Original Seceders. 
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PART I.—HISTORY AND CONSTITUTION. 
Copyright, 1888, by Alexander Johnston. 


I, COLONIZATION : 1607-1750. 


1. TMHOUGH the voyages of the Cabots (1497-98) 
along the coast of North America were the 
pists ground which the English finally adopted 
~ ‘as a basis for their claims on that conti- 
nent, no very effective steps were taken to reduce 


hte 


- . 


the continent to possession until after 1606. Mar- 
tin Frobisher (1576) failed in an alee 
to explore Labrador. Sir Humphrey G 


bert (1578) failed in a similar attempt gat page 


on the continent ; and in a second effort mati 
(1583) he was lost in a storm at sea o1 
his return. In 1584 his half-brother R: 
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up the work under commission from Queen Eliza- 
beth. He sent two small vessels under Amidas and 
Barlow. They explored the south-central coast of 
what is now the United States, and returned with 
such flattering reports that the courtly Raleigh! at 
once named the country Virginia, in honor of the 
queen, and sent out a colony. 


a year (1585). He sent another to the same place, 


Roanoke Island (1587), but it had disappeared when | 


it was searched for three years after. Gosnold (1602) 


found a shorter route across the Atlantic, and spent. 
a winter on an island off the present coast of Massa- | 


chusetts ; but his men refused to stay longer. These 


are the official records of English explorations up to | 


1606; but it is pretty certain that fishing and trading 
voyages, of which no record was kept, were more 
common than has been supposed, and that they kept 
alive a knowledge of the country. 

2. In 1606 James I. formed two companies by a 
single charter. ‘T'o one, the London Com- 
pany, he granted the North-American 
coast between 34° and 38° N. lat.; to the 
other, the Plymouth Company, whose 
membership was more in the west of England, he 
granted the coast between 41° and 45° N. lat. The 
intervening coast, between lat. 38° and 41°, or be- 
tween the Rappahannock and Hudson rivers, was to 
be common to both: but neither was to plant a set- 
tlement within 100 miles of a previous settlement 
of the other. Each was to be governed by a council 
appointed by the king, and these councils were to 
appoint colonial councils of thirteen, with really ab- 
solute powers. Neither company did much in colo- 
nization; the London Company gave up its charter 
in 1624, and the Plymouth Company, after a com- 
plete change of constitution in 1620, surrendered its 
charter in 1635. But the London Company at least 
began the work of colonization, and the Plymouth 
Company parcelled out its grant to actual colonists. 
Above all, the charter of the two companies had 
granted the principle to which the colonists always 
appealed as the foundation of English colonization in 

orth America, as the condition on which immigrants 
had entered it, irrevocable unless by mutual consent 
of crown and subjects: ‘‘Also we do, for us, our 
heirs and successors, declare by these presents, that 
all and every the persons, being our subjects, which 
shall fawelly and inhabit within [every or any of the 
said several ae and piadtidzbeat And every [of ] 
their children which shall happen to be born within 
any of the limits [and precincts of the said several 
colonies and plantations], shall have and enjoy all lib- 
erties, franchises, and immunities within any of our 
other dominions, to all intents and purposes as if they 
had been abiding and born within this our realm 
of England or any other of our said dominions.’’ 

3. The London Company was first in the field. A 
shipload of the adventurers then swarming in London 
was sent out under Christopher Newport. He found 

a fine river, which he named after the 
ae gi king, and on its banks, within the present 
Jamestown State of Virginia, he planted the settle- 

ment of Jamestown? (13th May, 1607). 
Misgovernment, dissension, mismanagement, and 
starvation were almost too much for the infant colony, 
and several times the colonists were on the point of 


London and 
Plymouth 
Companies. 


1 ft Elizabeth esteemed her reign signalized by the mere 4 
of the enchanting regions, and as a memorial of her state of life 
named them Virginia.”—Bancroft, Hist. U. S., vol. i. p. 70.—AM. 


2 The former settlement of Jamestown is now in James City 
county, Va., about 32 miles from the mouth of the James river. 
It was at first the capital of the colony, but began to decline when 
Williamsburgh was made the gee Its death-blow was re- 
ceived when it was burned in 1676, during Bacon’s rebellion. It 
was not rebuilt, and has now almost disappeared. ‘‘ Nothing re- 
mains but the ruins of a church tower covered with ivy, and 
some old tombstones. The river encroaches year by year, and 
4 peer oecupied by the original huts is already submerged.” 
te e time of settlement Jamestown, the site, was a peninsula, 
now an island of about 1200 acres.—Am. Ep.] 


It was starved out in | 


~ 
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| giving it up and going home. ‘Twelve years were re- 
quired to put Virginia on a sound footing. 
| y that time the liberal element in the 
| London Company had got control of it, and 
‘granted the colonists a representative government. 
|The year in which this house of burgesses met (1619) 
was the year in which African slaves were introduced 
‘into the colony from a Dutch vessel. 

4, Separatists from the Church of England began 
‘the more northerly settlements. Driven from Eng- 
land, they found refuge in Holland. Thence returning 
for the moment to England, a company of 102 of them 
set sail for America in the ‘* Mayflower,’’ landing 
(December 21, 1620) at Plymouth, in the 

a 1 vr of Ply- 
southeastern part of the present State of mouth ; 
Massachusetts. The rigors of a new and 

cold country, combined with poverty and the payment 
of interest at 45 per cent., made the early years of the 
Plymouth colony a desperate struggle for existence, 
but it survived. It had no special charter, but a 
license from the Plymouth Company. Other little 
towns were founded to the north of this settlement, 


of Vir- 
ginia; 


and in 1629 these were all embraced in a charter given 
by Charles I. to the Governor and Company of Massa- 
chusetts Bay. This was a Puritan venture, 

composed of men of higher social grade ps Masts 
than the Plymouth Separatists, and was "Bay 
meant to furnish a refuge for those who r 
dreaded the ecclesiastical The - 


olicy of the crown. 

next year the company roms the bold step of transter- 
ring its organization to America, so as to be out of the 
immediate notice of the crown and its agents. Eleven 
vessels took more than a thousand colonists over, and 
the real colony of Massachusetts was begun. 

5. The charter of the London Company was sur- 
rendered to the crown, as has been said, in 1624; and 
the king thereafter disposed of the territory which had 
been granted to it as he pleased. In 1632 the ou 
new colony of Maryland was carved out of = jan . 
it for Lord Baltimore. In 1663 the territory 
to the south of the present State of Virginia was cut 
off from it and called Carolina, covering the 
present States of North and South Caro- 
lina and Georgia. In 1729 Carolina was 
divided into North and South Carolina; and in 1732 
the last of the colonies, Georgia, was or- 

anized. Five distinct colonies were thus 
formed out of the original London Company’s grant. | 

6. When the Plymouth Company finally surren- 
dered its charter in 1635, it had made one ineffectual 
attempt at colonization (1607) near the mouth of the 
Kennebec river, in Maine, and one complete colony, 
Massachusetts Bay, had arisen within its territory. 
Another colony, that of Plymouth, existed by license. 
Massachusetts settlers, without even a license, were 

ouring into the vacant territory to the south of 
Maseachusette, there to form the colonies o¢ connec- 


of Caro- 
lina ; 


of Georgia; 


of Connecticut and Rhode Island, after-  ticut and 
wards chartered by the crown, 1662 and eee 


1663. A few fishing villages to the north 
of Massachusetts, established under the grant of John 
Mason, were the nucleus of the colony of 
New Hampshire. The present States of Vermont 
and Maine were not yet organized. Out 
of the original Plymouth Company’s grant Hampshire. 
were thus formed the colonies of Massa- 
chusetts, Connecticut, Rhode Island, and New Hamp- 
shire. The name New England was commonly 
applied to the whole territory from the beginning, 
having been first used by Captain John Smith in 1614. 
7, Nine of the old thirteen” colonies are thus 
accounted for. The remaining four fell in the terri- 
tory between the two main grants, which was to be 
common to both companies, but was in fact never 
appropriated by either. The Spaniard had settled 
contentedly far to the south; and the Frenchman 
still bound by too many of the ancient ecclesiastical 
influences to contest supremacy with the Spaniard, had 


of New 
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settled as far to the north as possible, in Canada. Eng- | crown judges (1684) under a guo warranto ; and in 1691 
land had been so far released from ecclesiastical influ- | anew charter was granted. As it reserved to the crown 
ences by the spread of the Reformation as to be prepared | the appointment of the governor, with an absolute veto 
to contest supremacy with Spaniard, Frenchman, or | on laws and after 1726 on the election of the speaker 


any one else; but her lingering desires to avoid open 
conflict at any cheap rate had tended to fix her settle- 
ments on the very choicest part of the coast, in the) 
middle latitudes,—a fact which was to color the whole 
future history of the continent. The concurrent. 
claims of the two English companies in the central 
zone seem to have deterred both of them from any 
attempt to interefere with the development of a colony | 
there by the only other people of western Europe | 
which was prepared to grasp at such an opportunity. | 

The Dutch (1609) sent out Henry Hudson, | 
an Englishman in their service, and he 
made the first close exploration of this 
central region. Dutch merchants thereupon set up a_ 
trading post at Manhadoes (the present_city of New| 
York), where a government under the Dutch West 
India Company was organized in 1621, when the Dutch | 
states-general had granted the territory to it. The 
territory was nF New Netherland, and the town 
at the mouth of the Hudson river New Amsterdam. 
Sweden sent a colony to Delaware Bay in 1638; but 
the attempt was never. thoroughly backed, and in 
1655 it was surrendered to the Dutch. 

8. By the time of the Restoration in England, the | 
northern and southern English colonies had developed 
so far that the existence of this alien element between | 
them had come to be a recognized annoyance and | 
danger. From the Hudson river to Maine, from the 
Savannah river to Delaware Bay, all was English. 
Roads had been roughly marked out ; ships were sail- 
ing along the respective coasts as if at home; colonial 

overnments were beginning to lean upon one another 

or support; but between the two was a territory 

which might at any moment turn to hostility. There 
was an evidently growing disposition in New England 
to attempt the conquest of it unaided. When Eng- | 
land and Holland found themselves at war (1664), 
the opportunity arrived for a blow at Holland’s colo- | 
nial possessions. An English army and fleet under | 
* Colonel Nichols touched at Boston, and proceeding | 
thence to New Amsterdam, took possession of the | 
whole central territory. It had been granted 

The colony by the king to his brother, the duke of | 
of New ts . . 
York ; York, and the province and city were now 
named New York in honor of the new 

The duke, the same year, granted a part 
of his territory to Berkeley and Carteret, | 
and the new colony of New Jersey was the 
result., In 1681 the great parallelogram 
west of New Jersey was granted to Penn and called 
Pennsylvania. In the following year Penn 
bought from the duke of York the little 
piece of territory which remained united 
to Pennsylvania until the revolution, then becoming 
the State of Delaware. The central ter- 
ritory thus furnished four of the ‘‘old | 
thirteen ’’ colonies, New England four, and | 
the southern portion five. 

9. If there was any governing idea in the organi- | 

zation of the colonial governments, it was of | 


The Dutch 
settlements. 


proprietor. 


of New 
Jersey ; 


of Penn- 
sylvania; 


of Dela- 
ware. 


sate. the rudest kind; and in fact each was | 
ernments. lowed to be so largely modified by cir- 


cumstances that, with a general similarity, 
there was the widest possible divergence. A general 


division of the colonial governments is into 
charter, proprietary, and royal govern- 
ments. The charter governments were Mas- 


The charter 
colonies, 


of the lower house, Massachusetts was thus taken out 
of the class of purely charter colonies and put into 
that of a semi-royal colony. The proprie- 


tary colonies were New Hampshire, New ae 
York, New Jersey, Pennsylvania (includ-  igniee 


ing Delaware), Maryland, Carolina, and 

Georgia. These were granted to proprietors, who, as 
inducements to settlers, granted governmental privi- 
leges almost as liberal as those of the charter colonies. 
Only Pennsylvania, Delaware, and Maryland remained 
proprietary colonies down to the revolution, and in 
these the governor had a charter right of veto on 
legislation. Virginia became a royal colony 

in 1620, and New York as soon as its pro- br Be hag 
prietor became king; and other proprie- 


tors, becoming tired of continual quarrels with the 
colonists, gradually surrendered their grants to the 
crown, ew Hampshire, New York, New Jersey, 


North and South Carolina, and Georgia had thus be- 
come royal colonies before the revolution. In the royal 
colonies, commonly called provinces, the governors 
were appointed by the crown, and had an absolute 
veto on legislation. There were thus at last three 
eon seven royal, one semi-royal, and two 
charter colonies. 

10. The two charter colonies were simple represen- 
tative democracies, having the power to 


legislate without even a practical appeal to maine, 
the crown, and havin systems. 


no royal governor 
or agent within their Clas Their sys- 
tems were the high-water mark to which the desires 
and claims of the other colonies gradually approached. 
Massachusetts and the proprietary colonies were very 
nearly on.a level with them; and the royal or pro- 
prietary governor’s veto power was rather an annoy- 
ance than a fundamental difference. But in all the 
colonies representative governments had forced their 
way, and had very early taken a bicameral shape. In 
the charter colonies and Massachusetts the lower 
house was chosen by the towns and the upper house 
from the people at large, and the two houses made 
up the ‘“‘assembly.’’ In Pennsylvania and Delaware 
there was but one house. In the royal colonies and 
in Maryland the lower house alone was elected by the 
people ; the upper house, or council, was chosen 7 
the crown through the governor; and the assent of all 
three elements was essential to legislation. In the 
final revolution the charter colonies did not change 
their governments at all; they already had what they 
wanted. The revolution was consummated in the other 
colonies by the assumption of power by the lower or 
popular house, usually known as the ‘ assembly,” 
the governor or council, or both, being ousted. 

11. All these governmental organizations take a 

rominent place in American history, and 
had a strong influence on the ultimate devel- Town and 
opment of the United States; and yet they : 
touched the life of the people at comparatively few 

oints. A more marked te important distinction is 
in the local organizations of the northern and southern 
colonies. All the southern colonies began as pro- 
prietary governments. Settlers went there as indi- 
viduals connected only with the colony. To the indi- 
vidual the colony was the great political factor ; his 
only other connection was with his parish, to which the 
colony allowed few political functions; and, where 
political power touched him at all, it was through the 


sachusetts, Connecticut, and Rhode Island. In these | colony. In time it became necessary to allow political 


the colonial governments had charters from the crown, | powers to the 
giving the people, or freemen, the right to choose their | more judicial 201 
own governors and other magistrates, to make their | was a modified English shire, with the towns left. 

own laws, and to interpret and enforce them. Only | The whole tendency shows the character of the i 
Connecticut and Rhode Island kept their charters in-| gration in this I 
The Massachusetts charter was cancelled by the | tricts outside o 


tact. 


arish or county, but they were really 
A wo political. “The southern — 


art of the country, from ] 
f the influence of the tow 


1609-1631. | 


12. In New England local organization was quite 
different. A good example is the town of 
Dorchester. Organized (March 20, 1630) 
in Plymouth, England, when its people 
were on the point of embarkation for America, it took 
the shape of a distinct town and church before they 
went on shipboard. Its civil and ecclesiastical organi- 
zation were complete before they landed in Massa- 
chusetts Bay ai came under the jurisdiction of a 
chartered company. Its people governed themselves, 
in their town government, in all but a few points, in 
which the colony asserted superiority. As the colony’s 
claims increased, the town’s dissatisfaction increased. 
In 1635 the town migrated in a body, with its civil and 
ecclesiastical organization still intact, into the vacant 
territory of Connecticut, and there became the town 
of Windsor. Here, uniting with other towns, which 
had migrated in a similar fashion, it formed the new 
Commonwealth of Connecticut, in which the local 
liberty of the towns was fully secured in the frame of 
government. Rhode Island was formed in the same 
way, by separate towns; Vermont afterwards in the 
same way; and the towns of the parent colony of Mas- 
sachusetts learned to claim a larger liberty than had 
been possible at first. Thus, all through New Eng- 
land, the local town organizations came to monopolize 
almost all ordinary governmental powers ; and the 
counties to which the towns belonged were judicial, 
not political, units, marking merely the jurisdiction of 
the sheriff. In the annual town meetings, and in 
special meetings from time to time, the freemen exer- 
cised without any formal grant the powers of self-taxa- 
tion, of expenditure of taxation, of trial by jury, and 
of a complete local government. Further, the lower 
houses of their colonial legislatures were made up of 
ey equal representations from the towns, while 
the upper houses were chosen from the colony at large. 
In this was the germ of the subsequent development 
of the United States senate, in which the States are 
equally represented, and of the house of representa- 
tives, representing the people numerically (22 104, 105, 
109, 110). 
13. The two opposite systems of the north and south 
found a field for conflict in the organization 
ee of the central territory after its acquisition 
(28). The crown agents were strongly dis- 
posed to follow the more centralized system of the 
southern colonies, though Penn, having organized 
counties and restricted his legislature to a single house, 
based it on the counties. In New York and New 
Jersey the Dutch system of ‘‘ patroonships’’ had left 
a simulacrum of local independence, and a stronger 
tendency in the same direction came in through immi- 
gration from New England. ‘To encourage this immi- 
gration, the New Jersey proprietors gave town powers 
to many of them ; and some of the New Jersey towns 
were merely transplanted New England towns. But 
the middle colonies never arrived at any distinct sys- 
tem; at the best, their system was a conglomerate. 
Much the same result has been reached in the new 
Western States, organized under the care of the Federal 
Government, where the New England immigration has 
brought with it a demand for local self-government 
which has resulted in a compromise between the two 
systems of town units and county units. 
14. Ecclesiastical divisions were at first as strong as 
civil diversities. The New England col- 
Eeclesiasti- Onies were Congregational, and these 
cal systems, . , 
churches were established and supported by 
law, except in Rhode Island, where the Baptists were 
numerically superior. In the royal colonies generally 
there was a steady disposition to establish the Church 
of England, and it was more or less successful. In 
there were striking dissimilarities, due to a 
most heterogeneous immigration. It was said that 
ere yenannge of Europe could be found in the colony 
of Pennsylvania. But, after all, this diversity had no 
liecations of persistence ; the immigration in each case 


The town 
system. 
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had been too small to support itself. Very little of 
the wonderful increase of American popu- 
lation between 1607 and 1750 was due to im- 
migration ; most of it had come from natural 
increase. After the first outflow from Old to New 
England, in 1630-31, emigration was checked at first 
by the changing circumstances of the struggle between 
the people and the king, and, when the struggle was 
over, by the better-known difficulties of life in the 
colonies. Franklin, in 1751, when he estimated that 
there were ‘‘ near a million English souls’’ in the colo- 
nies, thought that scarce eighty thousand had been 
brought over by seas No matter how diverse the small 
immigration might have been on its arrival, there was 
a steady pressure on its descendants to turn them into 
Englishmen; and it was very successful. When 
Whitefield, the revivalist, visited America about 1740, 
he found the population sufficiently homogeneous for 
his preaching to take effect, all the way from Georgia 
to New England. The same tendency shows itself 
in the complete freedom of intercolonial migration. 
Men went from one colony to another, or held estates, 
or took inheritances in different colonies, without the 
slightest notion that they were under any essentially 
diverse political conditions. The whole coast, from 
Nova Scotia to the Spanish possessions in Florida, was 
one in all essential circumstances; and there was only 
the need of some sudden shock to crystallize it into a 
real political unity. Hardly anything in history is 
more impressive than this mustering of Englishes on 
the Atlantic coast of North America, their organiza- 
tion of natural and simple governments, and their 
preparations for the final march of 3000 miles westward, 
unless it be the utter ignorance of the home Govern- 
ment and people that any such process was going on. 
15. This ignorance had one singular effect in com- 
pleting the difference between the new and 
the el country. An odd belief that Euro- 
pean plants and animals degenerated in size and quality 
on transplantation to the western continent was per- 
sistent at the time even among learned men in Europe, 
and Jefferson felt bound to take great pains to combat 
it so late as the end of the 18th century. That passage 
in Thackeray’s Virginians, where the head of the elder 
Virginian branch of the family returns to England, to 
be treated with contempt and indifference by the 
younger branch which had remained at home, indicates 
the state of mind among the influential classes in Eng- 
land which bent them against any admission of 
Americans to the honors or privileges of the English 
higher classes. A few titles were given ; entails were 
maintained in the southern colonies ; but there were 
no such systematic efforts as are necessary to maintain 
an aristocratic class. This may have been gratifying 
to the ruling class in England; but it was in reality an 
unconsciously systematic effort to develop democracy 
in the English colonies in North America. In combi- 
nation with the free representative institutions which 
had taken root there, it was very successful, and, when 
the final struggle between the English ruling class and 
the colonists took shape, the former had singularly few 
friends or allies in the colonies. What the results 
might have been if efforts had been made to build u 
a titled class in the colonies, with entailed revenues an 
hereditary privileges in the upper houses of the colo- 
nial legislatures, 1s not easy to imagine ; but the prej- 
udices of the privileged classes at home eliminated 
this factor from the problem. Every influence con- 
duced to make the American commonwealths repre- 
sentative democracies; and the reservation of crown 
influence in the functions of the governors or the ap- 
pointment of the council was merely a dam which was 
sure to be broken down as development increased. 
16. Social circumstances had all the features of life 
in a new country, aggravated by the diffi- Soatal 
culties of inter-communication at that time. eonditions. 
In the southern and middle colonies there 
was a rude abundance, so that, however much the want 


Immi- 
gration. 


Democracy. 
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of luxuries might be felt, there was no lack of the 
necessaries of life. The growth of tobacco, indigo, 
and rice in the southern colonies was so large a source 
of wealth that luxury in that part of the country had 
taken a more pronounced form than inthe others. The 
southern planter, trained in English schools and uni- 
versities and admitted to the English bar, was more 
like an English gentleman in a condition of temporary 
retirement than an American colonist. The settler of 
the middle colonies was the ordinary agriculturist. 
The hardships of colonial life were the special lot of 
the New England colonist. For some reason—perhaps 
because the forests retained the snow on the ground— 
the New England winters were more severe than they 
are now. The rudely built house, with its enormous 
chimney attracting draughts of outer air from every 
point, was a poor protection against the cold. Travel, 
difficult enough at the best, became impossible in 
winter, unless the snow rose so high as to blot out the 
roads and permit the traveller to drive his sledge across 
country. Medical and surgical attendance was scarce 
in summer, and hardly dreamed of in winter. The 
religious feeling of the people was against amusements 
of all kinds, except going to funerals, an occasional 
dinner, and the restricted enjoyments of courtship. 
It was a point of honor or of religious feeling to exclude 
luxury from church equipment: stoves were not known 
in Connecticut churches until the beginning of this 
century, and yet new-born infants were taken to church 
for baptism in the bitterest weather.' 

17. Wealth in the southern colonies was sufficient 
to give the better classes there an education 
of a very high order; and they in turn, by 
virtue of their political and social leadership, im- 
parted something of their acquisitions to those below 
them. In the middle colonies commercial pursuits 
and those interests which go to make men of affairs 
had something of the same influence on special classes. 
In New England education was more general, even 
though it had no such advantages for special classes 
as at the south. The first immigration into New 
England contained an unusually large proportion 
of English university men, particularly among the 
ministers. These fixed the mould into which their 
descendants have been run, and New England’s influ- 
ence in the United States has been due largely to 
them. The town system added to their influence. 
Owing to it the ebbing and flowing of population 
through New England was not blind or unorganized. 
Every little town was a skeleton battalion, to be filled 
up by subsequent increase and immigration; and the 
ministers and other professional men made a multi- 
tude of successors for themselves, with all their own 
ideas. Considering the execrable quality of school 
and college instruction in New England, as elsewhere 
at the time, it is very remarkable that, as the original 
supply of university-bred leaders died off, there was a 
full crop of American-bred men quite prepared to take 
their places and carry on their work. Here were 
Harvard and Yale, the two leading colleges of the 
country, which in 1760 had six: Harvard College, in 
Massachusetts (founded in 1636) ;? William and Mary 
College, in Virginia (1692) ; Yale College, in Connec- 
ticut (1700) ; Princeton College, in New Jersey (1746) ; 
Pennsylvania University (1749) ;* and King’s, now 
Columbia, College, in New York (1754). : 

18. Shipwrights had been sent to Virginia at an early 


Education. 


1 An extract from a New England diary of 1716 will give some 
notion of social circumstances at that comparatively late period. 
“Lord's Day, Jany. 15, An extraordinary cold Storm of wind 
and Snow. Blows much as coming home at Noon and so holds 
on. Bread was frozen at the Lord's table; Mr, Pemberton 
administered. Came not out to afternoon exercise. Though 
“twas so cold, yet John Tuckerman was baptised. At six a-clock 
my ink freezes so that I can hardly write by a good fire in my 
wive’s chamber. Yet was very comfortable at meeting. Laus 


Deo. 
2 A! ad the founding of Harvard College in 1639, see vol. xxi. 
p. 909.—AM. a) 

8 ad the origin of Pennsylvania College in 1755, see vol. xviii. 
p. 753.—AM. ED.] 
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date ; but shipbuilding never made great head in the 
southern colonies, in spite of the fact that 
they had all the materials for it in abun- 
dance. Ata later period ships were built, and it was 
not uncommon for planters to have their private docks 
on their own plantations, where their ships were 
freighted for Kurope. But such building was indi- 
vidual : each planter built only for himself. The first 
vessel built by Europeans in this part of the continent 
was constructed by Adrian Block at New Amsterdam 
(1614).4 Many small vessels were built at the mouth 
of the Hudson river under Dutch and English domi- 
nation, but New York’s commercial supremacy did not 
fairly begin until after the revolution. Perhaps the 
hardships of life in New England made its people 
con water to land; at any rate they took to ship- 
uilding early and carried it on diligently and success- 
fully. Plymouth built a little vessel before the settle- 
ment was five years old, and Massachusetts another, 
the ‘‘Blessing of the Bay’’ (1631). Before 1650 
New England vessels had begun the general foreign 
trade, from port to port, which combined exportation 
with a foreign coasting trade and mercantile business, 
the form in which New England commercial enter- 
prise was to show itself most strongly. Before 1724 
English ship-carpenters complained of the competition 
of the Americans, and in 1760 the colonies were building 
new ships at the rate of about 20,000 tons a year, 
most of them being sold in England. 
19. The earliest manufactures in the colonies were 
naturally those of the simplest kind, the 


Commerce. 


products of sawmills, grist-mills, and tan- Mannfac’ 
neries, and home-made cloth. The search mining. 


for ores, however, had been a prime cause 
of immigration with many of the settlers, and they 
turned almost at once to mining and metallurgy. Most 
of their efforts failed, in spite of ‘‘ premiums,’’ boun- 
ties, and monopolies for terms of years granted by the 
colonial legislatures. To this the production of iron 
was an exception. It was prodvicalg from the begin- 
ning of the 18th century, in western Massachusetts 
and Connecticut, in eastern New York, in northern 
New Jersey, and in eastern Pennsylvania.® All these 
districts were about on a level, until the adaptation of 
the furnaces to the use of anthracite coal drove the 
New England and New York districts, which had 
depended on wood as fuel, almost out of competition 
(2 210). Until that time iron production was a lead- 
ing New England industry. Not only were the vari- 
ous products of iron exported largely ; the manufac- 
ture of nails, and other articles which could be made 
by an industrious agricultural population in winter 
and stormy weather, was a ‘‘home industry’’ on 
which New Englanders depended for much of their 
support. 

20. The colonial system of England differed 
respect from that of other European _na- 
tions of the time ; probably none of them The bra nono 
could have conceived any other as possi- 
ble. The colonies were to be depéts for 
the distribution of home products on a new soil; 
whenever they assumed any other functions they were 
to be checked. The attempts of the Americans to 
engage in commerce with other nations, their ship- 
building, and their growing manufactures were, in 
appearance, deductions from the general market of 

nglish producers, and the home Government felt 
itself bound to interfere. Virginia claimed, by char- 
ter-right, the power to trade freely with foreign 
nations ; and Virginia was notoriously on the side of 
the Stuarts against the Parliament. In 1651 parlia- 
ment passed the Navigation Act, forbidding the 
carrying of colonial produce to England unless in 
English or colonial vessels, with an English eaptain and 


in no 


4 [Popham’s colonists built the “ V! of § 


1607 on the Kennebec. See vol. xv. p. 303.—AM. Ba: 
5 [The first iron and glass Thal unctanee of Ax vere 
Virginia. —A™. Ep.] é 
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crew. By the Act of 1661 the reach of the system was 
extended. Sugar, tobacco, indigo, and other 
ne la 8 ‘“enumerated articles,’’ grown or manu- 
* factured in the colonies, were not to be 
shipped to any country but England. All that was 
necessary to make this part of the work complete was 
to add to the ‘‘enumerated articles,’’ from time to 
time, any which should become important colonial 
products. ‘The cap-stone was placed on the system in 
1663, when the exportation of European products to 
the colonies was forbidden unless in vessels owned and 
loaded as in the preceding Acts and loaded in England. 
Virginia's commerce withered at once under the en- 
forcement of the system. New England, allowed to 
evade the system by Cromwell for political reasons, 
continued to evade it thereafter by smuggling and 
bold seamanship. 

21. In 1699, on complaint of English manufacturers 
that the colonists were cutting them out 
of their foreign wool markets, parliament 
enacted that no wool or woollen manufac- 
tures should be shipped from any of the colonies, 
under penalty of forfeiture of ship and cargo. This 
was the first fruits of the appointment of the Board 
of Trade and Plantations Shred years before. From 
this time until the revolution, this body was never 
idle; but, as its work was almost confined to schemes 
for checking or destroying the trade and manufactures 
of the plantations, it cannot be said to have done them 
7 great service. It was continually spurring on 
colonial governors to turn their people to the produc- 
tion of naval stores, or to any occupation which would 
divert them from manufactures; and the governors, 
between fear of the legislatures which paid their 
salaries and of the Board which was watching them 
narrowly, had evidently no easy position. At inter- 
vals the Board heard the complaints of English man- 
ufacturers, and framed remedial bills for parliament. 
From 1718 the manufacture of iron was considered 
peetsdaly obnoxious; and, so late as 1766, Pitt 

imself asserted the right and duty of parliament to 
‘bind the trade and confine the manufactures’’ of 
the colonies, and to do all but tax them without rep- 
resentation. In 1719 parliament passed its first pro- 
hibition of iron manufactures in the colonies; and in 
1750 it forbade under penalties the maintaining of 
iron-mills, slitting or rolling mills, plating-forges, and 
steel-furnaces in the colonies. At the same time, but 
as a favor to English manufacturers, it allowed the im- 
portation of American bar-iron into England, as it 
was cheaper and better than the Swedish. Before 
this, in 1731, parliament had forbidden the manu- 
facture or exportation of hats in or from the colonies, 
and even their transportation from one colony to 
another. All these Acts, and others of a kindred 
nature, were persistently evaded or defied; but the 
constant training in this direction was not a good one 
for the maintenance of the connection between the 
colonies and the mother country, after the interested 

in the colonies should become numerous and 

their interests large. Unluckily for the connection, 
the arrival at this point was just the time when the 
attempt was first made to enforce the Acts with vigor 
(2 38) 
22. 


The Ameri- 
can market. 


Restrictive 
laws. 


English imports from the North American 
colonies amounted to £395,000 [$1,919,700] 
in 1700, £574,000 [$2,789,640] in 1730, 
and £761,000 [$3,698,460] in 1760; the 
exports to the colonies in the same years were 
£344,000 [$1,671,840], £537,000 [$3,609,820], and 
 -£2,612,000 [$12,694,320]. In spite of parliamen- 
tary exactions and interferences, a great and en- 
tirely new market had been opened to English trade. 

difference between the year 1606, when there was 
not an English settler on the North American conti- 
nent, and i760, when there were a million and a half 


ith a and growing commerce, is remarkable. 
is S Acsans Srartinbin when one considers that 
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this population was already nearly one-fourth of that 
of England and Wales. Its growth, however, steadily 
increased the difficulties of maintaining the English 
system of control, which consisted mainly in the 
interference of the governors with legislation proposed 
by the assemblies. As the numbers and material 
interests of the subjects increased, the necessities for 
governmental interference increased with them, and 
yet the power of the subjects to coerce the governors 
increased as well. Only time was needed to bring the 
divergence to a point where change of policy must 
have disruption as its only alternative. 

23. Merely material prosperity, the development of 
wealth and comfort, was very far from the 
whole work of the colonies. In spite of 
attempts in almost every colony to estab- 
lish some form of religious belief on a government 
foundation, religious freedom had really come to pre- 
vail to an extent very uncommon elsewhere at the 
time. Even in New England, where the theory of 
the state as an isolated opportunity for the practice 
of a particular form of worship had been held most 
strongly, persecution was directed chiefly against the 
Quakers, and that mainly on semi-political grounds, 
because of their determination to annoy congregations 
in their worship or to outrage some feeling of pro- 
priety. As soon as it came to be realized that the 
easiest method to deprive them of the power of 
annoyance was to ignore them, that method was 
adopted; indeed, two of the New England colonies 
took hardly any other method from the beginning. 

24, In political work the colonies had been very 
successful. They had built up thirteen 
distinct political units, representative dem- 
ocracies so simple and natural in their 
political structure that time has hardly changed the 
essential nature of the American State governments. 
In so doing, the Americans were really laying the 
foundations of the future national structure, for there 
is hardly a successful feature in the present national 

overnment which was not derived or directly copied 
rom the original colonial growths; while the abso- 
lutely new features, such as the electoral system 
(2.119), introduced into the national system by way 
of experiment, have almost as generally proved fail- 
ures, and have been diverted from their original pur- 
poses or have become obsolete. 


Religious 
freedom. 


Political 
freedom. 


Il. THE STRUGGLE FOR EXPANSION: 1750-63. 


25. The English settlements along the Atlantic had 
covered the narrow strip of coast territory The French 
uite thoroughly before it was possible to in Canada 
think of expansion westward. Since about and the 
1605 Canada had been undisputedly in the Soa 
hands of the French. Their traders and missionaries 
had entered the present western United States; Mar- 
quette and Joliet (1673) and La Salle (1682) had ex- 
plored the upper Mississippi river, and others, follow- 
ing their track, had explored most of the Mississippi 
valley and had built forts in various parts of it. About 
1700 the French opened ground at the mouth of the 
Mississippi ; D’Iberville (1702) founded Mobile and 
the French Mississippi Company (1718) founded the 
city of New Orleans. Consistent design, foiled at last. 
only by failure of material, marks the proceedings of 
the French commanders in America for the next. 
thirty years. New Orleans and Quebec were the ex- 
tremities of a line of well-placed forts which were to. 
secure the whole Mississippi valley, and to confine the 
English settlements forever to the strip of land along 
the coast bounded on the west by the Appalachian or 
Alleghany range of mountains, which is parallel to the 
coast and has but one important break in its barrier, 
the opening through which the Hudson river flows. 
The practical genius of the French plans is shown by 
the fact that so many of these old forts have since be- 
come the sites of great and flourishing western cities: 
Natchez, Vincennes, Peoria, Fort Wayne, Toledo, 
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Detroit, Ogdensburgh, and Montreal either are built 
on or are so near to the old forts as to testify to the 
skill and foresight against which the English colonies 
had to contend. 'T'o this whole territory, extending 
from the mouth of the Mississippi to that of the St. 
Lawrence, covering even the western SC of the 
present State of New York, the name of New France 
was given. The English possessions, extending in 
hardly any place more than a hundred miles from the 
ocean, except where the Dutch had long ago planted 
the outpost of Fort Orange, or Albany, on the upper 
Hudson, were generally restricted to the immediate 
neighborhood of the coast, to which the early popula- 
tion had naturally clung as its base of supplies. 

26. The French difficulties were even greater than 
Weakness of those of the English. The French people 


the French had never had that love of emigration | 


system. which had given the English colonies their 
first great impetus. Even where the French settled 
they showed more of a disposition to coalesce with the 
native populations than to form a homogeneous people. 
The French were commonly far stronger with the 
Indians than were the English ; but, at the end of a 
hundred and fifty years, when the English colonists 
numbered a million and a quarter, all animated by the 
same political purposes, the population of all New 
France was only about 100,000, and it is doubtful 
whether there were 7500 in the whole Mississippi valley. 
The whole French system, wisely as it was re 
was subject to constant and fatal interference fronr 
acorruptcourt. Its own organization was hampered 
by attempts to introduce the feudal features of home 
social life. A way was thus opened to exactions 
from every agent of the court, to which the people sub- 
mitted with hereditary patiénee, but which were fatal 
to all healthy development. Perhaps worst of all was 
the natural and inevitable formation of the French line 
ofclaims. Trending westward from Quebec to meet the 
northward line of forts from New Orleans, it was bent 
at the junction of the two‘parts, about Detroit, and its 
most important part lay right athwart the path of 
advancing English migration. The English wave was 
thus to strike the weaker French line in flank and at its 
weakest point, so that the final issue could not in any 
event have been doubtful. The French and Indian 
war probably only hastened the result. ; 

27. There had been wars between the French and 
Tite the English colonies since the accession of 
colonial William and Mary, mostly accessory to wars 
er. between the mother countries. The colo- 
nies had taken part in the wars ended by the peace of 
Ryswick (1697), the peace of Utrecht (1713), and the 
Ste of Aix-la-Chapelle (1748). The alliance of the 

rench and Indians made all these struggles wretched 
experiences for the English. The province of Canada 
became a prison-pen, where captives were held to ran- 
som or adopted into savage tribes. Outlying settle- 
ments were broken up, or forced to expend a large 
part of their energy in watchful self-defence; and it 
required all the persistence of the English colonies to 
continue their stéady forward movement. Nevertheless 
they even undertook offensive operations. They cap- 
tured Port Royal in 1690, but it was given up to the 
French in 1697. They captured it again in 1710, and 
this time it was kept, with most of Acadia, which was 
now to be known as Nova Scotia. In 1745 the 
colonies took the strongest French fortress, Louis- 
burgh, on Cape Breton Island, with very little assist- 
ance from the home Government. Their land expedi- 
tions against Montreal and Quebec were unsuccessful, 
the reason for failure being usually defective transport. 

28. In the treaties which closed these wars, the in- 
e. terests of the colonies met with little 
“asiento”” consideration. The most notable instance 

of this was the 12th article of the treaty of 
Utrecht, by which an English company was secured 
the exclusive right to carry African slaves into Ameri- 
can ports. Originally meant to obtain the Spanish 
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| trade in negroes, the company had influence enough to 
‘commit the crown to a steady support of the African 
_slave-trade in its own colonies. Again and again the 
English legislatures in North America attempted to 
| stop the slave-trade, and were prevented by the royal 
veto. ‘This will serve to explain a passage in Jeffer- 
/son’s first draft of the American Declaration of Inde- 
pendence, as follows: ‘*‘He [the king] has waged 
/cruel war against human nature itself. Pe ates 
Determined to keep open a market where men should 
/be bought and sold, he has prostituted his negative 
for suppressing every legislative attempt to prohibit 
or to restrain this execrable commerce.”’ 

29. All parties seem to have felt that the peace of 
Aix-la-Chapelle was but a truce at the best; and the 
French court seems to have come at last to some com- 

rehension of its extensive opportunities and duties in 

orth America. With itstardy sympathy, its agents on 
the new continent began the erection of barriers against 
the great wave of English westward migration which 
was just appearing over the crest of the Alleghanies. 
It was too late, however. for the English colonies were 
really able to sustain themselves against the French 
colonies and court together. Their surveyors (1747 
had crossed the crest of the mountains, and ha 
brought back appetizing accounts of the quality of the 
lands which lay beyond. The Ohio Com- 
pany (1749), formed partly of Virginian dtuaas 
speculators and partly of Englishmen, had 
pheno’ a grant of 500,000 acres of Jand in the 
western part of Pennsylvania (then supposed to be 
a part of Virginia), with a monopoly oF 
trade. As the grant was completely on the western 
side of the Alleghanies, and was the first English in- 
trusion into the Ohio valley, it behooved the French 
to meet the step with prompt action. Their agents 
traversed the Ohio country, making treaties with the 
Indians and burying lead plates inseribed with the 
lilies of France and a statement of the French claims. 
The erection of the Ohio Company’s first fort (1752) 
The main line of French forts 
was too far away to be any check uponit. The French 
leaders therefore began to push a branch line eastward 
into the disputed territory. Their first work (1753) 
was put up at Presque Isle (now Erie), about 100 
miles north of the Ohio Company’s fort. The citadel 
of the disputed territory had been begun on the spot 
where Pittsburgh now stands, where the Allegheny 
and Monongahela unite to form the Ohio river. Govy- 
ernor Dinwiddie, of Virginia, had obtained the right 
to erect the fort by treaty with the Indians. From 
Presque Isle the French began running a line of forts 
south, through the present ‘‘ oil district’’ of Pennsyl- 
vania, towards the headquarters of the English. 

30. Washington was then a land-surveyor, barely 
of age; but he was the agent whom Dinwiddie se- 
lected to carry an ultimatum to the French at Presque 
Isle. After a perilous winter passage through the 
wilderness, he found that the French had no intention 
of evacuating their positions, and returned. Virginia 
at once (January, 1754) voted money and men to main- 
tain the western claims of the colonies; and Wash- 
ington was sent with 400 provincial troops to secure 
the half-built fort at the head of the Ohio. The 
French were also pushing for that place. They won 
in the race, drove away the English workmen, and 
finished Fort Du Quesne, named after their governor. 
Washington, compelled to stop and fortify his posi- 
tion, won the first skirmish of the war with the French 
advanced guard, but was forced to surrender on terms 
(July 4, 1754). The usual incidents of a general Indian 
warfare followed for the rest of the year. 

31. Both Governments began to ship ne fre 
to America, though there was no forma 


declaration of war until 1756. The rr a Yoe 


1755 was marked by the surprise and 
feat of Braddock, a gallant and opinion 
British officer who commanded an ex, 


the Indian ° 


—— 
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Fort Du + ron by the complete conquest of Nova 
Scotia, and by the defeat of the French, under their 
principal officer, Dieskau, at Lake George, in New 
York, by a force of provincial troops under Sir William 
Johnson. In 1756 the greatest of French Canadian 
governors, Montcalm, arrived; and the tide of war 
went steadily against the English. The officers sent 
out by the home Government were incompetent, and 
they generally declined to draw on the colonists for 
advice. Montcalm found them an easy prey; and his 
lines were steadily maintained at the point where they 
had been when Washington surrendered at Fort Ne- 
cessity. Pitt’s entrance to the Newcastle ministry 
(June, 1757) changed all this. For the first time the 
colonies found a man who showed a sympathy with 
them and a willingness to use them. Their legisla- 
tures were summoned into counsel as to the conduct 
of the war; and their alacrity in response was an 
augury of a change in its fortune. Incompetent offi- 
cers were weeded out, with little regard to family or 
court influence. The whole force of the colonies was 
gathered up, and in 1758 was launched at the French. 
All western New York was cleared of the enemy ata 
blow; Fort Du Quesne was taken and renamed Fort 
Pitt ; Louisburgh, which had been restored to France 
at Aix-la-Chapelle, was again taken; and the only 
failure of the year was the dreadful butchery of the 
English in assaulting the walls of Ticonderoga. Louis- 
burgh made an excellent point of attack against Que- 
bee, and Montcalm was forced to draw off nearly all 
his troops elsewhere for the defence of his principal 
post. ‘The year 1759 was therefore begun by the cap- 
ture of Ticonderoga and almost all the French posts 
within the present United States, and was crowned by 
Wolfe’s capture of the towering walls of Quebec. In 
1760, while George II. lay dying, the conquest of 
Canada was completed, and the dream of a great 
French empire in North America disappeared forever. 

32. The war continued through the first three years 
of George III., and the colonies took part 
in the capture of Havana after Spain had 
entered the struggle as an ally of France. 
The peace of Paris, which put an end to the war, 
restored Havana to Spain, in exchange for Florida, 
which now became English. France retired from 
North America, giving to Spain all her claims west 
of the Mississippi and that small portion east of the 
Mississippi which surrounds New Orleans, and to Eng- 
land the remainder of the continent east of the Mis- 
sissippi. Spain retained for her territory the name 
of Louisiana, originally given by the French. The 
rest of the continent was now ‘‘the English colonies 
of North America.”’ 

33. It is evident now that the French and Indian 


Peace of 
Paris. 


war was the prelude to the American revolution. It 
trained the officers and men for the final struggle. It 
released the colonies from the pressure of the French 


in Canada so suddenly that the consciousness of their 
own strength came at the same instant with the re- 
moval of the ancient barrier to it. It united the 
colonies for the first time ; few things are more sig- 
nificant of the development of the colonies than the 
outburst of plans for colonial union between 1748 and 
1755, the most promising, though it finally failed, 
being that of Franklin (1754) at the Albany conference 
of Indian commissioners from the various colonies. 
The practical union of the colonies, however, was so 
evident that it might have been foreseen that they 
would now unite instinctively against any common 
enemy, even the mother country. 

34. The war, too, while it obtained its main object 

: in the view of the colonies—an unlimited 
Thecon- western expansion,—brought the seeds of 
. enmity between them and the crown. The 


claims of the English on the continent, as 
said, were based on the voyages of the 


Under them the crown had granted in the 
rs of Massachusetts, Connecticut, Virginia, 
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North and South Carolina, and Georgia a western 
extension at first to the Pacific Ocean and finally to 
the Mississippi. This was what the colonies had 
fought for; and yet at the end of the war (1763) a 
royal proclamation was issued forbidding present land 
sales west of the Alleghanies and akan reserving 
the conquered territory as a crown domain. In this, 
if in Bh else, lay the seeds of the coming revolu- 
tion, as it afterwards almost disrupted the rising 
Union. The war had welded the thirteen colonies 
into one people, though they hardly dreamed of it 
yet; they had an underlying consciousness that this 
western territory belonged to the new people, not to 
the crown or to the separate colonies which had char-~ 
ter claims to it; and they would have resisted the 
claims of the crown as promptly as they afterwards 
resisted the claims of the individual colonies. 

35. Finally, the war broke the feeling of dependence 
on the mother country. Poorly armed, 
equipped, and disciplined, the colonial or 
‘“ provincial’ troops had certainly shown 
fighting qualities of no mean order. Colonists would 
not have been disposed, under any circumstances, to 
underrate the military qualities of their own men, 
but their self-glorification found a larger material be- 
cause of the frequently poor quality of the officers who 
were sent through family and court influence to repre- 
sent Great Britain in the colonies. The bitter words 
in which Junius refers to British military organiza- 
tion in after years were certainly even more applicable 
in 1750; and the incompetency of many of the British 
officers is almost incomprehensible. Its effects were 
increased by an utter indifference to the advice of 
colonial leaders which, in a new and unknown country, 
was certain to place British soldiers again and again 
in positions where they appeared to great disadvantage 
alongside of their colonial allies or rivals. The pro- 
vincial who had stood his ground, firing from behind 
trees and stumps, while the regulars ran past him in 
headlong retreat, came home with a sense of his own 
innate superiority which was sure to bring its results. 
Braddock’s defeat was the prologue to Bunker Hill. 
The results were strengthened by the fact that most 
of the war was fought either in New England, the 
most democratic of the colonies, or by New England 
men. Their leaders had always been sought for by 
annual popular elections and re-elections, the pro- 
motion of approved men, and the retention of men 
of poorer quality in lower grades of office. To them 
the aristocratic influences which gave place and power 
to such men as Loudoun and ‘* Mrs. Nabbycrombie”’ 
were simply ridiculous, and marked only an essential 
difference between themselves and their English 
brethren which was to the disadvantage of the latter, 
even though it occasionally evolved a man like Howe 
or Pitt. ‘Taking all the influences together, it is plain 
that the French and Indian war not only brought into 
being a tangible union of the colonies, but broke many 
of the cords which had held the colonies to the mother 
country. 


Effects of 
the war. 


Ill. THE STRUGGLE FOR UNION: 1763-75. 


36. It is generally believed that the abandonment of 
North America by France was the result of profound 
policy,—that she foresaw that her retirement would be 
followed by the independence of the English colonies, 
and that Great Britain’s temporary aggrandizement 
would result in a more profound abasement. Ver- 
gennes and Choiseul both stated the case in just this 
way in 1763; and yet it may be doubted whether this 
was not rather an excuse for yielding to necessity than 
a political motive. At all events, it is certain that the 

eace, even with its release of the colonies from 

rench pressure, was not enough to secure colonial 
union. For this it was necessary that the home 
Government should go on and release the colonists 
from their controlling feeling that they were rather 
Englishmen than Americans. 
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37. This feeling was not an easy one to eradicate, 
for it was based in blood, training, and 


oe sympathies of every nature. It would not 
oF te have been easy to distinguish the American 
colonists. from the Englishman; it would, indeed, 


have been less easy than now, when the 

full effects of a great stream of immigration have 
begun to appear. American portraits of the time 
show typical English faces. Wherever life was relieved 
of the privations involved in colonial struggle, the 
person at once reverted to the type which was then the 
result of corresponding conditions in England. The 
traditions of American officers were English; their 
methods were English ; even the attitude which they 
took towards the private soldiers of their armies was 
that which was characteristic of the English officer of 
the time. In the South the men who led and formed 
public opinion had almost all been trained in England 
and were ingrained with English sympathies and even 
orejudices. In the North the acute general intellect 
had long ago settled upon the ‘‘common rights of 
Englishmen’ as the bulwark behind which they could 
best resist any attempt on their liberties. The pride 
of the colonists in their position as Englishmen found 
a medium of expression in enthusiasm for ‘‘ the young 
king ;’’ and it would be hard to imagine a more loyal 
appendage of the crown than its English colonies in 

orth America in 1760. 

38. Unfortunately, the peace of Paris did not result 
merely in freeing the colonies from depend- 


ares of ence on the mother country ; it had the 
Solicy. more important effect of freeing the mother 


country from fear of France, and of thus 
encouraging it to open a controversy with the colonies 
which had not been ventured on before. Quebec had 
hardly fallen and given the home Government promise 
of suecess when the work was begun (1761). The 
Board of Trade began to revive those regulations of 
colonial trade sg had been practically obsolete in 
New England; and its customs officers applied to the 
Massachusetts courts for ‘‘ writs of assistance’’ to en- 
able them to enforce the regulations. Instant resist- 
ance was offered to the attempt to burden the colonies 
with these writs, which governed all men, were return- 
able nowhere, gave the officers absolute power, and 
opened every man’s house and property to their en- 
trance. The argument of the crown advocates based 
the power of issuing such writs on parliament's ex- 
tension of the English revenue system to the colonies, 
backed by a statute of Charles I]. permitting writs of 
assistance; to refuse to grant the writs was therefore 
to impeach the power of parliament to legislate for the 
colonies. The counter-argument of James Otis was 
the key-note of the revolution. It declared in terms 
that no Act of Parliament could establish such a writ, 
that it would. be a nullity even if it were expressed in 
the very terms which the customs officers claimed, and 
that ‘‘an Act of Parliament against the constitution 

was void.”’ 
39. Perhaps Otis meant by ‘‘the constitution ’’ 
merely the fundamental relations between 


th ae the mother country and the colonies, for 
ofcolonial this claim was the first step on the way to 
rights. the final irreconcilable difference as to these 


relations. The English theory of the con- 
nection had been completely put into shape by 1760, 
with very little objection from the colonists, whose 
attention had not yet been strongly drawn to the sub- 
ject. It held that even the two charter colonies, and 
a fortior? still more such a royal province as New York, 
were merely corporations, erected by the king, but 
subject to all the English laws relating to such corpora- 
tions. The king was their visitor, to inquire into and 
correct their misbehaviors ; his courts, on guo war- 
ranto, could dissolve them; and parliament had the 
same omnipotent power over them which it had over 
any other civil corporation,—to check, amend, punish, 
or dissolve them. These propositions must have 
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|seemed unquestionable to the English legal mind in 


1763. Their weak point, the assumption that parlia- 
ment had power to control a corporation extra quatuor 
maria, had been covered by a new development of the 
English theory during the century. Parliament, 
originally a merely English body, had grown in its 
powers and claims until now the common use of the 
phrase ‘‘imperial parliament’’ connoted claims to 
which the ‘‘ four seas’’ were no longer a limitation, in 
law or fact. Parliament was to give the law to the 
whole empire. Hitherto this had been developed as 
a purely legal theory; it was now first attempted to be 
put into practice when the enforcement of the Naviga- 
tion Acts was begun in 1761. The first objections 
offered by the colonists were easily shown to be illogical 
and inconsistent with this legal theory of the relations 
between the home country and the colonies, but this 
only drove the colonists higher, step by step, in their 
objections,—from objections to taxation by parliament 
into objections to legislation by parliament,—until they 
had developed, about 1775, a theory of their own, 
logical enough in itself, but so inconsistent with the 
English theory that war was the consequence of their 
collision. 

40. Passing over the intermediate steps, the form 
which the colonial theory finally too 


amounted to this. The introduction of the ee ee 
idea of an ‘‘imperial parliament’’ was it- theory. 


self a revolution, which could not bind the 
colonists, or change the conditions under which they 
had settled the new country. Their relations, origi- 
nally and properly, had been with the crown alone, and 
they had had nothing to do with parliament. The: 
crown had seen fit to constitute new dominions for 
itself beyond the seas, with forms of government 
which were irrepealable compacts between it and the 
people whom it had thus induced to settle the new 
territory, and not mere civil corporations. It would 
follow, then, that the king was no longer king merely 
of Great Britain and Ireland ; he had at least thirteen 
kingdoms beyond seas, and a parliament in each of 
them. For the British parliament to interfere with 
the special concerns of 7 par was as flagrant 
a wrong as it would have been for the parliament. 
of Massachusetts to interfere with the affairs of 
Great Britain; and Massachusetts had a right to 
expect her king to protect her from such a wrong. 
The subject of Massachusetts knew the king only as 
king of Massachusetts, and the parliament of Great 
Britain not at all. It needed many years of success- 
ful but suicidal logic on the part of their opponents to 
force the Americans to this point; they even con- 
tinued to petition parliament until 1774; but after 
that time they were no further inconsistent, and held 
that the king was the only bond of union between the 
parts of the empire. When he wanted money from 
his American dominions, he was to get it, as he had 
always got it, by applying to the assembly of the col- 
ony, through the governor, for a grant. In the new 
seats of the race, as in the old, an Englishman was to 
be taxed only by his own representatives. In other 
words, each of the English colonies claimed, in its 
own field and for its own citizens, the exact principles 
of ‘‘ English liberty’’ which had been established in 
England as the relations of the English subject to the 
crown. ach colony was to be governed by its own 
laws, just as in Jersey and Guernsey, in Scotland 
before the Union, or in Hanover in 1763, with appeal 
to the king in council, not to English courts or to the 
House of Lords. For the British parliament, or still 
more the British citizen, to talk of ‘‘ our sovereignty ”’ 
over the colonies was a derogation from the Ling’e 


sovereignty, the only sovereignty which the colonies 
knew. ‘‘ I am quite sick of ‘ our sovereignty,’ ”’ wrote 


Franklin in 1769. The case of the colonies was evi- 
dently that of Ireland also; and Franklin notes the 
fact that several members of colonial assemblies had 
been admitted to the privileges of the Ii 
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ment, on the ground that they were members of | 
‘** American parliaments.’’ To this statement of their 
case the Americans adhered with progressive close- 
ness from 1763 until the end. In their final Declara- 
tion of Independence it will be found that it is a 
declaration of their independence of the king only; 
they do not then admit that the British parliament 
had ever had any authority over them; and that body 
is only mentioned in one place, in one of the counts of 
the indictment of the king, for having given his assent 
to certain ‘‘acts of pretended legislation,’’ passed by 
‘*a jurisdiction foreign to our constitutions and unac- 
knowledged by our laws,’’ that is to say, by the 

British parliament. 
41. Two irreconcilable theories were thus presented. 
Between them were two courses, either of 


zeeehuis which the colonies were willing to accept. 
pen Under their theory there was no ‘‘ imperial 


parliament.’’ They were willing to have 

one constituted, even if it were only a development of 
the British parliament through admission of colonial 
representatives ; but the time for this passed before the 
parties could debate it. On the other hand, the col- 
onies were willing to abandon to the wealthier British 
parliament, which sustained so much larger a propor- 
tion of the cost of the standing army and navy, the 
privilege of regulating external trade for the general 
good. So late as 1774 the Continental Congress, 
while maintaining the sole right of the colonial assem- 
blies to levy internal taxation and make local laws, 
declared their willingness to yield to the British parlia- 
ment the power to make such regulations of external 
trade as were bona jide meant to benefit trade, and 
not to raise a revenue from Americans without their 
own consent. This solution could have been only 
temporary at best, and war cut off any discussion of it. 
42. The work of quiet revolution was begun in 
March, 1763, in the closing hours of the Bute minis- 
try, Charles Townshend being first lord of trade and 
administrator of the colonies. It was decided to make 
a point of having all the American judges and other 
officials hold office during the king’s pleasure, and to 
make their salaries independent of the colonial assem- 
blies. The army estimates were increased by an Amer- 
ican standing force of twenty regiments, to he paid for 
by Great Britain for the first year, and thereafter out 
of a revenue to be raised in America by Act of Parlia- 
ment. Bute’s purposes were political—the diminu- 
tion of democracy in America. The Wilkes uproar 
drove him out of power before he could develop his 
plans; but his successor, Grenville, followed them out 
for financial reasons, and in February, 1765, 
the Stamp Act ‘‘ was passed through both 
Houses with less opposition than a turn- 


The Stamp 
Act. 


pike bill.”’ 

43. For the past two years the colonists had had 
other things to think of. Under Grenville 
ae fever, the Acts in restraint of colonial trade (22 20, 
on taws- 21), which had been allowed to become 
tically obsolete, were put into force with unspar- 
ing rigor. The numbers of the customs officers were 
increased ; their duties were more plainly declared ; 
naval officers were encouraged to take the oaths of cus- 
toms officers and share in the plunder of the commerce 
which had grown up between America and the West 
Indian Islands and other parts of the world. Search 
was constant; confiscation usually followed search; 
appeal was even more costly than confiscation. 
Tn the confusion arising from the efforts of American 
commerce to escape its new enemies, it was not won- 
derful that other questions were allowed to go by 
default. But the mutterings of resistance were heard. 
The usetts assembly protested against any 
to create a standing army in America, to 
officers independent of the assemblies, or to 
a revenue without consent of the assemblies, and 
inted a committee to secure the united action of 
colonies. This was the first movement in the 
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struggle for union. Its importance was hidden from 
the ministry by the official class in the colonies, whose 
members—the governors, judges, and other crown 
officials—continued to urge a persistence in the new 
policy, and to represent the Adamses, Otis, and the 
other colonial leaders as animated by a perverse desire 
to destroy the unity of the empire. 

44. The revenue to be raised by the Stamp Act was 
to come from the sale of stamps and stamped paper for 
marriage licenses, commercial transactions, suits at 
law, transfers of real estate, inheritances, publica- 
tions, and some minor sources of revenue. With it 
was another startling provision,—a command to the 
colonial assemblies to furnish the royal troops in 
America with fuel, candles, vinegar, bedding, cooking 
utensils, and potables, and permission to ‘billet the 
troops in inns, alehouses, barns, and vacant houses. 
The colonies were thus to be taxed without their con- 
sent ; the revenue derived therefrom was to be devoted 
to the support of a standing army; and that army was 
in turn to bs used for the maintenance of the scheme 
of taxation. Yet no one in England seems to have 
dreamed of American resistance to it; and Grenville 
was able to say in 1770 that he ‘did not foresee the 
opposition to the measure, and would have staked his 
life for obedience.”’ 

45. The news of the passage of the Stamp Act 
caused all America to hum with the signs 
of resistance, but forcible resistance was wigan ye 
at first repudiated everywhere. It took Bune kee 
the shape, really more significant, of decla- 
rations by the colonial assemblies, the lower or pop- 
ular houses of the legislatures. The Virginia as- 
sembly, under the lead of Patrick Henry and the 
youes members, took the first step (May, 1765), 

y a declaration of colonial rights covering the right 
of each colony to make its own laws and impose and 
expend its own taxation. The Massachusetts assem- 
bly followed with the formal proposal of an American 
Congress, to be composed of representatives of all the 
colonies. South Carolina seconded the call; and the 
first step on the road to union was taken. 

46. Outside of these formal steps there were signs 
of a less formal popular resistance. Even peaceable 
resistance was pro tanto a suspension of royal and 
parliamentary authority in the colonies; and it was 
probably inevitable that the colonial assemblies should 
succeed to the power during the interregnum before 
the organization of a real national power. Buta tem- 
porary chaos was as inevitable ; and the form it took 
was the formation, particularly in the North, of pop- 
ular organizations known as ‘‘Sons of Liberty,’ the 
name being taken from a chance allusion in 
one of Barré’s speeches in the House of deat of 
Commons. These, backed frequently by “ber: 
the town organizations, forced the stamp-officers to 
resign, and destroyed the stamps wherever they could 
be found. The Connecticut stamp-officer, as he rode 
into Hartford on his white horse to deposit his resig- 
nation, with a thousand armed farmers riding after 
him, said that he felt ‘‘like death on the pale horse, 
with all hell following him.’”’? Newspapers and pam- 
phlets rang every possible change on Oake's dictum 
that ‘tan Act of Parliament contrary to Magna Charta 
was void,’’ and with warnings to stamp-officers that 
they would be considered enemies to the liberties of 
America if they attempted to carry out their duties. 
When the day broke on which the Act was to go into 
operation (November 1, 1765), America had neither 
stamps nor stamp-officers with which to fulfil its pro- 
visions. 

47. The proposed Congress, commonly called the 
“* Stamp-Act Congress,”” met at New York oi aot 
(October 7, 1765),—New Hampshire, Vir- Ganerone. 
ginia, North Carolina, and Georgia being 
acquiescent but not represented. It petitioned the 
king, the House of Commons, and the House of Lords 
to recognize fully ‘‘ the several governments formed in 
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the said colonies, with full powers of legislation, agree- 
ably to the principles of the English constitution.”’ It 
also put forth a declaration of colonial rights, acknowl- | 
edging allegiance to the crown, and claiming ‘‘ all the 
inherent rights and privileges of natural-born subjects 
within the kingdom. of Great Britain,’ including the 
right of petition, of trial by jury, of taxation by repre- 
sentatives, and of granting supplies to the crown, and 


protesting against the Stamp Act and the various Acts | I 


in restraint of trade. The action of this congress was | 
thus purely declaratory ; there was no attempt to 
legislate; and the importance of the meeting was in 
its demonstration of the possibility of union and of one 

road to it. 
48. In the meantime the Grenville ministry had 
fallen (July, 1765), and the Rockingham 


Repeal of ministry (March, 1766) repealed the 
lies sive Stamp Act. The repeal was supported by 


Pitt, and Whigs who agreed with him, on 
the distinction that taxation by parliament without 
colonial representation was in violation of the essential 
principles of the British constitution, but that the 
power of parliament to legislate in every other point 
for all parts of the empire must be maintained (@ 21). 
Nevertheless, the repeal was preceded by a’ declaration 
of the power ‘‘of the king in parliament to bind the 
colonies and people of + Gia in all cases what- 
soever.”’ 

49. The colonists received the repeal with an out- 
burst of rejoicing loyalty. They cared little for Pitt’s 
distinction of powers, or even for the declaratory Act: 
it seemed to them merely the honors of war with which 
the ministry was to be allowed to retire. It really 
meant much more. The ruling interest in the home 
Government, disordered for the moment by its sudden 


discovery of the strength and union of the colonies, 
had drawn back, but not forever. All through the 
year an undercurrent of irritation against 


Fadale the colonies is evident ; and, when (June, 
epg 1767) Townshend, the chancellor of the 


exchequer, had wrested the lead from the 
other members of the Grafton ministry,’ he passed 
through both Houses the bill for taxing imports into 
the colonies, to go into effect on 20th November fol- 
lowing. It laid duties on glass, paper, painters’ colors, 
lead, and tea. As the proceeds were for the exchequer, 
they were to be deeaboted by the crown; and there 
was no secret that the design was to provide salaries 
for the crown servants in North America. About the 
same time other Acts established a board of customs 
at Boston, legalized the ‘‘ writs of assistance,’’ and 
suspended the New York assembly until it should obey 
the Billeting Act. ‘Townshend died soon after, leaving 
his system as a legacy to his successor, Lord North. 
50. The New York assembly granted the necessary 
money, said nothing as to its use, and escaped further 
molestation. Beyond this the Acts accomplished 
nothing. Their advocates had urged that the colonies 
admitted the power of parliament to control external 
commerce, and that the new taxes were an exercise of 
such control. If they desired a purely technical tri- 
umph they had it, for their logic was sound, and the 
taxes remained on the statute-book. But, 
as the colonies ceased to import the taxed 
articles, by popular agreement and enforce- 
ment, the taxes amounted to little. The 
irritations caused by the enforcement of the Naviga- 
tion Acts only increased in bitterness ; and the official 
class in the colonies, on whom must forever rest the 
responsibility for nine-tenths of the difficulties which 
followed, lost no chance of representing every pam- 
phlet, eemomnen letter, or public meeting as incipient 
rebellion. A popular outburst in Boston (June, 1768), 
following the seizure of John Hancock’s sloop ‘‘ Lib- 
erty,’’ was thus used to give that town an unenviable 


Non-impor- 
tation agree- 
ment. 


1 [Should be Chatham ministry ; Townshend died three months 
before the duke of Grafton came into power.—Am. Eb.] 
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| reputation for disorder and violence. Colonial officials 


everywhere openly or secretly urged the strongest 
measures; and all the while the colonists, with the 
cautious tenacity of their race, were acting so guardedly 
that the British attorney-general was compelled to say, 
‘* Look into the papers and see how well these Amer- 
icans are versed in the crown law; I doubt whether 
they have been guilty of an overt act of treason, but 
yoeneare they have come within a hair's breadth 
of it. 

51. The colonial officials, hoping for salaries inde- 
pendent of the assemblies, began to show a disposition 
to govern without those bodies. When the Massa- 
chusetts assembly refused by a large vote to withdraw 
its circular letter to the other assemblies urging united 
petition to the king alone, asan umpire between them- 
selves and the British parliament, for redress of griev- 
ances, the assembly was prorogued, and did not reas- 
semble fora year. As a gentle hint of a possible mode 
of re-establishing popular government, delegates from 
the towns met in convention at Boston (September, 
1768), renewed the protests against the Acts of the 
ministry, and provided for the maintenance of public 
order. In the following December and January par- 
liament passed a vote of censure on this proceeding, 
and advised that those who had taken part in it should 
be sent to England for trial on the charge of treason. 
This was a new grievance for the assemblies. They 
passed remonstrances against any attempt to send 
Americans beyond seas for trial, as a violation of the 
citizen’s right to trial by a jury from the vicinage ; and 
their governors at once prorogued them. Civil gov- 
ernment in the colonies, under its original constitu- 
tion, was evidently in sore straits. 

52. In September, 1768, two British regiments 
which the colonial officials had succeeded in pathewe 
obtaining arrived at Boston. Instead of a “gt Boston. 
rebellious population they found their most 
formidable opponents in minute law points, which were 
made to beset them at every turn. The Billeting Act 
required the ordinary barracks to be filled first: the 
council would assign no quarters in town until the 
barracks outside were filled. The assembly was not 
in session to authorize anything further, and the gov- 
ernor did not dare to summon it. The troops who had 
marched into the town as into a captured place, with 
sixteen rounds of ammunition per man, were presently 
without a place in which to cook their dinners, until 
their commander hired houses out of the army chest. 
It was natural that he should denounce *‘ this country. 
where every man studies law.’ Exasperating and 
exasperated, the troops lived on in Boston until 
(March, 1770) a street brawl between soldiers and 
citizens resulted in the death of five of the latter and 
the injury of six more. Still the town kept its temper. 
The captain who had given the order to fire was seized 
by the civil authorities, subjected to the ordinary trial 
for murder, defended by John Adams and Quiney, 
two Massachusetts leaders, at the hazard of their own 
popularity, and acquitted for lack of evidence. Bw 
while according a fair trial to the soldiers, the coloni 
leaders at last represented so plainly to the crown 
officials the imminence of an outbreak that the troops 
were removed from the town to a fort in the harbor. 

53. The most significant point in the history of the 
four years 1770-73 is the manner in which 


; -. The 
the ordinary colonial governments con- colonial 
tinued to go to pieces. When the assem- Seba 


blies met they would do nothing but de- 
nounce the Acts of the ministry; when they were 
prorogued the colony was left without any govern- 
ment for which there was popular respect." was 
about the state of affairs which the crown officials had 
desired ; but, now that it had come, they were not 

all prompt in their use of it. from regul: 


Diy 
government, the people put out still stron 
enforce the non-importation agreements » 
kept down the revenues the 


fax | 


1765-1774. ] UNITED 
About 1773 a further development appeared. As soon 
as the assemblies met for their annual sessions, and be- 
fore the governors could find excuse for proroguing 
them, they appointed *‘committees of correspond- 
ence,’ to maintain unity of action with the other 
colonies. Thus, even after prorogation, there was still 
in existence for the rest of the year a semi-official 
representation of the colony. This was nearly the last 
step on the way to colonial union. 

54. The whites had already crossed the Alleghanies. 
In 1768 parties from North Carolina en- 
tered Tennessee ; and in 1769 Daniel Boone 
(p. 836) and a party of Virginians entered 
Kentucky. The settlement of Tennessee was hastened 
by difficulties with Tryon, the governor of North Caro- 
lina. Tryon was one of the worst of the crown 
officials; and his government had been a scandal, even 
for those times. The people, denied justice and de- 
frauded of legislative power, rose in hasty insurrection 
and were defeated. Tryon used his victory so savagely 
as to drive an increasing stream of settlers over the 
mountains into Tennessee. The centres of western 
settlement, however, were but few. There was one at 
Pittsburgh, another at Detroit, another near the [h- 


Western 
settlement. 


nois-Indiana boundary, another in Kentucky, another: 


near the present city of Nashville, Tennessee; but 
none of these, except, perhaps, Detroit, was more 
than a hunting or trading camp. Some efforts had 
been made to erect crown colonies, or to settle grants 
to companies, in the western territory, but they came 
to nothing. The settlements still clung to the coast. 

55. In April, 1770, encouraged by some symptoms 
of a failure of the non-importation agree- 
ments, the ministry had taken off all the 
taxes of 1767, retaining only that upon tea 
—threepence per pound. The general popular agree- 
ment was still strong enough to prevent he importa- 
tion of this single luxury; and it was found in 1772 
that the tax produced but about £80 [$388.80] a year, 
at an expense of two or three hundred thousand for 
collection. Besides, the Hast India Company had been 
accumulating a stock of teas, in anticipation of an 
American market, of which the tea-tax had deprived 
it. In May, 1773, the ministry took a fresh step: the 
tax was to be retained, but the Company was to be 
allowed a drawback of the entire duty,—so that the 
colonists, while really paying the tax and yielding 


The tea 
‘tax. 


the underlying principle, would get their tea cheaper | 


than any other people. The first cargoes of tea under 
the new regulations were ordered home again by popu- 
lar meetingsin the American ports, and their captains 
generally obeyed. At Boston the governor refused to 
clear the vessels for Europe; and, after prolonged 
Aliscussion, some fifty persons, disguised as Indians, 
went on board the vessels and threw the tea into the 
harbor in the presence of a great crowd of lookers-on 

(December 16, 1773). 
56. It was not possible that the term American 
should suddenly supplant that of English- 


pane man ; but the successive steps by which the 
feeling. change was accomplished are easily percep- 


tible. Using one of the old English politi- 
al phrases, the supporters of colonial privileges had 
begun about 1768 to adopt the name of ‘‘ American 
igs.’’ Its increasing substitution for that of Eng- 
lishmen was significant. Within a few years the terms 
**¢ontinental,’’ or ‘‘the continent,’’ began to take on 
a new meaning, referring to a union of the colonies at 
which men hardly ventured to hint clearly. It meant 
a good deal, then, when men said very truly that ‘‘ the 
Shale continent ’’ applauded the ‘‘ Boston tea-party.’’ 
It was the first spoken word of the new national 
spirit. Nothing was less understood in England ; the 
a) left America in general, and Boston in par- 
, hardly a friend there. The burning of the 
re schooner Bros. eet in Narragansett Bay 
ne, 1772) had_ seemed to the ministry almost an 
of overt ion; this was rebellion itself. 
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| 57. In March and April, 1774, on receipt of full in- 
'telligence of the prvoserings at Boston, 


| the ministry passed a series of Acts which a 
| made open struggle only a question of time. Aaa 


|The Boston Port Act shut up the town of 
| Boston against all commerce until the destroyed tea 
/was paid for and the town returned to loyalty. The 
Massachusetts Act changed the charter of that colony : 
the crown was now to appoint governor, council, and 
| sheriffs ; the sheriffs were to select juries; and town 
/meetings, unless by permission of the governor, were 
forbidden. Gage, the British commander-in-chief in 
|the colonies, was made governor under the Act, and 
|four regiments were given him asa support. Any 
| magistrates, officers. or soldiers indicted under colonial 
laws were to be sent for trial to Nova Scotia or Great 
| Britain. The billeting of soldiers in the town of Bos- 
ton was legalized. 'The Quebec Act extended the 
boundaries of the province of Canada over the whole 
territory lying north of the Ohio and east of the Mis- 
sissippi. Here the ministry rested. 

58. The news of these Acts of Parliament crystallized 
every element of union in the colonies. The 
attack on the charter of Massachusetts 
Bay was undoubtedly the most effective. he charters 
of Connecticut and Rhode Island were the freest of 
the colonies ; but that of Massachusetts was certainly 
next to them. If Massachusetts was not safe against 
such an attack, no colony was safe. The ministry had 
forced an issue on the very point on which the colonial 
and imperial theories were irreconcilable. The Bos- 
ton Port Act furnished a grievance so concrete as to 
obviate the necessity of much argument on other 
points. The Quebec Act, with its attempt to cut off 
the northern colonies from the western expansion to 
which they all looked hopefully, was bad enough in 
itself, but it brought up with it the element of relig- 
ious suspicion. For years the distinctively Puritan 
element had dreaded an attempt to establish the 
Church of England in the colonies ; and the inclination 
of American Episcopalians to look to the home Goy- 
ernment for relief against unjust local restrictions had 
not helped to decrease the feeling. The Puritan ele- 
ment could see little real difference between Episco- 
pacy and Catholicism ; and, when it was found that 
the Quebee Act practically established the Roman 
| Catholic system in the-«new territory, the old dread 
revived to give the agitation a hidden but strong 
motive. 

59. The necessity of another Congress was univer- 
sally felt. On the euegeaiion of Virginia 


Union. 


and the call of Massachusetts,: it met at ie. 
Philadelphia (September 5, 1774). All — congress. 


the colonies but Georgia were represented ; 
and Georgia was so certainly in sympathy with the 
meeting that this is commonly known as the First 
Continental Congress, the first really national body in 
American history. Its action was still mainly delibera- 
tive. It adopted addresses to the king, and to the 
eople of the colonies, of Quebec, and of Great 
Brains and passed a declaration of colonial rights, 
‘summing up the various Acts of Parliament which 
were held to be in violation of these rights. But its 
tone was changed, though its language was still studi- 
ously controlled and dignified. It was significant that, 
for the first time, the two Houses of parliament were 
ignored in the matter of petitioning: it was at last 
seen to be an awkward concession even to memorialize 
arliament. The tone of a sovereign about to take 
is seat is perceptible in the letter of Congress to the 
colonies which had not yet sent delegates. And at 
least two steps were taken which, if not an assumption 
of sovereign powers, were evidently on the road to it. 
The first. was the preparation of Articles of Associa- 
tion, to be signed by the people everywhere, and to 
be enforced by committees of safety chosen by the 
people of cities and towns. _ These articles bound the 
signers to stop the importation of all goods from, and 


788 UNITED 


the exportation of all goods to, Great Britain and 
Ireland, the use of such goods, and the slave trade. 
The manner of the enforcement of the articles was 
evidently an incipient suspension of all authority pro- 
ceeding from the mother country and the substitution 
of a general popular authority for it. The other step 
was a resolution, adopted October 8, as 
follows : ‘‘ That this Congress approve the 
opposition of the inhabitants of the Massa- 
chusetts Bay to the execution of the late Acts of 
Parliament; and, if the same shall be attempted to 
be carried into execution by force, in such ease all 
America ought to support them in their opposition.”’ 
This was simply an ultimatum: in the opinion of 
Congress, the ministry could take no further oo ex- 
= that of attempting to enforce its Acts, and the 
colonies would resist such an attempt as an act of war. 
Before the next Congress met the conditions had been 
fulfilled. The agents of the ministry had applied 
force; Massachusetts had resisted by force ; and the 
new Congress found ‘itself the representative of a 
nation at war, still acknowledging the king, but re- 
sisting the operations of his armies. Having sum- 
moned a new Congress to meet at Philadelphia on the 
10th of May following, and having cleared the way 
for its action, the First Continental Congress adjourned. 
60. It is an unpleasant task to record the successive 
steps by which two peoples, so exactly similar to one 
another in every characteristic, so far removed from 
one another, and so ignorant of one another’s feelings, 
advanced alternately to a point where open collision 
was inevitable. From the standpoint of ‘‘ no taxa- 
tion without representation,’’ which Pitt and his 
school of Whigs had approved, the colonists had now 
been driven by the suicidal logic of their opponents 
to the far more consistent position of ‘‘ no legislation 
without representation,’’ which the Pitt school had 
never been willing to grant, and which was radically 
inconsistent with the British “imperial’’ theory. 
Hither the previous legislation of parliament was to 
remain a dead letter, or it must be executed by force ; 
and that meant war. Massachusetts was already on 
the brink of that event. Gage, the new governor, 
had refused to meet the assembly ; he had fortified 
himself in Boston, and was sending out spies as if 
into hostile territory. All regular government was 
suspended or remanded to tlte towns; and the people 
were organized into “‘ minute men,’ pledged to move 
at a minute’s notice. The first hostile movement of 
Gage would be the signal for the struggle. War, in 
fact, had come to be a possibility in the thoughts of 
every one. The new governor of Canada, Carleton, 
was sent out with instructions to levy the people and 
Indians of that province, in order that they might 
be marched against rebels in any province of North 
America. Governor Tryon’s defeat of the insurgent 
eople of North Carolina at the Alamance (2? 54) 
urnished a tempting precedent to Governor Gage in 
Massachusetts. There was strong pressure upon him 
to induce him to follow it. The king’s speech at the 
opening of parliament (November 29, 1774) spoke of 
the prevalent ‘‘ resistance and disobedience to the law’’ 
in Massachusetts ; the ministry urged Gage to arrest 
the colonial leaders, even though hastilities should 
follow ; the two Houses of Parliament presented a 
Mike address to the king, declaring Massachusetts to 
in rebellion, and offering all the resources of the 
empire to suppress the rebellion; and the king, in 
reply, announced his intention of acting as parliament 

wished. 
61. The inevitable collision was narrowly escaped in 
February, 1775. Gage sent a water ex- 


Its ulti- 
matum. 


ges 9 vii to Salem to search for powder ; 
Concord. ut the day was Sunday, and a conflict 


was prevented by the ministers. Another 
expedition (April 19) was more momentous. It set 
out for Concord, a little village some 20 miles from 
Boston, to seize a stock of powder which was re- 
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ported to be gathered there. At daybreak the troops 
marched into the village of Lexington, on their road. 
They found some minute men who had been hastily 
summoned, for intelligence had been sent out from 
Boston that the expedition was coming. There was a 
hurried order from an officer that the militia should 
disperse, then a volley from his men and a few answer- 
ing shots, and the first blood of the American revolu- 
tion had been shed. The troops went on to Concord and 
destroyed the stores there. But by this time the 
whole country was up. Messengers were riding in 
every direction, arousing the minute men; and their 
mustering made the return to Boston more dangerous 
than the advance had been. When the troops began 
their return march the continuous fire from fences, 
trees, and barns along the route soon converted the 
retreat into a rout. The opportune arrival of a 
rescuing party from Boston saved the whole force from 
surrender, but the pursuit was kept up until the ex- 
pedition took refuge under the guns of the war-vessels 
at the water-side. The next morning the isthmus 
which connected the town of Boston with the main- 
land was blockaded ; the siege of Boston was formed ; 
and the revolution had begun. 

62. The news of Lexington and Concord fights set. 
the continent in a flame, but every feature of the out- 
burst showed the still thoroughly English character- 
istics of the people. For nine long years they had 
been schooling themselves to patience ; and, as their 
impatience became more difficult to control, it was 
shown most strongly in their increasingly scrupulous 
care to insist upon the letter of the law. Even in the 
first open conflict the colonists were careful to base 
their case on their legal right to use ‘‘the king’s 
highway’’ ; and Congress carefully collected and pub- 
lished depositions going to show that the troops had 
violated this right and had fired first. There was 
everything in the affairs of Lexington and Concord to 
arouse an intense popular excitement : the mustering 
of undisciplined farmers against regular troops, the 
stern sense of duty which moved it, the presence and 
encouragement of the ministers, the sudden desolation 
of homes which had never known war before, were 
things which stirred every pulse in the colonies when 
they were told. But there was no need of waiting for 
such stories. When the dam burst, the foree which 
had been stored up for nine years took everything 
away before it. The news was hurried - express 
along the roads to the southward; men left the plough 
in ee furrow when they heard it, and rode off to 
Boston ; town committees of safety collected money 
and provisions and sent them to the same point ; and 
before the end of the month the mainland around 
Boston harbor was occupied by a shifting mass of un- 
disciplined half-armed soldiers, sufficient to keep the 
British troops cooped up within the peninsula on 
which the town was built. L 

63. The overturning of the royal governments in 
North America followed rapidly, as the 


news of the fights at Lexington and Con- pinot 
cord spread abroad. In one colony after ments. 


another the lower houses of the colonial leg- zi 
islatures, taking the name of “ provincial congresses. 
met and assumed the reins of government; the offi- 
cers of militia and subordinate magistrates ac 
commissions from them ; and the colonial officia 
whose advice so much of the course of events had 
been due, fled to England or to the nearest depét of 
royal troops. On the day (May 10, 1775) when the 
stronghold of Ticonderoga, the key of the eos Ad 
Canada, was taken by surprise by an ican fore 
under Ethan Allen (p. 836), giving the besiegers of 
Boston a welcome supply of weapons and ammunition, 
the Second Continental Congress met at gong 
Philadelphia. It came, under new cireum- 
stances, to redeem the pledge which its 
predecessor had given that all the colonies ™ 
would support chusetts in resistin, 


to 
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force. It was thus the representative of a united peo- 
ple, or of nothing. The struggle for union had been 
so far successful. 

64. This fact of union has colored the whole subse- 
quent history of thecountry. The Articlés of Asso- 
ciation had really preceded it by a substitution of 
general popular government, however clumsy in form, 
for the previously recognized governments; in so far 
the authority of the various colonies was also sus- 
pended, and a general national organization took their 


place. It was soon found that the colonial organiza- | 


tions had too much innate strength to be got rid of in 
this summary fashion; they held their own, and, as 
soon as imminent danger had disappeared, they suc- 
ceeded in tearing so much power from the Continen- 
tal Congress as to endanger the national existence it- 
self. But, when the Second Continental Congress 
met, it met (as Von Holst maintains) as a purely revo- 
lutionary body, limited by no law, and by nothing else 
but by its success in war and the support which it was 
to receive from the people, without regard to colony 

overnments. With the energy and recklessness of a 

rench revolutionary body it might have blotted out 
the distinctions between colonies, and established a 
centralized government, to be modified in time by cir- 
cumstances. In fact, it took no such direction. It 
began its course by recommendations to the new col- 
onial governments; it relied on them for executive 
acts; and, as soon as the new colonies were fairly 
under way, they seized on the power of naming and 
recalling the delegates to the Congress. From that 
time the decadence of the Congress was 


peere rapid; the national idea became dimmer; 
first and the assertions of complete sovereignty 
pow by the political units became more pro- 

nounced. This failure of the Second Con- 


gress to appropriate the universal national powers | 


which were within its grasp is responsible for two op- 
posite effects. On the one hand, it built up a basis 
tor the future assertion of the notion of State sover- 
eignty, necessarily including the right of secession. On 
the other, it maintained the siprelist feature of the 
American Union, its large State liberty, its dislike of 
centralization, and its feeling that the national power 
is a valuable but dangerous instrument of develop- 
ment. ‘The effort to find a compromise between the 
two forces makes up the record of subsequent national 
politics, ending in the present assertion of the largest 
possible measure of State rights, but under the guar- 
antee of the national power, not of the State’s own 
sovereignty. 


65. The conversion of the former colonies into “States” 
followed hard upon the outbreak of war (7 72). 

The State Since that time the States have really been the 
system. 
circumstances just mentioned put them into a 

position in which they held all real powers of government; 

' and they are still the residuary legatees of all such powers 
as have not been taken from them by the national power or 
by their State constitutions. In 1775 they differed very 
materially in their organization, but there has been a con- 


stant tendency to approach a general type, as States have | 


adopted innovations which have proved successful in other 
States. All have now governors, legislatures of two 
houses, and State judiciaries. The governor, except in a 
few States, has a limited veto on legislation, and has a par- 
doning power. The State legislature is supreme in all sub- 
jects Rletine to the jurisdiction of the State, with two ex- 
ceptions: the constitution of the United States imposes 
certain limitations on them (7 116), and there is an evident 
tendency in the later State constitutions to prohibit the 
tures from “ special legislation,” and to provide that, 

in ed subjects, they shall pass only “ general laws ” 
le to the whole State and all citizens alike. With 
5 exceptions it is difficult to imagine a more complete 
autonomy than is by the States of the American 
Union. The main restriction upon their action is in its re- 
sults upon their welfare. They may even repudiate their 
and there is no power which can make them pay; 
even in respect to this, the results upon the credit of a 
iz State have been enough to check others in any 


peculiar feature of the American system. The | 
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| action of the kind. They control the organization of the 
State into counties, towns, and cities; they touch the life 
| and interests of the citizen in a far larger degree than does 
| the Federal Government; and, in many points, such as 
| that of taxation, their powers are co-ordinate with those 
of the Federal Government, so that the two departments 
of the American Governmental system operate on the 
same subjects. The admission of new States (7 97) has 
, raised the original number of thirteen States to thirty- 
| eight (in 1887), and the powers of the new States are exactly 
| those of the old ones. 


_ 66. The “ force resolution”’ of the First Congress 
| (2 59) shows that the national existence of the United 
States, in a purely political sense, dates from the ful- 
‘filment of the conditions of the force resolution—that 
is, from the first shot fired at Lexington. ‘From that 
instant the fact of union was consummated in the sup- 

port given to Massachusetts by the other common- 
_wealths ; and George III, was king no longer of thirteen 
‘separate kingdoms, but of one. The fact that he 
did not recognize the union did not alter the fact of 
/union; that was to be decided by events. This suc- 
_cess of the struggle for union gave the United States 
/a date for the political, as distinguished from the 
legal, existence of the nation (April 19, 1775). 


IV. THE STRUGGLE FOR INDEPENDENCE: 1775-83. 


67. The Second Congress adopted the ‘‘army’’ 
around Boston as ‘‘ the American continental army ’’; 
rules and articles of war were formulated for it; and 
Ward, Charles Lee (a British soldier of fortune), 
Schuyler (p. 839), and Putnam were named as major- 
generals, with eight brigadiers, and Gates as adjutant- 

eneral. Union, though accomplished, was still weak. 

ectional interests, feelings, and prejudices were 
strong; and the efforts of the delegates to accommo- 
date them had, as one result, the appear- 
ance of Washington on the historical stage 
which he was to fill so completely. e 
had been of special service on the military committee 
of Congress; and the Massachusetts members—the 
Adamses and others—saw in him the man whose ap- 
pointment as commander-in-chief would be most ac- 
ceptable to all the sections, and would ‘‘ cement and 
secure the union of these colonies,’’ as John Adams 
wrote in a private letter. He was chosen unanimously 
and commissioned, and set out for Boston. But an- 
other collision, the battle of Bunker Hill, had taken 
place on the date of his commission (June 17). 

68. In one of the irregular surgings of the colonial 
force around Boston, it took possession of 
Breed’s (now known as Bunker) Hill, some ea | 
75 feet high, commanding Boston, and sep- . 
arated from it by a sheet of water. The British offi- 
cers might have landed men so as to take the line of 
entrenchments in the rear, or might have raked it 
from end to end from the water. They chose to send 
2500 men over in boats, and charge straight up the 
“hill. The all-important question was whether the 
‘‘embattled farmers’’ within the works would stand 
fire. Not a shot from the line of entrenchments re- 
turned the scattering fire of the advancing column un- 
til the latter was within a hundred feet; then a sheet 
of flame ran along the line, and, when the smoke 
cleared away, the charging troops were retreating down 
the hill. The officers moved the men again to the as- 
sault, with exactly the same result. At the third as- 
sault the ammunition of the farmers was exhausted ; 
but they retreated fighting stubbornly with gun- 
stocks, and even with stones. ‘‘ The success,’’ wrote 
Gage to the ministry, ‘‘ has cost us dear; the trials 
we have had show the rebels are not the despicable 
rabble too many have supposed them to be.’’ He had 
lost 1100 out of 2500 men. A serious American loss 
was that of Dr. Joseph Warren, a Boston leader of 
high promise. , : 

69. While Washington was endeavoring to form an 
army out of the heterogeneous material around Boston, 


Wasbing- 
ton. 


790 UNITED 
another American force was attempting to drive the! 
British out of Canada. On the last day of the year | 
1775, in an assault on Quebec, one of the 
leaders, Montgomery (p. 839), was killed, 
and another, Benedict Arnold, was wounded. Shortly 
afterwards the American force was driven back into the 
northern part of New York, near the Canada line, 
where it held its ground. Congress began in June the 
issue of bills of credit, or ‘‘ continental currency,” 
as ‘a substitute for taxation—a most un- 
happy step. The bills soon began to de- 
yreciate. Congress insisted on holding 
them to be baal tender; but it had not seized, as it 
might have done, the power of taxation, in order to 
provide for the redemption of the bills; and its recom- 
mendation to committees of safety to treat as enemies 
of their country those who should refuse to receive 
the bills at their face value never accomplished its 
object. Successive emissions of paper enabled Con- 
ress to support the army for a few years, and even to 
egin the organization of a navy. Privateers and 
public armed vessels had been sent out by the several 
colonies; the first American fleet, of eight vessels, 
sailed in February, 1776, but its cruise accomplished | 
little. 
70. All this time Congress had been protesting its 
horror of the idea of independence ; and 


Canada. 


Paper 
currency. 


Drift |, __ the colonial congresses had instructed their 
indepen. delegates not to countenance any such pro- 
dence. ject. The last petition to the king was 


adopted by Congress in July, 1775, and sent 
to London by the hands of Richard Penn. It besought | 
the king to consider the complaints of the colonists 
and to obtain the repeal of the Acts which they had 
found intolerable. he news of the battle of Bunker 
Hill had preceded Penn ; the king refused to answer 
the petition ; but by a proclamation (August 23, 1775) 
he announced the existence of open rebellion in the 
colonies, and called on all good subjects to give any in- 
formation of those persons in Great Britain who were 
aiding and abetting the rebellion. This was but the 
first of a series of attacks on that strong sentiment in 
Great Britain which felt the cause of the colonies to 
be the old cause of English liberty. At the opening 
of the struggle this sentiment was intense: officers 
resigned their commissions rather than serve in Amer- 
ica; the great cities took open ground in favor of the 
colonies ; and some of the Englah middle classes wore 
mourning for the dead at Lexington. As the war in- 
creased in its intensity this sentiment necessarily de- 
creased; but even while parliament was supporting 
the war by votes of more than two to one, the minis- 
try was constantly hampered by the notorious con- 
sciousness that the real heart of England was not in 
it. Even when 25,000 men were voted at the king’s 
wish, provision had to be made to obtain them from 
Germany. Privilege and officialism were against the 
colonies; the popular heart and conscience were either 
ignorant or in favor of them. 

71. But in America everything spoke of war. 
Howe, who had succeeded Gage, passed a very bad 
winter. His men were often short of supplies ; their 
quarters were uncomfortable; and their efforts to bet- 
ter their position were a severe infliction upon the in- 
habitants. Along the coast the commanders of Brit- 
ish ships acted everywhere as if on the borders of an 
enemy's country ; Gloucester, Bristol, Falmouth, and 
other defenceless towns were cannonaded ; and the 
flag of the king tended more and more to appear that 
of anenemy. On the first day of the new year the 
distinctive standard of the thirteen united colonies was 
raised at Washington’s headquarters. It introduced 
the stripes of the present flag, but retained the crosses 
of St. George and St. Andrew on a blue ground in the 
corner, the whole implying the surviving acknowledg- 
ment of the royal power, with the appara of a new 
nation. When independence had eliminated the royal 
element, the crosses were replaced (1777) by stars, as 
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at present. Congress had been compelled to go so far 
In national action as to threaten reprisals for the threats 
of special punishment by the ministry. The first step 


| towards the ultimate application for admission to the 


family of nations was really taken in Noyember, 1775, 


/when Franklin, Jay, and three other delegates were 
/appointed a committee to maintain intercourse with 


friends of the colonies ‘‘in Great Britain, Ireland, and 


elsewhere ; ’’ the majn importance of the appointment 


was in the last two words. The end of the year left 
independence in the air, though hardly spoken of. 

72. Thomas Paine turned the scale (January 9, 
1776), by the publication of his pamphlet 
Common Sense. His argument was that 
independence was the only consistent line to pursue; 
that ‘‘it must come to that some time or other;”’ 
that it would only be more difficult the more it was 
delayed ; and that independence was the surest road to 
union. Written in simple language, it was read every- 
where; and the open movement to independence dates 
from its publication. In the meantime events were 
urging Congress on. Washington in March seized 
and fortified Dorchester Heights, to the south of Bos- 
ton and commanding it. efore the British could 
move upon the works, they had been made so strong 
that the garrison evacuated the place 
(March 17, 1776), sailing away to Halifax 
on the fleet. For the moment the British 
had hardly an organized force within the thirteen 
colonies; Charles Lee had just seized New York City 
and harbor ; and the ministry seemed not only hostile, 
but impotent. The spirit of Congress rose with suc- 
cess. It had already ordered (November 25, 1775), on 
receipt of news of instructions to British war-vessels 
to attack American seaport towns ‘‘ as in the case of 
actual rebellion,’”’ that British war-vessels or trans- 
ports should be open to capture ; now (March 23, 
1776), it declared all British vessels lawful prize. It 
then went on (April 6) to open all American ports to 
the vessels of all other nations than Great Britain 
still forbidding the slave trade. It had even opened 
communication with the French court, which, using 
the name of a fictitious firm in Paris, was shipping 
money, arms, and supplies to the colonies. All these 
were acts of an independent power; and colony after 
colony, changing the colonial into State forms of gov- 
ernment, was instructing its delegates to vote for in- 
dependence. In May some of the colonies had be- 
come too impatient to wait longer, for it was evident 
that the king had finally ranged himself against the 
new American nation. Virginia spoke in most em- 

hatie tones ; and one of her delegates, Richard Henry 

ee, moved a resolution in Congress for independence, 
seconded by John Adams (June 7, 1776). commit- 
tee to draw up a declaration in conformity with the 
resolution was chosen, consisting of Thomas Jefferson 
of Virginia, John Adams, Franklin, Roger Sherman 
of Connecticut, and Robert R. Livingston of New 
York; but the resolution was not adopted until July 
2, as follows: ‘‘ Resolved that these united colonies 
are and of right ought to be free and independent 
States ; that they are absolved from all allegiance to 
the British crown; and that all political connection 
between them and the State of Great Britain is and 
ought to be totally dissolved.” J 

73. Jefferson had come from Virginia with the 
reputation of a very ready and able writer; 
and the committee, by common consent, Declaration 
left the preparation of the first draft of the ep 
Declaration of Independence to him. He 
wrote it almost at one heat; and, t h parts 
were rejected or modified by Congress, the le in 
strument, as it was adopted by that body (July 
1776), must stand as Jefferson’s own work. 


of 


Paine. 
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of Boston. 


Adams was its champion on the floor 
Jefferson was not a public speaker,- 
dence of the deaths of these two men 
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The language of the Declaration, like that of all the 


American state-papers of the time, was strong and | 


direct. Ignoring parliament, it took every act of 
oppression which had been aimed at the colonies as 
the act and deed of the king; it concluded that ‘‘a 
prince whose character is thus marked by every act 
which may define a tyrant is unfit to be the ruler of a 
free people ;’’ and it announced the independence of 
the United States in the terms of the resolution 
already stated. The date of its adoption is, by the 
decision of the Supreme Court, the date of the legal 
eaatice of the United States in matters of municipal 
aw. 

74. Meanwhile clouds were gathering about the 
young republic. A British expedition was beaten off 
from Charleston (June 28); but two days afterwards 
a stronger force,under Howe, landed on Staten Island, 
just below New York city. The ministry, abandoning 

ew England, had decided to transfer the war to the 
middle colonies. Here was the origi- 
nally alien element among the colonies 
(27), though the ministry was disap- 
pointed in it; here was the commercial 
element, which had sometimes been willing to prefer 
profit to patriotism; above all, the Hudson gave a 
safe path for British frigates, so that the British 
forces might control at the same time the road into 
Canada and the moat which should cut off New Eng- 
land from the other colonies. Most of the reasons 
which made the opening of the Mississippi a severe 
blow to the Confederacy in 1863 applied to the cap- 
ture of New York city and the operations in the Hud- 
son river in 1776. 

75. Washington had hurried to New York city as 
soon as Boston had surrendered, but his preparations 
were not far advanced when Howe appeared (June 
30). He and his brother, Admiral Lord Howe, the 
commander of the fleet, had high hopes of receiving 
the confidence of both parties to the struggle, by reason 
of their hereditary connection with the crown and the 
liking of the colonies for their elder brother killed at 
Ticonderoga ; and they brought conciliatory proposals 
and the consent of the ministry to an unofficial ex- 
change of prisoners. The country was now committed 
to Sialopesidencs, and in August Howe began offensive 
operations. Aer mn Reade force numbered 27,000, 
abont four-fifths of them having never seen action; 
and about one-third of his army had been placed on 
Long Island. Howe had 31,000 trained soldiers, 
largely Hessians; and he debarked 20,000 of them on 
Long Island, beating Putnam (p. 839), the American 
commander there, and driving him into Brooklyn 

(August 27). The British hesitated to at- 


Attack on the 
middle colo- 
nies. 


aod of tack the American works there, so that 
ists. Washington was able to draw off the de- 


feated force, and the British followed slowly 

tothe New York side of the river. Through September 

and October Washington retreated northwards, fight- 

ing stubbornly, until he reached the strong defensive 

itions where the mountains sim to make a figure 

in the landscape north of New York city. Here he 

faced about, and in to give battle from behind 

fortifications. Again Howe hesitated, and then turned 
back to occupy New York. 

76. Howe was cut off from the water-way to Canada 
by Washington's fortification of the highlands, but 
his lieutenant, Cornwallis, secured_a lodgment by 
surprise on the other side of the Hudson, and thus 
drew Washington across the river to oppose -him. 

Forced to retreat through New Jersey, pur- 


treat. 
s army had been driven across the Delaware; the 
isl held all New Jersey, and were only omer 
for the river to freeze over to ‘‘ catch Washington an 
end the war;"’ Philadelphia was in a panic, and 


_ Washing- sued by the British, Washington at least 
¢ be used up the month of December in the re- 


ut affairs were in a desperate plight. 


Con- 


* 


refuge in Baltimore, leaving Wash-| ginning, 
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‘‘tried men’s souls.’’ Washington’s soul was 
proof against all tests; and in the midst of his dis- 
couragements he had already planned that which was 
to be the turning-point of the war. The advanced 
post of the British was one of Hessians, under Rahl, 
at Trenton, on the Delaware. Seizing all the boats on 
the river, and choosing the night of Christ- 
mas, on the probability that the Hessians 
would be drunk, he crossed the river, as- 
saulted the town with the bayonet, and captured the 
garrison. Taking his prisoners to Philadelphia. he 
recrossed the river on the last day of the year, and re- 
occupied Trenton. Cornwallis brought almost all his 
available forces towards that place; and Washington's 
diminishing army was in greater danger than before. 
Leaving his camp-fires burning, he abandoned his 
position by night, swept around the sleeping British 
forces, met, fought, and captured at 
Princeton (January 3, 1777) a detachment 
on its march to Trenton, and threatenec 
the British base of supplies at New Brunswick. It 
was only a threat; but it served its purpose of draw- 
ing Cornwallis off from Philadelphia. 

77. New Jersey is crossed from southwest to 
northeast by a spur of the Alleghanies. Thus far 
operations had been confined to the flat country to 
the south ; Washington now swept on to the northern 
or mountainous part, and the day after Princeton 
fixed his headquarters at Morristown, where they 
really remained almost all through the rest of 
the war. He was aided by the unwillingness of the 
British to attack intrenchments. His long line across 
New Jersey was everywhere strong; the British could 
now reach Philadelphia only by passing in front of his 
line and risking a flank atthaket and they at once 
drew in their outposts to New Brunswick. With 
the exception of the occupation of Newport by the 
British, and attacks on minor outlying places, as Dan- 
bury, there was a short breathing space. 

78. Kalb, Kosciusko, Conway, and other foreign 
officers were already serving in the American army; 
Pulaski (p. 839), Steuben (p. 839), and others were 
soon to come. Some of the minor foreign acquisi- 
tions of this sort were selfish, conceited and trouble- 
some; the most unselfish and devoted was the young 
Marquis de la Fayette, who came this year with a 
shipload of supplies as his gift to the republic. Frank- 
lin made his appearance at the French 
court (December 7, 1776) as one of the 
American envoys, and soon took the lead 
in negotiations. Shrewd, sensible, far-sighted, and 
prompt, never missing or misusing an opportunity, he 
soon succeeded in committing the French Government, 
in all but the name, as an ally of the United States; 
and, though his success with other European courts 
was small, he opened the way for the general commer- 
cial treaties which followed the war. His unofficial 
influence was a more important factor in his work. 
Carefully maintaining the character of a plain Amer- 
ican burgher, he seemed to the French the veritable 
man of nature for whom they had been longing. The 

ithy sense and homely wit which had given force to 
bis Poor Richard's Almanac had impressed even his 
unemotional countrymen strongly; his new audience 
took them as almost inspired. He, and his country 
with him, became the fashion; and it became easier 


Battles of 
Trenton 


_ and 
Princeton. 


Franklin. 


for the Government to cover its own supplies to the 


insurgents by an appearance of embarrassment in 
dealing with the enthusiasm of its subjects. The for- 
eign aid, however, did the Americans a real harm. Con- 
gress, relying upon it, grew more and more into the 
character of a mere agent of the States for, issuing 
paper and borrowing money; and the taxing function, 
which should have been forced upon it from the be- 
fell more positively into the hands of the 


* 
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States. As the national character of Congress dwin- 
dled, the State jealousies and ambitions of its dele- 
gates increased; little cliques had their favorite officers, 
—Gates, Charles Lee, Conway, or some other soldier 
of fortune; and Washington, neglected and harrassed 
by turns, must have found it difficult to face Howe 
with half his number of men, foil the various competi- 
tors for his own position, and maintain his invariably 
respectful tone towards Congress. 
79. In July, 1777, Burgoyne, with an army of Brit- 
ish, Germans, and Indians, attempted the 
Hudson river route from the north, and 
forced his way nearly to Albany. The 
utter defeat of a detachment at Bennington (August 
16) by the farmers of Vermont and New Hampshire 
under Stark, the atrocities of the Indians before they 
deserted Burgoyne’s standard, and the end of the 
harvest brought abundant reinforcements to Gates, 
whom Congress had put in command. He gained the 
battle of Bemis Heights (Oct. 7), and ten days after- 
wards forced Burgoyne to surrender near 
Saratoga. Thenews of this success brought 
to Franklin (Feb. 6, 1778) the desire of his heart in a 
treaty of alliance, offensive and defensive, between the 
United States and France, and this was 
followed in the next month by war between 
Great Britain and France and an ineffectual 
-alsee: for reconciliation from Great Britain to the 
Jnited States, covering colonial representation in par- 
liament and everything short of independence. 
80. Meantime Howe had taken the water-route to 
Philadelphia, by way of the ocean and 
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prpmrecf «Chesapeake Bay, and had captured the 
phia, city (September 25, 1777); but Washington 


had at least made his army capable of fight- | 


ing two battles, those of Chadd’s Ford on the Brandy- 
wine (September 11) and Germantown in the outskirts 
of Philadelphia (October 4), both stubbornly con- 
tested. Taking up winter-quarters at Val- 
ley Forge, about 20 miles from Philadel- 
phia, he watched Howe vigilantly, and 
struggled manfully with the responsibilities of supreme 
command, which the fugitive Cldsrsniaia had again left 
to him, with the misery and almost despair of his own 
men, and with the final intrigues of those who now 
wished to supersede him by the appointment of Gates. 
In June, 1778, the news of the treaty with France, and 
of the departure of a French fleet and army for 
America, compelled Clinton, who had_ sueceeded 
Howe, to set out for New York, in order to reunite 
his two main armies. Washington broke camp at 
once, followed him across New Jersey, and overtook 
ie the rear at Monmouth, or Freehold (June 
Monmouth, 29). An indecisive battle enabled the Brit- 

ish to gain New York city; Washington 
formed his line from Morristown around the north of 
_ the city, so as to be able to interpose between Clinton 
and Philadelphia or New England; and these posi- 
tions were maintained until the Yorktown campaign 
began in 1781. Beyond skirmishes, there were no 
more important events in the North, except some 
unsuccessful attempts to recover Newport with French 
assistance, the capture of Stony Point by Wayne 
(July 15, 1779), and the treason of the American 
commander of West Point, Benedict Arnold (p. 835), 
with the execution of the British adjutant-general, 
Major John André, whom the Americans had captured 
within their lines while he was carrying on the nego- 
tiations (September, 1780). 

81. Midsummer, 1778, marks the beginning of the 
end. 33,000 men, the high-water mark of the British 
army in the United States, had maintained a footing 
at but two places, New York city and Newport; the 
ministry, in a war which had no real popular momen- 
tum, found German mercenaries an expensive re- 
source ; and the Germans were very apt to desert in 
America. An age enpe number of leading men 
in England, while they would not hamper the nation 
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in its struggle, made no scruple of expressing their 
practical neutrality or their high regard for various 
American leaders. France was now in the war, and 
Spain and Holland were soon to be the allies of France. 
The difficulties of supplying the British army were 
now aggravated by the presence of French fleets in 
American waters. English commerce had been deci- 
mated by American privateers; and Franklin was 
gathering vessels in France, in one of which (the 
‘Richard’’) Paul Jones was to fight with the 
‘*Serapis’’ one of the most desperate naval 
battles on record (September 23, 1779). 
Perhaps hopeless of success in the northern 
and middle States, the ministry decided to 
begin operations in the south, where it was believed 
that the slave population would be a fatal source of 
weakness to the Americans. 

82. Late in 1778 a British expedition from New 
York captured Savannah, and rapidly took possession 
of the thinly populated State of Georgia. An at- 
tempt to retake Savannah in the following year cost 
the Americans the life of Pulaski. Hvacuating New- 

ort, and leaving only troops enough to hold New 

ork sha perp MTT southward iy fale ce 
capture narleston (May 12, 1780). 
Teens his forces swept over South Caro- peo pa 
lina until they had reduced it to a submission broken 
by continual outbursts of partisan warfare under 
Sumter (p. 839), Marion, and other leaders. This 
work finished, Clinton returned to New York, leaving 
Cornwallis in command in the south. As soon as the 
summer heats had passed away Gates entered the 
State from the nort with a militia army, and was 
badly beaten at Camden (August 16) b Genin, 
an inferior British force. Even Nort 
Carolina now needed defence, and the work was as- 
signed to Greene, one of the best of the American 
officers developed by the war. The commander of 
his light troops, Morgan, met his British rival, 
Tarleton, at the Cowpens (17th January, 
1781), and inflicted upon the latter the first 
defeat he had met in the south. This event brought 
Cornwallis up to the pursuit of the victor. Morgan 
and Greene retreated all the way across North Caro- 
lina, followed by Cornwallis, and then, having raised 
fresh troops in Virginia, they turned and 


Attack on 
e southern 
colonies. 


Cowpens. 


gave battle at Guilford Court House(Marech — Gullfond 
15, 1781). Greene was beaten, as was House. 


usually the case with him, but he inflicted 

so heavy a loss in return that Cornwallis retired to 
the coast at Wilmington to repair damages. Greene, 
energetic as well as cautious, passed on to the south, 
and gave battle to Rawdon, whom Cornwallis had left 
in command in South Carolina, at Hob- . 
kirk’s Hill (April 25). and was beaten og Sy 
But Rawdon’s loss was so severe . 


again. 

that he drew in his lines toward Charleston. Greene 
followed, and at Kutaw apne (September 

8) fought the last pitched battle in the Bol 


South. He was beaten again, but Rawdon ‘ 
again fell back, and thereafter did all that man could 
do in holding the two cities of Charleston and Savannah. 
Greene had won no battle, but he had saved the South. 
83. Arnold, now a general in the British service 
(2 80), had been sent, early in the year, to make a lodg- 
ment in Virginia. It seems to have been believed by 
the British authorities that the three southernmost 
States were then secure, and that Virginia could be 
carved out next. La Fayette was sent to oppose 
Arnold, but the latter was soon relieved, 
and in June Cornwallis himself entered the ear. 
State. He had not been willing to serve with Virginia 
Arnold. Directed to select a suitable posi- 
tion for a permanent post on the Chesapeake, he h 
chosen Yorktown, where with the troops alres 
Virginia, he fortified his army. The g 
was that of McClellan’s campaign of 18 
Grant’s of 1864-65 (2 296). ‘ 
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84. Washington, reinforced by a lately arrived force 
of 6000 excellent French troops (July, 1780) under 
Rochambeau, was still watching Clinton at New York. 
The news that De Grasse’s French fleet, on its way 
to the American coast, would enter the Chesapeake, 
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of the United States. But, so far as internal 
arrangements were concerned, a great question re- 
: : : : 
mained to be settled. There were thirteen organized 
States, covering but a part of this territory ; a part 


‘of them claimed to be sole proprietors of the western 


where Cornwallis had left himself open to the chances | 


of such an event, led Washington to conceive the 
campaign which captured Cornwallis and ended the 
war. He began elaborate preparations for an attack 


on New York, so that Clinton actually called upon | 


Cornwallis for aid. Moving down the Hudson, he 
kept Clinton in ignorance of any movement to the 
south as long as possible, and then changed the line 
of march to one through New Jersey. The allied 
armies passed through Philadelphia, were hurried 
down the Chesapeake, and drove Cornwallis 
within his entrenchments at Yorktown. 
De Grasse had arrived August 30, had defeated the 
British fleet, and was master of the Chesapeake 
waters. After three weeks’ siege Cornwallis, having 
exhausted a soldier’s resources, surrendered his army 
of 8000 men (October 19, 1781). 

85. The country at large had really been at peace 
for along time. Everywhere, except in the immediate 
neighborhood of the British forces, the people were 
working almost with forgetfulness that they had ever 
been English ¢olonists ; and, where the enemy had to 
be reckoned with, they were looked upon much as the 
early settlers looked on bears or Indians, as an unpleas- 
ant but inevitable item in the debit side of their 
accounts. Their legislatures were making their laws; 
their governors, or ‘ 
tives whom their States acknowledged; nothing but 
an American court had the power to touch a particle 
of the judicial interests of the American people ; the 
American flag was recognized on the ocean ; indepen- 
dence was a fact, and the ministry received from the 
English people so emphatic a call to acknowledge it 
that it yielded so far as to propose a defensive war. The 
House of Commons (March 4, 1782) voted to regard 
as enemies to the king and country all who should 
advise the further prosecution of the war; the Rock- 
ingham ministry succeeded to power, to be followed 
shortly by the Shelburne ministry; and Rodney’s 
victory over De Grasse gave the new ministries very 
much the same cover for an unsuccessful peace as 
Jackson’s victory at New Orleans afforded the United 
States in 1815 (2181). Franklin, John Adams, and 
Jay, the American negotiators, concluded the prelimi- 
nary treaty of peace, by which Great Britain acknowl- 
edged the independence of the United States (Nov. 30, 
1782); hostilities ceased; and the defini- 
tive treaty of peace was concluded (Sept. 3, 
1783). A number of American loyalists 
(usually called Tories) accompanied the departing 
armies. 

86. In the winter of 1778-79 George Rogers Clark, 
She jos Kentucky leader, acting under the 
normiwest. authority of the State of Virginia, had led 
a force of backwoodsmen into the country north of 
the Ohio river, captured the British posts in it, and 
made the soil American up to the latitude of Detroit. 
The treaty of peace acknowledged the conquest, and 
even more than this. It settled the northern boundary 
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of the United States, so far as the longitude of the 


i the Mississippi 


Mississippi river, nearly as it now runs 
N. lat., thence 


as the western boundary down to 31 


wet on that line to the present northern boundary of 
ori 


and east on that to the Atlantic. Great Britain 
restored the Floridas to Spain, so that the new nation 
had Great Britain as a neighbor on the north, and 
Spain on the south and west. Some disposition had 

shown to exclude the Americans from the 
fishing ground off Newfoundland, but it was aban- 
4 The United States by the treaty entered 


: 
rn 
| 
4 


ve family of nations with recognized boundaries 
nd all the i within these boundaries could 
recognized by other nations only as the property 


presidents,’ were the representa-. 


territory outside of the present State limits; and it 
remained to be seen whether they would make good 
their claim, or the other States would: compel them to 
divide, or the new national power would compel as 
clear an internal as an international recognition of its 
claim (% 89). 

87. The American army was now disbanded, its 
officers receiving a grudging recognition of their 
claims and the privates ee anything. Poverty 
was to blame for much of this, and the popular 
suspicion of military power for the rest. Wash- 
ington’s influence was strong enough to keep the 
dissatisfied army from any open revolt, though 
that step was seriously proposed. The organi- 
zation of the hereditary order of the 
Cincinnati by the officers brought about 
amore emphatic expression of public dis- 
like, and the hereditary feature was abandoned. But, 
wherever the officers and men went, they carried a 
personal disgust with the existing frame of govern- 
ment which could not but produce its effect in time. 
Their miseries had been largely due to it. The poli- 
ticians who controlled the State legislatures had 
managed to seize the reigns of government and reduce 
Congress, the only body with pretensions to a national 
character, to the position of a purely advisory body. 
The soldiery knew instinctively that the lack of power 
to feed them and clothe them, the payment of their 
scanty wages in paper worth two per cent. of its face 
value, were due to the impotence of Congress and the 
too great power of the Btates, that the nation pre- 
sented the ‘‘awful spectacle,’’ as Hamilton called it, 
of ‘‘a nation without a national government’’; and 
the commonest toast in the army was ‘‘ Here’s a hoop 
to the barrel,’’—a stronger national government to 
bind the States together. 

The struggle for the establishment of this national 

overnment is the next step in the development of the 
United States, but to reach it naturally it will be 
necessary to go back into the midst of the struggle for 
independence. , 


The Cin- 
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V. THE STRUGGLE FOR NATIONAL GOVERNMENT : 
1777-89. 


88. The fact that the Continental Congress was 
really a revolutionary body, not limited in its powers 
by any fundamental law imposed by the underlying 

opular sovereignty, but answering most closely to the 

ritish parliament, has already “been noted (2 64). 
This state of affairs was repugnant to all the instincts 
and prejudices of the American people, and of the 
delegates who represented them. Just at the time of 
the Declaration of Independence Congress 
set about preparing a ‘‘ form of confedera- ae 
tion,’’ which im express exactly the federation. 
relative powers of the State and national ‘ 
Governments. Its work was finished November 15, 
1777, and recommended to the States for adoption. 
Unluckily, before the work had been finished, the State 
legislatures had succeeded in establishing their power 
to appoint and recall at pleasure the delegates to Con- 
gress, so that Congress had come to be the mere crea- 
ture of the State legislatures. The ‘‘Articles of 
Confederation,’’ adopted in 1777, were thus calculated 
for the meridian of the State legislatures which were 
to pass upon them. The new government was to be 
merely ‘‘a firm league of friendship’’ between sover- 
eign States, which were to retain every power not 
‘‘ expressly ’’ delegated to Congress ; there was to be 
but one house of Congress, in which each State was to 
have an equal vote, with no national executive or 
gucecienys and Congress, while keeping the power to 

orrow money, was to have no power to levy taxes, or 
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to provide in any way for payment of the money bor- 
rowed—only to make recommendations to the States 
or requisitions on the States, which they pledged their 
public faith to obey. The States were forbidden to 
make treaties. war, or peace, to grant titles of nobility, 
to keep vessels of war or soldiers, or to lay imposts 
which should conflict with treaties already proposed to 
France or Spain. Important measures required the 
votes of nine of the thirteen States, and amendments 
the votes of all. Congress had hardly more than an 
advisory power at the best. It had no power to pre- 
vent or punish offences against its own laws, or even 
to perform effectively the duties enjoined upon it by 
the Articles of Confederation. It alone could declare 
war, but it had no power to compel the enlistment, 
arming, or support of an army. It alone could fix the 
needed amount of revenue, but the taxes could only 
‘be collected by the States at their own pleasure. It 
alone could decide disputes between the States, but it 
had no power to compel either disputant to respect or 
obey its decisions. It alone could make treaties with 
foreign nations, but it had no power to prevent in- 
dividual States from violating them. Even commerce, 
foreign and domestic, was to be regulated entirely by 
the States, and it was not long before State selfishness 
began to show itself in the regulation of duties on im- 
ports. In everything the States were to be sovereign, 
and their creature, the Hederal Government, was to 
have only strength enough to bind the States into 
nominal unity, and only life enough to assure it of its 

own practical impotence. 
89. Most of the States signed the Articles at once ; 
New Jersey, Delaware, and Maryland held 


i out against ratifying them for from two to 
territory, four years. The secret of their resistance 


was in the claims to the western territory 
already mentioned (22 34, 86). The three recalcitrant 
States had always had fixed western boundaries, and 
had no legal claim to a share in the western territory ; 
the Articles, while providing for the decision of dis- 
putes between individual States, were careful to pro- 
vide also that ‘‘ no State shall be deprived of territory 
for the benefit of the United States’’; and this meant 
that those States whose charters carried them to the 
Pacific Ocean, while admitting the national authority 
to limit their claims by the Mississippi river, were to 
divide up the western territory among them. New 
Jersey and Delaware gave up the struggle in 1778 and 
1779; but Maryland would not and did not yield until 
her claims were satisfied. 

90. Dr. H. B. Adams has shown that the whole 
uestion of real nationality for the United 


——— tates was bound up in this western terri- 
the Union, tory; that even a ‘‘league government”’ 


could not continue long to govern a great 
and growing territory like this without developing into 
a teal national government, even without a change of 
strict law ; and that the Maryland leaders were work- 
ing under a complete consciousness of these facts. It 
is creditable, however, to the change which the strug- 
‘gle for union had wrought in the people that it was 
not until very late in this struggle that Virginia, the 
most omnivorous western claimant, proposed to have 
the Articles go into effect without Mavsladd and still 
more creditable that her proposal hardly received 
‘notice from the other States. ‘They were already con- 
scious that the thirteen were really one. 
91. The solution of the difficulty was found in 1780. 
The western boundary of the State of New 


ee York had always been very much in the 
éain. air. Her main claim to her present ex- 


tensive territory lay in the assertions that 
the western part had once belonged to the Six Nations 
of Indians, and that the Dutch, conquering the Six 
Nations, the English, conquering the Dutch, and New 
York, conquering the English, had succeeded to these 
rights. But the Six Nations had exercised an unde- 
fined suzerainty over all the Indian tribes from Ten- 
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nessee to Michilimackinac, covering all the territory in 
dispute. New York proposed, if Congress would eon- 
firm her present western boundary, to transfer to Con- 
gress her western claims by conquest, superior to any 
mere charter claims ; and Congress approved the offer 
as ‘‘expressly calculated to accelerate the federal alli- 
ance.’ On March 1, 1781, the New York delegates 
formally completed the deed of transfer to the United 
States; on the same day the Maryland delegates 
signed the Articles; and by this action of the last 
State the Articles of Confederation came into force as 
the first attempt to frame a national government. 

92. The long struggle had given time for careful 
consideration of the Articles. Maryland’s persistent 
criticism had prepared men to find defects in them. 
Conventions of New England States, pamphlets, and 
private correspondence had found flaws in the new 
plan of government; but a public trial of it was a 
necessary preliminary to getting rid of it. The efforts 
of the individual States to maintain the war, the dis- 
position of each State to magnify its own share in the 
result, the popular jealousy of a superior power, trans- 
ferred now from parliament to the central Government, 
and inflamed by the politicians who saw their quickest 
road to dignity in the State governments, were enough 
to ensure the Articles some lease of life. A real 
national government had to be extorted through the 
‘* erinding necessities of a reluctant people.”’ 

93. Congress and its committees had already begun 
to declare that it was impossible to carry on a govern- 
ment efficiently under the Articles. Its expostulations 
were to be continued for several years before they were 
heard. In the. meantime it did not neglect the great 
subject which concerned the essence of nationality— 
the western territory. Virginia had made a first offer. 
to cede her claims, but it was not accepted. A com- 
mittee of Congress now made a report (1782) main- 
taining the validity of the rights which New York had 
transferred to Congress ; al in the next year Virginia 
made an acceptable offer. Her deed was 
accepted (March 1, 1784) ; the other claim- 
ant States followed; and Congress, which 
was not authorized by the Articles to hold 
or govern territory, became the sovereign of a tract of 
some 430,000 square miles, nearly equal to the areas 
of France, Spain, and Portugal combined, covering 
all the country between the Atlantic tier of States and 
the Mississippi river, from the British possessions 
nearly to the Gulf of Mexico. 

94. In this territory Congress had now on its hands 
the same question of colonial government in 
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which the British parliament had so sig- ss 
nally failed. The manner in which Con- on 


ress dealt with it has made the United 

tates the country that it is. The leading feature of 
its plan was the erection, as rapidly as_ possible, of 
States, similar in powers to the original States. The 
power of Congress over the territories was to be theo- 
retically absolute, but it was to be exerted in encour- 
aging the development of thorough self-government, 
and in granting it as fast as the settlers should become 
capable of exercising it. Copied in_sue- J 
ceeding Acts for the organization of Terri- The Ordi- 
tories, and still controlling the spirit of ‘1787. 
such Acts, the Ordinance of 1787 (July 13 Lia 
1787) is the foundation of almost everything which 
makes the modern American system peculiar. 


95. The preliminary plan of Congress was reported by a — 
committee (April 23, 1784) of which Jefferson was chairman. 
It provided for the erection of seventeen States, north and 
south of the Ohio, with some odd names, such as — 
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Assenisipia, Metropotamia, Polypotamia, and 
These States were forever to be a part of Unite 
and to have republican governments, and the 

creating them was to be a compact between 

Government and each State, unalterable unl 
consent. “After the year 1800 there s! 
slavery nor involuntary servitude in any o1 
other than in the punishment of crimes w) 
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shall have been duly convicted.” This provision, which 
represented Jefferson’s feeling on the subject was lost for 
want of seven States in its favor. 

96. The final plan of 1787 was reported by a committee of 
which Nathan Dane, of Massachusetts, was chairman. The 
prohibition of slavery was made perpetual, and a fugitive 
slave clause was added (7 124). The Ordinance covered | 
only the territory north of the Ohio, and provided for not 
less than three nor more than five States. Ohio, Indiana, 
Illinois, Michigan, and Wisconsin have been the resultant 
States. The inhabitants were to be secured in the equal 
division of real and personal property of intestates to the 
next of kin in equal degree. At first Congress was to 
appoint the governor, secretary, judges, and militia gen- 
erals, and the governor and judges were to make laws sub- 
ject to the veto of Congress. When the population reached 
5000 the inhabitants were to have an assembly of their 
own, to consist of the governor, a legislative council of five, | 
selected by Congress from ten nominations by the lower 
house, and a lower house of representatives of one delegate 
for every 500 inhabitants. This assembly was to choose a 
delegate to sit but not to vote in Congress, and was to make 
laws not repugnant to “the articles of fundamental com- 
pact,” which were as follows: the new States or Territories 
were to maintain freedom of worship, the benefits of the 
writ of habeas corpus, trial by jury, proportionate repre- 
sentation, bail, moderate fines and punishments, and the 
preservation of liberty, property, and private contracts ; 
they were to encourage public education and keep faith 
with the Indians; they were to remain forever a part of the 
United States ; and they were not to interfere with the dis- 
posal of the soil by the United States, or to tax the lands of 
the United States, or to tax any citizen of the United States 
for the use of the Mississippi or St. Lawrence rivers. These 
articles were to be unalterable unless by mutual consent of 
a State and the United States. The transformation of the 
Territory, with its quite limited government, into a State, 
with all the powers of an original State, was promised by 
Congress as soon as the population should reach 60,000. 

97. The constitution, which was adopted almost immedi- 
ately afterwards, provided merely that ‘‘ Congress shall have 
power to dispose of, and make all needful rules ane regula- 
tions respecting, the territory or other property belonging 
to the United States,” and that ‘‘new States may be ad- 
mitted by the Congress into the Union.” Opinions have 
varied as to the force of the Ordinance of 1787. The Southern 
school of writers have naturally been inclined to consider 
it ultra vires and void; and they adduce the fact that the | 
new Congress under the constitution thought it necessary | 
to re-enact the Ordinance. The opposite school have in- | 
clined to hold the Ordinance as still in force. Even as to 
the territorial provision of the constitution, opinions have 
varied. The Dred Scott decision held that it applied only | 
to the territory then in possession of the United States, and | 
that territory subsequently acquired, by conquest or pur- 
chase, was not to be governed by Congress with absolute 
power, but subject to constitutional limitations. 


98. In the interval of the settlement of the terri- 
torial question the affairs of the ‘‘ league of friend- 
ship’ known as the United States had been going 
from bad to worse, culminating in 1786. The public 
debt amounted in 1783 to about $42,000,000, of which 
$8,000,000 was owed abroad—in Holland, France, and 
Spain. Congress had no power to levy taxes for the 
payment of interest. or principal ; it could only make 
requisitions on the States. In the four years ending 
in 1786 requisitions had been made for $10,000,000, 
and the receipts from them had amounted to but one- 
fourth of what had been called for. Even the interest 
on the debt was falling into arrears, and the first instal- 


, ment of the principal fell due in 1787. ‘To 
ae pay this, and subsequent annual instal- 
icons ments of $1,000,000, was quite impossible. 

Robert Morris, the financier of the revolu- 
tion, resigned in 1783, ‘‘ rather than be the minister 
_ of injustice,’’ hoping thus to force upon the States 
the necessity of granting eram powers to Congress. 
Wash n, on retiring from the command-in-chief, 
te a circular letter to the governors of all the 
es, urging the necessity of granting to Congress 
e power to provide a national revenue. Congress 
ril 18, 1783) appealed to the States for power to 
duties on certain enumerated articles, and 
on others. It was believed that with these 
the requisitions, which were now to be 
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met by internal taxation, $2,500,000 per annum could 
be raised. Some of the States ratified the proposal ; 
others ratified it with modifications; others rejected 
it, or changed their votes; and it never received the 
necessary ratification of all the States. The obedi- 
ence to the requisitions grew more lax. Some of the 
States paid them; others pleaded poverty, and allowed 
more or less of them to run into arrears; others 
offered to pay in their own depreciated paper cur- 
rency; and others indignantly refused to pay in any 
currency until the delinquent States should pay all 
their obligations. In 1786 a committee of Congress re- 
ported that any further reliance on requisitions would 
fis ‘* dishonorable to the understandings of those who 
entertain such confidence. ’”’ 


99. In the States the case was even worse. Some 
‘of them had been seduced into issuing 

* l rofusi ] h of the 

paper currency in such profusion that they tare 


were almost bankrupt. Great Britain, in 
the treaty of peace, Wa recognized the independence 
of the individual States, naming them in order; and 
her Government followed the same system in all its 
intercourse with its late colonies. Its restrictive sys- 
tem was maintained, and the States vying with each 
other for commerce, could adopt no system of coun- 
teracting measures. Every possible burden was thus 
shifted to American commerce; and Congress could 
do nothing, for, though it asked for the power to 
regulate commerce for fifteen years the States refused 
it. The decisions of the various State courts began 
to conflict, and there was no power to reconcile them 
or to prevent the consequences of the divergence. 
Saver! States towards the end of this period, began 
to prepare or adopt systems of protection of domestic 
productions or manufactures, aimed at preventing 
competition by neighboring States. The Tennessee 
settlers were in insurrection against the authority of 


'North Carolina; and the Kentucky settlers were ap- 


parently disposed to cut loose from Virginia, if not 
from the United States. Poverty, with the rigid ex- 
ecution of process for debt, drove the farmers of 
western Massachusetts into an insurrection which the 
State had much difficulty in suppressing ; and Congress 
was so incompetent to aid Massachusetts that it was 
driven to the expedient of imagining an Indian war 
in that direction, in order to transfer troops thither. 
Congress itself was in danger of disappear- 
ance from the scene. The necessity for the 
votes of nine of the thirteen States for the 
passage of important measures made the absence of 
a State’s delegation quite as effective as a negative 
vote. In order to save the expense of a delegation, 
the States began to neglect the election of them, un- 
less they had some object to obtain by their attend- 
ance. It was necessary for Congress to make repeated 
and urgent appeals in order to obtain a quorum for 
the ratification of the treaty of peace with Great 
Britain. In 1784 Congress even broke up in disgust, 
and the French minister reported to his Government 
—‘' There is now in America no general government 
—neither Congress, nor president, nor head of any one 
administrative department.’’ Everywhere there were 
symptoms of a dissolution of the Union. 

100. Congress was evidently incompetent to frame 
a new plan of national government ; its members were 
too dependent on their States, and would be recalled 
if they took part in framing anything stronger than 


of Con- 
gress. 


the Articles. The idea of a convention of Proposals 
the States, independent of Congress, was ae fee 


in the minds and mouths of many ; Thomas 
Paine had suggested it as long ago as his Common 
Sense pamphlet : ‘‘ Let a continental conference be 
held, to frame a continental charter, drawing the line 
of business and jurisdiction between members of 
Congress and vciuiiibaate of assembly.’’ To a people as 
fond of law and the forms of law as the Americans 
there was adifficulty in the way. The Articles had pro- 


vided that no change should be made in them but by 
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the assent of every State legislature. If the work of | 
such a convention was to be subject to this rule, its suc- | 
cess would be no greater than that of Congress; if its 
plan was to be put into force on the ratification of less 
than the whole number of States, the step would be 
more or less revolutionary. In the end the latter 
course was taken, though not until every other expe- 
dient had failed; but the act of taking it showed the 
underlying consciousness that union, independence, 
and nationality were now inextricably complicated, and 
that the thirteen had become one in some senses. 

101. The country drifted into a convention by a 
roundabout way. ‘The navigation of Chesapeake Bay 
needed regulation ; and the States of Maryland and 
Virginia, having plenary power in the matter, ap- 
pointed delegates to arrange such rules, The delegates 
met (1785) at Washington’s house, Mount Vernon; 
and Maryland, in adopting their report, proposed a 
meeting of commissioners from all the States to frame 
commercial regulations for the whole. Virginia ac- 
ceded at once, and named Annapolis, in Maryland, as 
the place. ‘The convention met (1786), but | 
only five States were represented, and their 
delegates adjourned, after recommending 
another convention at Philadelphia in May 1787. 

102. Congress had failed in its last resort—a_ pro- 
posal that the States should grant it the 
impost power alone; New York’s veto had 
put an end to this last hope. Confessing 
its helplessness, Congress approved the call for a second 
convention; twelve of the States (all but Rhode 
Island) chose delegates; and the convention met at 
Philadelphia (May 14, 1787),' with an abler body of 
men than had been seen in Congress since the first two 
Continental Congresses. Among others, Virginia sent 
Washington, Madison, Hdmund Randolph,George Ma- 
son (p. 838), and George Wythe; Pennsylvania, Frank- 
lin, Robert and Gouverneur Morris, and James Wil- 
son; Massachusetts, Rufus King, Gerry, and Strong ; 
Connecticut, William 8. Johnson, Sherman, and 
Ellsworth ; New York, Hamilton; New Jersey, Pater- 
son ; and South Carolina the two Pinekneys (p. 839) 
and Rutledge. With hardly an exception the fifty- | 
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1 [At this date the representatives of Virginia and Pennsyl- 
vania were the only ones to meet at the appointed hour. On the 
25th of May a quorum consisting of seven State delegations was 
obtained.—Am. Ep. } } 

2 The following were some of the members. of the convention | 
not elsewhere noticed.—OLIVER ELLSWORTH was born at Wind- | 
sor, Conn., April 29, 1745, and died at his birthplace Nov. 26, 
1807. He graduated at Princeton College in 1766, became a | 
lawyer, an judge of the superior court of his State, and in 1796 
was appointed chief-justice of the United States Supreme Court. 
He was sent on a mission to France in 1799, and resigned his 
Piece as chief-justice in 1800.—ELBRIDGE GERRY was born at 
Marblehead, Mass., July 17, 1744, and died at Washington, Nov. | 
28, 1814. He graduated at Harvard Coliege in 1762, was a mem- 
ber of the Continental Congress, 1776-1780 and 1783-1785, and of 
the Congress under the constitution, 1789-1793. He was elected 
vice-president by the Democratic party in 1812, and died in | 
office.—RUFus KING was born at Scarborough, Mass.,(now Maine), | 
March 24,1755, and died at Jamaica, N. Y., April 29,1827. He 
graduated at Harvard College in 1777, and served as a Massachu- | 
setts member of the Continental Congress from 1784 to 1786. Re- | 
moving to New York, he was elected United States senator from | 
that State, serving in 1789-96, and was minister to Great Britain 
from 1796 to 1803. From 1804 to 1812 he was the Federalist can- | 
didate for the vice-presidency.—EDMUND RANDOLPH was born in| 
Virginia, oh 10, 1753, and died in Frederick county, Va., Sept. } 
12, 1813. He became a lawyer, and though theson of a leading 
royalist, entered the American revolutionary army as Washing- i 
ton’s aide-de-camp. He served as governor of his State, and as | 
attorney-general and secretary of state under Washington, re- | 
signing in 1795 because of the discovery thathe was in corre- 
spondence with the French minister—JoHN RUTLEDGE was born 
at Charleston, 8. C., in 1739,and died July 23,1800. He studied 
law at the Temple (London), served in the Continental Congress, 
1774, was governor of his State from 1779 to 1782, and afterwards 
was chief-justice—RoGrER SHERMAN* was born at Newton, Mass., 
April 19, 1721, and died at New Haven, Conn., July 23, 1793. He 
was a shoemaker, who, removing to New Milford, Conn., studied 
law and served as judge of a State court from 1765 to 1789, as 
member of the house of representatives from 1789 to 1791, and as 
United States senator from 1791 to 1793.—JAMES WILSON was born 
near St. Andrews, Scotland, about 1742, and died at Edenton, N. 
C,, Aug. 28, 1798. Emigrating to the United States in 1766, he studied 
Jaw, served in the Continental Congress (1775-78, 1782-83, and 


he a fuller account of Randolph see vol. xx. p.894,and of 
Rutledge and Sherman, vol. xxi. pp. 898, 922.—Am. Ep.] 


STATES. [ HISTORY. 
five delegates were clear-headed, moderate men, with 
positive views of their own, and firm purpose, but 
with a willingness to compromise. 

103. Washington was chosen to preside, and the 
convention began the formation of a new constitution, 
instead of proposing changes in the old one. Two 
parties were formed at once. The Virginia delegates 
offered a plan, proposing a Congress of two ty 
houses, having power to legislate on na- hy ag 
tional subjects, and to compel the States 
to fulfil their obligations. This is often spoken of as 
a ‘‘national plan,’’ but very improperly. It was a 
““large State ’’ plan, proposed by those States which 
had or hoped for a large population. It meant to base 
representation in both houses on population, so that 
the large States could control both of them, and it 
left the appointment of the president or other execu- 
tive and the Federal judges to Congress,—so that the 
whole administration of the new government would 
fall under large-State control. On behalf of the 
“small States’ Paterson of New Jersey brought in 
another plan. It continued the old Con- 
federation, with its single house and equal je 
State vote, but added the power to regulate 
commerce and raise a revenue, and to compel the 
States to obey requisitions. 'The State representation 
was fortunate. ew Hampshire’s delegates did not 
attend until after those of New York (then classed 
as asmall State) had retired from the convention in 
anger at its evident drift towards the ‘* large-State”’ 
plan. The large States had a general majority of six 
to five, but the constant dropping off of one or more 
votes, on minor features, from their side to that of the 
small States prevented the hasty adoption of any radi- 
cal measures. Nevertheless, the final collision could 
not be evaded ; the basis of the two plans was in the 
question of one or two houses, of equal or proportion- 
ate State votes, of large-State supremacy or of State 
equality. In July the large States began to show a 
disposition to force their plan through, and the small 
States began to threaten a concerted withdrawal from 
the convention. 

104. The Connecticut delegates, from their first 
appearance in the convention, had favored 
a compromise. They had been trained Seg 
under the New England system, in which 
the assemblies were made up of two houses, one repre- 
senting the people of the whole State, according to 
population, and the other giving an equal representa- 
tion to the towns. They proposed that the new Con- 
gress should be made up of two houses, one represent- 
ing the States in proportion to their population, the 
other giving an equal vote to each State. At a dead- 
lock, the convention referred the proposition to a com- 
mittee, and it reported in favor of the Connecticut 
eompromise. Connecticut had been voting in the 
large-State list, and the votes of her delegates could 
not be spared from their slender majority ; now another 
of the large States, North Carolina, came over to Con- 
necticut’s proposal, and it was adopted. Thus the 
first great struggle of the convention resulted in a com- 
promise, which took shape in the peculiar feature of 
the constitution, the senate. 

105. The little States were still anxious, in every 
new question, to throw as much power as as 
possible into the hands of their special (The work 
representative, the senate; and that body vention. 
thus obtained its power to act as an execu- ; 
tive council asa restraint on the president in appoint- 


The New 
rsey plan. 


1785-87), and was one of the justices of the United States Supreme 
Court from 1789 until his death. Wilson’s reputation as an able 
lawyer has been growing of late, and hardly any member of the 
convention ranks higher than he for profound into the 
real nature of the government and constitution the 
States.—GEORGE WYTHE was born in El Cc 
1726, and died at Richmond, Va., June 8, 1506. He 
at William and Mary College, studied law, and 
the Virginia legislature from’1758, and of the 
gress in 1775. He was chancellor of his State 
; . 
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ments and treaties. This was the only survival of the 
first alignment of parties; but new divisions arose on 
almost every proposal introduced. The election of the 
president was given at various times to Congress and 
to electors chosen by the State legislatures; and the 
final mode of choice, by electors chosen by the States, 
was settled only two weeks before the end of the con- 
vention, the office of vice-president coming in with it. 
The opponents and supporters of the slave trade com- 
promised by agreeing not to prohibit it for twenty 
years. Another compromise included three-fifths of 
the slaves in enumerating population for representa- 
tion. ‘This was the provision which gave the slave- 
holders abnormal power as the number of slaves in- 
creased; for a district in the ‘‘black belt”’ of the 
South, while three-fifths of its slaves were enumerated, 
really gave representation to its few whites only. 


106. Any explanation of the system introduced by the 
constitution must start with the historical fact that, while 
the national government was practically suspended, from 
1776 until 1789, the only power to which political privi- 
leges had been given by the people was the States, and that 
the State legislatures were, when the convention met, po- 
litically omnipotent, with the exception of the few limita- 
tions imposed on them by the early State constitutions, 
which were not at all so searching or severe as those of more 
recent years. The general rule, then, is that the Federal 
Government has only the powers granted to it by the 
Federal constitution, while the State has all governmental 
powers not forbidden to it by the State or the Federal con- 
stitution. But the phrase defining the Federal Govern- 
ment’s powers is no longer “expressly granted,” as in 
the Articles of Confederation, but merely “ granted,” so 
that powers necessary to the execution of granted powers 
belong to the Federal Government, even though not directly 
named in the constitution. This question of the interpre- 
tation, or “construction,” of the constitution is at the bot- 
tom of real national politics in the United States: the mini- 
mizing parties have sought to hold the Federal Government 
to a strict construction of granted powers, while their oppo- 
nents have sought to widen those powers by a broad con- 
struction of them. The strict-construction parties, when 
they have come into power, have regularly adopted the 
practice of their opponents, so that construction has pretty 
steadily broadened; the power to “regulate commerce be- 
tween the States” is now interpreted so as to include the 
power of Congress to regulate the fares and contracts of rail- 
ways engaged in inter-State commerce (7 327), which would 
have been deemed preposterous in 1787. 

107. Popular sovereignty, then, is the basis of the Ameri- 
The consti- ¢22 system. But it does not, as does the Eng- 
tution. lish system, choose its legislative body and 

leave unlimited powers to it. It makes its 
“constitution ” the permanent medium of its orders or pro- 
hibitions to all branches of the Federal Government and to 
many branches of the State Governments: they must do 
what the constitution directs and leave undone what it 
forbids. The people, therefore, are continually laying their 
commands on their Governments; and they have instituted 
a system of Federal courts to ensure obedience to their 
commands. An English court must obey the Act of Par- 
liament; the American court is bound and sworn to obey 
the constitution first, and the Act of Congress or of the State 
legislature only so far as it is warranted by the constitu- 
tion. But the American court does not deal directly with 
the Act in question; it deals with individuals who have a 
suit before it. One of these individuals relies on an Act of 
Congress or of a State legislature; the Act thus comes be- 
fore the court for examination; and it supports the Act or 
disregards it as “unconstitutional,” or in violation of the 
constitution. If the court is one of high rank or reputa- 
tion, or one to which a decision may be appealed, as_ the 
United States Supreme Court, other courts follow the pre- 
cedent, and the law falls to the ground. The court does 
not come into direct conflict with the legislative body ; and, 
where a decision would be apt to produce such a conflict, 
the practice has been for the court to regard the matter as 
Sm question ” and refuse to consider it. 


The ble states that “we, the people of the 
nited States,” establish and ordain the con- 


pre stitution. Events have shown that it was the 
i ple of the whole United States that estab- 
2 lished the constitution, but the people of 1787 
; Me ee te to the belief that it was the people 
; for itself. This belief was never changed in 
uth ; and in 1861 the people of that section believed 
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that the ordinances of secession were merely a repeal of the 
enacting clause by the power which had passed it, the peo- 
ple of the State. 

109. The original constitution was in seven articles. The 
first related to the organization and powers of 
Congress, which consists of a senate and house 
of representatives. Representatives are to be 
inhabitants of the State for which they are 
chosen, to be twenty-five years old at least, and 
are to serve two years. Each house of representatives thus 
lasts for two years, and this period is usually known as “a 
Congress ”’; the fiftieth Congress will expire March 4, 1889, 
having completed the first century of the constitution. 
Representatives are assigned to the States in proportion to 
population, and this fact forced the provision for a decen- 
nial census, the first appearance of such a provision in mod- 
ern national history. The first census was taken in 1790. 
Apportionment of representatives from 1883 until 1893 is 
governed by the census of 1880; by Act of Congress the 
number 154,325 is the divisor into a State’s population 
which fixes the number of the State’s representatives, the 
whole number of representatives being 325, with eight del- 
egates from the Territories, having seats and the right to 
debate but not to vote. The house elects its speaker and 
other officers, and has the power of impeachment. 

110. The legislature of each State elects two senators, to 
serve for six years; and no State can ever be 
deprived of its equal share of representation The senate. 
except by its own consent. The senators are 
divided into three classes, the term of one class expiring 
every two years. Six years are therefore necessary to. 
completely change the composition of the senate, and it is 
considered a continuous body. Senators are to be at least 
thirty years old, and must be inhabitants of the States from 
which they are chosen and citizens of the United States for 
at least nine years previous to their election. The vice- 
president presides over the senate, having no vote unless in 
case of an equal division. But the legislative provision 
(continuing until 1887)! that the death or disability of the 
president and vice-president devolved the office of presi- 
dent on the presiding officer pro tempore of the senate made 
that officer one of great possible importance, and the vice- 
president regularly retired just before the end of a session, 
so that a pro tempore officer might be selected (? 117). 

111. All officers of the United States are open to impeach- 


The house 
of repre- 
sentatives. 


;ment by the house of representatives, the im- 


Impeach- 


peachment to be tried by the senate, and the 
ment. 


penalty to be no more than removal and dis- 
qualification to serve further under the United 
States. When the president is tried, the chief justice of 
the Supreme Court presides, 

112. The members of both houses are privileged from 
arrest and from being questioned elsewhere for 
words spoken in debate. Each house passes on 
the election of its own members; but an Act of 
Congress may control the Acts of the State 
legislature as to time, place, and manner of elections, ex- 
cept as to the place of choosing senators, in which the 
legislature remains supreme, Congress has exercised the 
power by passing a general election Jaw. The two. 
houses cannot adjourn to another place, or for more than 
three days, unless by common consent. Their members 
are paid by the United States, and must not be office-hold- 
ers or receive any office created or increased in pay during 
their term of service in Congress. 

113. When a bill passes both houses it goes to the presi-- 
dent. If he signs it becomes law. If he holds 
it without signing for ten days (Sundays ex- Veto power. 
cepted) it becomes law, unless the final adjourn- 
ment of Congress comes in the ten days. All bills passed 


Both 
houses. 


| in the last ten days of a Congress are therefore at the mercy 


of the president: he can prevent them from becoming laws. 
by simply retaining them. If the president decides to veto 
a bill he returns it, with a statement of his objections, to- 
the house in which it originated. It can then only become 
law by the vote of two-thirds of both houses. 


114. The powers of Congress are fully stated. The first 
is to “lay and collect taxes, duties, imposts, and 
excises [in order], to pay the debts and provide Powers of 
for the common defence and general welfare of | Congress. 


the United States.” ‘The words in brackets are 

not in the original, but they are included in construction by 
all respectable authorities, as essential to its meaning; any 
other construction would give Congress absolute power over 
whatever it thought to be for “the common defence or 


1 [By the Presidential Succession Act, approved 19th gastaly, 
1886, the order of succession, in case of the death or disabili 
s both premaanh and Hees epee A pp ampere 2 of a ka 
the treasury, of war, attorney-general, T-gen sec- 
retary of the navy, and of ibe Mietior.-A. Ep.] 7 
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general welfare.” Duties, etc., are to be uniform through- 
out the United States. Other powers are—to borrow money ; 
to regulate foreign and domestic commerce ; to make rules 
for naturalization, and bankruptcy laws; to coin money, 
regulate the value of foreign coins, and fix the standard 
of weights and measures; to punish the counterfeiting of 
Federal securities and current coin ; to establish post-oflices 
and post-roads; to establish patent and copyright systems ; 
to establish courts inferior to the supreme court; to punish 
offences on the high seas or against international law ; to 


declare war, grant letters of marque and reprisal, and make | 


rules for captures; to raise and support armies, no appro- 
priation to be for more than two years; to provide and 
maintain a navy; to make articles of war; to use the 
militia of the States in executing Federal laws, suppressing 
insurrections, and repelling invasions; to provide for or- 
ganizing, arming, and disciplining this militia, leaving the 
States to appoint the officers and carry out the system; to 
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execution of the laws passed by Congress. He makes 
treaties; but no treaty is valid unless passed by the senate 
| by a two-thirds vote of those present. He appoints min- 
| isters and consuls, judges, and all other officers whose ap- 
pointment Congress has not vested in other officers; but 
presidential appointments must be confirmed by the senate, 
though the president may make temporary appointments 
during the recess of the senate, to hold until the end of 
| their next session. He is commander-in-chief of the army 
/and navy, and has power of pardon or reprieve for offences 
against Federal laws, except in case of impeachment. And 
he may call-upon heads of departments for an opinion in 
writing on any subject relating to his department. 

| 118. The last clause has evolved the “ cabinet,” a term 
not known in the constitution. When Con- 

| eress he P . ize a1E : The 
| gress has by law organized a department, its Habinet. 
‘leading officer is called its secretary. There ; 

/are now (1887) seven departments,—those of state, of the 


establish a national capital or Federal district (the District | treasury, of war, of the navy, of the post-office, of the in- 
of Columbia, containing the city of Washington), and to | terior, and of justice; and departments of agriculture and 
exercise exclusive powers of legislation over it, and over | of labor have been proposed. The secretaries are selected 
sites for forts, dockyards, ete., bought by permission of the by the president and are confirmed by the senate, but are 
States; and, finally, “to make all laws which shall be ne- | not responsible to any one but the president. Nor is he 
cessary and proper for carrying into execution the fore-| bound by their individual opinions, or even by an ynani- 
going powers, and all other powers vested by this constitu-| mous opinion from one of their periodical meetings. They 


tion in the Government of the United States, or in any 
department or office thereof.” This last power has been 
the subject of most debate. It was urged that, unless an 
Act of Congress was strictly “ necessary ” for the execution 
of one of the granted powers, it was invalid. The Supreme 
Court has held that the Act need not be “ absolutely neces- 
sary,” or even “ very necessary,”—that it is enough if it is 
“necessary.” As the decision of the necessity is with the 
legislative body, the word opens a wide sweep for construc- 
tion; but it has always furnished a barricade which the 
opponents of a bill have often found very strong. 

115. The real sovereignty which made the constitution 
shows itself in a double series of prohibitions 
—on the Federal Government and on the 
States. The Federal Government shall not 


Powers for- 
bidden to 
the Federal 


Government; Suspend the privilege of the writ of habeas. 


corpus except in case of rebellion or invasion, 


when the public safety requires it. Since the Civil War | 
the Supreme Court has decided that the writ itself can | 
never be suspended while the courts are open, that the | 


Federal Government may suspend the privilege of the writ 
as to classes of persons directly interested in the war, but 
that the writ is still to issue and the court to decide 
whether the applicant comes within the excepted classes or 
not. Congress must not pass any bill of attainder or ex post 
facto law, tax exports, give commercial preference to the 
ports of one State over those of another, lay direct taxes 
except in proportion to census population, or grant any 
title of nobility. Money is to be taken from the treasury 
only in consequence of appropriations made by law. And 
no person in the service of the United States may accept 
any gift or title from a foreign power without consent of 
Congress. 

116. The States are absolutely forbidden to make treaties 
2 the of any kind, to grant letters of marque and 
Bentas, reprisal, to coin money, to emit bills of credit, 

to make anything but [gold and] silver a legal 
tender, to grant any title of nobility, to pass any bill of 
attainder, ex post facto law, or law impairing the obligation 
of contracts. It follows from the last clause that States 
cannot pass bankruptey laws. The States are forbidden, 
except by consent of Congress, to lay any duties on imports 
or exports, except inspection charges, to be paid into the 
Federal treasury; to lay any tonnage duties; to keep 
troops (a word which does not cover militia) or ships in 
peace ; to make any agreement with another State or with 
a foreign power ; or to engage in war unless actually invaded. 

117. The president is to be a native citizen, at least 
thirty-five years old, and at least fourteen years 


aia a resident within the United States. He is 
his powers, Paid by the United States; and his salary is 


; _ not to be increased or diminished by Congress 
during his term: the Act must apply to the successors of 
the president who signs the Act. He is sworn to execute 
his office faithfully, and to “ preserve, protect, and defend 
the constitution of the United States.” In case of his 
death, resignation, or inability (by impeachment or other- 
wise) the vice-president succeeds him ; and, in case of the 
inability of both, the members of the cabinet succeed in a 
prescribed order, according to the Presidential Succession 
Act of 1886. The president has the veto power already 
described, sends messages to Congress on the state of the 
Union or on special subjects, convenes either house or both 
on extraordinary occasions, receives foreign envoys, com- 
missions officers of the United States, and oversees the 


) are his advisers only. 
119. The people have no direct voice in the choice of 
| president and vice-president: they choose elee- 


| tors, each State having as many electors as it The 
: electoral 
has senators and representatives together; and system. 


| the electors choose the president and vice- 
| president, meeting at their State capitals for that purpose, 
}and sending separate certificates of their choice of presi- 
dent and of vice-president to the presiding officer of the 
‘senate at Washington. The electors are to be chosen in 
‘such manner as the legislature of each State shall direct ; 
| and this plenary power of the legislatures was the source 
of the unhappy disputed election of 1876-77. By Acts of 
Congress, the electors are to be chosen on the Tuesday 
‘after the first Monday of November; they meet in their 
States and vote on the first Wednesday of December; and 
Congress meets on the second Wednesday of February to 
witness the counting of the electoral votes. The electors 
are legally State officers; and the action of their States in 
regard to them was evidently intended to be final. Until 
1887 Congress refused to provide for necessary proof of the 
| State’s action, and claimed the power to provide from time 
to time for emergencies. Such emergencies were con- 
stantly occurring; and Congress, which was meant to be 
merely a witness of the count by the presiding officer of 
the senate, had seized, before 1876, a general supervisory 
power over the electors and their votes. This illegitimate 
function of Congress broke down in 1876-77, for several 
Southern States sent different sets of certificates ; the two 
houses of Congress were controlled by opposite parties, and 
could agree on nothing; and an extra-constitutional ma- 
chine, the ‘electoral commission,” was improvised to tide 
over the difficulty. Now provision is made by the Elee- 
toral Count Act of 1887 for the State’s certification of its 
votes; and the certificate which comes in legal form is not 
to be rejected but by a vote of both houses. If there is no 
majority of electoral votes for any person for vice-president, 
the senate, by a majority of its members, chooses from the 
two names highest on the list. If there is no majority for 
president, the house of representatives chooses one from 
| the three names highest on the list, each State having one 
vote. 
120. The electors were meant to exercise a perfect freedom 
of choice, and there are instances in early years 


of electors voting for personal friends of the rane 
opposite party. It was originally provided electors. 
that each elector was to name two persons, _ 

without specifying which was to be president or vice- 


president. When the votes were counted, the highest 
name on the list, if it had a majority of all the ob- 
tained the presidency, and the next highest became 
president. It has been said that the convention cut out 
the office of president according to the measure of 
Washington, and there was no difficulty while he served: 
each elector cast one of his votes for Washington, and he 
was chosen unanimously ; the struggle was for the second 
office. When he went out of office in 1796 the parties began 
to name candidates in advance for the tw: 

tors began to feel bound to vote for their party ¢ 

and the individuality of the electors disap t on 
In the election of 1800 the electors of the 
voted together like a well-drilled army, 
the result was that the two candidates of t 
successful party had an equal vote. The 
party controlled the house of represi 


one 
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efforts to choose Burr president instead of Jefferson exas- 
perated the Democrats and sealed the fate of the old sys- | 
tem. An amendment to the constitution was adopted in 
1804, changing the method of the electors in voting, so that 
each should vote separately for the two offices and thus 

prevent any tie vote from this cause. 
121. The constitution provides for one Supreme Court, 
having original jurisdiction in cases affecting 


The foreign ministers and consuls, and those to) 
hea which a State shall be a party, and appellate | 


jurisdiction from such subordinate courts as 
Congress should from time to time establish. All judges | 
were to hold office during good behavior (? 237), and their | 
sdlaries were not to be diminished during their continuance 
in office. Criminal trials were to be by jury, except in 
impeachments, and were to be held within the State in | 
which the offence had been committed, or in places assigned | 
by law for the trial of offences committed outside the juris- 
diction of any State. The whole jurisdiction of Federal 
courts, covering both the original and the appellate juris- 
diction of the Supreme Court was clearly stated. Federal 
courts were to deal with all cases in law or equity arising 
under the constitution or the laws or treaties made under 
it; with all cases affecting public ministers and consuls, or 
admiralty or maritime law; with suits by or against the 
United States; and with suits by one State against an- 
other, by a State against citizens of another State, by a) 
citizen of one State against a citizen of another, by a citizen 
of a State against citizens of his own State when the question 
was one of a grantof land from different States, by a State or 
its citizens against foreigners, or by a foreigner against an 
American, As the section first stood, it was open to the 
construction of giving the power to the citizen of one State 
to sue another State, and the Supreme Court so construed it 
in 1793-94. The States at once took the alarm; and the 
11th amendment, forbidding suit against a State under this 
section except by another State, was ratified in 1798. 
122. As soon as the new Government was organized in 
1789, a Judiciary Act was passed, organizing 
Organiza- the whole system of inferior Federal courts. 
tion of the Subsequent development has not changed the 
judiciary. essential nature of this first Act. The Supreme 
Court now consists of a chief justice and eight 
associate justices ; there are nine circuit courts, each con- 
sisting of a Supreme Court justice and a circuit judge; and 
fifty-six district courts, each with a district judge. Each 
circuit comprises several States; and the Supreme Court jus- 
tices, in addition to their circuit work, meet in bank 
annually at Washington. The districts cover each a State 
ora part of a State. Appeal lies from the district to the 
circuit court when the matter involved is of a value greater 
than $500, and from the cireuit to the Supreme Court when 
or more is involved. There are also Territorial 
courts; but these are under the absolute power of Congress 
over the Territories, and are not boveren by the constitu- 
tional provisions as to courts. Consular courts, held abroad, 
fall under the treaty power. 
123. The Constitution’s leading difference from the Con- 
federation is that it gives the national Govern- 


Itspower ment power over individuals. The Federal 
ha a courts are the principal agent in securing this 


essential power; without them, the constitu- 
tion might easily have been as dismal a failure 
as the Confederation. It has also been a most important 


|another State. 


agent in securing to the national Government its supremacy 
over the States. From this point of view the most im- 
hme provision of the constitution is the grant of juris- 

iction to Federal courts in cases involving the construction 


_ of the constitution or of laws or treaties made under it. 


. 
£ 


The 25th section of the Judiciary Act pt ekg any Su- 
preme Court justice to grant a writ of error to a State 
court in a case in which the constitutionality of a Federal 
law or treaty had been denied, or in which a State law 
objected to as in violation of the Federal constitution had 
been maintained. Insuch cases, the defeated party had the 
right to carry the “ Federal question” to the Federal courts. 
It was not until 1816 that the Federal courts undertook to 
exercise this power; it raised a storm of opposition, but it 
was maintained, and has made the constitution what it 
professed to be—* the supreme law of the land.” 
As a subsidiary feature in the judiciary system, 
treason was restricted to the act of levying war 
mst the United States, or of adhering to their enemies, 
ing them aid and comfort; the evidence of it to confes- 


Treason. 


sion in open court, or to the testimony of two witnesses to 


n overt act; and any forfeiture in the punishment to a 
life effect only. The States, however, have always asserted 

ir power to punish for treason against them individually. 
never been fully maintained in practice; but the 
had its effect in the secession period. 
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124, The States were bound to give credit to the public 
records of other States, to arcord citizenship to 
the citizens of other States, to return criminals 
fleeing from other States, and to return “ persons 
held to service or labor” under the laws of 
This last was the “fugitive slave” pro- 
vision of the constitution, which became so important after 
1850 ( 228). 

125. The Federal Government was to guarantee a repub- 
lican form of government to each of the States, 
and to protect each of them against invasion, or, 
on application of the legislature or governor, 
against domestic violence. The “ guarantee 
clause” really substituted State rights under the guarantee 
of the Federal Government for the notion of State sover- 
eignty under the guarantee of the State itself. <A still 
stronger case of this was in the 5th article of the constitu- 
tion, stating the manner of amendment. The convention 
of 1787, it must be borne in mind, was working under a 
system of government which provided expressly that it 
was not to be altered in the least unless by consent of all 
the States. The constitution provided that it was to go into 
force, so far as the ratifying States were concerned, as soon 
as nine of the thirteen States should ratify it, and that any 
future amendment, when passed by two-thirds of both 
houses and ratified by the legislatures or conventions of 
three-fourths of the States, should become a part of the 
constitution. By application of the legislatures of two- 
thirds of the States, a new convention, like that which 
framed the constitution, might take the place of the two 
houses of Congress in proposing amendments. A system 
under which a State submits its whole future destiny to an 
unlimited power of decision in three-fourths of its associate 
States can hardly be called one of State sovereignty. 

126. The debts of the Confederation, and its engagements, 
were made binding on the new Government; 


Fugitive 
criminals 
and slaves. 


Guarantee 
clause. 


the constitution, and laws and treaties to be Supreme 
made under it, were declared to be “ the supreme yan oF 


law of the land;” judges of State courts were 
to be bound thereby, “anything in the consti- 
tution or laws of any State to the contrary notwithstand- 
ing;” all the legislative, executive, and judicial officers of 
the United States and of each and every State were to be 
bound by oath or affirmation to support the constitution of 
the United States; but religious tests were forbidden. 

127. Ten amendments were adopted so soon after the 
ratification of the constitution that they may 


fairly be considered a part of the original in- The first 
strument. They were due toa general desire ten pueec: 


that a ‘bill of rights” of some kind should be 
added to it; but they did not alter any of the 
articles of the constitution. They forbade any establishment 
of religion by Congress, or any abridgment of freedom of 
worship, of the press, or of speech, or of the popular right 
to assemble and petition the Government for redress of 
grievances ; the billeting of soldiers; unreasonable searches 
or seizures, or general warrants ; trials for infamous crimes 
except through a grand jury’s action ; subjecting a person 
for the same offence to be twice put in jeopardy of life or 
limb; compelling him to witness against himself in criminal 
cases; the taking of life, liberty, or property without due 
process of law or without compensation for property; and 
the demand of excessive bail, or the imposition of excessive 
fines or of cruel or unusual punishments. They asserted 
the right of the people to keep and bear arms, toa jury trial 
from the vicinage in criminal cases or in cases involving 
more than $20, to a copy of the indictment, to the testi- 
mony against the prisoner, to compulsory process on his 
behalf, and to counsel for him. And they stated expressly 
the general principle already given, that the Federal 
Government is restricted to granted powers, while those 
not mentioned are reseryed “to the States respectively or 
to the people,” 

128. The omission of the word “thereof” after the clause 
last mentioned seems significant. The system 
of the United States is almost the only national 
system, in active and successful operation, as 
to which the exact location of the sovereignty 
is still a mooted question. The contention of the Calhoun 
school—that the separate States were sovereign before and 
after the adoption of the constitution, that each State 
adopted it by its own power, maintained it by its own 
power, and could put an end to it by its own power, that 
the Union was purely voluntary, and that the whole people, 
or the people of all the other States, had no right to main- 


The soyer- 
eignty. 


tain or enforce the Union against any State—has been . 


ended by the Civil War. But that did not decide the loca- 
tion of the sovereignty. The prevalent opinion is still that 
first formulated by Madison: that the States were sover- 
eign before 1789; that they then gave up a part of their 
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sovereignty to the Federal Government; that the Union 
and the constitution were the work of the States, not of 
the whole people; and that reserved powers are reserved 
to the people of the States, not to the whole people. 


people of the several States, in the 10th amendment, seems 
to argue an underlying consciousness, even in 1789, that 
the whole people of the United States was already a politi- 


cal power quite distinct from the States, or the people of | 


the States; and the tendency of later opinion is in this 
direction. 
never acted in a single capacity; but the restriction to 
State lines seems to be a self-imposed limitation by the 
national people, which it might remove, as in 1789, if an 
emergency should make it necessary. The Civil War 
amendments are considered below (% 305-309). 

129. By whatever sovereignty the constitution was framed 


and imposed, it was meant only as a scheme in | 


Details of outline, to be filled up afterwards, and from 
the system. time to time, by legislation. The idea is most 

plainly carried out in the Federal justiciary : 
the constitution only directs that there shall be a Supreme 
Court, and marks out the general jurisdiction of ail the 
courts, leaving Congress,.under the restriction of the presi- 
dent’s veto power, to build up the system of courts which 
shall best carry out the design of the constitution. But 
the same idea is visible in every department, and it has 
carried the constitution safely through a century which has 
radically altered every other civilized government. It has 
combined elasticity with the limitations necessary to make 
democratic government successful over a vast territory, 
having infinitely diverse interests, and needing, more than 
almost anything else, positive opportunities for sober second 
thought by the people. A sudden revolution of popular 
thought or feeling is enough to change the house of repre- 
sentatives from top to bottom ; it must continue for several 
years before itcan make aradical change in the senate, and 
for years longer before it can carry this change through the 
judiciary, which holds for life; and all these changes must 
take place before the full effects upon the laws or constitu- 
tion are accomplished. But the minor changes which are 
essential to an accommodation with the growth and devel- 
opment of a great nation are reached in the meantime easily 
and naturally in the course of legislation, to which the 
skeleton outline of the constitution lends itself kindly. 
The members of the convention of 1787 showed their wisdom 
most plainly in not trying todo toomuch ; if they had done 
more they would have done far less. 


130. The convention adjourned 7th September, 
1787, having adopted the constitution. Its 
last step was a resolution that the constitu- 
: tion be sent to the Congress of the Confed- 
eration, with the recommendation that it be submitted 
to conventions elected by the people of each State for 
ratification or rejection; that, if nine States should 
ratify it, Congress should appoint days for the popular 
election of electors, for the choice of president and 
vice-president by the electors, and for the meeting of 
senators and representatives to be chosen under the 
new plan of government ; and that then the new Con- 
gress and president should ‘‘ without delay, proceed to 
execute this constitution.’’ Congress, having received 
the report of the convention, resolved that it be sent 
to the several legislatures, to be submitted to conven- 
tions; and this was all the approval the constitution 
ever received from Congress. Both Congress and the 
convention were careful not to open the dangerous 
question, How was a government which was not to be 
changed but by the legislatures of all the States to be 
entirely plepincian’ by a different system through the 
nak of conventions in three-fourths of them? 

hey left such questions to be opened, if at all, in the 
less public forum of the legislatures. 

131. Before the end of the year Delaware, Pennsyl- 
vania, and New Jersey had ratified; and 
Georgia, Connecticut, and Massachusetts 
followed during the first two months of 1788. 

hus far the only strong opposition had 
been in Massachusetts, a “large State.’ 
struggle began between Federalists and Antifederalists, 
between the friends and the opponents of the consti- 
tution, with its introduction of a strong Federal power ; 
and it raged in the conventions, legislatures, news- 
papers, and pamphlets. The best of the last was The 
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to Congress. 


Federalists 
and Anti- 
federalists. 


UNITED STATES. 


The use | 
of this bald phrase “ reserved to the people,” not to the | 


It must be admitted that the whole people has | 


In it the 


[ HISTORY. 


Federalist, written mainly by Hamilton, with the as- 
sistance of Madison and Jay, explaining the new 
| constitution and defending it. As it was written before 
the constitution went into force, it speaks much for 
‘the ability of its writers that it has passed into a 
standard text-book of American constitutional law. 
132. The seventh and eighth States—Maryland and 
South Carolina—ratified in April and May, 
11788; and, while the conventions of Vir- 


Ratifica- 
| ginia and New York were still wranglin oy 
over the great question, the ninth State, jn Hamp- 
| shire, ratified, and the constitution passed out of sisohy 
into fact. This left the other States in an unpleasant 
| eesti tink The Antifederalists of the Virginia and New 
| York conventions offered conditional ratifications of all 
sorts; but the Federalists stubbornly refused to con- 
sider them, and at last, by very slender majorities, 
these two States ratified. orth Carolina refused to 
ratify the constitution, and Rhode Island refused even 
to consider it (2 145). Congress named the first Wednes- 
day of January, 1789, as the day for the choice of 
electors, the first Wednesday in February for the choice 
of president and vice-president, and the first Wednes- 
day in March for the inauguration of the 
new Government at New York city. The 
last date fell on the 4th of March, which 
has been the limit of each president’s term since that 
time. 

133. When the votes of the electors were counted 
before Congress, it was found that Wash- 


Inaugura- 
tion, 


ington had been unanimously elected presi- Fallof the 
dent, and that John Adams, standing next COM@¢er 


on the list, was vice-president. Long before 

the inauguration the Congress of the Confederation 
had expired of mere inanition ; its attendance simpl 
ran down until (October 21, 1788) its record mvs § 
and the United States got on without any national 
Government for nearly six months. The struggle for 
nationality had been successful, and the old order faded 
out of existence. 

134. The first census (1790) followed so closely upon 
the inanguration of the constitution that the country 
may fairly be said to have had a population of nearly 
four millions in 1789. Something over half a million 
of these were slaves, of African birth or blood. Slay- 
ery of this sort had taken root in all the 
colonies, its original establishment being 
everywhere by custom, not by law. When 
the custom had been sufficiently established 
statutes came in to regulate a relation already existing. 
Tndented servants came only for a term of years, and 
then were free. Slaves were not voluntary immi ts: 
they had come as chattels, not as persons, and had no 
standing in law, and the law fastened their condition 
on their children. But it is not true, as the Dred 
Scott decision held long afterwards (% 249), that the 
belief that slaves were chattels simply, things not 
persons, held good at the time of the adoption of the 
constitution. Times had changed somewhat. The 
peculiar language of the constitution itself, describing 
slaves as “‘ persons held to service or labor, under the 
laws of any State,’’ puts the general feeling exactly: 
they were persons from whom the laws of some of the 
States withheld personal rights for the time. ac- 
cordance with this feeling most of the Northern States 
were on the high road towards abolitiun of slavery. 
Vermont had never allowed it. In Massa- 


Slavery in 
the United 
States. 


chusetts it was swept out by a summa ana — 
court decision that it was irreconcilable wit 
the new State constitution. Other States soon 


systems of gradual abolition, which finally extinguis 
slavery north of Virginia,’ but so Fa that there 
were still 18 apprentices for life in New Jersey in 1860, — 
the last remnants of the former slave system. In the 
new States north of the Ohio slavery was p aK 


1 [Strictly north of the boundary between Penns 
palenee and Maryland.—AM. ED.) "a 
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by the Ordinance of 1787 (2 96), and the prohibition 

was maintained in spite of many attempts to get rid of 
it and introduce slavery. 

135. The sentiment of thinking men in the South 

_ Was exactly the same, or in some cases more 

Nee bitter from their personal entanglement 

with the system. Jefferson's language as 

to slavery is irreconcilable with the chattel notion ; no 


abolitionist agitator ever used warmer language than | 


he as to the evils of slavery; and the expression, 


‘our brethren,’’ used by him of the slaves, is conclu- | : 
etta and Cincinnati (at first a Government fort, and 


sive. Washington, Mason, and other Southern men 
were as warm against slavery as Jefferson, and societies 
for the abolition of slavery were very common in the 
South. No thinking man could face with equanimity 


the future problem of holding a separate race of mil-_ 
lions in slavery. Like most siave laws, the laws of the | 
Southern States were harsh: rights were almost ab-. 


solutely withheld from the slave, and punishments of the 


severest kind were legal ; but the execution of the sys- | 


tem was milder than its legal possibilities might lead | 


one toimagine. ‘The country was as yet so completely 
agricultural, and agriculture felt so few of the effects 


of large production and foreign commerce, that South- | 
ern slavery kept all the patriarchal features possible to | A 
task of keeping under one Government a country of 


such a system. 
136. ncn the whole pcuny was AIC exclu- 
sively agricultural, and, in spite of every 
A Iture, 
scene effort to encourage manufactures by State 


andmanu- bounties and colonial protection, they | 


factures. formed the meagrest element in the national 


production. Connecticut, which now teems_ with 
manufactures, was just beginning the production of 


tinware and clocks; Rhode Island and Massachusetts | 


were just beginning to work in cotton from models of 
jennies and Arkwright machinery surreptitiously ob- 
tained from England after several failures and in evasion 
of penal Acts of Parliament ; and other States, beyond 
local manufactures of paper, glass, and iron, were almost 
entirely agricultural, or were engaged in industries 
directly dependent on agriculture. Commerce was 
dependent on agriculture for exports; and manu- 
factured imports were enough to drown out every other 
form of industry. 


137. There were but four cities in the United States | ; ki r 
i tion of their political purposes, and having been 


having a population of more than 10,000, 
anges —Philadelphia (42,000), New York (33,- 
~ 000), Boston (18,000), and Baltimore 
(13,000). The population of the city of New York 
and its dependencies is now more than half as large as 
that of the whole United States in 1789; the State of 
New York or of Pennsylvania has now more inhabi- 
tants than the United States in 1790; and the new 
States of Ohio and Illinois, which had hardly any 
white inhabitants in 1789, do not fall far behind. 
Imports have swollen from $23,000,000 to $650,000,- 
000, exports from $20,000,000 to $700,000,000, since 
1790. The revenues of the new Government in 1790 
were $4,000,000; they have now grown to $300,000,- 
000 or more. The expenditures of the Government, 
excluding interest on the public debt, were but 
$1,000,000 in 1790, where now they are $200,000,000 
or upwards per annum. It is not easy for the modern 
American to realize the poverty and weakness of his 
country at the inauguration of the new system of 
vernment, however he may realize the simplicity of 
e daily life of its people. Even the few large cities 
were but larger collections of the wooden houses, with 
few comforts, which composed the villages ; the only 
advantage of their inhabitants over those of the vil- 
lages was in the closer proximity to their neighbors ; 
and but a little over 3 per cent. of the population had 
this advantage, against about 25 percent. in 1880. 
138. Outside the cities communication was slow. 
aa One stage a week was enough for the con- 
nection between the great cities ; and com- 
munication elsewhere depended on private 
The great rivers by which the continent 
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is penetrated in every direction were with difficulty 
ascended by sailing vessels or boats; and the real 
measure of communication was thus the daily speed 
of a man or a horse on roads bad beyond present con- 
ception. The western settlements were 
just beginning to make the question more 
serious. Enterprising land companies were the mov- 
ing force which had impelled the passage of the Ordi- 
nance of 1787; and the first column of their settlers 
was pouring into Ohio and forming connection with 
their predecessors in Kentucky and Tennessee. Mari- 


The West. 


named after the society of the Cincinnati) had been 
founded. But the intending settlers were obliged to 
make the journey down the Ohio river from Pitts- 
burg in bullet-proof flat-boats, for protection against 
the Indians, and the return trip depended on the use 
ot oars. For more than twenty years these flat-boats 
were the chief means of river commerce in the west; 
and, in the longer trips, as to New Orleans, the boats 
were generally broken up at the end and sold for lum- 
ber, the crew making the trip home on foot or on 
horseback. John Fitch and others were already ex- 
perimenting on what was soon to be the steamboat 
(2167); but the statesman of 1789, looking at the 


such distances, with such difficulties of communica- 
tion, may be pardoned for having felt anxiety as to 
the future. ‘lo almost all thinking men of the time 
the constitution was an experiment, and the unity of 
the new nation a subject for very serious doubt. 

139. The comparative isolation of the people every- 
where, the lack of books, the poverty of 
the schools and newspapers, were all in- 
fluences which worked strongly against any pro- 
nounced literary development. Poems, essays, and 

aintings were feeble imitations of Huropean models; 
uistory was annalistic, if anything;- and the drama 
hardly existed. In two points the Americans were 
strong, and had done good work. Such men as Jona- 
than Edwards had excelled in various departments of 
theology, and American preaching had reached a 
high degree of quality and influence ; and, in the line 
of polities, the American state-papers rank among the 
very best of their kind. Having a very clear percep- 


Literature. 


restricted in study and reading to the great masters 
of pure and vigorous English, and particularly to the 
English translators of the Bible, the American leaders 
came to their work with an English style which could 
hardly have been improved. The writings of Frank- 
lin, Washington, the Adamses, Hamilton, Jefferson, 
Madison, Jay, and others show the secret of their 
strength in every page. Much the same reasons, with 
the influences of democracy, brought oratory, as rep- 
resented by Patrick Henry, Fisher Ames, John Ran- 
dolph, and others, to a point not very far below the 
mark afterwards reached by Daniel Webster. The 
effect of these facts on the subsequent development of 
the country is not often estimated at its full value. 
All through an immigration of every language and 
dialect under heaven the English language has been 

rotected in its supremacy bythe necessity of going 

ack to the ‘‘fathers of the republic’’ for the first, 
and often the complete, statement of principles in 
every great political struggle, social problem, or law- 
suit. 

140. The cession of the ‘‘northwest territory’’ by 
Virginia and New York had been followed 
up by similar cessions by Massachusetts pal eee On 
(1785), Connecticut (1786), and South Car- 
olina (1787). North Carolina did not cede Tennessee 
until late in 1789, nor Georgia her western claims until 
1802. Settlement in all these regions was hardly ad- 
vanced beyond what it had been at the outbreak of 
the revolution. The centres of western settlement, in 
Tennessee and Kentucky, had merely become more 
firmly established, and a new one, in Ohio, had just 
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been begun. The whole western limits of settlement 
of the old thirteen States had moved much nearer 
their present boundaries ; and the acquisition of the 
western title, with the liberal policy of organization 
and government which had been begun, was to have 
its first clear effects during the first decade of the new 
Government. Almost the only obstacle to its earlier 
success had been the doubts as to the attitude which 
the Spanish authorities, at New Orleans and Madrid, 
would take towards the new settlements. They had 
already asserted a claim that the Missis- 
sippl was an exclusively Spanish stream 
from its mouth up to the Yazoo, and that 
no American boat should be allowed to sail on it. To 
the western settler the Alleghanies and bad roads 
were enough to cut him off from any other way to a 
market than down the Mississippi; and it was not 
easy to restrain him from a forcible defiance of the 
Spanish claim. The Northern States were willing to 
allow the Spanish claim in return for a commercial 
treaty; the Southern States and the western settlers 
rotested angrily ; and once more the spectre of disso- 
tion appeared, not to be laid again until the new 
Government had made a treaty with Spain in 1795, 
securing common navigation of the Mississippi. 

141. All contemporary authorities agree that a 
marked change had come over the people 
since 1775, and few of them seem to think 
the change one for the better. Many at- 
tribute it to the looseness of manners and morals 
introduced by the French and British soldiers; others 
to the general effects of war; a few, Tories all, to the 
demoralizing effects of rebellion. The successful es- 
tablishment of nationality would be enough to explain 
most of it; and if we remember that the new nation 
had secured its title to a vast western territory, of 
unknown but rich capacities, which it was now moving 
to reduce to possession by emigration, it would seem 
far more strange if the social conditions had not been 
somewhat disturbed. 


The Missis- 
sippi river. 


Social con- 
ditions. 


VI. THE DEVELOPMENT OF DEMOCRACY: 1789-1801. 


142. All the tendencies of political institutions in 
the United States fad certainly been to- 
wards democracy; but it cannot be said 
that the leading men were hearty or unan- 
imous in their agreement with this ten- 
dency. Nota few of them were pronounced 
republicans even before 1775, but the mass of them 
had no great objections to a monarchical form of gov- 
ernment until the war-spirit had converted them. The 
Declaration of Independence had been directed rather 
against the king’ than against a king. Even after 
popular sovereignty had pronounced against a king, 
class spirit was for some time a fair substitute for 
aristocracy. ‘The obstacles to communication. which 
compelled the mass of the people to live a very isolated 
existence, gave abnormal prominence and influence to 
those who, by ability or wealth, could overcome these 
obstacles; and common feeling made these a class, 
with many symptoms of strong class feelings. As often 
happens, democracy at least thought of a Ceesar when 
it apprehended class coritrol. The discontented officers 
of the revolutionary armies offered to make Washington 
king, gy Se he put the offer by without even consider- 
ing it. The suggestion of a return to monarchy in 
some form, as a possible road out of the confusion of 
the Confederation, occurs in the correspondence of 
some of the leading men. And while the convention 
of 1787 was holding its secret sessions a rumor went 
out that it had decided to offer a crown to an English 
prince. 
143. The State constitutions were democratic, except 
for property or other restrictions on the right 
of suffrage, or provisions carefully designed 
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the State legislature ‘‘ in the hands of property.” The 
Federal constitution was so drawn that it would have 
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lent itself kindly either to class control or to demoeracy. 
The electoral system of choosing the presi- 
dent and vice-president was altogether anti- 
democratic, though democracy has con- 
quered it: not an elector, since 1796, has disobeyed 
the purely moral claim of his party to control his 
choice (22 119, 120). Since the senate was to be chosen 
by the State legislatures, ‘‘ property,’’ if it could retain 
its influence in those bodies, could control at least one 
house of Congress. The question whether the con- 
stitution was to have a democratic or an anti-democratic 
interpretation was to be settled in the next twelve years. 


144. The States were a strong factor in the final settle- 
ment, from the fact that the constitution had left to them 
the control of the elective franchise: they were to make its 
conditions what each of them saw fit. Religious tests for 
the right of suffrage had been quite common in the colonies ; 
property tests were almost universal. The former disap- 
peared shortly after the revolution ; the latter survived in 
some of the States far into the constitutional 


in the con- 
stitution. 


period. But the desire to attract immigration oo pean 
was always a strong impelling foree to induce gration. 


States, especially frontier States, to make the 
acquisition of full citizenship and political rights as easy 
and rapid as possible. This force was not so strong at first 
as it was after the great stream of immigration began about 
1848 (7 236), but it was enough to tend constantly to the 
development of democracy; and it could not but react on 
the national development. In later times, when State laws 
allow the immigrant to vote even before the period assigned 
by Federal laws allows him to become a naturalized citizen, 
there have been demands for the modification of the ultra 
State democracy ; but no such. danger was apprehended in 
the first decade. 


145. The Antifederalists had been a Mig party, 
but a party with but one principle. The 


absolute failure of that principle deprived Organiza. 
the party of all cohesion; and the Federal- “on ofthe 
ists controlled the first two Congresses ernment. 


almost entirely. Their pronounced ability 

was shown in their organizing measures, which still 
govern the American system very largely. The de- 
partments of state, of the treasury, of war, of justice, 
and of the post-office were rapidly and successfully 
organized; Acts were passed for the regulation of 
seamen, commerce, tonnage duties, lighthouses, inter- 
course with the Indians, Territories, and the militia; 
a national capital was selected; a national bank was 
chartered; the national debt was funded, and the 
State debts were assumed as part of it. The first four 
years of the new system showed that the States had 
now to deal with a very different power from the im- 
potent Congress of the Confederation. The new power 
was even able to exert a pressure upon the two States 
which had not yet ratified the constitution, though, in 
accordance with the universal American prejudice, the 
pressure was made as gentle as possible. As a first 
step, the higher duties imposed on imports from foreign 
countries were expressly directed to apply to a eee 
from North Carolina and Rhode Island. North - 
lina having called a second convention, her case was 
left to the course of nature; and the second conven- 
tion ratified the constitution (November 21, 1789). 
The Rhode Island legislature wrote to ask that their 
State might not be considered meee foreigners, 
made their duties agree with those of the new Govern- 
ment, and reserved the proceeds for “‘ continental ”’ 
purposes. Still no further steps were taken. A bill 
was therefore introduced, directing the president to 
suspend commercial intercourse with Rhode Island, 
and to demand from her her share of the continental 
debt. This was passed by the senate, and waited but 
two steps further to become law. Unofficial newspaper 
proposals to divide up the little State between her two 
nearest neighbors were stopped by her ratification (May 
29, 1790). All the ‘‘old thirteen’? were | 
thus united under the constitution; and Completion 
yet, so strong is the American prejudice z 
the autonomy of the States that these last 
two were allowed to enter in the full cor 
ha 
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they did so in the exercise of sovereign freedom of 
choice. Their entrance, however, was no more in- 
voluntary than that of others. If there had been real 
freedom of choice, nine States would never have 
ratified : the votes of Pennsylvania, Massachusetts, New 
Hampshire, Virginia, and New York were only secured 
by the pressure of powerful minorities in their own 
States, backed by the almost unanimous votes of the 

others. 
146. Protection was begun in the first Tariff Act, 
whose object, said its preamble, was the 


pent 4 protection of domestic manufactures. The 
tection, duties, however, ranged only from 74 to 10 


per cent., averaging about 83 percent. The 
system, too, had rather a political than an economic 
basis. Until 1789 the States had controlled the im- 
0 of duties. The separate State feeling was a 
actor so strong that secession was a possibility which 
every statesman had to take into account. Hamilton’s 
object, in introducing the system, seems to have been 
to create a class of manufacturers, running through all 
the States, but dependent for prosperity on the new 
Federal Government and its tariff. This would be a 
foree which would make strongly for national govern- 
ment, and against any attempt at secession, or against 
the tendency to revert in practice to the old system of 
control by State legislatures, even though it based the 
national idea on a conscious tendency towards the de- 
velopment of classes. The same feeling seems to have 
been at the bottom of his establishment of a national 
bank, his assumption of State debts, and most of the 
heey scheme which his influence forced upon the 
ederal party. 
147. Tn forming his cabinet, Washington had paid 
attention to the opposing elements which 
ft ning had united for the temporary purpose of 
ratifying the constitution. The national 
element was represented by Hamilton, secretary of the 
treasury, and Knox (p. 838), secretary of war; the par- 
ticularist element (using the term to indicate support 
of the States, not of a State) by Jefferson, secretar 
of state, and Edmund Randolph, attorney-general. It 
was not long before the drift of opinion in cabinet 
meetings showed an irreconcilable divergence, on al- 
most every subject, between these two elements, and 
Hamilton and 5 efferson became the representatives of 
the two opposite tendencies which have together made 
4 the sum of public American history. At the end 
of 1792 matters were in train for the general recogni- 
tion of the existence of two parties, whose struggles 
were to decide the course of the constitution’s develop- 
ment. The occasion came in the opening of the fol- 
lowing year, when the new nation was first brought 
into contact with the French Revolution. 
148. The controlling tendency of Jefferson and his 
school was to the maintenance of individual 


The Jeffer- rights at the highest possible point, as the 
of politics, Hamilton school was always ready to assert 


the national power to restrict individual 
rights for the general good. Other points of differ- 
ence are rather symptomatic than essential. The Jef- 
ferson school supported the States, not out of love for 
the States, but out of a belief that the States were 
the best bulwarks for individual rights. When the 
French Revolution began its usual course in America 
by agitation for the “ rights of man,”’ it met a sympa- 
thetic audience in the Jefferson party and acold and 
unsympathetic hearing from the Hamilton school of 
Fede ists. The latter were far more interested in 
securing the full recognition of the power and rights 
of the nation than in neering the individual against 
imaginary dangers, as they thought them, For ten 
years, therefore, the surface marks of distinction be- 
tween the two parties were to be connected with the 
course of events in Europe; but the essence of dis- 
tinction was not in the surface marks. 

149. The new Government was not yet four years 
Id; it was not familiar, nor of assured permanency. 
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The only national Governments of which Americans 
had had previous experience were the Brit- 
ish Government and the Confederation : 
in the former they had had no share, 
and the latter had had no power. The only places in 
which they had had long-continued, full, and familiar 
experience of self-government were their State Govy- 
ernments: these were the only governmental forms 
which were then distinctly associated in their minds 
with the general notion of republican government. 
The governing principle of the Hamilton school, that 
the construction or interpretation of the terms of the 
constitution was to be such as to broaden the powers 
of the Federal Government, necessarily involved a 
corresponding trenching on the powers of the States 
(2106). It was natural, then, that the Jefferson school 
should look on every feature of the Hamilton pro- 
gramme as ‘‘anti-republican,’’»meaning, probably, at 
first no more than opposed to the State system, as 
hitherto known, though, with the growth of’ political 
bitterness, the term soon came to imply something of 
monarchical and, more particularly, of English tenden- 
cies. ‘The disposition of the Jefferson school to claim 
for themselves a certain peculiar title to the position 
of ‘‘republicans’’ soon developed into the appearance 
of the first Republican party, about 1793. 

150. Many of the Federalists were shrewd and active 
business men, who naturally took prompt q 
advantage of the opportunities which the qiserencee. 
new system offered. The Republicans 
therefore believed and asserted that the whole Ham- 
ilton programme was dictated by selfish or class 
interest; and they added this to the accusation of 
monarchial tendencies. These charges, with the 
fundamental differences of mental constitution, exas- 

erated by the passion which differences as to the 
Poach Revolution seemed to carry with them every- 
where, made the political history of this decade a very 
unpleasant record. The provision for establishing the 
national capital on the Potomac (1790) was 


The Hamil- 
ton school. 


declared to have been carried by a corrupt Nr ies 
bargain; and accusations of corruption capital. 
were renewed at every opportunity. In Genet’s 

mission. 


1793 a French agent, Genet, appeared to 
claim the assistance of the United States for the 
French republic. Washington decided to issue a 
proclamation of neutrality, the first act of the kind in 
American history. It was the first indication, also, of 
the policy which has made the course of every presi- 
dent, with the exception of Polk (2223), a determined 
leaning to peace, even when the other branches of the 
Government have been intent on war. The proclama- 
tion of 1793 brought about the first distinctly party 
feeling ; and it was intensified by Washing- 
ton’s charge that popular opposition in 
western Pennsylvania (1794) to the new ex- 
cise law had been fomented by the extreme 
French party. Their name, Democrat, was applied 
by the Federalists to the whole Republican party as 
a term of contempt, but it was not ancayten by 
the party for some twenty years; then the com- 
ound title ‘‘ Democratic-Republican’’ became, as 
it still is, the official title of the party. There was 
no party opposition, however, to the re- Gadinlon 
election of Washington in 1792,, or to the of Vermont, 
admission of Vermont (1791), Kentucky Kentucky, 
1792), and ‘Tennessee (1796) as new og Mba 
tates. 

151. The British Government had accredited no 
minister to the United States, and it refused to make 
any commercial treaty or to give up the forts in the 
western territory of the United States, through which 
its agents still exercised a commanding influence over 
the Indians. In the course of its war with France, 
the neutral American vessels, without the protection 
of 2 national navy, fared badly. A treaty negotiated 
by Chief-Justice Jay (1794) settled these difficulties 
for the following ten years. But, as it engaged 
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the United States against any intervention in the 
war on behalf of France, and as it granted 
some unfamiliar privileges to Great Brit- 
ain, particularly that of extradition, the 
Republicans made it very unpopular, and the first 
personal attacks on Washington’s popularity grew out 
of it. In spite of occasional Republican successes, the 
Federalists retained a general control of national af- 
fairs; they elected John Adams president in 1796, 
though Jefferson was chosen vice-president 
with him; and the national policy of the 
Federalists kept the country out of en- 
tangling alliances with any of the European belliger- 
ents. To the Republicans, and to the French repub- 
lic, this last point of policy was only a practical inter- 
vention against France and against the rights of man. 
152. At the end of Washington’s administration the 
French Directory, following up its successes in Ger- 
many and Italy and its exactions from conquered 
powers, broke off relations with the United States, 
demanding the abrogation of Jay’s treaty and a more 
pronounced sympathy with France. Adams sent three 
envoys to endeavor to re-establish the for- 


Jay’s 
treaty. 
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The, mer relations; they were met by official or 
aK Sai: : “ 
mission. unofficial demands for ‘‘money, a great 


deal of money,”’ as a prerequisite to peace. 
They refused; their letters home were published; 
and the Federalists at last had the opportunity of rid- 
ing the whirlwind of an intense popular desire for 
war with France. Intercourse with France was sus- 
pended by Congress (1798); the treaties with France 
were declared at an end; American frigates were 
authorized to capture French vessels guilty of depreda- 
tions on American commerce, and the president was 
authorized to issue letters of marque and reprisal; 
and an American army was formed, WW axhininéph being 
called from his retirement at Mount Vernon to com- 

mand it. The war never went beyond a few 


a sea-fights, in which the little American 
Rance. navy did itself credit, and Napoleon, seizing 


ower the next year,' renewed the peace 
which should never have been broken. But the quasi- 
war had internal consequences to the young republic 
which surpassed in interest all its foreign difficulties : 
it brought on the crisis which settled the development 
of the United States towards democracy. 

153. The reaction in Great Britain against the in- 
definite ‘‘rights of man’’ had led parliament to pass 
an alien law, a sedition law suspending the writ of 
habeas corpus, and an Act giving wide and scarcely 
defined powers to magistrates for the dispersion of 
meetings to petition for redress of griev- 
ances, The Federalists were in control of a 
Congress of limited powers; but they were 
strongly tempted by sympathies and antipathies of 
every sort to form their programme on the model fur- 
nished from England. The measures which they 
actually passed were based only on that construction 
of the constitution which is at the bottom of all Ameri- 
can politics; they only tended to force the constitution 
into an anti-democratic direction. But it was the fixed 
belief of their opponents that they meant to go farther, 
—to forget the limitations imposed by the ten-years’- 
old constitution, and to secure their own control by 
some wholesale measure of political persecution. 

154. Three alien laws were passed. The first raised 
the number of years necessary for naturali- 
zation from five to fourteen. The third 

ermitted the arrest of subjects of any 
oreign power with which the United States 
should be at war. The second, which is usually known 
as the Alien Law, was limited to a term of two years; 
it permitted the president to arrest or order out of the 
country any alien whom he should consider dangerous 
to the country. As many of the Republican editors 
-and local leaders were aliens, this law really put the 
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whole Republican organization in the power of the 
os elected by their opponents. The Sedition 
uaw made it a crime, punishable by fine and impris- 
onment, to publish or print any false, scandalous, and 
malicious writings against the Government of the 
United States, either house of Congress, or the presi- 
dent, with intent to defame them, or to bring them 
into contempt or disrepute, or to excite against them 
the hatred of the oa, people of the United States, 
or to stir up sedition or opposition to any lawful Act 
of Congress or of the president, or to aid the designs 
of any foreign power against the United States. 
In its first form the bill was even more loose and 
ee than this and alarmed the opposition thor- 
oughly. 
155. Almost all the ability of the country was in the 
Federalist ranks; the Republicans had but 
two first-rate men—Jefferson and Madison. a Re- 
In_ the sudden issue thus forced between Uprosition. 
individual rights and national power, J effer- 
son and Madison could find but one bulwark for the 
individual—the power of the States; and their use 
of it gave their party a permanent list to State sover- 
elgnty from which it did not recover for years. They 
objected to the Alien Law on the grounds that aliens 
were under the jurisdiction of the State, not of 
the Federal Government; that the jurisdiction over 
them had not been transferred to the Federal Govern- 
ment by the constitution, and that the assumption of 
it by Congress was a violation of the constitution’s 
reservation of powers to the States; and, further, be- 
cause the constitution reserved to every ‘‘ person,”’ 
not to every citizen, the right to a jury trial (7 127). 
They objected to the Sedition Law on the grounds that 
the constitution had specified exactly the four crimes 
for whose punishment Congress was to provide ; that 
criminal libel was not one of them; and that amend- 
ment I. forbade Congress to pass any law restricting 
freedom of speech or of the press. The Federalists 
asserted a common-law power in Federal judges to 
unish for libel, and pointed to a provision in the 
edition Law permitting the truth to be given in evi- 
dence, as an improvement on the common law, instead 
of a restriction on individual liberty. 

156. The Republican objections might have been 
made in court, on the first trial. But the Republican 
leaders had strong doubts of the impartiality of the 
Federal judges, who were Federalists. They resolved 
to intrench the party in the State legislatures. The 
Virginia legislature in 1798 passed a series 


2 Virginia 
of resolutions prepared by Madison, and and Ken- 
the Kentucky legislature in the same year ae mt 


passed a series Seb by Jefferson. Neg- 
lected or rejected by the other States, they were 
assed again by their legislatures in 1799, and were 
or along time the documentary basis of the Demo- 
cratic party (? 320). The leading*idea expressed in 
both was that the constitution was a ‘*compact’’ be- 
tween the States, and that the powers (the States) 
which had made the compact had reserved the power 
to restrain the creature of the compact, the Federal 
Government, whenever it undertook to assume powers 
not granted to it. Madison’s idea seems to have been 
that the restraint was to be imposed by a second con- 
vention of the States. Jefferson’s idea is more doubt- 
ful; if it meant that the restraint should be imposed 
by any State which should feel aggrieved, his scheme 
was merely Calhoun’s idea of nullification (2 206); 
but there are some indications that he agreed with 
Madison. 

157. The first Congress of Adams’s term of office 
ended in 1799. Its successor, elected in the heat of 
the war excitement, kept the Federalist poliey up to 
its first pitch. Out of Congress the execution of the 
objectionable laws had taken the shape of 
political persecution. Men were ee 


tried, and punished for writings which 
people had been accustomed to consider 
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legitimate political methods. Some of the charges | 
were petty, and some ridiculous. The Republican 
leaders made every trial as public as_ possible, and | 
gained votes constantly, so that the Federalists began | 
to be shy of the very powers which they had sought. 
Every new election was a storm-signal for the Federal | 
party; and the danger was increased by the appear- 
ance of schism in their own ranks. 

158. Hamilton was now a private citizen of New 
York; but he had the confidence of his 
party more largely than its nominal head, 
the president, and he maintained close and 
confidential relations with the cabinet which Adams 
had taken unchanged from Washington. The Hamil- 
ton faction saw no way of preserving and consolidating 
the newly acquired powers of the Federal Government 
but by keeping up and increasing the war feeling 
against France ; Adams had the instinctive leaning of 
an American president towards peace. Amid cries of 
wrath and despair from his party he accepted the first 
overtures of the new Napoleonic Government, sent 
envoys to negotiate a peace, and ordered them to depart 
for France when they delayed too long. Then, dis- 
covering flat treachery in his cabinet, he dismissed it 
and blurted out a public expression of his feeling that 
Hamilton and his adherents were ‘‘a British faction.” 
Hamilton retorted with a circular letter to his party 
friends, denouncing the president; the Republicans 
intercepted it and gave it a wider circulation than its 
author had intended ; and the Hamilton faction tried so 
to arrange the electoral vote that Pinckney 
should be chosen president in 1800 and 
Adams should be shelved into the vice- 
presidency. Even so, the Federal party barely missed 
success. As things turned out, the result depended 
on the electoral vote of New York ; and Aaron Burr 
(p. 837), who had introduced the drill and machinery 
of a modern American political party there, had made 
the State Republican and secured a majority for 
the Republican candidates. There was an effort by 
the Federalists to disappoint the Republicans by mak- 
ing Burr president ; but Jefferson obtained that office, 
Burr becoming vice-president for four years (2 120). 

159. The ‘‘revolution of 1800’’ decided the future 
development of the United States. The 
new dominant party entered upon its career 
weighted with the theory of State sover- 
eignty ; and a civil war was necessary before this dog- 
ma, put to use again in theservice of slavery, could be 
banished from the American system. But the demo- 
cratic development never was checked. From that 
time the interpretation of the Federal constitution has 
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generally favored individual rights at the expense of 
governmental power. As the Republicans obtained 
control of the States they altered the State constitu- 
tions so as to cut out allthe arrangements that favored 
property or class interests, and reduced political power 
to the dead level of manhood suffrage. In most of 
the States outside of New England this process was 
completed before 1815; but New England tenacity 
was proof against the advancing revolution until about 
1820. For twenty years after its downfall of 1800 the 
Federal party maintained its hopeless struggle, and 
then it faded away into nothing, leaving as its perma- 
nent memorial the excellent organization of the Fed- 
eral Government, which its successful rival hardly 
changed. Its two successors—the Whig and the 
second Republican sue were been broad-con- 
structionist parties, ike the Federal party, but they 
have admitted democracy as well; the Whig party 
adopted popular methods at least, and the Republican 
Party into a theory of individual age even higher 

n Jefferson’s,—the emancipation of enslaved labor. 
160. The disputed election of 1800 was decided in 


the new capital city of Washington, to 
en bora which the Government had just been re- 
moved. Its streets and parks existed only 


The Capitol had been begun; the White 
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House was unfinished, and its audience room was used 
by Mrs. Adams as a drying room for clothes ; and the 
Congressmen could hardly find lodgings. ‘The incon- 
veniences were only an exaggeration of the condition 
of other American cities. Their sanitary conditions 
were so bad that yellow fever from time to time re- 
duced them almost to depopulation. Again and again, 
during this decade, the fever visited Philadelphia and 
New York, drove out the people, and left the grass 
growing in the streets. The communication 
between the cities was still as bad as could is cotert peg 
be. The traveller was subject to every , 
danger or annoyance that bad roads, bad carriages, 
bad horses, bad inns, and bad police protection could 
combine to inflict upon him. But the rising spirit of 
migration seemed to urge the people to conquer these 
difficulties. The first attempts were made to introduce 
turnpike roads and canals; and proposals were ad- 
vanced for greater improvements. The war with 
natural obstacles had fairly begun, though it had little 
prospect of success until steam was brought into use 
as the ally of man. 

161. About this time the term ‘‘the West’’ ap- 

ears. It meant then the western part of The West 
New York State, the new territory north F tern 
of the Ohio, and Kentucky and Tennessee. In set- 
tling land boundaries New York had transferred to 
Massachusetts, whose claims crossed her territory, the 
right to a large tract of land in central New York. 
The sale of this had carried population considerably 
west of the Hudson. After several American expedi- 
tions against the Ohio Indians had been defeated, 
another under General Anthony Wayne (1794) had 
compelled them to give up all the territory now in the 
State of Ohio. Settlement received a new impetus 
with increased security, and the new state of affairs 
added to the population of Kentucky, whose growth 
had been seriously checked by periodical attacks from 
the Indians across the Ohio. Between 1790 and 1800 
the population of Ohio had risen from almost nothing 
to 45,000, that of Tennessee from 36,000 to 106,000, 
and that of Kentucky from 74,000 to 221,000,—the 
last-named State now exceeding five of the “old 
thirteen’’ in population. The difficulties of the west- 
ern emigrant, however, were still enormous. He ob- 
tained land of his own, fertile land and plenty of it, 
but little else. The produce of the soil had to be 
consumed at home, or near it; ready money was scarce 
and distant products scarcer; and comforts, except 
the very rudest substitutes of home manufacture, 
were unobtainable. The new life bore most hardly 
upon women ; and, if the record of woman’s share in 
the work of American colonization could be fully made 
up, the price paid for the final success would seem 
very great. 

162. ane number of er pis during these 
ten years from 75 to 903, the miles of post- 
routes from 1900 to 21,000, and the revenue i cdo 
from $38,000 to $231,000. These figures seem small 
in comparison with the 55,000 post-offices, 375,000 
miles .of post-routes, and $45,000,000 of revenue of 
1887, but the comparison with the figures of 1790 
shows a development in which the new constitution, 
with its increased security, must have been a factor. 

163. The power of Congress to regulate patents was 
already hearing fruit. Until 1789 this Serer 
power was in the hands of the States, and : 
the privileges of the inventor were restricted to the 
territory of the patenting State. Now he had a vast 
and growing territory within which all the profits of 
the invention were his own, and that development 
began by which human invention has been urged to 
its highest point, as a factor in the struggle against 
natural forces. Twenty patents were issued in 1793, 
and 22,000 ninety years afterwards; but one of the 
inventions of 1793, Whitney's cotton gin, has affected 
the history of the United States more than most of 
its wars or treaties. 
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164. When the constitution was adopted it was not 
known that the cultivation of cotton could 
be made profitable in the Southern States. 
The ‘‘roller gin’’ could clean only a half dozen pounds 
a day by slave labor. In 1784 eight bags of cotton, 
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landed in Liverpool from an American ship, were | 


seized on the ground that so much cotton could not be 
the produce of the United States. Eli Whitney, a 


Connecticut school-teacher, residing in Georgia, in- | 


vented the saw-gin, by which the cotton was dragged 
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the area of the United States, and gave them control 
of all the great river-systems of central North Amer- 
ica. The difficulties of using these rivers 
were removed almost immediately by Ful- 
ton’s utilization of steam in navigation 
(1807). Within four years steamboats were at work 
on Western waters; and thereafter the increase of 
steam navigation and that of population stimulated 
one another. Population crossed the Mississippi ; 
constantly increasing eddies filled up the vacant places 


The steam- 
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through parallel wires with openings too narrow to | to the east of the great river; and all sections of the 
allow the seeds to pass ; and one slave could now clean | country advanced as they had never advanced before. 


a thousand pounds a day. The exports of cotton 
leaped from 189,000 pounds in 1791 to 21,000,000 


pounds in 1801, and doubled in three years more. The for each decade, and it represents the west- 


! 


influence of this one invention, combined with the | 
wonderful series of British inventions which had 


paved the way for it, can hardly be estimated in its 
commercial aspects. Its political influences were even 
wider, but more unhappy. The introduction of the 
commercial element into the slave system of the South 
robbed it at once of the patriarchal features which had 


made it tolerable ; but, at the same time, it developed | 


in slave-holders a new disposition to uphold and de- 
fend a system of slave labor as a ‘* positive good.’’ 
The abolition societies of the South began to dwindle 
as soon as the results of Whitney’s invention began 

to be manifest. 
165. The development of a class whose profits were 
merely the extorted natural wages of the 


Slavery black laborer was certain ; and its political 
and democ- : A | 
racy. power was as certain, though it never 


showed itself clearly until after 1830. And 
this class was to have a peculiarly distorting effect on 
the political history of the United States. Aristocratic 
in every sense but one, it was ultra-Democratic (in a 
purely party sense) in its devotion to State sovereignty, 
for the legal basis of the slave system was in the laws 
of the several States. In time, the aristocratic ele- 
ment got control of the party which had originally 
looked to State rights as a bulwark of individual 
rights; and the party was finally committed to the 
employment of its original doctrine for an entirely 
different purpose,—the suppression of the black 
laborer’s wages. 


VII. DEMOCRACY AND NATIONALITY: 1801-29. 


166. When Jefferson took office in 1801 he succeeded 
toa task larger than he imagined. His 
eer party, ignoring the natural forces which 
ality. tied the States together even against their 
wills, insisted that the legal basis of the 
bond was in the power of any State to withdraw at 
will. This was ‘no nationality ; and foreign nations 
naturally refused to take the American national coin at 
any higher valuation than that at which it was current 
in its own country. The urgent necessity was for a 
reconciliation between democracy and nationality; and 
this was the work of this period. An underlying 
sense of’ all this has led Democratic leaders to eall the 
war of 1812-15 the “‘second war for independence’; 
but the result was as much independence of past ideas 
as of Great Britain. 

167. The first force in the new direction was the 
acquisition of Louisiana (2 32) in 1803. 
Napoleon had acquired it from Spain, and, 
_ _ fearing an attack upon it by Great Britain, 
offered it to the United States for $15,000,000. Jef- 
ferson and his party were eager to accept the offer; 
but the constitution gave the Federal Government no 

ower to buy and hold territory, and the party was 

ased on a strict construction of the constitution. 
Possession of power forced the strict-construction 
party to broaden its ideas, and Louisiana was bought, 
though Jefferson quieted his conscience by talking for 
a time of a futile proposal to amend the constitution 
so as to grant the necessary power. The acquisition 
of the western Mississippi basin more than doubled 


Louis- 
jana, 


r 


The ‘‘ centre of population ’’ has been care- 


: ‘ ae ind ¢ oti Centre of 
fully ascertained by the census authorities population. 
ward movement of population very closely. During 


this period it advanced from about the middle of the 
State of Maryland to its extreme western limit; that 
is, the centre of population was in 1830 nearly at the 
mn had been the western limit of population 
in 1770. 

168. Jefferson also laid the basis for a further acqui- 
sition in the future by sending an expedi- 
tion under Lewis and Clarke to explore the 
territory north of the then Spanish terri- 


The Oregon 
country. 


. oe _ California and west of the Rocky Mountains— 
the ‘ 


regon country’? as it was afterwards called 
(@@ 221, 224). The explorations of this party (1804), 


with Captain Gray’s discovery of the Columbia river 


(1792), made the best part of the claims of the 
United States to the country forty years later. 

169. Jefferson was re-elected in 1804, serving until 
1809; his party now controlled almost all 
the States outside of New England, and 
could elect almost any one whom it chose 
to the presidency. Imitating Washington in refusing 
a third. term of office, Jefferson establighed the pre- 
cedent, which has not since been violated, restricting a 
president to two terms, though the constitution con- 
tains no such restriction. The great success of his 
presidency had been the acquisition of Louisiana, 
which was a violation of his party principles; but all 
his minor successes were, like this, recognitions of the 
national sovereignty which he disliked so much. After 
a short and brilliant naval war the Barbary pirates 
were reduced to submission (1805). And the authority 
of the nation was asserted for the first time in inter- 
nal affairs. The long-continued control of New Orleans 
by Spain, and the persistent intrigues of the Spanish 
authorities, looking towards a separation of the whole 
western country from the United States, had been 
ended by the annexation of Louisiana, and they will 
probably remain forever hidden in the secret history of 
the early West. They had left behind a dangerous 
ignorance of Federal power and control, of which Burr 
took advantage (1807). Organizing an expedition in 
Kentucky and Tennessee, probably for the conquest 
of the Spanish colony of Moxiat, he was arrested on 
the lower Mississippi and brought back to Virginia. 
He was acquitted ; but the incident opened up a vaster 
view of the national authority than democracy had yet 
been able to take. It had been said, forty years before, 
that Great Britain had long arms, but that 3000 miles 
was too far to extend them ; it was something to know 
now that the arms of the Federal Government were 
long enough to reach from Washington city to the 
Mississippi. ‘ 

170. A the success of Jefferson was confined to his 
first four years ; all his heavy failures were 
in his second term, in which he and his 
party as persistently refused to recognize 
or assert the inherent power of the nation 
in international affairs. The Jay treaty expired in 
1804 by limitation, and American commerce was there- 
after left to the course of events, without any restric- 
tion of treaty obligations, since Jefferson refused to 
accept the only treaty which the British Gove: ; 
was willing to make. All the difficulties 
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lowed may be summed up in a few words: the British | the British Isles, thus beginning his ‘‘ continental sys- 


Government was then the representative of the ancient tem.”’ 
system of restriction of commerce, and had a_power- | 


ful navy to enforce its ideas; the American Govern- 


ment was endeavoring to force into international | 
recognition the present system of neutral rights and | 


unrestricted commerce, but its suspicious democracy 
refused to give it a navy sufficient to command respect 
for its ideas. Indeed, the American Government did 
not want the navy ; it apparently expected to gain its 
— without the exhibition of anything but moral 
oree. 


171. Great Britain was now at war, from time to | 
bed. time, with almost every other nation of 
Neutra ni : - : ’ 7 
commerce, “urope. In time of peace European na- 


tions followed generally the old restrictive 
rinciple of allowing another nation, like the United 
tates, no commercial access to their colonies; but, 
when they were at war with Great Britain, whose navy 


controlled the ocean, they were very willing to allow the | 


neutral American merchantmen to carry away their 
surplus colonial produce. Great Britain had insisted 
for fifty years that the neutral nation, in such cases, 
was really intervening in the war as an ally ot her 
enemy; but she had so far modified her claim as to 
admit that ‘‘ transshipment,’’ or breaking bulk, in the 
United States was enough to qualify the commerce for 
recognition, no matter whither it was directed after 
transshipment. The neutral nation thus gained a 
double freight, and grew rich in the traffic; the belli- 
gerent nations no longer had commerce afloat for Brit- 
ish vessels to capture ; and the ‘‘ frauds of the neutral 
flags’’ became a standing subject of complaint among 
British merchants and naval officers. About 1805 
British prize courts began to disregard transshipment 
and to condemn American vessels which had made the 
voyage from a European colony to the mother country 
by way of the United States. This was really a re- 
striction of American commerce to purely American 
productions, or to commerce with Great Britain direct, 
with the payment of duties in British ports. 
172. The question of expatriation, too, furnished a 
goed _many burning grievances. (treat 
ad ritain maintained the old German rule of 
‘ perpetual allegiance, though she had modi- 
fied it by allowing the right of emigration. The 
United States, founded by immigration, was anxious 
to establish what Great Britain was not disposed to 
rant, the right of the subject to divest himself of al- 
Sane by naturalization under a foreign jurisdiction. 
Four facts thus tended to break off friendly relations— 
(1) Great Britain’s claim to allegiance over American 
naturalized subjects ; (2) her claim to the belligerent 
‘right of search of neutral vessels; (3) her claim of 
right to impress for her vessels of war her 
subjects who were seamen wherever found ; 
and (4) the difficulty of distinguishing 
native-born Americans from British subjects, even if 
the right to impress naturalized American subjects 
were granted. British naval officers even undertook 
to throw the onus probandi upon Americans—to con- 
sider all who spoke the English language as British 
subjects, unless they could produce proof that they 
were native-born Americans. The oeicca sailor 
who lost his papers was thus open to impressment. 
The American Government in 1810 Seana the cases 
of such impressments since 1803, as numbering over 
4000, about one-third of the cases resulting in the 
discharge of the impressed man; but no one could say 
how many cases had never been brought to the atten- 
tion of a Government which never did anything more 
than remonstrate about them. 
173. In May, 1806, the British Government, by 
orders in council, declared a blockade of 
Ordersin the whole continent of Europe from Brest 
* to the Elbe, about 800 miles. In Novem- 
ber, after the battle of Jena, Napoleon answered by 
the ‘‘ Berlin decree,”’ in which he assumed to blockade 


= 


Impress- 
ment. 


/ answered by further orders in council, for- 


A year later the British Government 
Berlin and 
Milan de- 


bidding American trade with any country areas 


from which the British flag was excluded, 
allowing direct trade from the United States to Sweden 
only, in American products, and permitting American 
trade with other parts of Europe only on condition of 
touching in England and paying duties. Napoleon 
retorted with the ‘‘ Milan decree,’’ declaring good 
prize any vessel which should submit to search by a 
British ship ; but this was evidently a vain fulmination. 

174. The Democratic party of the United States 
was almost exclusively agricultural, and 
had little knowledge of or sympathy with 
commercial interests; it had little confidence in the 
American navy; it was. pledged to the reduction of 
national expenses and the debt, and did not wish to 
take on its shoulders the responsibility for a aay 7 


The navy. 


and, as the section of country most affected by the 
orders in council, New England, was Federalist, and 
made up the active and irreconcilable opposition, a 
tinge of political feeling could not but color the deci- 
sions of the dominant party. Various ridiculous pro- 
posals were considered as substitutes for a necessarily 
naval war; and perhaps the most ridiculous was 
adopted. Since the use of non-intercourse agree- 
ments as revolutionary weapons against Great Britain 
(2 50), an overweening confidence in such measures 
had sprung up, and one of them was now resorted 
to—the embargo (1807), forbidding foreign 
commerce altogether. It was expected to 
starve Great Britain into a change of 
policy; and its effects may be seen by comparing the 
$20,000,000 exports of 1790, $49,000,000 of 1807, and 
$9,000,000 of 1808. It does not seem to have struck 
those who passed the measure that the agricultural 
districts also might find the change unpleasant; but 
that was the result, and their complaints reinforced 
those of New England, and closed Jefferson’s second 
term in a cloud of recognized misfortune. The pres- 
sure had been slightly relieved by the substitution of 
the Non-intercourse Law (1809) for the embargo; it 
prohibited intercourse with Great Britain 

and France and their dependencies, leaving ee 
other foreign commerce open ; but Madi- 
son, Jefferson’s successor in 1808-09, assumed in the 


The 
Embargo. 


pretidenay a burden which was not enviable. New 
ingland was in a ferment, and was even P 
suspected of designs to resist the restrictive eee 


sytem by force (2180); and the administra- 
tion did not feel secure enough in its position to face 
the future with confidence. 

175. The Non-intercourse Law was to be abandoned 
as to either belligerent which should abandon its 
attacks on neutral commerce, and maintained against 
the other. In 1810 Napoleon officially informed the 
American Government that he had abandoned his 
system. He continued to enforce it in fact; but his 
official fiction served its purpose of limiting the non- 
intercourse for the future to Great Britain, and thus 
straining relations between that country and the 
United States still further. The elections of 1811-12 
resulted everywhere in the defeat of ‘‘ submission 
men’’ and in the choice of new members who were 
determined to resort to war against Great Britain ; 
France had not been able to offer such concrete cases 
of injury as her enemy, and there was no general dis- 

osition to include her in the war. Clay, Calhoun, 
rawford, and other new men seized the lead in the 
two houses of Congress, and forced Madi- 


son to agree to a declaration of war as a con- eT y 
dition oF his re-election in 1812. War was 

begun by the declaration of June 18, 1812. The New 
England Federalists always called it ‘‘ Mr. em 
Madison’s war,’’ but the president was  YArwiy 


about the most unwilling participant in it. 
176. The national democracy meant to attack Great 
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Britain in Canada, partly to gratify its Western con- 
stituency, who had been harassed by Indian attacks, 
asserted to have been instigated from Canada. Pre- 
monitions of success were drawn from the battle of 
Tippecanoe, in which Harrison had defeated 
the northwestern league of Indians formed 
by Tecumseh (1811). Between the solidly 
settled Atlantic States and the Canadian frontier was 
a wide stretch of unsettled or thinly settled country, 
which was itself a formidable obstacle to war. Ohio 
had been admitted as a State in 1802, and 
Louisiana was admitted in 1812; but their 


Tippe- 
canoe. 


Theatre of 
the war. 


evelopment in population and resources. Cincinnati 
was a little settlement of 2500 inhabitants ; the fringe 


of settled country ran not very far north of it; and all | 
beyond was a wilderness of which little was known to | 


the authorities. The case was much the same with 
western New York; the army which was to cross the 
Niagara river must journey almost all the way from 
Albany through a country far more thinly peopled 
than the far western Territories are in 1887. The 
difficulties of transport gave opportunities for pecula- 
tion; and a barrel of four sometimes reached the 
frontier army with its cost multiplied seven or eight 
fold. When a navy was to be built on the lakes, the 
ropes, anchors, guns, and all material had be carried 
overland for a distance about equal to the length 
of England; and even then sailors had to be brought 
to man the navy, and the vessels were built of green 
timber; one vessel was launched nine weeks after 
her timber was cut. It would have been far less 
costly, as events proved, to have entered at once 
upon a naval war; but the crusade against Canada 
had been proclaimed all through Kentucky and 
the West, and their people were determined to 
Wipe out their old scores before the conclusion of 
the war. 

177. The war opened with disaster—Hull’s surren- 
der of Detroit; and disaster attended it for 
two years. Political appointments to posi- 
tions in the regular army. were numerous, 
and such officers were worse than useless. The men 
were not fitly trained or supplied. The war depart- 
ment showed no great knowledge, and poverty put 
its little knowledge out of service. Several futile 
attempts at invasion were followed by defeat or abor- 
tion, until the political officers were weeded out at the 
end of the year 1813, and Brown, Scott, Ripley, and 
others who had fought their way up were put in com- 
mand. Then forthe first time the men were drilled 
and brought into effective condition ; and two success- 
ful battles in 1814—Chippewa and Lundy’s 


Disasters 
by land. 


aoe Lane—threw some glory on the end of the 
eeezis war. So weak were the preparations.even 

; for defence that a British expedition in 1814 
Washing- met no effective resistance when it landed 
ton burnt. and burned Washington. It was defeated, 


however, in an attempt to take Baltimore. 
178. The American navy at the outbreak of the 
war numbered half a dozen frigates and 
about the same number of smaller vesse's. 
This was but a puny adversary for tn2 
thousand sail of the British navy, which had captured 
or shut up in port all the other navies of Europe. 
But the small number of American vessels, with the 
super-abundance of trained officers, gave them one 
great advantage: the training and discipline of the 
men, and the equipment of the vessels, had been 
brought to the very highest point. Captains who 
could command a yessel but for a short time, yielding 
her then to another officer who was to take his sea 
service in rotation, were all ambitious to make their 
mark during their term. ‘The art of handling and 
fighting the old broadside sailing ‘‘ frigate ’’ had been 
carried in the little American navy to a point which 
unvarying success and a tendency to fleet-combats 
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admission had been due to the desjre to | 
pani them self-government rather than to their full, 


[HISTORY. 


| had now made far less common among British cap- 
| tains. 
| 179. The first year of the war saw five ship-duels, 
in all of which the American frigates either 
/captured or sunk their adversaries. Four 
others followed in 1813, in two of which 
the British vessels came off victorious. The attention 
of the British Government had by that time been 
fully diverted to the North American coast ; its block- 
_ading fleets made it very difficult for the larger Amer- 
ican vessels to get to sea; and there were but seven 
other ship-combats, in only one of which the Amer- 
ican vessel was taken. Most of the work was done by 
three frigates, the ‘‘ Constitution,’’ the ‘‘ Essex,’’ and 
the ‘‘ United States.’’ There was fighting also on the 
Great Lakes between improvised fleets of small vessels. 
Perry captured the British fleet on Lake 
Krie (1813) and Macdonough the British “fpPrspe? 
fleet on Lake Champlain (1814). The former j 
victory led to the end of the war in the West. Har- 
rison, the American commander in that section shipped 
his army across the lake in Perry’s fleet, and routed 
the British and Canadian army at the Thames. 

180. The home dislike to the war had inereased 
steadily with the evidence of incompetent 


Naval 
successes, 


Victories on 


management by the administration. The peng 
Federalists, who had always desired a navy, England. 


pointed to the naval successes as the best 

proof of the folly with which the war had been un- 
dertaken and managed. New England Federalists 
complained that the Federal Government utterly 
neglected the defence of their coast, and that Southern 
influence was far too strong in national affairs. They 
showed at every opportunity a disposition to adopt 
the furthest stretch of State sovereignty, as stated in 
the Kentucky resolutions ; and every such develop- 
ment urged the national democracy unconsciously 
further on the road to nationality. When the New 
England States sent delegates to meet at 


Hartford and consider their grievances and ymca 
the best remedies—a step perfectly proper tion. 


on the Democratic theory of a ‘‘ voluntary 

Union ’’—treason was suspected, and a readiness to 
suppress it by force was plainly shown. The recom- 
mendations of the convention came to nothing; but 
the attitude of the dominant party towards it is one 
of the symptoms of the manner in which the trials of 
actual war were steadily reconciling democracy and 
nationality. The object which Hamilton had sought 


1 The naval officers who came most prominently to notice in 
the war were Hull and Lawrence (see p. 838) and the following: 
STEPHEN DECATUR was born at Sinnepuxent, Md., Jan. 5, 1779, and 
| died at Washington (shot in a duel) March 22, 1820. He distin- 
guished himself in the first Algerine war 1803-4, by his capture 
of the British frigate “Macedonian,” while in command of the 
“United States,” and inthe brief war which brought about the 
final submission of the Algerines in 1815.--THOMAS MACDONOUGH 
was bornin Newcastle county, Del., Dec. 23, 1783, and died at sea, 
Nov. 16, 1825. He was commodore of the American fleet on Lake 
Champlain, in its victory over the British fleet—OLIVER HAZARD 
PeRRY was born at South Kingston, R. I., Aug. 23, 1785, and died 
on the island of Trinidad, Ang: 23, 1819. His great achievement 
was his victory over the British fleet, 1813, laconically announced 
in the despatch : “ We have met the enemy, and they are ours.” 
-—-DAVID PorTER* was born at Boston, Mass., Feb. 1, 1780. After 
service in a merchantman, he entered the navy in 1798, served in 
the Algerine war and elsewhere, and in 1812 was in co of 
the ‘ Essex.” His most brilliant service was his the 
Pacific in 1813-14, in which he swept that ocean of British w Ts, 
and was finally captured in the neutral harbor of Val by 
two British vessels, after the most desperate naval combat of the 
war. He resigned in 1826, after a difficulty with the navy 

partment, and took command of the Mexican navy. 
near Constantinople, March 28, 1843, while serving as minister to 
Turkey. See D. D. Porter's Memoir of David and 
Irving's Spanish Papers, vol. ii—JOHN RODGERS» was in 
Harford county, Md., in 1771. He entered the navy in 1798 as a 
' lieutenant, rose to a captaincy, commanded the Mediterranean 
fleet in 1805, and the frigate ‘ President” during the: } 
with the “ Little Belt” in 1811. He was in command of the 
at New York in 1812, and hurried it to sea, lest_his 
should forbid it to leave port. He comm 
other cruise the same year, but only individual 
made. He died at Philadelphia, Aug. 1, 1838, 


a fees David PorrTER, vol. xix. p. 923.—A} 
» [See John RopGERS, vol. xx. p. 910.—A! 
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by high tariffs and the development of national classes 
had been attained by more natural and healthy means. 
181. In April, 1814, the first abdication of Napoleon 


took place, and Great Britain was able to give more | 
attention to her American antagonist. The main attack | 
was to be made on Louisiana, the weakest and most | 


distant portion of the Union. A fleet and army were 
sent thither, and, after much delay, landed below the 


city. The nearest settled country was Tennessee ; 
i and between it and New Orleans was a/| 
Bees. wilderness four hundred miles long. An- 


defence of New Orleans. His popularity and energy 


brought riflemen down the river and put them into 
The British assault was marred by hopeless | 


osition. 
litedérs) and the gallantry of the men only made 
their slaughter and repulse more complete (January 
8; 1815). eace had been made at Ghent 
fifteen days before the battle was fought, 
but the news of the battle and the peace reached 


Peace. 


Washington almost together, the former going far to. 


make the latter tolerable. 
182. Though the land war had gone almost uniformly 
ean! against the United States, and the Amer- 

s. . . 

ican naval successes had been just enough 
to irritate the English mind, and though the British 
negotiators had nothing to dread and everything to 
demand, the treaty was quite satisfactory to the United 
States. It is true that it said not a word about the 
uestions of impressment, search, and neutral rights, 
the grounds of the war; Great Britain did not abandon 
her position on any of them. But everybody knew 
that circumstances had changed. The new naval 
wer whose frigates alone in the past twenty years 
ad shown their ability-to fight English frigates on 
ual terms was not likely to be troubled in future 
with the question of impressment ; and in fact, while 
not renouncing the right, the British Government no 
longer attempted to enforce it. The navy, it must be 
confessed, was the force which had at last given the 
United States a recognized and cordial acceptance in 


the family of nations; it had solved the problem of | 


the reconciliation of democracy and nationality. From 
this time the dominant party shows an increasing dis- 
position to exalt and maintain the national element of 
the American system. 
183. The remainder of this period is one of the bar- 
renest in American history. The opposi- 
Extinetion tion of the Federal party to the war com- 
eral party. pleted the measure of its unpopularity, and 
it had only a prefunctory existence for a few 
years longer. There was but one real party, and the 
political struggles within it tended to take the shape 
of purely personal politics. Scandal, intrigue, and 
personal criticism became the most marked character- 
istics of American politics until the dominant party 
broke at the end of the period, and real party conflict 
was renewed. But the seeds of the final disruption 
are visible from the peace of 1814. The old-fashioned 
Republicans looked with intense suspicion on the new 
form of Republicanism generated by the war, a type 
which instinctively bent its energies toward the further 
development of national power. Clay was the natural 
er of the new democracy; but John Quincy 
Adams and others of Federalist. antecedents or lean- 
ings took to the new doctrines kindly ; and even Cal- 
houn, Crawford (p. 837), and others of the Southern 
interest were at first strongly inclined to support them. 
One of the first effects was the revival of protection 
and of a national bank. J 
184. The charter of the national bank (2 146) had 
_ expired in 1811, and the dominant party 
pare had refused to recharter it. The attempt 
to carry on the war by loans resulted in 
almost a bankruptcy and in a complete 


.e for consideration, a second bank was chartered 
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drew Jackson had become the most promi- | 
nent citizen of Tennessee, and he was ordered to the | 


to act efficiently. As soon as peace gave 
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| for twenty years, with a capital of $35,000,000, four- 
| fifths of which might be in Government stock. It 
was to have the custody of the Government revenues, 
but the secretary of the treasury could divert the 
revenues to other custodians, giving his reasons for 
such action to Congress. This clause, meant to cover 
cases in which the Bank of the United States had no 
branch at a place where money was needed, was after- 
wards put to use for a very different purpose (¢ 204). 

185. Protection was advocated again on national 
grounds, but not quite on those which had 
moved Hamilton (2146). The additional 
receipts were now to be expended for fortifications and 
other national defences, and for national roads and 
canals, the latter to be considered solely as military 
measures, with an incidental benefit to the people. 
Business distress among the people gave additional 
force to the proposal. The war and blockade had 
been an active form of protection, under which 
American manufactures had sprung up in_ great 
‘abundance. As soon as peace was made English 
manufacturers poured their products into the United 
States, and drove their American rivals out of busi- 
ness or reduced them to desperate straits. Their cries 
to Congress for relief had a double effect. They gave 
the spur to the nationalizing advocates of protection, 
and, as most of the manufacturers were in New Eng- 
land or New York, they developed in the citadel of 
Federalism a class which looked for help to a Repub- 
lican Congress, and was therefore bound to oppose the 
Federal party. This was the main force which brought 
New England into the Republican fold before 1825. An 
increase in the number of spindles from 
80,000 in 1811 to 500,000 in 1815, and in 
cotton consumption from 500 bales in 1800 
to 90,000 in 1815, the rise of manufacturing towns, 
and the rapid development of the mechanical tendencies 
of a people who had been hitherto almost exclusively 
agricultural, were influences which were to be reckoned 
with in the politics of a democratic country. 

186. The tariff of 1816 imposed a duty of about 25 
per cent. on imports of cotton and woollen 
goods, and specific duties on iron imports. 
The ad valorem duties carried most of the 
manufacturers through the financial crisis of 1818-19, 
but the iron duties were less satisfactory. In English 
manufacture the substitution of coke for charcoal in 
iron production led to continual decrease in price. As 
the price went down the specific duties were continually 
increasing the absolute amount of protection. Thus 
spared the necessity for improvements in production, 
the American manufacturers felt English competition 
more keenly as the years went by, and called for more 
protection. 

187. Monroe succeeded Madison as president in 
1817, and, re-elected with hardly any oppo- 
sition in 1820, he served until 1825. So 
complete was the supremacy of the Repub- 
lican party that this is often called ‘the 
era of good feeling.’’ It came to an end when a suc- 
cessor to Monroe was to be elected; the two sections 
of the dominant party then had their first opportunity 
for open struggle. During Monroe’s two terms of 
office the nationalizing party developed the policy on 
which it proposed to manage national affairs. ‘This 
was largely is product of the continually aren | 
western movement of population. The influence o 
the steamboat was felt more and more every year, and 
the want of a similar improvement in land transport 
was correspondingly evident. The attention drawn to 
western New York by the war had filled that part of 
the State with a new population. The Southern 
Indians had been conliphelels: overthrown by Jackson 
during the war of 1812, and forced to cede their lands ; 
all the territory west of Georgia was thus opened u 
‘to settlement. The admission of the new States o 

Indiana (1816), Mississippi (1817), Tllinois (1818), 
| Alabama (1819), Maine (1820), and Missouri (1821)— 
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all but Maine the product and evidence of Western 

growth—were the immediate results of the | 
development consequent upon the war. All | 
the territory east of the Mississippi, except | 
the northern part of the northwest terri- | 


Admission 
of Indiana, 
Mississippi, 
Illinois, 


et tory, was now formed into self-governing | 
Missouri, States; the State system had already 


crossed the Mississippi; and all that was) 
needed for further development was the locomotive | 
engine. The four millions of 1790 had grown into 
thirteen millions in 1830; and there was a steady in- 
crease of one-third in each decade. 

188. The urgent demand of Western settlers for 
some road to a market led to a variety of schemes to 
facilitate intercourse between the East and the West, 
—the most suecessful being that completed 
in New York in 1825, the Erie Canal. 
The Hudson river forms the great natural breach in 
the barrier range which runs parallel to the Atlantic 
coast. When the traveller has passed up the Hudson 
through that range he sees before him a vast champaign 
country extending westward to the Great Lakes, and 
perfectly adapted by nature for a canal. Such a canal, 
to turn Western traffic into the lake rivers and through 
the lakes, the canal, and the Hudson to New York 
city, was begun by the State through the influence of 
De Witt Clinton, was derisively called ‘‘ Clinton’s big 
ditch”? until its completion, and laid the foundations 
for the great commercial prosperity of New York State 
and city. Long before it was finished the evident 
certainty of its suecess had seduced other States into 
far less successful enterprises of the kind and had 
established as a nationalizing policy the combination 
of high taris and expenditures for internal improve- 
The “Ameri. Ments which was Jong known as the 
can system.” American system.’’ The tariffs of duties 

on imports were to be carried as high as 

revenue results would approve; within this limit the 
duties were to be defined for purposes of protection ; 
and the superabundant revenues were to be expended 
for the improvement of roads, rivers, and harbors, and 
for every enterprise which would tend to aid the people 
in their efforts to subdue the continent. Protection 
was now to be for national benefit, not for the benefit 
of classes. Western farmers were to have manufac- 
turing towns at their doors, as markets for the surplus 
which had hitherto been rotting on their farms ; com- 
petition among manufacturers was to keep down prices ; 
migration to all the new advantages of the West was 
to be made easy at national expense ; and Henry Clay’s 
eloquence was to commend the whole policy to the 
people. The old Democracy, particularly in the South, 
insisted that the whole scheme really had its basis in 
benefits to classe$, that its communistic features were 
not such as the constitution meant to cover by its 
grant of power to Congress to levy taxation for the 
eneral welfare, and that any such legislation would 

é unconstitutional. The dissatisfaction in the South 

rose higher when the tariffs were increased 


Erie Canal. 


Tariffsof in 1824 and 1828. The proportion of eus- 
1824 and ° 5 
1898. toms revenue to dutiable imports rose to 


37 per cent. in 1825 and to 44 per cent. in 

1829; and the ratio to aggregate imports to 33 per 
cent. in 1825 and 37 per cent. in 1829. As yet, how- 
ever, the Southern dissatisfaction showed itself only in 
resolutions of State legislatures. 

_ 189. In the sudden development of the new nation 
circumstances had conspired to give social forces an 
abnormally materialistic cast, and this had strongly 
influenced the expression of the national life. Its lit- 


'towards the United States. 


erature and its art had amounted to little, for the 
American people were still engaged in the fiercest 
warfare against natural difficulties, which absorbed all 
their energies. 

190, In international relations the action of the 
Government was strong, quiet, and self-respecting. 
Its first weighty action took place in 1823. It had 
become pretty evident that the Holy Alliance, in addi- 
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tion to its interventions in Europe to ns popular 
risings, meant to aid Spain in bringing her 


revolted South-American colonies to. obe ware 
dience. Great Britain had been drifting — qoctrine. 


steadily away from the Alliance, and Can- 

ning, the new secretary, determined to call in the 
weight of the trans-Atlantic power as a check upon it. 
A hint to the American minister was followed by a 
few pregnant passages in President Monroe’s annual 
message in December. Stating the friendly relations 
of the United States with the new South-American 


| republics, he went on to say, ‘‘ We could not view an 


interposition for oppressing them (the South-Ameri- 


|can states), or controlling in any other manner their 


destiny by any European power, in any other light 
than as a manifestation of an unfriendly disposition 
” If both the United 
States and Great Britain were to take this ground the 
fate of a fleet sent by the Alliance across the Atlantic 
was not in much doubt, and the project was at once 
given up. The ‘‘ Monroe doctrine,’ however, has 
remained the rule of foreign intercourse for all Ameri- 
can parties. Added to the already established refusal 
of the United States to become entangled in any Eu- 
ropean wars or alliances, it has separated the two con- 
tinents, to their common advantage. 

191. It was supposed at the time that Spain might 
transfer her colonial claims to some 
stronger power; and Mr. Monroe there- 
fore went on to say that ‘‘the American 
continents should no longer be subjects for any new 
European colonial settlement.’? The meaning of this 
was well understood at the time ; and, when its con- 
dition failed, the statement lost its force. It has been 
supposed that it bound the United States to resist 
any further establishment of European colonies in 
the Americas. Such a réle of universal arbiter has 
always been repudiated by the United States,—though 
its sympathies, more or less active, must always go 
with any American republic which falls into collision 
with any such colonizing scheme. 

192. By a treaty with Russia (1825) that power 


The colo- 
nial clause. 


gave up all claims on the Pacifie coast 
south of the present limits of Alaska. The connaet 
northern boundary of the United States boundary. 


had been settled by the treaty of 1783; 

and, after the acquisition of Louisiana, a convention 
with Great Britain settled the boundary on the line 
of 49° N. lat. as far west as the Rocky Mountains 
(1818). West of these mountains the so-called Oregon 
country (2 168), on whose limits the two powers could 
not agree, was to be held in common possession for 
ten years. This common possession was prolonged b 
another convention (1827) indefinitely, with the privi- 
lege to either power to terminate it on giving twelve 
= notice. This arrangement lasted until 1846 
@ 224). 

193. ees eons tre came to an end in 
1825. e had originally been an extreme 
Democrat, who could hardly speak of mre ao 
Washington with patience; he had slowly 
changed into a very moderate Republican, whose ten- 
dencies were eagerly claimed by the few remaining 
Federalists as identical with their own. The nation- 
alizing faction of the dominant party had seored 
almost. all the successes of the administration, and 


the divergence between it and the opposing faction 
was steadily becoming more apparent. All the candi- 


dates for the presidency in 1824—Andrew Jackson, a 
rivate citizen of Tennessee; William H. Crawford, 
onroe’s secretary of the treasury; John Quiney 

Adams, his secretary of state; and Henry Clay, the 

speaker of the house of representative imed to 

be Republicans alike ; but the personal nature of the 
nea was shown by the tendency of their suppor! 
ers to call themselves ‘‘ Adams men ”’ or “Jackson 
men,”’ rather than by any real party title. Calho 
was supported by all parties for the vice-pr 
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and was elected without difficulty. The choice of a 
president was more doubtful. 
194. None of the four candidates had anything like 
a party organization behind him. Adams 
and Clay represented the nationalizing ele- 
ment, as Crawford and Jackson did not; 
but there the likeness among them stopped. The 
strongest forces behind Adams were the new manufac- 
turing and commercial interests of the East; behind 
Clay were the desires of the West for internal im- 
rovements at public expense as a set-off to the bene- 
ts which the seaboard States had already received 


Party di- 
vergence, 


from the Government; and the two elements were | 


soon to be united into the National Republican or 
Whig party. 


and leanings. 
new democracy,—not very cultured, perhaps, but 


honest, and hating every shade of class control in- | 


stinctively. As he became better known the whole 
force of the new drift of things turned in his direc- 
tion ; “hurrah for Jackson’’ undoubtedly often rep- 
resented tendencies which the speaker would have 
found it hard to express otherwise. 
taken out of the race, just after this election, by 
physical failure, and Adams by the revival of ancient 

uarrels with the Federalists of New England; and 
the future was to be with Clay or with Jackson. But 
in 1824 the question of success among the four was 
not an easy one to decide. The electors gave no one 
a majority ; and the house of representatives gave the 
presidency to Adams (#2 119, 120). 

195. Adams’s election in 1824 was due to the fact 
that Clay’s friends in the house—unable to 
vote for him, as he was the lowest in the 
electoral vote, and only three names were 
open to choice in the house—very natu- 
rally gave their votes to Adams. As Adams appointed 
Clay to the leading position in his cabinet, the de- 
feated party at once raised the ery of ‘‘ bargain and 
intrigue,’’ one of the most effective in a democracy, 
and it was kept up throughout Adams’s four years of 
office. Jackson had received the largest number of 
electoral votes, though not a majority; and the hazy 
notion that he had ats injured because of his devo- 
tion to the people increased his popularity. Though 
demagogues made use of it for selfish purposes, this 
feeling was an honest one, and Adams had nothing to 
pee to it. He tried vigorously to uphold the 
‘* American system,’’ and succeeded in passing the 
tariff of 1828; he tried to maintain the in- 
fluence of the United States on both the 
American continents; but he remained as 
unpopular as his rival grew popular. In 1828 Adams 
was easily displaced by Jackson. Calhoun was re- 
elected vice-president. 

196. Jackson’s inauguration in 1829 closes this 
period as it ends the time during which a 


The Adams 
administra- 
tion. 


Election 
of 1828. 


Em ms disruption of the Union by the peaceable 
an withdrawal of any State was even possible. 
> et The party which had made State sover- 


eignty its bulwark in 1798 was now in con- 
trol of the government again; but Jackson’s procla- 
mation in his first term, in which he warned South 
Carolina that ‘‘disunion by armed force is treason,”’ 
and that blood must flow if the laws. were resisted, 
8 s a very different tone from the speculations of 

efferson on possible future divisions of the United 
States. And even the sudden attempt of South Caro- 
lina to exercise independent action (2 206), which would 
have been looked upon as almost a right forty years be- 
fore, shows that some interest dependent upon State 
sovereignty had taken alarm at the evident drift of 
events, and was anxious to lodge a claim to the right 
before it should slip from its fingers forever. Nullifi- 
cation was but the first skirmish between the two hos- 
tile forces of slavery and democracy. 

197. When the vast territory of Louisiana was ac- 


Crawford was the representative of the | 
old Democratic party, with all its outhern influences | 
Jackson was the personification of the | 


Crawford was) 
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| quired in 1803 the new owner found slavery already 
established there by custom recognized by 
‘French and Spanish law. Congress tacitly 
‘ratified existing law by taking no action; slavery con- 
‘tinued legal, and spread further through the terri- 
|tory; andthe State of Louisiana entered as a slave 
State in 1812. The next State to be carved out of the 
territory was Missouri, admitted in 1821. A Territory, 
on applying for admission as a State, brings a consti- 
tution for inspection by Congress ; and, when it was 
found that the new State of Missouri proposed to 
recognize and continue slavery, a vigorous opposition 
spread through the North and West, and carried most 
of the senators and representatives from those sec- 
tions with it. Inthe house of representatives these 
two sections had a greatly superior number of mem- 
bers; butas the number of Northern and Southern 
States had been kept about equal, the compact South- 
ern vote, with one or two Mevthann allies, generally 
retained control of the senate. Admitted by the sen- 
/ate and rejected by the house, Missouri’s application 
hung suspended for several years, until it was success- 
ful by the admission of Maine, a balancing 


Slavery. 


: Tk 
Northern State, and by the following ar- icon 
rangement, known as the Missouri compro- jaye 


mise of 1820: Missouri was to enter as a 
slave State; slavery was forever prohibited through- 
out the rest of the Louisiana purchase north of lat, 
36° 30’, the main southern boundary of Missouri ; and, 
though nothing was said of the territory south of the 
compromise line, it was understood that any State 
formed out of it was to bea slave State, if it so wished 
(2249). Arkansas entered under this provision in 1836. 

198. The question of slavery was thus set at rest 
for the present, though a few agitators were roused to 
more zealous opposition to the essence of slavery it- 
self. In the next decade these agitators succeeded 
only in the conversion of a few recruits, but these re- 
cruits were the ones who took up the work at the 
opening of the next period and never gave it up until 
slavery wasended. It is plain now, how- 


ever, that North and South had already reccone 
drifted so far apart as to form two seetions, gence. 


and that, as things stood, their drift for 
the future could only be further apart, in spite of the 
feeble tie furnished by the Missouri compromise. It 
became evident, during the next forty years, that the 
wants and desires of these two sections were so diver- 
gent that it was impossible for one Government to make 
satisfactory laws for both. The moving cause was not 
removed in 1820; one of its effects was got out of the 
way for the time, but others were soon to take its place. 

199.:The vast flood of human beings which had 
been pouring westward for years had now 


pretty well occupied the territory east of care 
the Mississippi, while, on the west side of area, 


that stream it still showed a disposition to 

hold to the river valleys. The settled area had in- 
creased from 240,000 square miles in 1790 to 633,000 
square miles in 1830, with an average of 20.3 persons 
to the square mile. There was still a great deal of 
Indian territory in the Southern States of Georgia, 
Alabama, and Mississippi, and in Florida, for the 
southern Indians were among the finest of their race; 
they had become semi-civilized, and were formidable 
antagonists to the encroaching white race. The States 
interested had begun preparations for their forcible 
removal, in public defiabes of the attempts of the 
Federal Government to protect the Indians (1827) ; 
but the removal was not completed until 1835. In 
the North, Wisconsin and Michigan, with the northern 
halves of Illinois and Indiana, were still very thinly 
settled, but everything indicated vag! increase of 


population. The first lake steamboat, the 
** Walk-in-the-Water,’’ had appeared at —_ 
Detroit in 1818, and the opening of the boat. 


Erie Canal added to the number of such 
vessels. Lake Erie had seven in 1826; and in 1830, 
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203. The system brought with it a semi-military 


while the only important lake town, Detroit, was hardly | ; : 
Hitherto nomi- 


yet more than a frontier fort, a daily line of steamers | reorganization of parties. 


was running to it from Buffalo, carrying the in-| nations for the more important offices had PL ale 
creasing stream of emigrants to the Western terri-| been made mainly by legislative caucuses ; ~ ‘Of parties. 


tory. 


200. The land system of the United States had | 
much to do with the early development of 


aan the West. From the first settlement, the 
system. universally recognized rule had been that 


of absolute individual property in land, 
with its corollary of unrestricted competitive or 
“rack’’ rents; and this rule was accepted fully in the 
national land system, whose basis was reported by 
Jefferson, as chairman of a committee of the Confed- 
eration Congress (1785). The public lands were to be 
divided into hundreds of ten miles square, each con- 
taining one hundred mile-square plots. The hundred 
was called a ‘* township,’’ and was afterwards reduced 
to six miles square, of thirty-six mile-square plots of 
640 acres each. From time to time principal merid- 
jans and east and west base lines have been run, and 
townships have been determined by their relations to 
theselines. The sections (plots) have been subdivided, 
but the transfer describes each parcel from the survey 
map, as in the case of ‘‘the southwest quarter of 
section 20, township 30, north, range 1 east of the 
third principal meridian.’’ The price fixed in 1790 as 
a minimum was $2 per acre; it has tended to decrease, 
and no effort has ever been made to gain a revenue 
from it. When the nation acquired its Western terri- 
tory it secured its title to the soil, and always made it 
a fundamental condition of the admission of a new 
State that it should not tax United States lands. ‘To 
compensate the new States for the freedom of unsold 
public lands from taxation, one township in each 
thirty-six was reserved to them for educational pur- 
oses; and the excellent public school systems of the 
estern States have been founded on this provision. 
The cost of obtaining a quarter section (160 acres), 
under the still later bomestead system of granting 
lands to actual settlers, has come to be only about $26 ; 
the interest on this, at 6 per cent., represents an an- 
nual rent of one cent per acre,—making this, says F, 
A. Walker, as nearly as possible the ‘‘no-rent land’’ 
of the economists. 

201. The bulk of the early westward migration was 
of home production; the great immigra- 
tion from aie did not begin until about 
1847 (2 236). The West as well as the 
East thus had its institutions fixed before being called 
upon to absorb an enormous foreign element. 


Immigra- 


VIII. INDUSTRIAL DEVELOPMENT AND SECTIONAL 
DIVERGENCE: 1829-50. 


202. The eight years after 1829 have been called 
“the reign of Andrew Jackson’’; his 


New larity, his 1 ruggle for th i- 
popularity, his long struggle for the presi 
ia dency, and his feeling of his official owner- 


: ship of the subordinate offices gave to his 
administration at least an appearance of Czesarism. 
But it was a strictly constitutional Caesarism ; the re- 
straints of written law were never violated, though 
the methods adopted within the law were new to 
national politics. Since about 1800 State polities in 
New York and Pennsylvania had been noted for the 
systematic use of the offices and for the merciless man- 
ner in which the office-holder was compelled to work 
for the party which kept him in place. The presence 
of New York and Pennsylvania politicians in Jack- 
son’s cabinet taught him to use the same system. Re- 
movals, except for cause, had been almost unknown 
before ; but under Jackson men were removed almost 
exclusively for the purpose of installing some more 
serviceable party tool; and a clean sweep was made in 
the civil service. Other parties adopted the system, 
and it has remained the rule at a change of admin- 
istration until comparatively recent years (2 323). 


candidates for president and vice-president 
were nominated by caucuses of Congressmen, and can- 
didates for the higher State offices by caucuses of the 
State legislatures. Late in the preceding period 
‘‘conventions’’ of delegates from the members of the 
party in the State occur in New York and Pennsy]l- 
vania ; and in 1831-32 this became the rule for presi- 
dential nominations. It rapidly developed into 
systematic State, county, and city ‘‘ conventions ”’ ; 
and the result was the appearance of that complete 
political machinery, the American political party, with 
its local organizations, and its delegates to county, 
State, and national conventions. he Democratic 
machinery was the first to appear, in Jackson’s second 
term (1833-37). Its workers were paid in offices, or 
hopes of office, so that it was said to be built on the 
‘‘ cohesive power of public plunder’’; but its success 
was immediate and brilliant. The opposing party, the 
Whig party, had no chance of victory in 1836 ; and its 
complete overthrow drove its leaders into the organiza- 
tion of a similar machinery of their own, which scored 
its first success in 1840. Since that time these strange 
bodies, unknown to the law, have governed the coun- 
try by turns ; and their enormous growth has steadily 
made the organization of a third piece of such ma- 
chinery more difficult or hopeless. 

204. The Bank of the United States had hardly 
been heard of in politics until the new 


Democratic organization came into hostile ef uene of 
contact with it. A semi-official demand Sistas. 


upon it for a political appointment was met 

by a refusal; and the party managers called Jackson’s 
attention to an institution which he could not but dis- 
like the more he considered it. His first message 
spoke of it in unfriendly terms, and every succeeding 
message brought a more open attack. The old party 
of Adams and Clay had by this time taken — 


the name of Whigs, probably from the oe 
notion that they were struggling against pare 


‘* the reign of Andrew Jackson,’’ and they 
adopted the cause of the bank with eagerness. The 
bank charter did not expire until 1836, but in 1832 
Clay brought up a bill for a new charter. It was 
passed and vetoed (#113): and the Whigs went into 
the presidential election of that year on the veto. 
They were beaten; Jackson was re-elected; and the 
bank party could never again get a majority in the 
house of representatives for the charter. The insist- 
ence of the president on the point that the charter was 
a ‘‘monopoly’’ bore weight with the le. But 
the president could not obtain a majority in the senate. 
He determined to take a step which would give him 
an initiative, and which his opponents could not in- 
duce both houses to unite in overriding or punishing. 
Taking advantage of the provision that the 


secretary of the treasury might order the — 
public funds to be ne elsewherethan —_geposits. 
in the bank or its branches (# 184), he 


directed the secretary to deposit all the publie funds 
elsewhere. Thus deprived of its great source of divi- 
dends, the bank fell into difficulties, ea 
bank after 1836, and then went into bankruptey. “a 
205. All the political conflicts of Jackson's termsof 
office were close and bitter. Loose in his ideas before _ 
1829, Jackson shows a steady tendency to adopt the 
strictest construction, of the powers of the E Eediwel 
Government, except in such official perquisites as the 
offices. He grew into strong pie to all traces — 
of the ‘‘American system,” and vetoed 
bills for internal improvements unsparingly; © 
and his feeling of dislike to all forms of. 
protection is as evident, thonet he took | 
more care not to make it too public. There 
are many reasons for believing that 


f 
:. 7 
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work of a strong school of leaders—Van Buren, 
Benton (p. 836), Livingston, Taney (p. 839), Wood- 
bury (p. 840), Cass, Marey (p. 838), and others—who 
developed the policy of the party, and controlled it 
until the great changes of parties about 1850 took 
their power from them. At all events, some persistent 
influence made the Democratic party of 1830-50 the 
most consistent and successful party which had thus 
far appeared in the United States. 
206. Calhoun and Jackson were of the same stock— 
Scottish-[rish,—much alike in appearance 


Calhoun and characteristics, the former representing 
Jackson, _ the trained and educated logic of the race, 


the latter its instincts and passions. Jack- 
son was led to break off his friendly relations with 
Calhoun in 1830, and he had been led to do so more 
easily because of the appearance of the doctrine of 
nullification, which was generally attributed, correctly 
enough, to the authorship of Calhoun. Asserting, as 
the Republican party of 1798 had done, the sovereign 
powers of each State, Calhoun held that, as a means 
of avoiding secession and violent struggle upon every 
occasion of the passage of an Act of Congress which 
Sulitas shonla seem unconstitutional to any State, 
cation. the State might properly suspend or 
“nullify ’’ the operation of the law within 
its jurisdiction, in order to protect its citizens against 
oppression. ebster, of Massachusetts, and Hayne, 
of South Carolina, debated the question in the senate 
in 1830, and the supporters of each claimed a virtual 
victory for their leader. The passage of the Tariff 
Act of 1832, which organized and systematized the 
protective system, forced the Calhoun party into 
action. A State convention in South Carolina declared 
the Tariff Act null and not law or binding on the people 
of the State, and made ready to enforce the declaration. 
207. But the time was past when the power of a 
single State could withdraw it from the Union. The 
president issued a proclamation, warning the people 
of South Carolina against any attempt to carry out 
the ordinance of nullification; he ordered a naval 
force to take possession of Charleston harbor to collect 
the duties ihdet the Act; he called upon Congress for 
ditional executive powers, and Congress passed what 
nullifiers called the ‘‘ bloody bill,’’ putting the land 
and naval forces at the disposal of the president for 
the collection of duties against *‘ unlawful combina- 
tions; ’’ and he is said to have announced, privately 
and profanely, his intention of making Calhoun the 
first victim of any open conflict. Affairs looked so 
threatening that an unofficial meeting of ‘‘ leading 
nullifiers’’ agreed to suspend the operation of the 
ordinance until Congress should adjourn; whence it 
derived the right to suspend has never been stated. 
208. The president had already asked Congress to 
reduce the duties ; and many Democratic members of 
Congress, who had yielded to the popular clamor for 
Protection, were very glad to use ‘‘the crisis’’ as an 
Tariff of CXcuse for now voting against it. A com- 
1833, promise Tariff Act, scaling down all duties 
over 20 per cent. by one-tenth of the sur- 
plus each year, so as to bring duties to a uniform rate 
of 20 per cent. in 1843, was introduced by Clay and 
became law. Calhoun and his followers claimed this 
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|increase and aid this development. 


as all that the nullification ordinance had aimed at; | 


and the ordinance was formally repealed. But nul- 
lification had received its death-blow; even those 
Southern leaders who maintained the right of secession 
refused to recognize the right of a State to remain in 
the Union thie nullifying its laws; and, when pro- 
tection was SMintrodacsd by the tariff of 1842, nullifi- 
cation was hardly thought of. ; 

he internal conditions of the United States 


209. All the 
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Stephenson’s invention of the locomotive came just in 
time, and Jackson’s two terms of office marked the 
outburst of modern American life. English engines 
were brought over in 1829, and served as models for a 
year or two ; and then the lighter forms of locomo- 
tives, better suited to American conditions, were 
introduced. ‘The miles of railroad were 23 in 1830, 
1098 in 1835, nearly 2000 in 1840, and thereafter they 
about doubled every five years until 1860. 

210. A railway map of 1840 shows a fragmentary 
system, designed mainly to fill the gaps 
left by the means of communication in use 
in 1830. One or two short lines run back 
into the country from Savannah and Charleston; 
another runs north along the coast from Wilmington 
to Baltimore; several lines connect New York with 
Washington and other points; and short lines else- 
where mark the openings which needed to be filled at 
once—a number in New England and the middle 
States, three in Ohio and Michigan, and three in 
Louisiana. Year after year new aT ORS came in to 

1e . 
anthracite coal of the middle States had “2'Dtcite. 
been known since 1790 (2 19), but no means had been 
devised to put the refractory agent to 
work. It was now successfully applied to Iron. 
railroads (1836), and to the manufacture of iron 
(1837). Hitherto wood had been the best fuel for 
iron-making ; now the States which relied on wood 
were driven out of competition, and production was 
restricted to the States in which nature had 


Railways 
of 1840, 


placed coal alongside of iron. Steam navi- natigetine! 
gation across the Atlantic was established 
in 1838. The telegraph came next, Morse’s Kteet 


line being erected in 1844. The spread of 
the railway system brought with it, as a natural de- 
velopment, the rise of the American system of express | 
companies, whose first phases of individual enterprise 
appeared in 1839. No similar period in American 
history is so extraordinary for material development as 
the decade 1830-40. At its beginning the country 
was an overgrown type of colonial life; at its end 
American life had been shifted to entirely new lines, 
which it has since followed. Modern American his- 
tory had burst in with the explosiveness of an Arctic 
summer. 

211. If the steamboat had aided Western develop- 
ment, the railway made it a freshet. Cities = 
and States grew as if the oxygen of their ser 
surroundings had been suddenly increased. 

The steamboat influenced the railway, and the railway 
gave the steamboat new powers. Vacant places in 
the States east of the Mississippi were filling up ; the 
long lines of emigrant wagons gave way to the new 
and better methods of transport ; and new grades of 
land were made accessible. Chicago was but a frontier 
fort in 1832; within a half-dozen years it was a flour- 
ishing town, with eight steamers connecting it with 
Buffalo, and dawning ideas of its future development 
of railway connections. The maps change from decade 
to decade, as mapmakers hasten to insert new cities 
which have sprung up. Two new States 

Arkansas and Michigan, were admitted Admission 
(1836 and 1837). The population of Ohio fATKansas 
leaps from 900,000 to 1,500,000, that of Michigan. 
Michigan from 30,000 to 212,000, and that 

of the country from 13,000,000 to 17,000,000, between 
1830 and 1840. 

212. With the change of material surroundings and 
possibilities came a steady amelioration of 
social conditions and a development of 
social ideals. Such features of the past as 
imprisonment for debt and the cruel indifference of old 
methods of dealing with crime began to disappear ; 
the time was past when a State could use an aban- 
doned copper-mine as its State prison. The domestic 
use of gas and anthracite coal, the introduction of 
expensive aqueducts for pure water, and the changing 
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life of the people forced changes in the interior and 
exterior of American dwellings. Wood was still the | 
common building material ; imitations of Greek archi- 
tecture still retained their vogue; but the interiors 
were models of comfort in comparison with the houses 
even of 1810. In the ‘‘new”’ regions this was not yet 
the case, and here social restraints were still so few 
that society seemed to be reduced almost to its primitive 
elements. Western steamers reeked with gambling, | 
swindling, duelling, and every variety of vice. Public | 
law was almost suspended in some regions; and or- 

ganized associations of counterfeiters and horse-thieves | 
terrorized whole sections of country. But this state 

of affairs was altogether temporary, as well as limited 

in its area ; the older and more densely settled States 

had been well prepared for the change and had never 
lost command of the social forces, and the process of 
settling down went on, even in the newer States, with 
far more rapidity than could reasonably have been 
expected. ‘Those who took part in the movements of 
population in 1830-40 had been trained under the 
rigid forms of the previous American life ; and these 
soon re-asserted themselves. The rebound was over | 
before 1847, and the Western States were then as well 
prepared to receive and digest the great immigration 
which followed as the older States would have been in 
1830. 

213. A distinct American literature dates from this 
eriod. Most of the publications in the 
nited States were still cheap reprints of | 
foreign works; but native productions no longer fol- | 
lowed foreign models with servility. Between 1830 
and 1840 Whittier, Longfellow, Holmes, Poe, Haw- | 
thorne, Emerson, Bancroft, and Prescott joined the 
advance-guard of American writers—Bryant, Dana, 
Halleck, Drake, Irving, and Cooper; and even those 
writers who had already made their place in literature 
showed the influence of new conditions by their grow- 
ing tendency to look less to foreign models and 
methods than before 1830. Popular education was 
improved. The new States had from the first en- 
deavored to secure the best possible system of common 
schools. The attempt came naturally from the political 
instincts of the class from which the migration came ; 
but the system which resulted was to be of incalculable 

service during the years to come. Their 


Literature. 


i oo pa absolute democracy and their universal use | 
system. of the English language have made the 


common schools most successful machines 
for converting the raw material of immigration into 
American citizens. This supreme benefit is the basis 
of the system and the reason for its existence and 
development, but its incidental benefit of educatin 
the people has been beyond calculation. It 
was an odd symptom of the general change 
that American newspapers took a new form 
during these ten years. The old ‘ blanket-sheet”’ 
newspaper, cumbrous to handle and slow in all its | 
ways, met its first rival in the type of newspaper 
which appeared first in New York city, in the Sun, | 
the Herald, and the Tribune (1833, 1835, and 1841). 
Swift and energetic in gathering news, and fearless, 
sometimes reckless, in stating it, they brought into | 
American life, with very much that is evil, a great. 
preponderance of good. 

214. The chaos into which a part of American soci- 
ety had been thrown had a marked effect 
on the financial institutions of the country, - 
. which went to pieces before it fora time. It had not 
been meant to make the public lands of the United | 
States a source of revenue so much as a source of de- | 
velopment. The sales had touched their high-water 
mark during the speculative year 1819, when receipts | 
from them had amounted to $3,274,000; in other. 
years they seldom went above $2,000,000. When the | 
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railroad set the stream of migration moving faster than |‘ specie circular’’ turned the tide of paper 
ever, and cities began to grow like mushrooms, it was East, and, when it was presented for paym 
natural that speculation in land should feel the effects. | the 


|in 1835, and to $25,000,000 in 1836. 


/as a loan, was adopted, though ony 


legal tender. 
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Sales rose to $3,200,000 in 1831, to $4,000,000 in 
1833, to $5,000,000 in 1834, to $15,000,000 

n 
1835 the president announced to Congress 
that the public debt was extinguished, and that some 
way of dealing with the surplus should be found. 
Calhoun’s proposal, that after the year 1836 all revenue 
above $5,000,000 should be divided among the States 
one such loan was 
made. The States had already taken a hand in the 
general speculation by beginning works of public im- 
provement. Foreign, particularly English, capital was 
abundant ; and States which had been accustomed to 
think a dozen times over a tax of a hundred thousand 
dollars now began to negotiate loans of millions of 
dollars and to appropriate the proceeds to the digging 
of canals and the construction of railroads. Their en- 
terprises were badly conceived and badly managed, and 
only added to the confusion when the crash came. If 


Specula- 
tion, 


‘the Federal Government and the States felt that they 


were rich, imaginations of individuals ran riot. Every 
one wanted to buy; prices rose, and every one was 
growing rich on paper. The assessed value of real 
estate in New York city in 1832 was $104,000,000 ; in 
1836 it had grown to $253,000,000. In Mobile the 


assessed value rose from $1,000,000 to $27,000,000. 


Fictitious values were the rule everywhere. 

215. When Jackson (1833) ordered the Government 
revenues to be deposited elsewhere than in the Bank 
of the United States (2 204), there was no Government 
agent to receive them. The secretary of the treasury 
selected banks at various points in which the revenue 
should be deposited by the collecting officers ; but these 
banks were organized under charters from their States, 
as were all banks except that of the United States. 
The theory of the dominant party denied the constitu- 
tional power of Congress to charter a bank, and the 
States had not yet learned how to deal with such in- 
stitutions. Their grants of bank charters had been 
based on ignorance, intrigue, favoritism, or corruption, 
and the banks were utterly unregulated. The demo- 
cratic feeling was that the privilege of 
forming banking corporations should be 
open to all citizens, and it soon became so. 
Moreover it was not until after the crash that New 
York began the system of compelling such deposits as 
would really secure circulation, which was long after- 
ward further developed into the present national bank 
system. In most of the States te could be freely 
organized with or without tangible capital, and their 
notes could be sent to the West for the purchase of 


Corpora- 
tions. 


Government lands, which needed to be held but a 
month or two to gain a handsome profit. 


‘*Wild-cat 
banks ”’ sprang up all over the country ; and the “ pet 
banks,’’ as those chosen for the deposit of Government 
revenues were called by their rivals, went into specula- 


‘tion as eagerly as the banks which hardly pretended to 


have ce 

216. The Democratic theory denied the power of 
Congress to make anything but gold or silver 
There have been ‘‘ paper- 
money heresies’’ in the party; but there 
were none such among the new school of 
Democratic leaders which came in in 1829; they were 
‘*hard-money men.’ In 1836 Jackson’s ry of 
the treasury ordered land agents to take nothing in 
ayment for lands except pos or silver. In the fol- 
owing spring the full effects of the order e evi- 


part 
“ Ss e 


dent; they fell on the administration of Van Buren, 


Jackson's successor. Van Buren had been Jackson's 
secretary of state, the representative man of the new 
Democratic school, and, in the opinion of the opposition 
the evil genius of the Jackson administration and it 
seemed to the Whigs poetic justice that he should 
bear the weight of his predecessor's errors. — 


banks suspended specie payment 
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struggle. There was no longer a thought of buying ; 
every one wanted to sell ; and prices ran down with a 


rapidity even more startling than that with which they | 


Failures, to an extent and on a scale un- 
precedented in the United States, made up 
the ‘‘ panic of 1837.’’ Many of the States 
had lett their bonds in the hands of’ their 
agents, and, on the failure of the latter, found that the 
bonds had been hypothecated or disposed of, so that 
the States got no return from them except a debt 
which was to them enormous. Saddled suddenly with 
such a burden, and unable even to pay in- 
terest, many of the States ‘‘repudiated”’ 


had risen. 


Panic of 
1837. 


Repudia- 
tion. 


made successful by the fact that a State cannot be sued 
except by its own consent (% 65). Even the Federal 
Government felt the strain, for its revenues were locked 
up in suspended banks. <A little more than a year 
after Congress had authorized the distribution of its 
surplus revenues among the States Van Buren was 
forced to call it into special session to provide some 
relief for the Government itself. 

217. Van Buren held manfully to the strictest econ- 
struction of the powers of the Federal Government. 
He insisted that the panic would best right itself 


without Government interference, and after a four) 


years’ struggle, he succeeded in making the ‘‘ sub- 
treasury scheme’’ law (1840). It cut off 


oe all connection of the Government with 
scheme banks, putting collecting and disbursing 


officers under bonds to hold money safely 
and to transfer it under orders from the treasury, and 
restricting payments to or by the United States to gold 
and silver. its passage had been preceded by another 
commercial crisis (1839), more limited in its field, but 
more discouraging to the people. It is true that 
Jackson, in dealing with the finances, had ‘‘ simply 
smashed things,’’ leaving his successor to repair dam- 
ages; but it is far from certain that this was not the 
best way available at the time. The wisest scheme of 
financial reform would have had small chance of suc- 
cess with the land-jobbers in Congress; and Van Bu- 
ren’s firmness found the way out of the chaos. 

218. Van Buren’s firmness was unpopular; and the 
Whig party now adopted methods which 
were popular, if somewhat demagogical. 
It nominated Harrison in 1840; it con- 

trasted his homely frontier virtues with Van Buren’s 

“ostentatious indifference to the misfortunes of the 

people’’ and with the supposed luxury of his life in 

the White House ; and, after the first of the modern 

‘‘campaigns’’ of mass meetings and_ processions, 

Harrison was elected. He died soon after his inau- 

guration (1841), and the vice-president, Tyler, became 

president. Tyler was of the extreme Calhoun school, 
which had shown some disposition to grant to Van 

Buren a support which it had refused to Jackson; 

and the Whigs had nominated Tyler to retain his fac- 
~ tion with them. Now he was the nominal leader of 

the party, while his politics were opposite to theirs, 
and the real leader of the party, Clay. was ready to 
force a quarrel upon him. The quarrel took place; 
the Whig majority in Congress was not large enough 
to pass any measures over Tyler's veto; and the first 
two years of his administration were passed in barren 
conflict with his par: The ‘‘sub-treasury’’ law was 

: repealed (1841); the tariff of 1842 intro- 

aa of duced a modified protection ; and there the 
Whigs were forced to stop. Their dissen- 

sions made Democratic success comparatively easy, 
and Tyler had the support of a Democratic house be- 
hind him during the last two years of his term. 

219. The success of the Democratic machinery, and 
the reflex of its temporary check in 1840, with the 
influences brought to bear on it by the returning Cal- 
houn faction, were such as to take the control of the 

rty out of the hands of the leaders who had formed 

it. They had had high regard for political principle, 
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their obligations; and repudiation was_ 
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even though they were willing to use doubtful methods 
for its propagation; these methods had now brought 
out new men, who looked mainly to success, and to 
| close connection with the controlling political element 
'of the South as the easiest means of attaining success. 
| When the Democratic convention of 1844 met it was 
/expected to renominate Van Buren. A majority of 
the delegates had been sent there for that purpose, 
‘but many of them would have been glad to be pre- 
‘vented from doing so. They allowed a resolution to 
be passed making a two-thirds vote necessary for 
/nomination; Van Buren was unable to command so 
|/many votes; and, when his name was withdrawn, 
Polk was nominated. The Whigs nominated Clay. 

220. The beginning of the abolitionist movement in 
the United States, the establishment of the 
Liberator (1831) and of the American Anti- 
Slavery Society (1833), and the subsequent 
‘divisions in it, are given elsewhere (see GARRISON, vol. 
Xx. pp. 77-78). p to that time ‘‘abolition’’ had 
meant gradual abolition ; it was a wish rather than a 
purpose. Garrison called for immediate abolition. 
The basis of the American system was in the reserved 
rights of the States, and slavery rested on their will, 
which was not likely to be changed. But the cry was 
kept up. The mission of the abolitionists was to force 
the people to think of the question; and, in spite of 
riots, assaults, and persecution of every kind, they 
fulfilled it manfully. It was inevitable that, as the 
Northern people were brought unwillingly to think of 
the question, they should look with new eyes on many 
of its phases; while in the South many who might 
dislike slavery were disposed to resist the interferences 
with State rights which the new proposal involved. 
In truth, slavery was more and more out of harmony 
with the new economie conditions which were rapidly 
taking complete control of the North and West, but 
had hardly been felt in the South. Thus the two 
sections, North and South, were more and more dis- 
posed to take opposite views of everything in which 
slavery was involved, and it had a faculty of involving 
itself in almost everything. ‘The status of slavery in 
the Territories had been settled in 1820 (4 197); that. 
of slavery in the States had been settled by the con- 
stitution; but even in minor questions the intrusive 
element had to be reckoned with. The abolitionists. 
sent their documents through the mails, and the 
South wished the Federal Government to interfere 
and stop the practice. The abolitionists persisted in 
petitioning Congress for the passage of various meas- 
ures which Congress regarded as utterly unconstitu- 
tional; and the disposition of Congress to deny or 
regulate the right of petition in such matters excited 
the indignation of Northern men who had no sympa- ~ 
thy with abolition. ut the first occasion on which 
the views of the two sections came into flat contrast. 
was on the question of the annexation of Texas. 

221. The United States had had a vague claim to 
Texas until 1819, when the claim was sur- 
rendered to Spain in part compensation for 
Florida. On the revolt of Mexico, Texas became a. 
part of that republic. It was colonized by Americans, 
mainly Southerners and slave-holders, and seceded 
from Mexico in 1835, defeating the Mexican armies. 
and establishing its independence. Southern politi- 
cians desired its annexation to the United States for 
many reasons. Its people were kindred to them ; its 
soil would widen the area of slavery; and its territory, 
it was hoped, could be divided into several States, to 
reinforce the Southern column in the senate. People 
in the North were either indifferent or hostile to the 
proposal; Van Buren had declared against it, and his 
action was the secret reason for his defeat in the 
Democratic convention. On the other hand, there 
were indications that the joint occupation 
of the Oregon country (7 192) could not . 
last much longer. American immigration into it had 
begun, while the Hudson’s Bay Company, the Eng- 
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lish tenant of the soil, was the natural enemy of 


immigration. To carry the sentiment of both sec- 
tions, the two points were coupled; and the Demo- 
cratic convention declared for the re-annexation of 
Texas and the re-occupation of Oregon. 


222. One of the cardinal methods of the political | 


abolitionists was to nominate candidates of their own 
against a doubtful friend, even though this secured 
the election of an open enemy. Clay’s efforts to 
guard his condemnation of the Texas an- 
nexation project were just enough to push 
the Liberty party, the political abolitionists, 
into voting for candidates of their own in New York ; 
on a close vote their loss was enough to throw the 
electoral votes of that State to Polk, and 
its votes decided the result. Polk was 
elected (November, 1844); and Texas was 
annexed to the United States in the following spring. 
Admission At the meeting of Congress (1845) Texas 
of Texas. was admitted as a State. 

223. West of Texas the northern prolongation of 
Mexico ran right athwart the westward movement of 
American population; and though the movement had 
not yet reached the barrier, the Polk administration 
desired further acquisitions from Mexico. The 
western boundary of ‘Texas was undefined; a strip of 
territory claimed by Texas was settled exclusively by 
Mexicans; but the Polk administration directed Tay- 
lor, the American commander in Texas, to cross the 
Nueces river and seize the disputed territory. Colli- 
sions with Mexican troops followed; they were beaten 
in the battles of Palo Alto and Resaca de la Palma, 
and were chased across the Rio Grande. ‘Taylor fol- 
lowed, took the city of Monterey, and established him- 
self far within northern Mexico. 

224. On the news of the first bloodshed Congress 
declared war against Mexico, over the 
opposition of the Whigs. A land and 
naval force took possession of California, 
and a land expedition occupied New Mexico, so that 
the authority of Mexico over all the soil 
north of her present boundaries was ab- 
ruptly terminated (1846): At the opening 
of 1847 Taylor fought the last battle in northern Mex- 
ico (Buena Vista), defeating the Mexicans, 
and Scott, with a new army, landed at 
Vera Cruz for a march upon the city of 
Mexico. Scott’s march was marked by one 
successful battle after another, usually 
against heavy odds; and in September he took the 
Peden capital city and held it until peace was 

; made (1848) by the treaty of Guadalupe 
Hidalgo. Among the terms of peace was the cession 
of the present State of California and the Territories 
of Utah, Arizona, and New Mexico, the consideration 
being a payment of $15,000,000 by the United States 
and the assumption of some $3,000,000 of debts due 
by Mexico to American citizens. With a subsequent 
rectification of frontier (1853), this cession added some 
500,000 square miles to the area of the United States; 
Texas itself made up some 375,000 square miles more. 
The settlement of the northwest boundary between 
Oregon and British Columbia (2 221), giving its own 
share to each country (1846), with the Texas and 
Mexican cessions, gave the United States the complete 
peter form retained until the annexation of ‘Alagke 
in 1867. 

225. In the new territory slavery had been forbid- 

den under Mexican law; and its annexa- 
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axory in tion brought up the question of its status 
territory. under American law. He who remembers 


the historical fact that slavery had never 
been more than a custom, ultimately recognized and 
protected by State law, will not haye muc difficulty 
in deciding about the propriety of forcing such a cus- 
tom by law upon any part of a territory. But, if 
slavery was to be excluded from the new territory, the 
States which should ultimately be formed out of it 
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| would enter as free States, inclined to take an anti- 
| slavery view of doubtful questions ; and the influence 
of the South in the senate would be decreased. For the 
first time the South appears asa distinet imperium in im- 
| pervo in the territorial difficulties which began in 1848, 
226. The first appearance of these difficulties brought 
lout in the Democratic party a solution 


which was so closely in line with the preju-  “Squatter 
‘dices of the party, and apparently so likely — gignty.” 
to meet all the wishes of the South, that it 


bade fair to carry the party through the crisis without 
the loss of its Southern vote. This was “ squatter 
sovereignty,’’ the notion that it would be best for Con- 
gress to leave the people of each territory to settle the 
uestion of the existence of slavery for themselves. 
The broader and democratic ground for the party 
would have been that which it at first w 
seemed likely to take—the ‘‘ Wilmot Rade 
proviso,’’ a condition proposed to be added 
to the Act authorizing acquisitions of territory, pro- 
viding that slavery should be forbidden in all territory 
to be acquired under the Act. In the end apparent 
expediency carried the dominant party off to ‘‘ squat- 
ter sovereignty,’’ and the Democratic adherents of the 
Wilmot proviso, with the Liberty party and the anti- 
slavery Whies, united in 1848 under the stihea 
name of the Free Soil party. The Whigs ngaiey: 
had no solution to offer; their entire pro- 
gramme, from this time to their downfall as a party, 
consisted in a persistent effort to evade or ignore all 
difficulties connected with slavery. 

227. Taylor, after the battle of Eieon Vista, resigned 
and came home, considering himself ill-used by the 
administration. He refused to commit himself to any 

arty; and the Whigs were forced to accept 
fish as their candidate in 1848. The Demo- 
crats nominated Cass; and the Free Soil 
party, or ‘‘ Free-Soilers,’’ nominated Van Buren. By 
the vote of the last-named party the Democratic can- 
didate lost New York and the election, and Taylor was 
elected president. Taking office in 1849, he had on 
his shoulders the whole burden of the territorial diffi- 
culties, aggravated by the discovery of gold in Cali- 
fornia and the sudden rise of population there. Con- 
gress was so split into factions that it could for a long 
time agree upon nothing; thieves and outlaws were 
too strong for the semi-military government of Cali- 
fornia; and the people of that Territory, with the 
approval of the president, proceeded to form a consti- 
tution and apply for admission as a State. They had 
so framed their constitution as to forbid slavery; and 
this was really the application of the Wilmot proviso 
to the richest part of the new territory, and the South 
felt that it had been robbed of the cream of what it 
alone had fought cheerfully to obtain. 

228. The ch Haz of California was not secured 
until September, 1850, just after Taylor’s 
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sudden death, and then only by the addi- Adwistion, 
tion of a bonus to Texas, the division of the — fomia, 


rest of the Mexican cession into the Ter- 
ritories of Utah and New Mexico without mention 
of slavery, and the passage of a Fugitive Slave 
Law. The slave trade, but not slavery, was idden 
in the District of Columbia, “The whole me 
was generally known as the compromise 0 Compromise 
1850. ‘Two of its features need notice. As 1850. 
has been said, slavery was not mentioned in ae 
‘the Act; and the status of slavery in the Territories 
was thus left uncertain. Congress can veto any legis- 
lation of a Territorial legislature, but, in fact, the two 
houses of Congress were hardly ever able to unite on 
anything after 1850, and both these Territories did 
establish slavery before 1860, without a rres 

veto. The advantage here was with f 

other point, the Fugitive Slave Law, was a | 

special demand of the South. - consti 

tution contained clauses dinection : 

tive criminals and slaves sh be deliver 
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requisition, by the State to which they had fled (2 124). | 
In the case of criminals the delivery was directed to be | 
made by the executive of the State to which they had | 
fled ; in the case of slaves no delivering authority was | 
specified, and an Act of Congress in 1793 had imposed 
the duty on Federal judges or on local State magis- | 
trates. Some of the States had passed 
‘* yersonal liberty laws,’’ forbidding or limit- | 
ing the action of their magistrates in such 
cases ; and the Act of 1850 transferred the decision of 
such cases to United States commissioners, with the 
assistance of United States marshals. It imposed | 
penalties on rescues, and denied a jury trial. All the 
ill-effects of the law were not felt until a year or two 
of its operation had passed (@ 244). 

229. The question of slavery had taken up so much 
time in Congress that its other legislation was com- 
paratively limited. The rates of postage were reduced 
to five and ten cents for distances less and greater than 
300 miles (1845); and the naval school at Annapolis 
was established the same year. The military school at 
West Point had been established in 1794. When the 
Democratic party had obtained complete control of the 
government, it re-established the ‘‘ sub-treasury,’’ or 
ie independent treasury (1846), which is still 
of 1846, the basis of the treasury system. In the 

same year, after an exhaustive report by 
Robert J. Walker, Polk’s secretary of the treasury, 
the tariff of 1846 was passed; it reduced duties, and 
cut out all forms of protection. With the exception 
of a slight additional reduction of duties in 1857, this 
remained in force until 1861. 
230. Five States were admitted during the last 
ten years of this period,—Florida (1845), 
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peer i Texas (1845), Towa (1846), Wisconsin 
Towa and (1848), and California (1850). The early 
Wisconsin. entrance of Iowa, Wisconsin, and Florida 


had been due largely to Indian wars,—the 
Black Hawk war in Iowa and Wisconsin (1832), and 
the Seminole war in Florida (1835-37), after each of 
which the defeated Indians were compelled to cede 
lands as the pace of peace. The extinction of Indian 
titles in northern Michigan brought about the discov- 
ery of the great copper fields of that region, whose 
existence had been suspected long before it could be 
proved. Elsewhere settlement followed the lines 
already marked out, except in the new possessions on 
the Pacific coast, whose full possibilities were not yet 


known. Railroads in the EHastern States 
Railways were beginning to show something of a con- 
graphs. nected system; in the South they had 
hardly changed since 1840; in the West 
they had only been prolonged on their original lines. 


The telegraph, which was to make man master of even 
the longest and most complicated systems, was brought 
into use in 1844; but it is not until the census of 1860 
that its effects are seen in the fully connected network 
_ of railroads which then covers the whole North and 
West (2 273). f 
231. The sudden development of wealth in the 
country gave an impetus to the spirit of 
invention. Goodyear’s method of vulcan- 
izing rubber (1839) had come into use. 
McCormick had made an invention whose results have 
been hardly less than that of the locomotive in their 
importance to the United States. He had patented a 
reaping-machine in 1834, and this, further improved 
and supplemented by other inventions, had brought 
into play the whole system of agricultural machinery 
whose existence was scarcely known elsewhere until 
the London ** World’s Fair” of 1851 brought it into 
notice. It was agricultural machinery that made 
pees farms profitable and enabled the railroads to 
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e West so rapidly (2 278). A successful sewing- 
me in 1846; the power-loom and_ the 
use of anzestheties in the same year; and the 


y press for printing in 1847. 
2. All the Se editiens of life were changing so 
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rapidly that it was natural that the minds of men 
should change with them or become unsettled. This 
was the era of new sects, of communities, of fantastic 
proposals of every kind, of trancendentalism in litera- 
ture, religion, and politics. Not the most fantastic or 
benevolent, but certainly the most success- 
ful, of these was the sect of Mormons, or 
Latter-day Saints. They settled in the new 
Territory ot Utah in 1847, calling their capital Salt 
Lake City, and spreading thence through the neigh- 
boring Territories. There they have become a menace 
to the American system; their numbers are so great 
that it is against American instincts to deprive them 
of self-government and keep them under a Congres- 
sional despotism; while their polygamy and submis- 
sion to their hierarchy make it impossible to erect 
them into a State which shall have complete control 
of marriage and divorce. 

233. The material development of the United 
States since 1830 had been extraordinary, The 
but every year made it more evident that South. 
the South was not sharing in it. It is plain 
now that the fault was in the labor system of the 
South ; her only laborers were slaves, and a slave who 
was fit for anything better than field labor was prima 
facie a dangerous man. The process of divergence 
had as yet gone only far enough to awaken intelligent 
men in the South to the fact of its existence, and to 
stir them to efforts as hopeless as they were earnest, 
to find some artificial stimulus for southern industries. 
In the next ten years the process was to show its effects 
on the national field. 


The 
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IX. TENDENCIES TO DISUNION: 1850-61. 


234. The abolitionists had never ceased to din the 
iniquity of slavery into the ears of the 


American people. Calhoun, Webster, and peek 
Clay, with nearly all the other political sections. 


leaders of 1850, had united in deploring 

the wickedness of these fanatics, who were persistently 
stirring up a question which was steadily widening the 
distance Ecce the sections. They mistook the 
symptom for the disease. Slavery itself had put the 
South out of harmony with its surroundings, and still 
more out of harmony with the inevitable lines of the 
country’s development. Even in 1850, though they 
hardly yet knewit, the two sections had drifted so far 
apart that they were practically two different coun- 
tries. 

235. The case of the South was one of arrested de- 
velopment. The South remained very 
much as in 1790; while other parts of the 
country had. developed, it had stood still. 
The remnants of colonial feeling, of class influence, 
which advancing democracy had wiped out elsewhere, 
retained all their force here, aggravated by the effects 
of an essentially aristocratic system of employment. 
The ruling class had to maintain a military control 
over the laboring class, and a class influence over the 
poorer whites. It had even secured in the constitution 
provision for its political power in the representation 
given to three-fifths of the slaves. The twenty addi- 
tional members of the house of representatives were 
not simply a gain to the South; they were still more a 
gain to the “‘ black districts,’’ where whites were few 
and the slave-holder controlled the district. Slave- 
owners and slave-holders together, there were but 
350,000 of them ; but they had common interests, the 
intelligence to see them, and the courage to contend for 
them. The first step of a rising man was to buy 
slaves ; and this was enough to enroll him in the domi- 
nant class. From it were drawn the representatives 
and senators in Congress, the governors, and all the 
holders of office over which the ‘‘ slave power,"’ as it 
came to be called, had control. Not only was the South 
inert ; its ruling class, its ablest and best men, were 
united in defence of tendencies which were alien and 
hostile to those of the rest of the country. 
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236. Immigration into the United States was not an | 


Immigra- 


fon, about 1847. The immigrants, so late as 


1820, numbered but 8000 per annum; their 
number did not touch 100,000 until 1842, and then 
it fell for a year or two almost to half that number. 
In 1847 it rose again to 235,000, in 1849 to 300,000, 
and in 1850 to 428,000; all told, more than two 
and a quarter million persons from abroad settled in 
the United States between 1847 and 1854. Taking the 
lowest estimates—$80 each for the actual amount of 
money brought in by immigrants, and $800 each for 
their industrial value to the country,—the wealth-in- 
creasing influence of such a stream of immigration 
may be calculated. Its political effects were even 
greater, and were all in the same direction. Leaving 
out the dregs of the immigration, which settled down 
in the seaboard cities, its best part was a powerful 
nationalizing force. It had not come to any particular 
State, but to the United States; it had none of the 
traditional prejudices in favor of a State, but a strong 
feeling for the whole country; and the new feelings 
which it brought in must have had their weight not 
only on the gross mass of the people, but on the views 
of former leaders. And all the influences of this enor- 
mous immigration were confined to the North and 
West, whose divergence from the South thus received 
anewimpetus. The immigration avoided slave soil 
as if by instinct. So late as 1880 the census reports 
that the Southern States, except, Florida, Louisiana, 
and Texas, are “* practically without any foreign ele- 
ment ;’’ but it was only in 1850-60 that this differen- 
tiating circumstance began to show itself plainly. 
And, as the sections began to differ further in aims and 
policy, the North began to gain heavily in ability to 
ensure its success. 

237. Texas was the last slave State ever admitted ; 
and, as it refused to be divided, the South 


rae ap had no further increase of numbers in the 
Congress, Senate. Until 1850 the admission of a free 


State had been so promptly balanced by the 
admission of a slave State that the senators of the two 
sections had remained about equal in number ; in 1860 
the free States had 36 senators and the slave States 
only 30. As the representation in the house had 
changed from 35 free State and 30 slave State mem- 
bers in 1790 to 147 free State and 90 slave State in 
1860, and as the electors are the sum of the numbers 
of senators and representatives, it is evident that 
political power had passed away from the South in 
1850. If at any time the free States should unite they 
could control the house of representatives and the sen- 
ate, elect the président and vice-president, dictate the 
appointment of judges and other Federal officers, and 
make the laws what they pleased. If pressed to it, 
they could even control the interpretation of the laws 
by the Supreme Court. No Federal judge could be 
removed except by impeachment (2? 121), but an Act 
of Congress could at any time increase the number of 
pet to any extent, and the appointment of the ad- 

itional judges could reverse the opinion of the court. 
All the interests of the South depended on the one 
question whether the free States would unite or not. 

238. In circumstances so critical a cautious quies- 
cence and avoidance of public attention 
was the only safe course for the ‘‘slave 
power,” but that course had become im- 
possible. The numbers interested had be- 
come too large to be subject to complete discipline ; 
all could not be held in cautious reserve ; and, when 
an advanced proposal came from any quarter of the 
slave-holding lines, the whole army was shortly forced 
up to the advanced position. Every movement of the 
mass was necessarily aggressive; and aggression meant 
final collision. If collision came, it must be on some 
question of the rights of the States ; and on such a 
uestion the whole South would move as one man. 
verything thus tended to disunion. 
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important factor in its development until | had reflected in their organization the spirit 


| by delegates, much like the 


_nipresent slavery 
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239. The Protestant churches of the United States 


Sectarian 


of the political institutions under which Sivinion 


they lived. Acting as purely voluntary as- 
sociations, they had been organized into governments 

‘conventions ’ which had 
been evolved in the political parties (2 203). The om- 
question intruded into these bodies, 
and split them. The Baptist Church was thus divided 
into a Northern and a Southern branch in 1845, and the 
equally powerful Methodist Church met the same fate 
the following year.! Two of the four great Protestant 
bodies were thus no longer national; it was only by 
the most careful management that the integrity of the 
Presbyterian Church was maintained until 1861, when 
it also yielded; and only the Episcopal and Roman 
Catholic Churches retained their national character. 
If the process of disruption did not extend to other 
sects, it was because they were already mainly North- 
ern or mainly Southern. 

240. The political parties showed the same tendency. 
Each began to shrivel up in one section or 
the other. The notion of ‘* squatter sover- 
eignty,’’ attractive at first to the Western 
democracy, and not repudiated by the South, enabled 
the Democratic party to pass the crisis of 1850 without 
losing much of its Northern vote, while Southern 
Whigs began to drift in, making the party continually 
more pro-slavery. This couid not continue long with- 
out beginning to decrease its Northern vote, but this 
effect did not become plainly visible until after 1852. 
The efforts of the Whig party to ignore the great 
question alienated its anti-slavery members in the 
North, while they did not satisfy its Southern mem- 
bers. The Whig losses were not at first heavy, but, as 
the electoral vote of each State is determined by the 
barest plurality of the popular vote, they were enough 


Party 
changes. 


to defeat the party almost everywhere in the presi- 
dential election of 1852. The Whigs nomi- 
nated Scott and the Democrats Pierce ; een 


and Pierce carried all but four of the thirty- 
one States, and was elected. This revelation of hope- 
less weakness was the downfall of the Whig party ; it 
maintained its organization for four years longer, but 
the life had gone out of it. The future was with the 
Free Soil party, though it had polled but few votes in 
1852. 

241. During the administration of Taylor (and Vice- 
President Fillmore, who succeeded him) 


Clay, Webster, Calhoun, Polk, and Taylor Pah = 
were removed by death, and there was a ship. 


steady drift of other political leaders out of 
public life. New men were pushing in everywhere, 
and in both sections they showed the prevailing ten- 
dency to disunion. The best of them were unprece- 
dentedly radical. Sumner, Seward, and Chase came 
into the senate, bringing the first accession of recog- 
nized force and ability to the anti-slavery feeling in 
that body. The new Southern men, such as Davis, 
and the Democratic recruits from the Southern Whig 


| party, such as Stephens, were ready to take the ground 


on which Calhoun had always insisted—that Congress 
was bound not merely to the negative duty of not attack- 
ing slavery in the Territories, but to the positive duty 
of protecting it. This, if it should become the gen- 
eral Southern position, was certain to destroy the no- 
tion of squatter sovereignty (% 226), and thus to split 
the Democratic party, which was almost the last 
national ligament that now held the two fragments of 
the Union together. ; 

242, The social disintegration was as rapid. North- 
ern men travelling in the South were naturally looked — 
upon with increasing suspicion, and were madd to, 


, 
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that they were on a soil alien in sympathies. Some 
of the worst phases of democracy were 
called into play in the South ; and, in some 
sections, law openly yielded supremacy to 
opular passion in the cases of suspected abolitionists. 
chats conventions, on all sorts of subjects, became 
common; and in these meetings, permeated by a 
dawning sense of Southern nationality, hardly any 
roposition looking to Southern independence of the 
North was met with disfavor. In State elections a 
distinctly disunion element appeared; and, though it 
was defeated, the majority did not deny the right of 

secession, only its expediency. 
243. Calhoun, in his last and greatest speech, called 
attention to the manner in which one tie 


Social 
divergence. 


Progress after another was snapping. But he ig- 
of dis- : 4 » ; 2 | 
union. nored the real peril of the situation—its | 


dangerous facts: that the South was stead- 

ily growing weaker in comparison with the North, and 
more unable to secure a wider area for the slave sys- 
tem; that it was, therefore, being steadily forced into | 
demanding active Congressional protection for slavery 
in the Territories; that the North would never sub- 
mit to this ; and that the South must submit to the 
will of the majority or bring about a collision by at- 
tempting to secede. | 
244. Anti-slavery feeling in the North was stimu-| 
lated by the manner in which the Fugitive 


zusitive Slave Law (% 228) was enforced imme- 
Law. diately after 1850. The chase after fugitive 


slaves was prosecuted in many cases with 
circumstances of revolting brutality, and features of 
the slave system which had been tacitly looked upon 
as fictitious were brought home to the heart of the. 

free States. The added feeling showed its | 
one force when the Kansas-Nebraska Act was | 
Yo passed by Congress (1854). It organized 

the two new Territories of Kansas and Ne- 
braska. Both of them were forever free soil by the 
terms of the Missouri compromise (? 197). But the 
success of the notion of squatter sovereignty in hold- 
ing the Democratic party together while destroying 
the Whig party had intoxicated Douglas and other 
Northern Tesuiveeata ; and they now applied the doc- 
trine to these Territories. They did not desire ‘‘ to 
vote slavery up or down,”’ but left the decision to the 
people of the two Territories. 

245. This was the grossest political blunder in 
American history. The status of slavery had been 
settled, by the constitution or by the compromises of 
1820 and 1850, on every square foot of American soil ; 
right or wrong, the settlement was made. The 
Kansas-Nebraska Act took a great mass of territory 
out of the settlement and flung it into the arena as a 
prize for which the sections were to struggle; and the 
struggle always tended to force, as the only arbiter. 
a. The first remy 25 of the rom ms to throw 
w arties into chaos. n American or 

7 ina i'Know-Nothing” party, a secret oath- 

bound organization, pledged to oppose the 
_ influence or power of foreign-born citizens, had been 
formed to take the place of the defunct Whig party. 
It had been quite successful in State elections for a 
time, and was now beginning to have larger aspira- 
tions. It, like the Whie party, intended to ignore 
slavery, but, after a few years of life, the questions | 
complicated with slavery entered its organization and 
divided it also. Even in 1854 many of its leaders in 
the North were forced to take position against the 
Kansas-Nebraska Act, while hosts of others joined in 
the opposition without any party organization. No 
j American party ever rose so swiftly as this 
Re- —_Jatter ; with no other party name than the 
awkward title of ‘‘ Anti-Nebraska men,” 
it carried the Congressional elections of 
1854, at the North, forced many of the former Know- 
Nothing leaders into union with it, and controlled the 
house of representatives of the Congress which met in 
at 


ralization. Japan had been opened to 


administration. 
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1855. The Democratic party, which had been practi- 
cally the only party since 1852, had now to face the 
latest and strongest of its broad-constructionist oppo- 
nents, one which with the nationalizing features of the 
Federal and Whig parties combined democratic feel- 
ings and methods, and, above all, had a democratic 
purpose at bottom. It acknowledged, at first, no pur- 
pose aimed at slavery, only an intention to exclude 
slavery from the Territories ; but, under such princi- 
ples, 1t was the only party which was potentially an 
anti-slavery party, the only party to which the enslaved 
laborer of the South could look with the faintest hope 
of aid in reaching the status of a man. The new 
party had grasped the function which belonged of right 
to its great opponent, and it seized with it its oppo- 
nent’s original title. The name Democrat had quite 
taken the place of that first used—Republican (2 150), 


but the latter had never passed out of popular remem- 


brance and liking at the North. The new party took 
quick and skilful advantage of this by assuming the 
old name, and early in 1856 the two great parties of 
the next thirty years—the Democratic and Republican 
parties—were drawn up against one another, 

246. The foreign relations of the United States dur- 
ing Pierce’s term of office were overshad- 
owed by the domestic difficulties, but were 
of importance. In the Koszta case (1853) national 
protection had been afforded on foreign soil to a per- 
son who had only taken the preliminary steps to natu- 


Koszta case, 


American intercourse and commerce (1854). aaa 
But the question of slavery was more and more thrust- 
ing itself even into foreign relations. A great South- 
ern republic, to be founded at first by the slave States, 
but to take in gradually the whole territory around 
the Gulf of Mexico and include the West Indies, was 
soon to be a pretty general ambition among slave- 
holders, and its first phases appeared during Pierce’s 
Efforts were begun to obtain Cuba 
from Spain; and the three leading American ministers 
abroad, meeting at Ostend, united in declar- , 


ing the possession of Cuba to be essential ,,,.Qs¢nd 
_to the well-being of the United States (1854). a 
‘* Rilibustering ’’ expeditions against Cuba ie 


or the smaller South American states, in- 

tended so to revolutionize them as to lay a basis for an 

application to be annexed to the United States, became 

common, and taxed the energies of the Federal Gov- 

ernment for their prevention. All these, however, 

yielded in interest and importance to the affairs in 
ansas. 

247. Nebraska was then supposed to be a desert. 
and attention was directed almost exclusively 
to Kansas. No sooner had its organization 
left the matter of slavery to be decided by its ‘‘ people ’’ 
than the anti-slavery people of the North and West 
felt it to be their duty to see that the ‘‘people”’ of 
the Territory should be anti-slavery in sympathy. Emi- 
grant associations were formed, and these shipped men 
and families to Kansas, arming them for their protec- 
tion in the newcountry. Southern newspapers called 
for similar measures in the South, but the call was less 
effective. Southern men without slaves, settling a new 
State, were uncomfortably apt to prohibit slavery, as 
in California. Only slave-holders were trusty pro- 
slavery men; and such were not likely to take slaves 
to Kansas, and risk their ownership on the result of 
the struggle. But for the people of Missouri, Kansas 
would have been free soil at once. Lying across the 
direct road to Kansas, the Missouri settlers blockaded 
the way of free-State settlers, crossed into Kansas, 
and voted profusely at the first Territorial election. 
Their votes chose a Territorial legislature which gave a 
complete code of slave laws to the Territory. Passing 
to the north of Missouri the ‘‘free-State settlers 
entered Kansas to find that their opponents had secured 
the first position. This brought out the fundamental 
difference between a Territory—under the absolute 
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control of Congress and only privileged in certain 
branches of legislation—and a State with complete 
jurisdiction over its own affairs. Finding themselves 
cut off from control of the former, the free-State set- 
tlers determined to attempt to substitute the latter. 
They organized a State government (1855), 
and applied for admission by Congress. 
Such irregular erections of States had been 


Free-State 
government. 


known before; and, though they were confessedly not | 


binding until confirmed by Congress, the Democratic 
party had always been tender with them, and prone to 
seek a compromise with them. A symptom of the pro- 


cess which had been making the Democratic party pro- | 
slavery was seen in the attitude which the Democratic | 


administration now took towards the inchoate State of 
Kansas. Never thinking of compromise, it pounced 
on the new organization, scattered it, arrested its 
leaders, and expressed a hesitating desire to try them 
for treason (1856). 
tlers gave no further obedience to the Territorial gov- 
ernment, as the 
nize the pseudo-State government, and the struggle 
passed into a real civil war, the two powers mustering 
considerable armies, fighting battles, capturing towns, 
and paroling prisoners. The struggle was really over 
in 1857, and the South was beaten. It could not com- 
pete with the resources and enthusiasm of the other 
section ; its settlers were not unanimous, as their oppo- 
nents were; and the anti-slavery settlers were in a 
great majority. There were, however, all sorts of 
obstacles yet to be overcome before the new State of 
Kansas was recognized by Congress, after the with- 
drawal of the senators of the seceding States (1861). 
248. In the heat of the Kansas struggle came the 
presidential election of 1856. The Demo- 
crats nominated Buchanan, declaring, as 
usual, for the strictest limitation of the 
powers of the Federal Government on a number of 
aa specified, and reaffirming the principle of the 
ansas-Nebraska Act—the settlement of slavery by 
the people of the Territory. _Theremnant of the Whig 
party, including the Know-Nothings of the North and 
those Southern men who wished no further discussion 
of slavery, nominated the president who had gone out 
of office in 1853, Fillmore. The Republican party 
nominated Fremont; the bulk of its manifesto was 
taken up with protests against attempts to introduce 
slavery into the Territories; but it showed its broad- 
construction tendencies by declaring for appropriations 
of public moneys for internal improvements. The 
Democrats were successful in electing Buchanan; but 
the position of the party was quite different from the 
triumph with which it had come out of the election of 
1852. It was nolonger master of twenty-seven of the 
thirty-one States; all New England and New York, 
all the Northwest but Indiana and Illinois, all the 
free States but five, had gone against it ; its candidate 
no longer had a majority of the popular vote, but was 
chosen by a majority of the electoral votes ; and it had 
before it a party with nearly as many popular votes as 
its own, the control of most of the strongest section of 
the Union, and an enthusiasm which was more dan- 
gerous still. For the first: time in the history of the 
country a distinctly anti-slavery candidate had obtained 
an electoral vote, and had even come near obtaining 
the presidency. Fillmore had carried but one State, 
Maryland; Buchanan had carried the rest of the South, 
with a few States in the North, and Fremont the rest 
of the North and none of the South. If things had 
gone so far that the two sections were to be constituted 
into opposing political parties, it was evident that the 
end was near. ‘ 
249. Oddly enough, the constitutionality of the 
compromise of 1820 (2 197) had never hap- 
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— — to come before the Supreme Court 
antaten: or consideration. In 1856-57 it came u 
p 


for the first time. One Dred Scott, a Mis- 
souri slave who had been taken to the Territory cov- 
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Nevertheless, the free-State set- | 


ro-slavery settlers refused to recog- | 
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| ered by the compromise, and had therefore sued for 
|his freedom, was sold to a citizen of another State. 
| Scott then transferred his suit from the State to the 
| Federal courts, under the power given to them to try 
| suits between citizens of different States, and the case 
came by appeal to the Supreme Court. Its decision 
was announced at the beginning of Buchanan’s ad- 
ministration. It put Scott out of court on the ground 
that aslave, or the descendant of slaves, could not be 
| a citizen of the United States or have any standing in 
Federal courts. The opinion of the chief-justice went 
on to attack the validity of the Missouri compromise, 
for the reasons that one of the constitutional functions 
of Congress was the protection of property; that 
slaves had been recognized as property by the consti- 
tution; and that Congress was bound to protect, not 
to prohibit, slavery in the Territories. The mass of 
the Northern people held that slaves were looked on 
| by the constitution, not as property, but as “* persons 
held to service or labor’’ by State laws; that the con- 
stitutional function of Congress was the protection of 
liberty as well as property; and that Congress was 
thus bound to prohibit, not to protect, slavery in the 
Territories. Another step in the road to disunion was 
thus taken, as the only peaceful interpreter of the 
constitution was pushed out of the way. The North 
flouted the decision of the Supreme Court, and the 
‘storm of angry dissent which it aroused did the dis- 
unionists good service at the South. From this time 
the leading newspapers in the South maintained that 
the radical Southern view first advanced by Calhoun, 
and but slowly accepted by other Southern leaders, as 
to the duty of Congress to protect slavery in the Ter- 
ritories, had been i Pe by the Supreme Court ; 
that the Northern Republicans had rejected it; and 
that even the squatter sovereignty theory of Northern 
re could no longer be submitted to by the 
outh. 

250. The population of the United States in 1860 
was over 31,000,000, an increase of more than 8,000,- 
000 in ten years. As the decennial increases of popu- 
lation became larger, so did the divergence of the 
sections in population, and still more in 
wealth and resources. Two more free 
States came in during this period—Min-  sotaand 
nesota (1858) and Oregon (1859),—and Oregon. 
Kansas was clamoring loudly for the same privilege. 
The free and slave States, which had been almost 
equal in population in 1790, stood now as 19 to 12. 
And of the 12,000,000 in slave States, the 4,000,000 
slaves and the 250,000 free blacks were not so much a 
factor of strength as a possible source of weakness 
and danger. No serious slave rising had ever taken 
place in the South ; but the sudden flaming 
out of John Brown’s insurrection (1859), John 
and the alarm which it carried through 
the South, were tokens of a danger which 
added a new horror to the chances of civil war. It 
was not wonderful that men, in the hope of finding 
some compromise by which to avoid such a catas- 
trophe, should be willing to give up everything but 
principle and even to trench sharply upon princip 
itself, nor that offers of compromise should urge 
Southern leaders farther into the fatal belief that 
‘*the North would not fight.”’ 

251. Northern Democrats, under the lead of Doug- 
‘las, had been forced already almost to the point of 
|revolt by the determination of Southern senators to - 

prevent the admission of Kansas as a free Bist if 
not to secure her admission as a slave State. When 
the Democratic convention of 1860 met at pisicion 
Charleston, the last strand of the last ‘of the 
national political organization parted; the De 
Democratic party itself was split at last by 

the slavery question. The Southern de 
manded a declaration in favor of the 
to protect slavery in the Territories. It 
the Douglas Democrats could then de 
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themselves in a few Northern States; such a declara- | 


tion meant political suicide everywhere, and they 
voted it down. The convention divided into two 
bodies. The Southern body adjourned to Richmond, 
and the Northern and border State convention to 
Baltimore. Here the Northern delegates, by seating 
some delegates friendly to Douglas, provoked a further 
secession of border State delegates, who, in company 
with the Richmond body, nominated Breckinridge (p. 
837) and Lane for president and vice-president. The 
remainder of the original convention nominated Doug- 
las and H. V. Johnson. 

252. The remnant of the old Whig and Know- 
Nothing parties, now calling itself’ the 


fonstita- Constitutional Union party, met at Balti- 
Union more and nominated Bell (p. 837) and 
pert Everett. The Republican convention met 

at Chicago. Its “ platform ’”’ of 1856 had 
—e been somewhat broad constructionist in its 


nature and leanings, but a strong Demo- 
cratic element in the party had prevented it from 
going too far in this direction. The election of 1856 

ad shown that, with the votes of Pennsylvania and 
Illinois, the party would then have been successful, 
and the Democratic element was now ready to take 
almost anything which would secure the votes of these 
States. is state of affairs will go to explain the 
nomination of Lincoln, of Illinois, for president, with 
Hamlin, a former Democrat, for vice-president, and 
the declaration of the platform in favor of a protec- 
- tive tariff. The mass of the platform was still de- 

voted to the necessity of ett tas slavery from the 
Territories. To sum up: the Bell party wished to 
et have no discussion of slavery ; the Douglas 
andslavery Democrats rested on squatter sovereignty 
in the ! and the compromise of 1850, but would 
Territories. aoeept the decision of the Supreme Court ; 
the Republicans demanded that Congress should 
legislate for the prohibition of slavery in the Terri- 
tories; and the Southern Democrats demanded that 
Congress should legislate for the protection of slavery 
in the Territories. 

253. No candidate received a majority of the popu- 
lar vote, Lincoln standing first and Douglas 
second. But Lincoln and Hamlin had a 
clear majority of the electoral vote, and so 
were elected, Breckinridge and Lane coming next. It 
is worthy of mention that, up to the last hours of 
Lincoln’s first term of office, Congress would always 
have contained a majority opposed to him but for 
the absence of the members from the seceding States. 
The interests of the South and even of slavery were 
thus safe enough under an anti-slavery president. 
But the drift of events was too plain. Nullification 
had come and gone, and the nation feared it no longer. 
Even secession by a single State was now almost out 
of the question ; the letters of Southern governors in 
1860, in consultation on the state of affairs, agree 
that no State would secede without assurances of sup- 
port by others. If this crisis were allowed to slip by 
without action, even a sectional secession would soon 
be impossible. If secession were a right, it must be 
asserted now or never. 

254. Some assurance of united action must have 

been obtained, for South Carolina ventured 

Secession. into secession. The democratic revolution 
which, since 1829, had compelled the legislatures to 
give the choice of presidential electors (% 119) to the 
ple of the States had not affected South Carolina ; 
Sap electors were still chosen by the legislature. That 
body, on the election day of November, 1860, having 
chosen the State’s electors, remained in session until 
the telegraph had brought assurances that Lincoln had 
secured a sufficient number of electors to ensure his 
election; it then summoned a State convention and 
State convention, which is a legisla- 

body chosen for a special . met December 
and unanimously “ordinance of seces- 
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sion,’’ repealing the Acts by which the State had 
ratified the constitution and its amendments (2 108), 
and dissolving ‘tthe Union now subsisting between 
South Carolina and other States, under the name of 
the United States of America.’’ The convention 
took all steps necessary to make the State ready for 
war, and adjourned. Similar ordinances were passed 
by conventions in Mississippi (January 9, 1861), 
Florida (January 10), Alabama (January 11), Georgia 
(January 18), Louisiana (January 23), and Texas 
(February 1). 

255. The opposition in the South did not deny the 
right to pa but the expediency of its 


exercise. Their effort was to elect delegates The argu- 
1 : ment for 
to the State conventions who would vote — cecession. 


not to secede. They were beaten, says A. 

H. Stephens, by the ery that the States ‘‘ could make 
better terms out of the Union than in it.’’ That is, 
the States were to withdraw individually, suspend the 
functions of the Federal Government within their 
jurisdiction for the time, consider maturely any pro- 
posals for guarantees for their rights in the Union, 
and return as soon as satisfactory guarantees should 
be given. A second point to be noted is the difference 
between the notions of a State convention prevalent in 


the North and in the South. The North- 


: . Action at 
ern State convention was generally consid- the State 
ered as a preliminary body, whose action conyens 

ons, 


was not complete or valid until ratified by 
a popular vote. The Southern State convention was 
looked upon as the incarnation of the sovereignty of 
the State, and its action was not supposed to need 
a popular ratification. When the conventions of 
the seceding States had adopted the ordinances of 
secession, they proceeded to other business. They 
appointed delegates, who met at Montgomery, the 
capital of Alabama, February 4, formed a provisional 
constitution for the ‘‘ Confederate States,”’ 


chose a provisional president and vice-presi- Me “ — 
dent (Jefferson Davisand A. H. Stephens), States.” 


and established an army, treasury, and other 
executive departments. The president and vice-presi- 
dent were inaugurated February 18. The permanent 
constitution, adopted in March, was copied from that of 
the United States, with variations meant to maintain 
State sovereignty, to give the cabinet seats in Con- 
gress, to prevent the grant of bounties or any pro- 
tective features in the tariff or the maintenance of 
internal improvements at general expense, and to 
‘recognize and protect’’ ‘‘the institution of negro 
slavery, as it now exists in the Confederate States.’’ 
256. Under what claim of constitutional right all 
this was done passes comprehension. That 


a State convention should have the final — Constitu: 
power of decision on the Spas which rights. 
it was summoned to consider is quite as 


radical doctrine as has yet been heard of; that a State 
convention, summoned to consider the one question of 
secession, should go on, with no appeal to any further 
popular authority or mandate, to send delegates to 
meet those of other States and form a new national 

overnment, which could only exist by warring on the 

nited States, is a novel feature in American consti- 
tutional law. It was revolution or nothing. Only in 
Texas, where the call of the State convention was so 
irregular that a popular vote could hardly be escaped, 
was any popular vote allowed. Elsewhere, the funce- 
tions of the voter ceased when he voted for delegates 
to the State convention; he could only look on help- 
lessly while that body went on to constitute him a 
citizen of a new nation of which he had not dreamed 
when he voted. , 

257. The border States were in two tiers—North 
Carolina, Tennessee, and Arkansas next to 
the seceding States, and Delaware, Mary- 
land, Virginia, Kentucky, and Missouri in 
next to the free States. None of these were os 
to secede, There was, however, one force wh 


The border 
States. 


822 


might draw them into secession. 
not wish to secede, but believed in State sovereignty 
and the abstract right of secession, would be inclined 
to take up arms to resist any attempt by the Federal 
Government to coerce a seceding State. In this way, 
in the following spring, the original seven seceding 
States were reinforced by four of the border States 
(2 267), making their final number eleven. 
258. In the N 
tion was given to the systematic course of 


Feeling in procedure along the Gulf. The people of 


the North. 


heard much of this talk before, and looked upon it as a 


kind of stage-thunder, the inevitable accompaniment 
recent presidential elections; and they expected | 


of 
the difficulty to be settled in some way. Republican 
politicians, with the exception of a few, were inclined 
to refrain from public declarations of intention. Some 
of them, such as Seward, showed a disposition to let 
the ‘‘erring sisters’’ depart in peace, expecting to 
make the loss good by accessions from Canada. A 


UNITED STATES. 


A State which did | 


orth and West surprisingly little atten- | 


those sections were very busy; they had | 


few, like Chandler, believed that there would be | 


‘*blood-letting,’’? but most of them were still doubtful 
as to the future. Democratic politicians were hide- 
bound by their repetition of the phrase ‘‘ voluntary 
Union”’ (2 180); they had not yet hit upon the theory 
which carried the War Democrats through the final 
struggle, that the sovereign State of New York could 
make war upon the sovereign State of South Carolina 
for the unfriendly act of secession, and that the war 
was waged by the non-seceding against the seceding 
States. President Buchanan publicly condemned the 
doctrine of secession, though he added a confession of 
his inability to see how secession was to be prevented 
if a State should be so wilful as to attempt 
it. Congress did nothing, except to admit 
Kansas as a free State and adopt the pro- 


Admission 
of Kansas. 


Morrill tective Morrill tariff (2 276); even after its 
Log of members from the seceding States had with- 

“ , — drawn, those who remained mfde no prepa- 
rations for conflict, and, at their adjournment in March, 


1861, left the Federal Government naked and helpless 
before its enemies. 

259. The only sign of life in the body politic, the 
half-awakened word of warning from the democracy 
of the North and West, was its choice of governors of 
States. A remarkable group of men, soon to be known 
as the ‘‘war governors,’’—Washburn of 
Maine, Fairbanks of Vermont, Goodwin 
of New Hampshire, Andrew (p. 836) of 
Massachusetts, Sprague of Rhode Island, Buckingham 
{p. 837) of Connecticut, Morgan (p. 839) of New 

ork, Olden of New Jersey, Curtin of Pennsylvania, 
Dennison of Ohio, Morton (p. 839) of Indiana, Yates 
of Illinois, Blair of Michigan, Randall of Wiscon- 
sin, Kirkwood of Iowa, and Ramsey of Minnesota,— 
held the executive powers of the Northern States in 
1861-62. Some of these governors, such as Andrew 
and Buckingham, as they saw the struggle come 
nearer, went so far as to order the purchase of warlike 
material for their States on their private responsibility, 
and their action saved days of time. And at all times 
they were admirably prompt, methodical, clear-sighted, 
and intensely devoted to their one duty. 

260. The little army of the United States had been 
almost put out of consideration; wherever its detach- 
ments could be found in the South they were sur- 
rounded and forced ‘to surrender and to be transferred 
to the North. After secession, and in some of the 
States even before it, the forts, arsenals, mints, cus- 
tom-houses, ship-yards, and public property of the 


The “war 
governors.” 


United States had been seized by authorit 
ae y authority 
United of the State, and these were held until 
oe & transferred to the new Confederate States | be 


organization. In the first two months of 
1861 the authority of the United States was paralyzed 
in seven States, and in at least seven more its future 
authority seemed of very doubtful duration. 
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261. Only a few forts, of all the magnificent struec- 
tures with which the nation had dotted the 
Southern coast, remained to it—the forts press of 
near Key West, Fortress Monroe at the ‘tae eee, 
/ mouth of Chesapeake Bay, Fort Pickens at 
| Pensacola, and Fort Sumter in Charleston harbor. 
| Both the last-named were beleaguered by hostile bat- 
| teries, but the administration of President Buchanan, 
intent on maintaining the peace until the new admin- 
‘istration should come in, instructed their commanding 
officers to refrain from any acts tending to open con- 
flict. The Federal officers, therefore, were obliged to 
look idly on while every preparation was made for their 
destruction, and even while a vessel bearing supplies 
for Fort Sumter was driven back by the batteries be- 
tween it and the sea. 

262. The divergence between the two sections of the 
country had thus passed into disunion, and 
was soon to pass into open hostility. The 
legal recognition of the custom of slavery, 
acting upon and reacted upon by every step in their econ- 
omic development and every difference in their natural 
characteristics, surroundings, and institutions, had ear- 
ried North and South further and faster apart, until 
the elements of a distinct nationality had appeared in 
the latter. Slavery had had somewhat the same 
effect on the South that democracy had had on the 
colonies. In the latter case the aristocracy of the 
mother country had made a very feeble struggle to 
maintain the unity of its empire. It remnaioas to be 
seen, in the American case, whether democracy would 
do better. 


Slavery and 
aceon, 


. X. THE CIVIL WAR: 1861-65. 
263. Secession had taken away many of the men 


| who had for years managed the Federal Government, 


and who understood its workings. Lincoln’s party 
was in power for the first time; his officers were new 
to the routine of Federal administration ; and the 
circumstances with which they were called upon to 
deal were such as to daunt any spirit. The 


barrass- 
Government had become so nearly bank- ments of 
rupt in the closing days of Buchanan's ad- ao 


ministration that it had only escaped by pay- 
ing double interest, and that by the special favor of the 
New York banks, which obtained in return the appoint- 
ment of Dix as secretary of the treasury. The army 


‘had been almost broken up by captures of men and 


material and by resignations of competent and trusted 
officers. The navy had come to such a pass that, in 
February, 1861, a house committee reported that only 
two vessels, one of twenty, the other of two guns, were 
available for the defence of the entire Atlantic coast. 
And, to complicate all difficulties, a horde of clamor- 
ous office-seekers crowded Washington. ’ 
264. Before many weeks of Lincoln's administration 
had passed, the starting of an expedition to provision 
Fort Sumter brought on an attack by the batteries 
around the fort, and, after a bombardment of 36 


hours, the fort surrendered (April 14, 1861). 
It is not necessary to rehearse the familiar ig nor 
story of the outburst of feeling which fol- —_ gumter. 


lowed this event and the proclamation of 


President Lincoln calling for volunteers, the muster- 
ing of men, the eagerness of States, citie * 
and villages to hurry volunteers forw Posy oi 
and to supply money to their own Govern- 
ment in its need. The 75,000 volunteers called for 
were supplied three or four times over, and those who 
were refused felt the refusal as a personal deprivation. 
265. There had been some belief in the South that 
the Northwest would take no part in the 
impending conflict, and that its Lao Y 
ersuaded to keep up friendly relations ~ 
with the new nationality until the final treaty | 
should establish all the fragments of the ] 
Ir an international basis. In the spring 
of 1861 Douglas, who had long been der 
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the tool of the Southern slave-holders, was spending 
the closing days of life in expressing the determi- 


nation of the Northwest that it, would never submit | 
to have ‘‘a line of custom-houses’’ between it and the | 


ocean. The batteries which Confederate authority 
was erecting on the banks of the Mississippi were fuel 
to the flame. Far-off California, which had been con- 
sidered neutral by all parties, pronounced as unequivo- 
cally for the national authority. 

266. The shock of arms put an end to opposition 
in the South as well. The peculiar isola- 
tion of life in the South precluded the 
more ignorant voter from any comparisons 
of the power of his State with any other ; 
to him it was almost inconceivable that his State 
should own or have a superior. The better educated 
men, of wider experience, had been trained to think 
State sovereignty the foundation of civil liberty, and, 
when their State spoke they felt bound to ‘‘ follow 
their State.’’ The president of the Confederate 
States issued his call for men, and it was also more 
than met. On both sides of the line armed men 
were hurrying to a meeting. 

267. Lincoln’s eall for troops met with an angry 
reception wherever the doctrine of State sovereignty 

had a foothold. The governors of the 

noes border States (? 257) generally returned it 
, with a refusal to furnish any troops. ‘Two 
States, North Carolina and Arkansas, seceded and 
joined the Confederate States. In two others, Vir- 
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military leagues’’ with the Confederacy, allowing 
Confederate troops to take possession of the States, 
and then submitted the question of secession to 
‘‘ popular vote.’’ The secession of these States was 
thus accomplished, and Richmond became the Con- 
federate capital. The same process was attempted in 
Missouri, but failed, and the State remained loyal. 
The politician class in Maryland and Kentucky took 
the extraordinary course of attempting to maintain 
neutrality; but the prowing power of the Federal 
Government soon ena 

to resume control of their governments and give con- 
sistent support to the Union. Kentucky, however, 
had troops in the Confederate armies; and one of 
her citizens, the late vice-president, John C. Breck- 
inridge, left his place in the senate and became an 
officer in the Confederate service. Delaware cast her 
lot from the first with the Union. 

268. The first blood of the war was shed in the 
Civil war, Streets of Baltimore, when a mob attempted 
‘to stop Massachusetts troops on their way 

to Washington tApril 19). For a time there was 
difficulty in getting troops through Maryland because 
of the active hostility of a part of its people, but this 
was overcome, and the national capital was made 
secure. The Confederate lines had been pushed up to 
Manassas Junction, about 30 miles from Washington. 
When Congress, called into special session by the 

resident for July 4, came a. the outline of the 

onfederate States had been fixed. Their line of 
defence held the left bank of the Potomac from Fort- 
ress Monroe nearly to Washington ; thence, at a dis- 

tance of some 30 miles from the river, to Harper’s 
Ferry ; thence through the mountains of western Vir- 
gris and the southern part of Kentucky, crossing the 
ississippi a little below Cairo: thence through 
southern Missouri to the eastern border of Kansas ; 
and thence southwest through the Indian Territory 
and along the northern boundary of Texas to the Rio 
Grande. The length of the line, including also the 
Atlantic and Gulf coasts, has been estimated at 11,000 
miles. The territory within it comprised about 800,- 
000 square miles, with a population of over 9,000,000 

and great natural resources. Its cotton was almost 
me State Convention passed an ordinance of seces- 


17, 1861; North Carolina, Tennessee, and Arkansas 
in May. .— AM. Ep.) 


ginia and Tennessee, the State politicians formed | 


led the people of the two States | A 


‘mercial intercourse with t 
| volted district. 
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essential to the manufactories of the world; in ex- 
change for it every munition of war could be procured ; 
and it was hardly possible to blockade a 


coast over 3000 miles in length, on which aR 
the blockading force had but one port of : 
refuge, and that about the middle of the line. Never- 


theless President Lincoln issued his proclamation 
announcing the blockade of the Southern coast, a 
proclamation from President Davis appearing with it, 
offering letters of marque and reprisal against the 
commerce of the United States to private vessels. 
The news brought out proclamations of neutrality 
from Great Britain and France, and, according to 
subsequent decisions of the Supreme Court, made the 
struggle a civil war, though the minority held that 
this did not occur legally until the Act of Congress 
of July 13, 1861, authorizing the president, in case 
of insurrection, to shut ports and suspend com- 

‘he inhabitants of the re- 


269. The president found himself compelled to 
assume powers never granted to the executive au- 


| thority, trusting to the subsequent action of Congress 


to validate his action. He had to raise and support 
armies and navies; he even had to authorize seizures 
of necessary property, of railroad and telegraph lines, 
arrests of suspected persons, and the suspension of 
the writ of habeas corpus in certain dis- 

tricts. Congress supported him, and pro- Suspension 
ceeded in 1863 to give the president power hie 
to suspend the writ anywhere in the United 

States, which he proceeded to do (2115). The Su- 
preme Court, after the war, decided that no branch of 
the Government had power to suspend the writ in dis- 
tricts where the courts were open,—that the privilege 
of the writ might be suspended as to persons properly 
involved in the war, but that the writ was still to issue, 
the court deciding whether the person came within the 
classes to whom the suspension applied. This decision, 
however, did not come until “arbitrary arrests,’’ as 
they were called, had been a feature of the entire war. 
similar suspension of the writ took place in the 
Confederate States. 

270. When Congress met (July 4, 1861), the ab- 
sence of Southern members had made it 
heavily Republican. It decided to consider 
no business but that connected with the war, author- 
ized a loan and the raising of 500,000 volunteers, and 
made confiscation of property a penalty of rebellion. 
While it was in session the first serious battle of the 
war—Bull Run, or Manassas—took place 9.4) pun 
July 21), and resulted in the defeat of the ‘ 

ederal army. Both armies were as yet so ill-trained 
that the victors gained nothing from their success. 
In the west the battle of Wilson’s Creek, 
near Springfield, Mo. (August 10), was 
either a drawn battle or a Confederate vic- 
tory; but here also the victors rather lost than gained 

round after it. The captures of Fort 


Congress. 


Wilson's 
Creek. 


atteras, N.C. (August 29), and Port Hatteras 
Royal, 8.C. (November 7), gave the block- og 


ading fleets two important harborsofrefuge. 
The over-zealous action of a naval officer in taking the 
Confederate envoys Mason and Slidell out 


of a British mail-steamer sailing between eee 
two neutral ports almost brought about a calh. 


collision between the United States and | 
Great Britain in November. But the American pre- 
cedents were all against the United States (@ 172), and 
the envoys were given up. , 
271. bahay McClellan (p. 838), in the early months 
of the war, had led a force of Western troops 


across the Ohio river, entered western Vir- pray st 
ginia, and beaten the Confederate armies tomac: 


in several battles. After the battle of Bull 

Run he was called to Washington and put in com- 
mand of all the armies on the retirement of Se°**. 
His genius for organization, and the unbounded vonn- 
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dence of the people in him, enabled him to form the | 
troops at ad: near Washington into the first great | 
army of the war—the army of the Potomac. It was | 
held, however, too much in idleness to suit the eager- 
ness of the people and the administration ; and the 
dissatisfaction grew louder as the winter of 1861-62 
passed away without any forward movement (2 284). 
272. If the army was idle, Congress was not. The 

broad-construction tendencies of the party showed | 
themselves more plainly as the war grew more serious; | 
there was an increasing disposition to cut every knot 
by legislation, with less regard to the constitutionality 
of the legislation. A paper currency, 


Sala commonly known as ‘* greenbacks,”’ was 
adopted and made legal tender (February 25, 
1862). The first symptoms of a disposition ada 
2 g : 7 yas prohibite 

iaeéen slavery appeared: slavery was p 


in the District of Columbia and the Territo- 
ries; the army was forbidden to surrender escaped slaves 
to their owners and slaves of insurgents were ordered to 
be confiscated. In addition to a Homestead Act, giving 
public lands to actual settlers at reduced rates (% 200), 
Jongress began a further development of the system of 
granting ppblic lands to railway corporations. 

273. The railway system of the United States was 
but twenty years old in 1850 (% 230), but it 
had begun to assume some consistency. 
The day of short and disconnected lines 
had passed, and the connections which were to develop 
into railway systems had appeared. Consolidation of 
smaller companies had begun; the all-rail route across 
the State of New York was made up of more than a 
dozen original companies at its consolidation in 1853. 
The Erie Railway was formed in 1851; and another 
western route—the Pennsylvania—was formed in 1854. 
These were at least the germs of great trunk lines 
(2 312). The cost of American railways has been only 
from one-half to one-fourth of the cost of European 
railways; but an investment in a far western railway 
in 1850-60 was an extra-hazardous risk. Not only did 
social conditions make any form of business hazardous ; 
the new railway often had to enter a territory bare of 
population, and there create its own towns, farms, and 
traffic. Whether it could do so was so doubtful as to 
make additional inducements to capital necessary. 
The means attempted by Congress in 1850, in the ease 
of the Illinois Central Railroad, was to grant public 
lands to the corporation, reserving to the 
United States the alternate sections. The 
expectation was that the railway, for the 
purpose of building up traffic, would sell lands to 
actual settlers at low rates, and that the value of the 
reserved lands would thus be increased. At first grants 
were made to the States for the benefit of the corpora- 
tions ; the Act of 1862 made the grant directly to the 
corporation. . 

274. The vital military and political necessity of an 
immediate railway connection with the 
Pacific coast was hardly open to doubt in 
1862; but the necessity hardly justified the 
terms which were offered and taken. The 
Union Pacific Railroad was incorporated ; the United 
States Government was to issue to it bonds, on the 
completion of each 40 miles, to the amount of $16,000 

er mile, to be a first mortgage ; through Utah and 

evada, the aid was to be doubled, and for some 300 
miles of mountain building to be trebled ; and, in addi- 
tion to this, alternate sections of land were granted. 
The land-grant system, thus begun, was carried on in 
the cases ofa large number of other roads, the largest 
single grants being those of 47,000,000 acres to the 
Northern Pacifie (1864) and of 42,000,000 to the 
Atlantic and Pacific line (1866). 

275. Specie payments had been suspended almost 

everywhere towards the end of 1861; but 

pi inn in the price of gold was but 102.5 at the be- 
f ginning of 1862. About May its price in 
paper currency began to rise. It twoalial 170 during 


Railways 
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the next year, and 285 in 1864; but the real price 
probably never went much above 250. As gold rose, 
specie disappeared. . Other articles felt the influence 
in currency prices. Mr. D. A. Wells, in 1866, esti- 
mated that prices and rents had risen 90 per cent. since 
1861, while wages had not risen more than 60 per cent. 

276. The duties on imports were driven higher than 
the Morrill tariff had ever contemplated (4 


258). The average rates, which had been Tariff ana 
18 per cent. on dutiable articles and 12 per ae 
cent. on the aggregate in 1860-61, rose, taxation. 


before the end of the war, to nearly 50 per 

cent. on dutiable articles and 35 per cent. on the aggre- 
gate. Domestic manufactures sprang into new life 
under such hothouse encouragement; every one who 
had spare wealth converted it into manufacturing cap- 
ital. The probability of such a result had been the 
means of getting votes for an increased tariff; free- 
traders had voted for it as well as protectionists. For 
the tariff was only a means of getting capital into 
positions in which taxation could be applied to it, and 
the ‘‘internal revenue’’ taxation was merciless be- 
yond precedent. The annual increase of wealth from 
capital was then about $550,000,000; the internal 
revenue taxation on it rose in 1866 to $310,000,000, or 
nearly 60 per cent. Evenafter the war the taxation 
was kept up unflinchingly until the reduction of the 
national debt had brought it toa point where it was 
evidently at the mercy of time (7322). 

277. The stress of all this upon the poor must have 
been great, but it was relievedin part by sits 
the bond-system on which the war was con- aed 
ducted (¢ 322). While the armies and navies were 
shooting off large blocks of the crops of 1880 or 1890, 
work and wages were abundant for all who were com- 
petent forthem. It is true, then, that the poor paid 


‘most of the cost of the war; it is also true that the 


poor had shared in that anticipation of the future 
which had been forced on the country, and that, when 
the drafts on the future came to be redeemed, it was 
done mainly by taxation on luxuries. The destruction 
of a Northern railroad meant more work for Northern 
iron mills and their workmen. ‘The destruction of a 
Southern road was an unmitigated injury; it had to 
be made good at once, by paper issues; the South 
could ae no drafts on the future, by bond issues 
for the blockade had put cotton out of the game, and 
Southern bonds were hardly _ salable. 


Every expense had to be met by paper is- Paper 
sues; each issue forced prices higher ; an 
every rise in prices called for an increased South, 
issue of paper, with increased effects for 

evil. A Rebel War-Clerk’s Diary gives the following 


as the prices in the Richmond market for May, 1864: 
‘* Boots, $200; coats, $350; pantaloons, $100; shoes, 
$125 ; flour, $275 per barrel; meal, $60 to $80 per 
bushel: bacon, $9 per pound; no beef in market; 
chickens, $30 per pair; shad, $20; potatoes, $25 per 
bushel ; turnip greens, $4 per peck ; white beans, $4 
er quart or $120 per bushel ; butter, $15 per pound ; 
lard same ; wood, $50 per cord.”’ How the rise in 
salaries and wages, always far slower than other prices, 
could meet such prices as these, one must be left to 
imagine. It can only be said that most of the burden 
was really sustained by the women of the South. — 
278. The complete lack of manufactures told heavily 
against the South from the beginning. 
men were drawn from agriculture in the anne 
North and West, the increased demand for 
labor was shaded off into an increased demand for 
agricultural machinery (4 231); every increased per 
centage of power in reaping-machines li c 
many men for service at the front. The ) 
machines of the South—the slaves—were i 
any such improvement, and, besides, requ 
resence of a portion of the possible fightit 
Ne to watch them. : 


There is an evide 
in the exemption from military duty in the 
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ate States of ‘‘ one agriculturist on such farm, where | 
there is no white male adult not liable to duty, em- | 
ploying 15 able-bodied slaves between ten and fifty 
years of age.’ But, to the honor of the enslaved | 
race, no insurrection took place. 
279, The pressing need for men in the army made. 
the Confederate Congress utterly unable to | 
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282. At the same time the Mississippi was opened 
in part from below. A great naval expedition under 
Farragut and Porter, with a land force under Butler, 
sailing from Fort Monroe, came to the mouth of’ the 
Mississippi. Farragut ran past the forts above the 
mouth of the river, sank the ironclads which met him, 
and captured New Orleans (April 25). 


Confeder- withstand the growth of executive power. The land forces then took possession of it ated 
Sees ana Its bills were prepared by the cabinet, and | and the forts, while the fleet cleared the 
president. the action of Congress was quite perfunc- river of obstacles and Confederate vessels as far as 


tory. The suspension of the writ of 

habeas corpus, and the vast powers granted to Presi- 
dent Davis, or assumed by him under the plea of mili- 
tary necessity, with the absence of a watchful and 
well-informed public opinion, made the Confederate | 
Government by degrees almost a despotism. It was 
not until the closing months of the war that the ex- 
piring Confederate Congress mustered up courage 
enough to oppose the president’s will. The organized 
and even Ad opposition to the war in the North, 
the meddlesomeness of Congress and its ‘‘ committees 
on the conduct of the war,’’ were no doubt unpleasant 
to Lincoln ; but they carried the country through the 
crisis without the effects visible in the South. | 
280. Another act of Federal legislation—the Na- 
tional Bank Act—should be mentioned 


nearer here, as it was closely connected with the | 
Gen” sale of bonds (February 25, 1863). The 


banks were to be organized, and, on depos- | day of wooden war-vessels was seen to be over. 


Port Hudson and Vicksburg, where the Confederate 
works were situated on bluffs too high for a naval 
attack. 

283. The energy of the combatants had already 
brought ironclad vessels to the test which they had not 
yet met elsewhere, that of actual combat. Western 
ingenuity had produced a simple and excellent type 
of river ironclad by cutting down river steamers 
and plating them with railroad or other iron. The 
type needed for the rougher Kastern waters was differ- 
ent, and the Confederates converted the frigate ‘‘ Mer- 


| rimace,’’ captured at Norfolk, into an iron- 


“ j- 

The battle eo en 
“ Merri- 
mac.” 


clad of a more sea-going type. 
between her and the ‘‘ Monitor’’ (March 
8), in Hampton Roads, was indecisive; ° 
but the *‘ Merrimac ’’ was driven back to Norfolk, 
the blockade and the cities of the Atlantic coast, which 
had seemed to be at its merey, were saved, and the 
Before 


iting United States bonds at Washington, were to be the end of the following year there were 75 ironclads 
permitted to issue notes up to 90 percent. of the value in the United States navy; the number of vessels 


of the bonds deposited. As the redemption of the 


had increased to 588, with 4443 guns and 35,000 


notes is thus assured, they circulate without question | men. 


all over the United States. By a subsequent Act the 


remaining State bank circulation was taxed out of ex-| Richmond are 


istence. The national banks are still in operation ; but 


the disappearance of United States bonds threatens | strong defensive positions, of which the 


their continuance. 


284. The hundred miles between Washington and 
crossed by numberless 


streams, flowing southeast, and offering The penin- 


sular cam- 
paign. 
Confederates had taken advantage. McClel- 


281. At the beginning of 1862 the lines of demarca- | lan (2 271) therefore wished to move his army to Fort 


tion between the two powers had become 
Admission 
of West mers 
Virginia. eae 


tate, and was admitted as a State (1863) armies away from Washington to meet him. 


under the name of West Virginia. It was certain. 
that Delaware, Maryland, Kentucky, and Missouri had 
been saved to the Union, and that the battle was to be | 
fought out in the territory to the south of them. In 
the west Grant (p. 837), commanding a part of Buell’s | 
eneral forces, moved up the Tennessee river and 
fetke the centre of the long Confederate line by the 


ae of Forts Henry and Donelson 
ae a} eh hth 1862). The collapse of the 
Donelson, Confederate line opened the way for the oc- 


cupation of almost all western Tennessee, 
including its edpital, and the theatre of war was 
moved far forward to the southern boundary of the 
State, an advance of fully 200 miles into the heart of the 
Confederacy. It had been shown already that the 
successful officers were to be those from West Point; 
but even they were getting their first experience in the 
handling of large masses of men. Grant and Sher- | 
man owed a part of that experience to the military 
genius of the Confederate commander, Albert 8. John- 
ston, whose sudden attack on their army at Pittsburg 
Landing (April 6) brought on the first great 
peers battle of the war. The Federal forces held 
* ont stubbornly until the arrival of Buell’s | 
advance guard relieved the pressure, and the Confeder- 
ates were driven back to Corinth, with the heavy loss 
of their commander, who had been mortally wounded. 
Oottntt Steady advances brought the Union armies 
to Corinth, an important railroad centre, in 
crs and the Mississippi was opened up as far as 
phis by these successes of the armies and by the 
hard Higbting of the gunboats at Island Number Ten 


At the northern boundary of the 
e, but what had been gained was held. 


i ippi the Union advance stopped for 


Monroe and attack Richmond from that point, on the 


eee. marked. The western part of Vir-| ground of Cornwallis’s campaign of 1781. He believed 
nad separated itself from the parent that such a movement would force the Confederate 


The ad- 
ministration, believing that such a movement would 
only open the way for the enemy to capture Wash- 
ington—a more valuable prize than Richmond—gave 
directions that a part of McClellan’s force, under 
McDowell, should take the overland route as far as 
Fredericksburg, while the rest, under McClellan, were 
moving up the peninsula towards Richmond; and 
that, as the enemy withdrew to meet the latter, a 
junction of the two divisions should take place, so as 
to carry out MecClellan’s plans without uncovering 
Washington. Buta month was spent in besieging 
Yorktown ; when the attempt was made to form the 
junction with McDowell it involved the separation of 
the two wings by the little river Chickahominy ; and 
in-May the spring rains turned the little stream into a 
wide river,and the army was divided. Joseph HE. 
Johnston, the Confederate commander, at once at- 
tacked the weaker wing at Seven Pines and 
Fair Oaks, but was beaten, and was himself S°ven Pines 
wounded and compelled to leave the ser- Oaks. 
vice fora time. Thisevent gave his place 7 

to Robert E. Lee, whose only military service in_the 
war up to this time had been a failure in western Vir- 
ginia. He was now to begin, in conjunction with 
Thomas J. (‘‘ Stonewall ’’) Jackson, a series of bril- 
liant campaigns. ; 

285. From Staunton, 100 miles west of Richmond, 
the Shenandoah valley extends: northeast 
to the Potomac, whence there is an easy 
march of 75 miles southeast to Washing- 
ton. Jackson struck the Union forces in the valley, 
drove them to the Potomae, and excited such alarm 


1 [The en ment between the Merrimac and Monitor was on 
sunt, March 9, 1862. The Cumberland was sunk March 8th.— 
Am. Ep, - 


Jackson's 
raid. 
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in Washington that McDowell’s troops were hastily | 


withdrawn from Fredericksburg. Having thus spoiled 
McClellan’s plan of junction, and taken some 40,000 
men from him, Jackson hurried to Richmond. Lee 


met him on the north side of the Chickahominy, and | 
the two armies attacked McClellan’s right wing at 
Gaines’s Mill, and cut the connection between it and | 


Un- | 


its base of supplies on the York river (June 26). 
able to reunite his wings and regain his base, McClel- 
lan was forced to draw his right wing south, and at- 
tempt to establish another base on the James river. 
Lee and Jackson followed hard on his retreat, and the 
am ‘*seven days’ battles’’ were the most des- 
The “seyen > * : 
days’ battles.” perate of the war up to this time, the 
principal battles being those of Savage’s 
Station (June 29), Glendale (June 30), and Malvern 
Hill (July 1). The last ended the series, for MeClel- 
lan had reached the James, and his army had fixed 
itself in a position from which it could not be driven. 

286. Pope had sueceeded McDowell, and Jackson at- 
tacked and beat him on the battle ground 
of Bull Run (August 29), driving his army 
towards Washington. McClellan was at 
once recalled to defend the capital. As he withdrew 
from the peninsula, Lee joined Jackson, and the whole 
Confederate army, passing to the northwest of Wash- 
ington, began the first invasion of the North. As it 

assed through the mountains of northwestern 
bead, the army of the Potomac, which had been 
brought up through Maryland in pursuit, reached its 
rear and forced it to turnand fight the battle of Antie- 
tam, or Sharpsburg, September 17. Both 
sides claimed the victory, but Lee was 
compelled to recross the Potomac to his former posi- 
tion. McClellan was blamed for the slowness of his 

ursuit and was removed, Burnside (p. 837) becomin 

is successor. The only great event of his term o 
command was his attempt to storm the heights behind 
Fredericksburg (December 13) and the 
terrible slaughter of his defeat. Hooker 
was then put in his place. The year 1862 
thus closed with the opposing armies in about the 
same position as at the beginning of the war. 

287. At the beginning of the war the people and 
leaders of the North had not desired to interfere with 
slavery, but circumstances had been too strong for 
them. Lincoln had declared that he meant to save 
the Union as he best could,—by preserving slavery, by 
destroying it, or by destroying part and preservin 
part of it. Just after the battle of Antietam he issue 
his proclamation calling on the revolted 


Pope's 
campaign. 


Antietam. 


Fredericks- 
burg. 


th emi States to return to their allegiance before 
Sree the speck January 1, otherwise their 
on slaves would be declared free men. No 


State returned, and the threatened declaration was 
issued January 1, 1863. As president Lincoln could 
issue no such declaration; as commander-in-chief of 
the armies and navies of the United States he could 
issue directions only as to the territory within his 
lines; but the Emancipation Proclamation applied 
only to territory outside of his lines. It has therefore 
been debated whether the proclamation was in reality 
of any force. It may fairly be taken as an announce- 
ment of the policy which was to guide the army, and 
as a declaration of freedom taking effect as the lines 
advanced. Atall events, this was its exact effect. Its 
international importance was far greater. The locking 
up of the world’s source of cotton-supply had been a 
general calamity, and the Confederate Government and 
people had steadily expected that the English and 
French Governments, or at least one of them, would 
intervene in the war for the purpose of raising the 
blockade and seining the Southern cotton. The con- 
version of the Struggle into a crusade against slavery 
made intervention impossible for Governments whose 
peoples had now a controlling influence on their polic 
and intelligence enough to understand the issue whic 
had now been made. 
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288. Confederate agents in England were numerous 
and active. ‘Taking advantage of every 
loophole in the British Foreign Enlistment 
Act, they built and sent to sea the ** Ala- 
bama’’ and ‘‘ Florida,’’ which for a time almost drove 
American commerce from the ocean. Whenever they 
were closely pursued by United States vessels they 
took refuge in neutral ports until a safe opportunity 
occurred to put to sea again. Another, the ** Georgia,” 
was added in 1863. All three were destroyed in 1864, 
—the ‘‘ Florida ’”’ by a violation of Brazilian neutral- 
ity, the ‘‘ Georgia’ after an attempt to transfer her 
to neutral owners, and the ‘‘ Alabama’’ after a brief 
sea-fight with the ‘‘ Kearsarge,’’ off Cherbourg (June 
19). Confederate attempts to have ironclads equipped 
in England and France were unsuccessful. 

289. In the west (% 281) Bragg (p. 836), now in com- 
mand of the Confederate forces, turned the right of 
the Union line in southern Tennessee, and began an 
invasion of Kentucky about the time when Lee was 
beginning his invasion of the North. Carrying off 
much booty, he retired into Tennessee. Towards the 
end of the year Rosecraus moved forward from Nash- 
ville to attack him. The armies met at 
Murfreesboro’, and fought a drawn battle 
during the last day of the year 1862 and 
the first two days of January, 1863. The western 
armies were now in four parts,—that of Roseerans 
near Murfreesboro’, that of Grant near Corinth, that 
of Schofield in Missouri and Arkansas, and that of 
Banks in Louisiana. The complete opening of the 
Mississippi being the great object, the burden of the 
work fell to Grant, who was nearest the Vieksb 
river. Vicksburg was the objective point, niet ad 
and Grant at first attempted to take it from the oppo- 
site or western bank of the river. Failing here, he 
moved south to a favorable point for crossing, and 
used the river fleet to transfer his army to the eastern 
bank. _ He was now on the Vicksburg side of the river. 
J. E. Johnston was northeast of him, at Jackson, with 
a weaker army; the bulk of the Confederate forces 
was at or near Vicksbur , under Pemberton. John- 
ston wanted no siege of Vicksburg ; Pemberton wanted 
no junction with Johnston, which might cost him the 
glory of defeating Grant ; and Grant solved their dif- 

culty for them. Moving northeast he struck John- 
ston’s army near Jackson, beat it, and drove it out of 
any possibility of junction. He then turned westward, 
fighting several sharp battles as he went, and late in 

ay he had Pemberton shut up in Vicksburg. His 
lines were maintained for six weeks, and then (July 
4, 1863) the finest Confederate army in the west sur- 
rendered. Port Hudson surrendered to port ua- 
Banks five days later: the Mississippi was 
opened from end to end, and the Confed- 
eracy was cleft in twain. From this time 
communication between the two parts of the Confed- 
erate States became increasingly more difficult, and 
the transfer of supplies from the rich country west of 
the Mississippi was almost at anend. ‘There was little 
further fighting to the west of the great river, except 
an intermittent guerilla warfare and the defeat of 
Banks’s expedition against northwestern Louisiana 
early in 1864. When the war ceased in the east, 
isolated western half of the Confederacy fell with 

290. While Grant was besieging Vicksburg, Rose- 
erans had begun to move from the eastern end of the 
Union line in Tennessee against Bragg at Chattan 
He drove Bragg through the place, and a dozen 
beyond it, et ia. Here the Confederate army 
took position behind Chickamauga _ 
and inflicted a complete defeat upon the 
pursuing Union forces (September 19-20. 
1863). Thomas covered the rear stub 
secured a safe retreat into Chattanooga, b 
session of the mountains around the p| 
Beng to cut off almost all roads of fu 
establish a siege of Chattanooga. 


Confederate 
privateers, 


Murfrees- 
ro’. 


son. Open- 
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Mississippi. 
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‘higher pitch than ever before. 


the 
of the soldiers, the fighting men drawn from their 
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fident of success that he detached a part of his army, 
under Longstreet, to besiege Knoxville, in eastern Ten- 
nessee. (Grant was ordered to take command at Chatta- 
nooga, and went thither, taking Sherman and others of 


the officers who had taken part in his Vicksburg cam- | 


paign. He soon mpenes new routes of communication 


to the rear, supplied and reinforced his army, and began | 


to prepare for the storming of the mountains before him. 
Lookout His assaults on Lookout Mountain and 
Mountain Missionary Ridge (November 23-25) were 


and Mission- among the most dramatic and successful | 


ary Ridge > : > 
yes of the war. Bragg was driven out of all 


his positions and back to Dalton, where Davis was 
compelled by the complaints of his people to remove 
him, and appoint J. E. Johnston his successor. Long- 
street broke up the siege of Knoxville, and made good 
his retreat across the mountains into Virginia to 
join Lee. 

291. The army of the Potomac, under Hooker, kept 
its place near Fredericksburg (2 286) until May, 1863. 
Hooker then began a movement across the Rapidan 
towards Richmond, and was defeated in 
the battle of Chancellorsville (May 2-3). 
The victorious army suffered the severest 
of losses in the death of Jackson, but this did not 
check Lee’s preparations for a second invasion of the 
North, which began the next month. As his army 
moved it very nearly on the route which it 
had followed the year before, the army of the Potomac 
held a parallel course through Maryland and into 
Pennsylvania. The Confederate forces penetrated 
farther than in 1862; their advance came almost to 
Harrisburg, and threw the neighboring Northern 
cities into great alarm ; but the pursuing army, now 
reel under Meade (p. 839), met Lee at Gettys- 

yours: burg (July 1-3) and defeated him. The 
Confederate army, assaulting its enemy in very strong 
positions, suffered losses which were almost irreparable, 
and it was never again quite the same army as before 
Gettysburg. Some Northern critics were inclined to 
think that Lee’s former successes had really been due 
to Jackson’s genius, and that he had lost his power in 
losing Jackson. The campaign of 1864 was to prove 
the contrary. The customary retreat brought the two 
armies back to very nearly the same positions which 
they had occupied at the beginning of the war, the 
Rappahannock flowing between them. Here they 
remained until the following spring. 

292. The turning-point of the war was evidently in 

the early days of July, 1863, when the vic- 
The current tories of Vicksburg and Gettysburg came 


ean together. The national Government had 


Chan- 
cellorsville. 


down to a much smaller area than might well have 
been expected; its armies had pushed the besieging 
lines far into the hostile territory, and had held the 
und which they had gained; and the war itself 
had developed a class of generals who cared less for 
the conquest of territory than for attacking and 
destroying the opposing armies. The great drafts on 
the future which the credit of the Federal Government 
enabled the North to make gave it also a startling 
appearance of prosperity; so far from feeling the 
war, it was driving production of every kind to a 
The cities began to 
show greater evidences of wealth, and new rich men 
appeared, many of them being the ‘‘ shoddy aristoc- 
raey,’’ who had acquired wealth by mis-serving the 
Government, but more being able men who had 
a the sudden opportunities offered by the 
es of affairs. ; 

"293, The war had not merely developed improved 
weapons and munitions of war; it had also spurred 
on to a more careful attention to the welfare 


number. The Sanitary Commission, the Chris- 
ission, and other voluntary asscciations for 
eare of soldiers received and 


at the beginning cut the Confederate States | 
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disbursed very large sums. The national Government 
was paying an average amount of $2,000,000 per day 

for the prosecution of the war, and, in spite of the 

'severest taxation, the debt grew to $500,000,000 in 

June, 1862, to twice that amount a year later, to 

$1,700,000,000 in June, 1864, and reached its maxi- 

mum August 31, 1865,—$2,845,907,626. But this 
lavish expenditure was directed with energy and judg- 

‘ment. ‘The blockading fleets were kept in perfect 
order and with every condition of success. The rail- 
road and telegraph were brought into systematic use 

for the first time in modern warfare. Late in 1863 

| Stanton, the secretary of war, moved two corps of 

23,000 men from Washington to Chattanooga, 1200 

‘miles, in seven days. A year later he moved another 


in eleven days, and within a month had collected ves- 
sels and transferred it to North Carolina. Towards 
the end of the war, when the capacity of the railroad 
for war purposes had been fully camel these sudden 
transfers of troops by the Federal Government almost 
neutralized the Confederate advantage of interior lines. 

294. On the other hand, the Federal armies now 
held almost all the great Southern through lines of 
railroad, except the Georgia lines and those which 
supplied Lee from the South (¢ 296). The want of 
the Southern people was merely growing in degree, 
notin kind. The conscription, sweeping 
from the first, had become omnivorous; 
towards the end of the war every man be- 
tween seventeen and fifty-five was legally liable to ser- 
vice, and in practice the only limit was physical in- 
capacity. In 1863 the Federal Government also was 
driven to conscription. The first attempts to carry it 
out resulted in forcible resistance in several places, the 
worst being the ‘‘draft riots’? in New York (July), 
when the city was in the hands of the mob for several 
days. All the resistance was put down; but exemp- 
tions and substitute purchases were so freely permitted 
that the draft in the North had little effect except as 
a stimulus to the States in filling their quotas of yolun- 
teers by voting bounties. 

295. Early in 1864 Grant (2? 290) was made lieu- 
tenant-general, with the command of all 
the armies. He went to Washington to 
meet Lee, leaving Sherman to face John- 
ston at Dalton. Events had thus brought the two 
ablest of the Confederate generals opposite the two 
|men who were the best product of the war on_the 
Northern side. It remained to be seen whether Lee, 
with his army of northern Virginia, could resist the 
methods by pian Grant and Sherman had won almost 
all the great table-land which oceupies the heart of 
the country east of the Mississippi. And it remained 
to be seen, also, whether the reputation which Grant 
had won at a distance from the political atmosphere 
of Washington would not wither in his new position. 
It was necessary for him to take the overland route 
to Richmond, or meet McClellan’s fate. He did not 
hesitate. Early in May, 1864, with about twice as 
many men (125,000) as Lee, he entered the ‘* Wilder- 
ness ’’ on the other side of the Rapidan. At the same 
time he sent 30,000 men, under Butler, up the James 
river; but this part of his plan proved of compara- 
tively little service. 

296. Two weeks’ hard fighting in the Wilderness 
and at Spotsylvania Court ocae (May 5- 


Conscrip- 
tion. 


Grant and 
Sherman. 


18), and four days more at North Anna legge 
(May 23-27), with flank movements as a campaign. 


means of forcing Lee out of positions too 

strong to be taken from the front, brought the army 
of the Potomac to Cold Harbor, in the immediate de- 
fences of Richmond. One assault, bloodily repulsed, 
showed that there was no thoroughfare in this direc- 
tion. Lee had so diligently prepared that his position 
became stronger as he was driven into greater concen- 
tration ; and Grant began to move along the eastern 
face of the line of Confederate fortifications, striking 


corps, 15,000 strong, from Tennessee to Washington , 
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at them as he passed them, but finding no weak spot. | 
As he crossed the James river and reached Petersburg, | 
he came at last into dangerous proximity to the rail- 
roads which brought Lee's supplies from 
the South—the Weldon Railroad, running 
_ directly south, the Danville Railroad, run- 
ning southwest, and the Southside Railroad, running 
west. At this end of his line, therefore, Lee kept 
the best part of his troops, and resisted with increasing | 
stubbornness Grant's efforts to carry his lines farther 
to the southwest or to reach the railroads. Resorting 
to the plan which had been so effective with McClellan, 
he sent Karly on a raid up the Shenandoah Valley, to 
threaten Washington (uly). But Early was not 
Jackson, and he returned with no more success than | 
the frightening of the authorities at Washington. 
Grant put Sheridan in command in the valley, and he | 
beat Early at Cedar Creek (October), scattering his 


Peters- 
burg, 
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army for the remainder of the war. In August Grant 
succeeded in seizing a few miles of the Weldon Rail- | 
road; but Lee brought his supplies in wagons round 
that portion held by Grant. Vata in the year this was 
stopped by the destruction of some twenty miles of 
the road. Here Grant was himself stopped for the 
time. Lee had so taken advantage of every defensive 
position that Grant could not reach the nearer of the | 
other two railroads without an advance of 15 miles, or | 
the further one without a cireuit of about 40 miles. 
The two armies remained locked until the following 
spring. Grant, however, was operating still more suc- 
cessfully elsewhere through Sherman. 

297. Sherman (2 295) had moved on the same day 
as Grant (May 5). Johnston’s retreat was | 
skilfully conducted ; every position was held 


Johnston's 


epee to the last moment; and it was not until 


the middle of July that Sherman had forced him back | 
to his strongest lines of defence—those around At- 
lanta. The Confederate forces could not retreat much 

_ beyond Atlanta, for the great central table-land here 

- begins to fall into the plains which stretch to the At- 
lantic. Sherman had now been brought so far from 
his base that the two armies were much more nearly 
en an ig tae than in May; and Johnston was pre- 
paring for the decisive battle when Davis made Sher- 
man’s way clear. A feature in Davis’s conduct of the 
war had been his extraordinary tendency to favoritism. 
He had been forced to take Johnston as commander 
in Georgia; and the widespread alarm caused by John- | 
ston’s inexplicable persistence in retreating gave him 
the excuse he desired. He removed Johnston (July 
17), naming Hood (p. 838), a ‘‘fighting general,’’ as 
his successor. Before the end of the month Hood 
had made three furious attacks on Sherman and been 
beaten in all of them. Moving around Atlanta, as 
ee Grant was doing around Petersburg, Sher- 

: man cut the supplying railroads, and at 
last was able to telegraph to Washington (September 
2), ** Atlanta is ours, and fairly won.” 

298. Hood, by the direct command of Davis, then 
adopted a course which led to the downfall of the 
Confederacy in the following spring. Moving from 
between Sherman and the open country, he set out. 
for Tennessee, expecting to draw Sherman after him. 
Sherman sent Thomas (p. 840) to Nashville, called 
out the resources of the Northwest to support him, 
and left Hood to his march and his fate. Hood 

Ge inia reached Nashville; but in the middle of 
ve" December Thomas burst out upon him, 
routed his army, and pursued it so vigorously that it 
never again reunited. One of the two great armies | 
of the Confederacy had disappeared; and Sherman 
with one of the finest armies of the war, an army o 
60,000 picked veteran troops, stood on the edge of the 
Georgia mountains, without an organized force be- 
tween him and the back of Lee’s army in Virginia. 
299. In the meantime the presidential election of 
1864 had taken place, resulting in the re-election of 
Lincoln, with Andrew Johnson as vice-president. The 


' Johnston. 


‘and both officers and men were to 
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Democratic convention had declared that, after four 


‘years of failure to restore the Union by war, 


Election 


during which the constitution had been oe 


violated in all its parts under the plea of 
military necessity, a cessation of hostilities ought to 
be obtained, and had nominated McClellan (p. 838), 
and Pendleton. Farragut’s victory in Mobile Bay 
(August 5), by which he sealed up the last port, ex- 
cept Wilmington, of the blockade-runners, and the 
evidently staggering condition of the Confederate re- 
sistance in the east and the west, were the sharpest 
commentaries on the Democratic platform ; 
and its candidates carried only three of the Admission 
twenty-five States which took part in the Nevada. 
election. The thirty-sixth State—Nevada—had been 
admitted in 1864. 

300. Sherman began (November 16, 1864) the exe- 
cution of his own plan,—to ‘‘send back 


his wounded, make a wreck of the railroad, She™en's 
and, with his effective army, move through through 
Georgia, smashing things to the sea.”’ e ore 
had been drawing supplies from a point 500 — @arolinas. 


miles distant, over a single railroad. He 


‘now destroyed the railroad and the telegraph, cut off 


his communication with the North, and moved towards 
the Atlantic coast. The sea was reached on December 
12, and Savannah was taken on the 20th. He had 
threatened so many points, and kept the enemy in so 
much doubt as to his objects, that there had hardly 
been men enough in his front at any one time to make 
a skirmish line. On January 15, 1865, the army moved 
north from Savannah, through Columbia, to Fayette- 
ville, N.C. The march had forced the evacuation of 
Charleston and the other coast cities, and their garrisons 
had been put by Davis under command of Johnston as 
a last hope. Wilmington, which had been captured 
by a land and sea force on the day when Sherman left 
Savannah, was an opening for communication with 
Washington; and it would have been possible for 
Sherman, with Wilmington as a base, to erush John- 
ston at once. All that he cared to do was to hold 
Johnston where he was while Grant should begin his 
final attack on Lee. | 

301. During the opening days of March, 1865, 
Sheridan, with a body of cavalry, moved from the 
Shenandoah Valley along the James river to a junction 
with Grant (2 296). On the way he had ruined the 
canal and railroad communication directly west from 
Richmond, and had reduced Lee to dependence on the 
two railroads running southwest. Grant resumed his 
attempts to work his lines farther round to the south 
of Petersburg; and, with each successful advance, Lee 
was compelled to lengthen his thin line of men. Sher- 
idan was put in command on the extreme left; he 
pushed forward to Five Forks, destroyed Five Forks 
the Southside Railroad (April 1), and held ; : 
his ground. Giving Lee time to lengthen his line to 
meet this new danger, Grant gave the signal for a 
general advance the next day. It was successful every- 
where ; Petersburg was taken, and Richmond the next 
day ; Davis and the other political leaders fled to North 
Carolina; and Lee retreated westward, a go to join 
The pursuit was too hot, an : 
he surrendered (April 9). All the terms of Byegeder 
surrender named by Grant were generous: ‘ 
no private property was to be surrendered; the men 
were even to retain their horses, ‘‘ because they would 
need them for the spring ploughing and farm-work ;”” 

dismissed on 

parole, not to be disturbed by the United States Gov- 
ernment so long as they preserved their parole and did 
not violate the laws. It should be stated, also, to 
Grant's honor that, when the politicians rwal 
undertook to repudiate some of the terms of 
he personally intervened and used the 
name to force an exact fulfilment. Johnsto 
dered on much the same terms (April 26), 
successful effort at a broader settleme A 


= 
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ized resistance had now ceased ; Union cavalry were 


ranging the South, picking up Government | 


Surrender 


SF iobnstan, Property or arresting leaders ; but it was 


not until May that the last detached par- 
ties of Confederates, particularly beyond the Missis- 
sippi, gave up the contest. 

302. Just after Lee’s surrender President Lincoln 
died by assassination (April 15), the the- 
atrical crime of a half-crazed enthusiast. 
Even this event did not impel the American 
people to any vindictive use of their success for the 
punishment of individuals. In the heat of the war, 


Death of 
Lincoln. 


in 1862, Congress had so changed the criminal law) 


that the punishment of treason and rebellion should 
no longer be death alone, but death or fine and im- 
prisonment. Even this modified punishment was not 
inflicted. There was no hanging for treason; someof 
the leaders were imprisoned for a time, but were never 
brought to trial. ‘The leader and president of the 
Confederate States is living (1887) quietly at his home 
in Mississippi; and the vice-president, before his 
death, had returned to the Congress of the United 

States as an efficient and respected member. 
303. The armies of the Confederacy are supposed to 
have been at their strongest (700,000) at the 


a d beginning of 1863; and it is doubtful 
oeses’ ~=—s Whether they contained 200,000 men in 


March, 1865. The dissatisfaction of the 
Southern people at the manner in which Davis had 
managed the war seems to have been profound; and it 
was only converted into hero-worship by the ill-advised 
action of the Federal Government in arresting and im- 
prisoning him. Desertion had become so common in 
1864, and the attempts of the Confederate Government 
to force the coer into the ranks had become so arbi- 
trary, that the bottom of the Confederacy, the demo- 
cratic elements which had given it all the success it had 
ever obtained, had dropped out of it before Sherman 
moved northward from Savannah ; in some parts the 
people had really taken up arms against the conscript- 
ing officers. On the contrary, the numbers of the 
Federal armies increased steadily until March, 1865, 
when they were a few hundreds over a million. As 
soon as organized resistance ceased, the disbanding of 
the men began; they were sent home at the rate of 
about 300,000 a month, about 50.000 being retained in 
service as a standing army. The debt reached its 
maximum August 31, 1865, amounting to 
$2,845,907,626.56. Some $800,000,000 of 
revenue had'also been spent mainly on the 
war ; States, cities, counties, and towns had spent their 
own taxation and accumulated their own debts for war 
purposes ; the payments for pensions will probably 
amount to $1,500,000,000 in the end; the expenses of 
the Confederacy can never be known ; the property 
destroyed by the Federal armies and by Confederate 
armies can hardly be estimated ; and the money value 
($2,000,000,000) of the slaves in the South was wiped 
out by the war. Altogether, while the cost of the war 
cannot be exactly calculated, $8,000,000,000 is a mod- 
erate estimate. 

304. In return for such an expenditure, and the 
Reinits of death of probably 300,000 men on each 
the war. side, the abiding gain was incalculable. 
; The rich section, which had been kept back 
in the 5 geome development by a single institution, 
and had been a clog on the advance of the whole 
country, had been dragged up to a level with the rest 
of the country. Free labor was soon to show itself 
far superior to slave labor in the South; and the 
uth was to reap the largest material gain from the 
_ destruction of the Civil War (2 314). The persistent 

policy of paying the debt immediately resulted in the 
nigher taxation falling on the richer North and West ; 
and the new wealth of the South will forever escape 
_ the severe ion which the other sections have been 


Cost of 
the war. 


taxation 
d to feel. Asa result of the struggle the 
ma of slavery was removed. The power of the 
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| nation, never before asserted openly, had made a place 
for itself ; and yet the continuing power of the States 
saved the national power from a development into 
centralized tyranny. And the new power of the nation, 
guaranteeing the restriction of government to a single 
nation in central North America, gave security against 
/any introduction of international relations, interna- 
tional armament, international wars, and continual 
| war taxation into the territory occupied by the United 
‘States. An approach for four years to the interna- 
tional policy of Europe had given security against its 
future necessity. Finally, democracy in America had 
certainly shown its ability to maintain the unity of its 
empire. 


XI. THE RECONSTRUCTED NATION : 1865-87. 


305. The Federal Government had begun the war 
with an honest expression of its deter- 


mination not to interfere with slavery ; Arde 
the progress of the war had forced it into isnt 


|passing the 13th amendment in 1865, 

abolishing slavery in the United States forever. In 
‘much the same way circumstances were driving it into 
interference with what had always been regarded as 
the rights of the States. In the latter case the pro- 
cess was certain to find an obstacle in Lincoln’s succes- 


sor, Johnson. He had been elected, like peace 
Tyler, to the comparatively unimportant “Johnson 
office of vice-president in order to gain the and the 


votes of the War Democrats; and now the de es 
dominant party found itself with a presi- pace 
dent opposed to its fundamental views of the powers 
of the Federal Government. The case was worse for 
Johnson, since the war had built up a new party. 
Until 1861 the Republican party had been a mixture 
of a strong Whig element and a weak Democratic ele- 
ment ; now it was a real party, and demanded com- 
lete loyalty from its leaders, not skilful compromises 
etween its two elements. Just as in the cases of 
Seward, Sumner, Trumbull, and very many of. its 
original leaders, the party was now ready to repudiate 
its leaders if they did not come up to its ideas. 
306. The universal idea in 1861 had been that the 
States were to be forced to return with all 


their rights unimpaired. This original Presiden- 
: . nia x tial recon- 
notion was seriously limited by the Eman-  siruction. 


cipation Proclamation of 1862-63; as soon 
as the president opened a door, by demanding a 
recognition of the abolition of slavery as a condi- 
tion precedent to the return of a State, the way 
was just as open for the imposition of whatever 
conditions Congress as well should think essential 
to an abiding peace. But Congress was not called 
on to face the difficulty for some time. President — 
Lincoln went on to reorganize civil government in 
Virginia, Tennessee, Arkansas, and Louisiana, by giv- 
ing amnesty to such voters as would swear to support 
the Government of the United States and the abolition 
of slavery, and recognizing the State officers elected 
by such voters. hen Johnson succeeded to the 
residency in April, 1865, he had a clear field before 
ieee, for Congress was not to meet until December. 
Before that time he had reorganized the governments 
of the seceding States; they had passed the 13th 


amendment (? 125); and they were ready to apply for 
readmission to Congress. Tennessee was readmitted 
in 1866 by Congress; but the other seceding States 
were refused recognition for a time. 

307. It was not possible that slave-owners should 
pass at one step from the position of absolute masters 
to that of political equality with their late slaves. 
Their State legislation assumed at once a very paternal 
character. Every means was taken, in the passage of 
contract and vagrant laws, and enactments of that 
nature, to force the freedmen to work ; and the legis- 
lation seemed to the Northern people a re-establish- 
ment of slavery under a new name. Johnson had a 
| very unhappy disposition for such a state of affairs: 


830 UNITED 


he had strong convictions, great stubbornness, and a 
hasty, almost reckless, habit of speech. As 


uarrel . : 
puarre, soon as it became clear that Congress did 
Conqross not intend to readmit the Southern States 
and the a é 7 are wa ae 
president.  @% once he began (February, 1866) to de 


nounce Congress in public speeches as ‘* no 
Congress’’ so long as it consisted of representatives 
from but part of the States. ‘The quarrel grew frap- 
idly more bitter ; the Congressional elections of 1866 
made it certain that the Republicans would have a 
two-thirds majority in both houses through the rest 
of Johnson's term of office; and the majority passed 
over the veto (2 113) every bill which Johnson vetoed. 
Thus were passed the Freedmen’s Bureau Bill (1866) 
for the protection of the emancipated negroes, the 
Act for the admission of Nebraska, with 


ape equal suffrage for blacks and whites (1867), 
Nebraska, the Tenure of Office Bill, making the assent 


of the senate necessary to removals, which 
had always been regarded as within the absolute power 
of the president (1867), and the Reconstruction Acts 
(1867). The increasing bitterness of the quarrel be- 
tween the president and the majority in Congress led 
to the impeachment of the president in 1868 for 
removing Stanton, the secretary of war, 
without the assent of the senate; but on 
trial by the senate a two-thirds majority for 
conviction could not be obtained, and 
Johnson served out his term. 

308. The Reconstruction Acts divided the secedin 
States into military districts, each under command of 
a general officer, who was to leave to the State Gov- 
ernments then in existence such powers as he should 
not consider to be used to deprive the negroes of their 
rights. The State Governments of the seceding 
States were to be considered provisional only, until 
conventions, elected without the exclusion of the ne- 
groes, but with the exclusion of the leading Confeder- 
ates, should form new or ‘‘ reconstructed ’’ State Gov- 
ernments, on a basis of manhood suffrage, and their 

legislatures should ratify the 14th amend- 


Impeach- 
ment of the 
president. 


ae ment to the constitution (2125). This 
THe: amendment, passed by Congress in 1866, 


was in five sections, but had three main 
divisions. (1) All persons born or naturalized in the 
United States were declared citizens of the United 
States and of their States, and the States were for- 
bidden to abridge the ‘‘ privileges or immunities’’ of 
such citizens. 


in Congress was to be reduced in proportion to the 
number of persons whom they should exclude from 
the elective franchise. This was to induce the States 
to adopt negro suffrage. On the other hand, specified 
classes of Confederate office-holders were excluded 
from office until Congress should remove their disabili- 
ties. (3) The war debts of the Confederacy and the 
seceding States were declared void forever, and the 
war debt of the United States was guaranteed. Con- 

ress was given power to enforce all these provisions 
by “appropriate legislation.”’ 

309. The presidential election of 1868 sealed the 
Election PTOcess of reconstruction. The Democrats 
of 1868. opposed it, and nominated Seymour 

(p. 839) and Blair; 
dorsed it, and nominated Grant (p. 837) and Colfax 
{p. 837). Virginia, Mississippi, and Texas were the 
only States of the late Confederacy which were ex- 
cluded from this election ; all the rest had been re- 
constructed, and readmitted by Congress in June, 
1868 ; and the Republican candidates carried twenty- 
six of the thirty-four voting States, and were elected. 
The legislatures of the reconstructed States, represent- 
ing mainly the negroes freed by the war, were devoted 
supporters of the new order of things ; and their rati- 
fications secured the necessary three-fourths of the 
States to make the 14th amendment a part of the con- 
stitution (1868). Congress went on to propose a 15th 


h_ This was to override the Dred Scott. 
decision (% 249). (2) The representation of the States | 


the Republicans en- 
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amendment, forbidding the United States, or any 
State, to limit or take away the right of 


suffrage by reason of race, color, or previous “ee Le 
condition of servitude. This was ratified Mant. 


by the necessary number of States, and 

became a part of the constitution (1870). Ratification 
of it was imposed as an additional condition on Vir- 
ginia, Mississippi, and Texas, which had rejected the 
original terms of readmission. ‘They accepted it, and 
were readmitted (1870). It was not until January 30, 
1871, that all the States were once more represented in 
Congress. 

310. The foreign affairs of the United States during 
this period took on a new appearance. The country’s 
promptness in disarming at the end of the war put it 
under no disadvantage in dealing with other nations; 
power and pacific intentions were united in the act. 
The successful completion of the Atlantic cable meee) 
gave a celerity and directness to diplomacy which was 
well suited to American methods. The tone of Ameri- 
can complaint at the continued presence of French 
soldiers in Mexico grew more emphatie as 
the success of the war became assured ; 
and, at the end of the war, significant movements of 
troops to the Mexican frontier led the French emperor 
to withdraw his support of Maximilian. Alaska was 
purchased from Russia in 1867. The  — ajacka. 
treaty of Washington(1871) provided forthe 
settlement by arbitration of the ‘‘Alabama’’ _ Treaty of 
‘disputes, of the northwestern boundary, W@sbinston. 
and of the claims of Canada for damages for use of 
the shore by American fishermen. The capture by 
a Spanish man-of-war of the ‘‘ Virginius,”’ 

a vessel claiming American nationality, and 
the execution of a part of her crew (1873), 
‘threatened to interrupt friendly relations 
with Spain; but the rupture was averted by proof 
that the vessel’s papers were false. Chinese immi- 
‘gration had grown largely on the Pacific 

) seas The 
coast. There were riotous attacks on the — gpinece 
| Chinese by worthless white men ; and many f 
others did not feel that they were a desirable political 
addition to the population of the United States. A 
treaty with China was obtained (1880), by which the 
limitation of Chinese immigration was allowed. So, 
also, the raising of money in the United : 
States to assist the destruction of private Rang 
-and public buildings in England by some : 
of the more desperate of the Irish people (1885) gave 
England reason for discontent. But the American 
Government had no power in the premises. The 
“matter was under the exclusive jurisdiction of the 
State Governments; and, as soon as these began to 
-apply the common law to the case, the *‘ dynamite 
'subseriptions’’ disappeared. Further difficulties made 
their appearance as to the Canadian fisheries (1886-87). 
'When American fishing-vessels bought ice 


Mexico. 


The 
“Virginius” 
case, 


or bait in Canadian ports, the Canadian ane 
Government seized and condemned them, cise 


on the ground that such purchases were 
acts ‘‘ preparatory to fishing in Canadian waters.’’ 
| Retaliatory measures were suggested, but no full re- 
| taliatory system has been adopted, nor has the dispute 
yet been settled (1887). t 
311. The prosperity of the United States knew no ces- 
sation. It had been found that gold was not aig 
confined to California. In 1858 it had been : 
discovered in Colorado, at Pike’s Peak. It has since 
been found in most of the Pacifie States and Territo- 
ries. Silver, a metal hardly known hitherto su 
‘in the United States, was discovered in  ~»Y®™ 
Nevada (1858) ; and this metal also has been found to 
be widely scattered over the Pacifie coast. Petroleum 
was found in northwestern Pennsylvania , 
| 1859), and the enormous drain of this oil 
m the earth still continues without ap- 
te affecting the reservoir. ' 
elds of the country began to be und 
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Taylor, in 1848, thought that the coal-area of the 
United States amounted to 133,000 square miles ; it 
was estimated in 1883 at over 200,000 square miles. 
Natural gas has since come into use, and has 
made production of many kinds cleaner, 
more effective, and cheaper. Manufac- 
tures and every variety of production have 
increased with cumulative rapidity. In 
1860 the largest flouring-mill in the United States was in 
Oswego, N.Y., the next two in Richmond, Va., and the 
fourth in New York city; and the capacity of the 
largest was only 300,000 barrels a year. In 1887 the 
flour production of Minneapolis, almost unknown in 
1860, is 100.000 barrels a week or 5,000,000 barrels a 
year. The absolute free trade which prevails between 
the States has resulted ina constant shifting of centres 
of production, a natural arrival at the best conditions 
of production, and an increasing development. Mulhall, 
op eh safer as a foreign authority, gives the total 
manufactures of the United States as £682,000,000 
[$3,314,520,000] in 1870 and £888,000,000 [$4,314,- 
680,000] in 1880, Great Britain coming next with 
£642,000,000 [$3.120,120,000| in 1870 and £758,000,- 
000 [$3,682,880,000] in 1880. He estimates the 
Tae accumulated wealth of Great Britain at 

*  £8,310,000,000 [$40,386,600,000] in 1870 
and £8,960,000,000 [$43,545,600,000] in 1880, an in- 
crease of £650,000,000 [$3,159,000,000]. and that of 
the United States at £6,320,000,000 [$30,715, 200,000] 
in 1870 and £7,880,000,000 [$38,296,800,000] in 1880, 
an increase of £1,560,000,000 [$7,581,600,000]. If he 
had followed the American census returns his value 
for 1880 would have been 25 per cent. larger. In 
1870 the United States stood third in wealth ; in 
1880 they had passed France in the race, and stood at 
least second. The country whose population has been 
developed within 280 years does already one-third of 
the world’s mining, one-fourth of its manufacturing, 
and one-fifth of its agriculture; and at least one-sixth 
of the world’s wealth is already concentrated in the 
strip of territory in central North America which is 
the home of the United States. 

312. Of the 290,000 miles of railroad in the world, 
probably 135,000 are in the United States. Of the 
600,000 miles of telegraph lines, more than a fourth 
are in the United States ; and the American telephone 
lines are probably still longer in the aggregate. The 
wie. new development of the American railways 

¥*- began in 1869, when Vanderbilt consoli- 
dated the Hudson River and New York Central Rail-| 
roads and formed a trunk line to the west. It was 
undoubtedly hastened by the completion of the Central 
Pacific line in that year, and it has resulted in a uni- 
versal tendency to consolidation of railways and the 
evolution of ‘‘ systems,’ under combined managements 
(2 273). The coincident introduction of Bessemer steel 
rails, the steady increase of weight carried by trains, 
and concentrated competition have reduced railway | 
freight rates through the whole of this period. The 
average rates per ton per mile were 1.7 cents in New 
York in 1870 and 0.8 in 1880, 2.4 cents in Ohio in 1870 
and 0.9 in 1880. The persistent effects of such a pro- 
cess on the industries of so large a country can hardly 

described. 

313. The extraordinary stimulus given to a new terri- 
e tory, if it has any basis for production, by the | 
in the West, introduction of a new railway, is also quite | 

beyond description. Most of the Western 

railways have had to build up their own traffic ; the. 
railway has been built, and the sales of lands have 
aft brought into existence the towns and even 
which are to support it. Nebraska was de- 
seribed ov ore lt reports of ne asa ge 
_ country, hopelessly un or agriculture, and the 
_ maps of the time put it down as a part of the ‘* Great 
An .” It is now one of the leading agri- 
‘States of the Union, with a population of a 
and Dakota is waiting only for the legal form 


Natural gas. 


Manu- 
factures. 
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of admission to become a State. The profits of rail- 
way construction, the opportunities for skilful man- 
agement in the development of territory, and the spice 
of gambling which permeated the whole were great 
temptations to Americans to embark in the business. 
The miles of railway constructed per annum, which 
had been from 1000 to 8000 (averaging about 1500 
miles) for the period 1859-68, rose to 4615 miles in 
1869, to 6070 miles in 1870, and to 7379 miles in 1871. 
Masses of laborers were brought into situations from 
which they could not easily escape; and masses of 
capital were locked up in railways which were finally 
unproductive, and resulted only in total 
loss. The result was the financial crisis of 
1873, from which the country has hardly 
yet fully recovered. 

314. For the first time in the history of the United 
States, the South has taken a normal part in 
all this development (4 304), though it was 
not until about 1885 that Southern prog- 
ress was fully understood by the rest of the country. 
Staggering under a load of poverty and discourage- 
ment which might have appalled any people, with the 
addition of social problems which no other country 
has solved with any great satisfaction, the Southern 
people began to feel for the first time the healthy 
atmospheré of free labor. The former slave is a free 
laborer, and the white man has gone to work; white 
labor produced 10 per cent. of the cotton crop of 1860 
and 55 per cent. of that of 1886. The last eighteen 
slave-labor crops of cotton amounted to 51,000,000 
bales; the first eighteen free-labor crops amounted to 
75,000,000 bales. And the latter figures are deceptive 
from the fact that, in their period, the South had 
turned a large percentage of its labor and capital into 
industries which had not been possible, only longed 
for, under the slave system. Cotton-seeds were waste 
under slavery : 600,000 tons of them were crushed in 
1886, giving an entirely new production of $12,000,000 
per annum of cotton-seed oil. Southern railways, 
which had made but a meagre comparison with those 
of the North and West in 1860, began to assume 
something of the network appearance of the latter; 
they too began to concentrate into ‘‘systems,’’ to re- 
duce rates and improve service, and to develop new 
territory. Southern manufactures began to affect 
Northern markets; cotton-mills in the South began 
to reap the advantages of their immediate contiguity 
to their raw masala Pennsylvania ironmasters were 
startled as their product was undersold in the Phila- 
delphia markets by Southern iron; and the great 
mineral fields of Tennessee and northern Georgia, 
Alabama, and Mississippi, over which Sherman’s and 
Hood’s men had so lately been tramping and fighting, 
were brought into notice and “phan me onder- 
ful as the general progress of the United States has 
been during this period, the share of the new South 
under free labor has been one of the most remark- 
able phases in it. j 

315. The population rose from 31,443,321 in 1860 to 
38,558,371 in 1870 and 50,155,783 in 1880. 
At the normal rate of increase up to 1860 
—one-third for each ten years—the increase 
from 1860 to 1870 should have been about ten and a 
half millions, instead of seven millions. The differ- 
ence represents the physical influences of the civil 
war. This influence was shown most plainly in the 
Southern States, notably in South Carolina and Ala- 
bama, which had hardly any increase, and a real de- 
crease in adult males. It should also be noticed that 
natural checks on the increase of population are plainly 
perceptible in the Atlantic States in 1880, and were 
prgbabie in operation, to a less extent, in 1860-70, 
though they were made indistinguishable by the war. 
The increase in 1870-80 at the former normal rate 
should have been a little over a million more than it 
was. The tendency will be more evident in future, 
but it ought to be allowed for in 1860-70. 
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316. The material prosperity of the country brought 
The era or its own disadvantages. The sudden de- 


speculation velopment of wealth gave the country for 
and cor- 
ruption. 


very often having none of the characteristies of the 
people who are the real strength of the country. The 
inevitable extravagance of Government management, 
aggravated by a period of civil war, when the people 
were disposed to excuse almost any error of detail for 
which good motives could be shown, had its reflex in- 
fluence on the people, as well as on the Governments 
of the nation, the states and the cities. An era of 
legal tender paper currency (% 272), legally unvarying 
_ in value, but showing its effects in the constant shift- 
ings of price in every other thing, brought uncer- 
tainty as to every article, price, and transaction. The 
people had learned that ‘‘ unhappy lesson—that there 
1s an easier way to make a dollar than by working for 
it’’; and it was not long before speculation among the 
people called out its correlative of dishonesty among 
Government officials. Money was lavished on the 
navy; in expenditures on that branch of the service 
the United States stood third or fourth among the 
nations, while the effective results were discouraging. 
pact “Rings” of politicians obtained control of 

% the larger cities. The ‘‘Tweed ring’’ in 
New York city was overthrown in 1872; but New 
York was not the only city of corruption : Philadelphia, 
Chicago, and almost every city large enough to have 
fat opportunities for fraud and to deprive universal 
suffrage of the general acquaintance of neighbors, each 
fell under control of its ‘‘ring,’”’ and was plundered 
without mercy. Corruption even attacked the judi- 
ciary ; for the first time American judges were found 
who were willing to prostitute their positions, and the 
members of the ‘‘ Erie ring’’ were able to hold their 
ill-gotten railroads because they owned the necessary 
judges. A ‘‘ whisky ring”’ of distillers and Govern- 
ment employees (1874) assumed national proportions, 
and robbed the Government of a large percentage of 
its internal taxation on spirits. The “ star- 
routes,’’ in which the contracts for mail 
transportation were altered at the discretion 
of the contractor and the Government after the com- 
petition for the contracts had been decided, gave rise 
to as great scandals through the connivance of Govern- 
ment agents with dishonest contractors. No one who 
lived in this period will wonder at the pessimistic tone 
of the publie speeches which marked the hundredth 
year of the republic (1876). 

317. The republic had life and vigor in it, and its 
people shawn mo disposition to despair before the 
mass of corruption which confronted them. The 
newspapers attacked the star-route contractors, and 
drove the Government into an attack upon the ring, 
which broke it up. The efforts of private individuals, 
backed by newspapers, broke up the Tweed ring, ban- 
ished or imprisoned its members, expelled the corrupt 
judges from the bench, and carried destruction into 
the widespread whisky ring. Local rings were attacked 
in city after city, were broken up and revived again, 
but always found the struggle for existence more and 
more desperate. The people have shown themselves 
almost vindictive in driving out of public life any who 
4 have been proved dishonest: when the 
Motitit.» ‘* Credit Mobilier,”’ the construction com- 
pany of the Union Pacifie Railroad, was 
shown to have bribed or influenced members of Con- 
gress to vote for it, there is ground for believing that 
the punishment was distributed more widely than jus- 
tice demanded ; and it has come to be recognized as a 
decided disadvantage for a public man to be known as 
shrewd rather than honest. 

318. The completion of reconstruction in 1870, and 
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the adoption of the 15th amendment (2 125), made | tem in the Sout ; 
‘negro suffrage the law of the Jand, even in the South- element of the Republican ps 


ern States. The southern whites were the tax-payers; 


the first time a distinct wealthy class not | 
engaged in production of any kind, and | 
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the negroes were the majority ; and the negro legisla- 
tures proved hopelessly corrupt. _Inoneor ,, dstin 


two States the whites recovered control of structed 
their States by hiring their negroes to remain ede 
ent. 


at home oun election day, or by threatening 
them with discharge for voting. Failing in this line 
of action in other States, the whites fell into a steady 
tendency towards violence. A widespread secret so- 
ciety, the ‘‘Ku-Klux-Klan,’’ beginning with 
the effort to overawe the negro population 
by whipping and arson, was rapidly driven 
into political murders. The reconstructed Govern- 
ments resisted as best they could. They tried to use 
the force of the State against the offenders; but the 
best part of the force of the State was the white 
element, which was most deeply involved in the resist- 
ance to the legal Government. On the application of 
the legislature of a State, or of the governor if the 
legislature cannot be summoned, the president may 
send Federal troops to suppress rebellion (% 125). 
The reconstructed Governments called on President 
Grant for such aid, and received it. But the whites 
were the stronger race, struggling for property, and 
knowing well the letter of the law. They refused to 
resist the smallest atom of Federal authority: a large 
force of them, mainly old Confederates and excellent 
fighting men, who had seized the city of New Orleans 
and overturned the reconstructed Government (1874), 
retired quietly before a detachment of United States 
troops, and allowed the State Government to be re- 
stored. The little United States army in the South 
was kept busy. Wherever it appeared, resistance 
ceased at once, breaking out at the same time else- 
where. The whites had to gain but a single victory ; 
as soon as they secured a majority in a State legisla: 
ture they so arranged the election laws and machinery 
that a negro majority was thenceforth impossible. 
The legislatures and governors, with nearly all ‘the 
local officers, were then Democrats ; calls for Federal 
troops ceased at once; and the Republicans of the 
North, the dominant party of the nation, were re- 
duced to the necessity of seeing their Southern vote 
disappear, without the ability to do anything to check 
the process. As the election of 1876 drew near, the 
reconstructed Governments of all the seceding States. 
except Florida, South Carolina, and Louisiana, ha 

become Democratic. ; 

319. Congress, which was controlled by the Repub- 
licans, had not been idle. The Civil Rights Clef bieh 
Act (1870) provided that fines and damages “'Y" *#§h's 
should be imposed for any attempt to violate 
or evade the 15th amendment or for conspiracy to de- 
prive the negroes of the right of suffrage. 

The Election Act (1870) exercised for the Election Act. 
first time the right to alter or amend State 

laws as to Federal elections which the constitution had 
given to Congress. This was strengthened by another 
Act in the iollowine year. The Force Act 

(1871) went farther than the instincts of  Foree Act. 
the American people could follow Congress. 

It provided that any conspiracy or combination strong 
enough to deprive the negroes of the benefits of the 
14th amendment should be evidence of a ‘denial by 
the State of the equal protection of the laws’’ to al 
its citizens; that the president should be empowered 
to use the army, navy, and militia to suppress such 
combinations; that, when any combination should 
appear in arms, the act should be a rebellion against 
the United States; and that, in such case, presi- 
dent should have power to suspend the writ of habeas 
corpus in the rebellious territory (% 305). : 

320. It was plain that the Southern whites meant to 
overn their States with little present regard to the 
ast two amendments, and that it was im 2 

defeat their purpose without cutting up 
by the roots. Even 


“Ku-Klux- 
Klan.” 


party policy had gone too near 


e 
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held a convention of its own, under the name of the 
Liberal Republican party, and nominated 


eee Greeley and Brown. The Democratic 
aezty. party, anxious to save local government and 


State rights in the South, but completely 
discredited by its opposition to the war, accepted the 
Liberal Republican platform and nominations. Its 
action was in one sense a failure; Greeley had been 
one of the bitterest and angriest critics of the Demo- 
cratic party, and so many of the Democrats refused to 
vote for him that his defeat was hardly ever doubtful. 
The Republicans renominated Grant, with 


ee Henry Wilson for vice-president ; and they 


of 187: 


72. 


received the votes of 286 of the 349 electors, | 


and were elected. The action of the Democratic party 
in adopting the Liberal Republican platform, and thus 
tacitly abandoning its opposition to reconstruction, 
brought it back into the lines of political conflict and 
made it a viable party. 

321. The election of 1876 was the first really con- 
tested election since 1860. 
nominated Tilden and Hendricks (p. 838) 
and the Republicans Hayes and Wheeler 
(p. 840). The platforms showed no distinct grounds of 
party struggle, except that of the ins and the outs. The | 
election turned on the votes of the Southern States in 
which the reconstructed Governments still held their | 
own or claimed to do so ; and the extra-constitutional | 
device of an electoral commission resulted in a decision 
in favor of Hayesand Wheeler. Asa partof the result, 
some arrangement had been made for the settlement 
of the Southern difficulties, for Hayes immediately 
withdrew the troops from Florida, South Carolina, and 
Louisiana, and the reconstructed Governments of those | 
States surrendered without a struggle. All the South- 
ern States were now Democratic; the negroes had 
every right but that of voting; and even this was per- 
mitted to a sufficient extent to throw a veil over the 

well-understood general state of affairs. 
Admission Colorado, the thirty-eighth State (and the 
of Colorado. Jast, up to 1887), was admitted in 1876 and 
took part in this election. 

322. The Hayes administration was a welcome 
period of calm. The main" subject of public interest 
was monetary, and much of it was due to the change 
of conditions during and since the war. In order to 
sell bonds during the war it had been necessary, not 
only to make the interest very high (in some cases 7.3 

r cent. ), but to sell them for the Government’s own 

ware thet The Act of 1869, to restore the 
publie credit, pledged the faith of the United States 
that the bonds should be paid in coin. This had 
seemed very inequitable to some, but was 


Election 
of 1876. 


Demone- acquiesced in. When the price of silver 
Speen. an fallen, in July, 1876, to 47d., a ratio 


or gold and silver of 20: 1, and it was 

found that an Act of 1873 had dropped the silver dol- 

_ lar from the coinage, the people jumped to the conclu- 
sion that this was a trick of the Loadwalaers to secure 

a further advantage in the payment of their bonds in 
the more valuable metal only. It was useless to urge 
that for forty years before 1873 the silver dollar had 
n token money, and that its average coinage 
had been only about $150,000 a year; the current was 
too strong to be resisted, and Congress passed (1878) 
an Act to restore the silver dollar to the coinage, to 


month, and to make the silver dollar legal tender to 
any amount. The Act is still (1887) in force, in spite 
of the recommendations of successive presidents and 


compel the coinage of at least $2,000,000 in silver per | 
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| at 44, and $710,345,950 at 4, reducing the annual in- 
terest charge from $81,639,684 to $61,738,838. One 
'secret of the success of the Government and its high 
credit was the persistence of the people in urging the 
payment of the national debt. ‘The work was begun 
as soon as the war was ended; before all 


the soldiers had been sent home $30,000,000 epee nena 
of the debt had been paid, and hardly a * 7’ "qupe 


month has passed since without some redue- 
| tion of the total amount. Between 1865 and 1880 the 
debt fell from $2,850,000,000 to about $2,000,000,000 ; 
-and, as it decreased, the ability of the Government to 
_ borrow at lower interest increased. About $200,000,000- 
of 6 per cent. bonds fell due in 1881, and the secretary 
of the treasury (Windom) took the responsibility of 
allowing the holders of them to exchange them for 34 
| per cent. bonds, redeemable at the pleasure of the Gov- 
ernment. This privilege was extended to about $300,- 
000,000 of other bonds, giving a saving of $10,000,000 
‘interest. The 43 percent. bonds of 1870-71 ($250,000,- 


The Democrats 000) are not redeemable until 1891, and the 4 bonds 


($738,000,000) until 1907. Roughly stated, the whole 
debt, deducting cash in the treasury, is under $1,400,- 


/ 000,000, about $1,100,000,000 being interest-bearing, 


the remainder non-interest-bearing, paper currency of 
different kinds. 

323. In 1880 the Republicans nominated Garfield 
(p. 837) and Arthur (p. 836), and the Demo- 
crats Hancock (p. 838) and English. Again 
there was no great distinction between the 
party principles advocated. The Democrats, natu- 
rally a free-trade party, were not at all ready to fight 
a battle on that issue; and the Republicans, turning 
the contest to the point on which their opponents 
were divided, succeeded in electing their candi- 
dates. They were inaugurated in 1881; and the 
scramble for office which had marked each new 
administration since 1829 followed (4 202). The 
power of the senate to confirm the president’s nomi- 
nations had brought about a practice by which the 
appointments in each State were left to the suggestion 
of the administration senators from that State. The 
senators from New York, feeling aggrieved at certain 
appointments in their State, and desiring the prestige 
of a re-election by their legislature, resigned. nfor- 
tunately for them the legislature took them at their 
word, and began to ballot for their successors. Their 
efforts to be re-elected, the caucuses and charges of 
treachery or corruption, and the newspaper comments 
made up a disgraceful scene. In the midst of ita 
disappointed applicant for office shot the 


Election , 
of 1880, 


president (July 2), and he died two months ag HE 
ater. Vice-President Arthur succeeded — Garheld. 
him (2 117), and had an uneventful admin- 

istration. ‘The death of President Garfield called 


general attention to the abominations of the system 
under which each party, while in office, had paid its 
party expenses by the use of minor offices for its adhe- 
rents. The president’s power of appoint- 

ment could not be controlled; but the Pen- 
dleton Act (1883) permitted the president 
to make appointments to designated classes of offices on 
the recommendation of a board of civil service com- 
missioners. President Arthur executed the law faith- 
fully, but its principle could hardly be considered 
established until it had been put through the test of a 
Democratic administration ; and this consideration un- 
doubtedly had its influence on the next 
election (1884). The Republicans nomi- 
nated Blaine and Logan, and the Democrats 


Civil service 
reform. 


Election 
of 1884, 


secretaries of the treasury for its repeal. 
Refunding. The operation of refunding had been begun 
Any under the Act of July 14, 1870, authorizing 
the issue of 5, 44, and 4 per cent. bonds, to take the 
of those at higher interest which should be pay- 
e. The refunding operation was completed in 
year of the resumption of specie payments (1879). 
¢ issues were $500,000,000 at 5.ner cent. , $185,000,000 
Vor, XXIII.—1211 , ; 


+ 


‘Cleveland and Hendricks. A small majority for the 
Democratic candidates in the State of New York gave 
them its electoral votes and decided the election in their 
favor. ‘They were inaugurated (1885), and for the first 
time in more than fifty years no general change of office- 
holders took place. e Pendleton Act was obeyed ; 
and its principle was applied to very many of the 
offices not legally covered by it. There have been, 


854 


however, very many survivals of the old system of 
appointment, and each of them has been met 
by a general popular disapproval which is the best 
roof of the change of public sentiment. At least, 
oth parties are committed to the principle of 
civil service reform. There is a growing desire to 
increase the number of offices to which it is to be 
wpplied; and the principle is making its way into the 
administration of States and cities. 

324. At home and abroad there is not a cloud on 
the political future of the United States in 1887. The 
economic conditions are not so flattering ; and there 
are indications that a new era of struggle is opening 
before the country, and that it must meet even greater 
difficulties in the immediate future. The seeds of 
these may perhaps be found in the way in which 
the institutions of the country have met the new 
economic conditions which came in with the railway in 
1830. 

325. Corporations had existed in the United States 

fieleee 1830, but the conditions, without the 
eaomnpe railway or telegraph, were not such as to 
United give them pronounced advantages over the 
States. individual. All this was changed under 

the new régime; the corporation soon began 
to show its superiority. In the United States at present 
there are many kinds of business in which, if the indi- 
vidual is not very highly endowed, it is better for him 
to take service with a corporation. _ Individual success 
is growing more rare; and even the successful indi- 
vidual is usually succeeded by a corporation of some 
sort. In the United States, as in Hngland, the new 
era came into a country which had always been decided 
in its leanings to individual freedom ; and the country 
could see no new departure in recognizing fully an in- 

dividual freedom of incorporation (@ 215). 


ni persed Instead of the old system, under which 
ration,» each incorporation was a distinct legislative 


act, general provisions were rapidly adopted 
by the several States, providing forms by which any 
group of persons could incorporate themselves for any 
purpose. The first Act of the kind was passed in 
Connecticut in 1837, and the principle of the English 
Limited Liability Act of 1855 was taken directly from 
it. The change was first embodied in New York in 
its constitution of 1846, as follows: ‘* Corporations 
may be formed under general laws, but shall not be 
created by special Act, except for municipal purposes 
and in cases where, in the judgment of the legislature, 
the objects of the corporation cannot be attained under 
general laws.’’ The general laws were for a long time 
merely directions to the corporators as to the form of 
the certificate and the place where it was to be deposited. 
The New York provision was only a development of 
the principle of a statute of 1811 applying to manu- 
facturing, but it is an instance of what was taking 
place all over the country. 
326. The consequent freedom of corporations was 
also influenced by the law, as expounded 


Partmouth by the Supreme Court of the United States 
os.” in the ** Dartmouth College case’? (1819), 


whose principle has always been the object 
of vigorous but unsuccessful criticism. The States are 
prohibited by the constitution from passing any laws 
which shall alter the obligation of contracts. This 
decision held that a charter was a contract between the 
State and the corporation created by it, and therefore 
unalterable except by consent of the corporation. The 
States were careful thereafter to insert in all charters 
a clause giving the State the right to alter the charter; 
but the decision has tended to give judges a bias in 
favor of the corporations in all fairly doubtful cases. 
Corporations in the United States thus 
antly, guarded by the constitution, an 
trenched upon by the States. 
_ 327. American corporations have usually been well 
managed, and very much of the extraordinary develop- 
ment of the wealth of the United States has been due 


— luxuri- 
very little 
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{to them. But a corporation which holds $400,000,000 
of property, owns more than one State 
legislature, and has a heavy lien on several 
others, is not an easy creature to control or 

‘limit. Wars of rates between rival corporations claim- 

‘ing great stretches of territory as ‘* their own,”’ into 

/which other corporations must not intrude, are start- 
ling things to any people. ‘The rise of a corporation, 
built upon the ruins of countless individual business 
concerns, and showing that it can reduce railway cor- 
porations to an obedience which they refuse to the 
State, is too suggestive of an imperium in imperio to 

‘be pleasant to a democracy. The States, 


Corporate 
power. 


to which the whole subject legitimately be- a 
‘longs, confess their inability to deal with it cua Pod 


_by leaving Congress to pass the Inter-State 
Commerce Act (1887), intended to stop the eneroach- 
ments of railway corporations on individual rights 
(2106) ; but the success of even this measure is still 
quite doubtful. 

328. Still more unhappy have been some of the 
effects of the new régime on the relations 


between employers and employed. The oD pee 
substitution of a corporation for an indi- gmbiovers 


vidual as an employer could not but affect 
such relations unhappily, at least for a time; but the 
freedom and power of the corporate employers strained 
the relations farther than was at all necessary. The 
first clumsy attempts to control the corporations, by 
limiting the percentage of their profits, led to the 
artifice of ‘‘watering,’’ or unnecessarily increasing, 
their stock. In good years the nominal dividends 
were thus kept down to an apparently normal per- 
centage. When bad years, or increasing competition, 
began to cut down the dividends, the managers were 
often forced to attack the wages, or increase the duties, 
of their employees. The ‘‘ bad years’’ began to be 
more numerous and constant after the financial crisis 
of 1873 had set in; and the first serious effects ap- 
peared in the ‘‘ railroad strikes of 1877.”’ 

329. For many years past, the drift of population 
had been towards an th se life. Taking 
the town of 8000 inhabitants as the lower weed 
limit of urban population, we find that 3.3 population. 
per cent. of the population was to be classed 
as urban in 1790, and that the percentage had risen to 
22.5 in 1880. If towns of 4000 inhabitants had been 
taken as the lower limit, the urban population in 1880 
would have been 13,000,000, or more chan 25 per cent. 
It may be thought that the policy of protection, of 
abnormal stimulation of manufactures, had something 
to do with this tendency ; but it is noteworthy that the 
increase during the generally free-trade period of 
1840-60, from 8.5 to 16.1, was the greatest of any 
twenty years, unless we take the period 1850-70, half 
free-trade and half protective, when the percentage 
rose from 12.5 to 20.9. Whatever may have been the 
cause, the tendency is indubitable, and its effects in 
increasing the facility of organization among the em- 
ployees of corporations, whose fields of operation are 
generally urban, are as easily to be seen. 

330.. Some of the corporations were controlled by 
men who were believed, in some cases on _ popular 
the best of evidence, to have gained their feeling 
control by the defects of American corpora- _tewards 
tion law, particularly by the privilege of ‘Sous, 
the majority of stockholders to use the 
whole stock almost at their discretion, even for the 
wrecking of the road and its repurchase on terms 
ruinous to the minority’s interests. Disrespect for 
‘‘ property rights”’ thus acquired was apt to extend 
to other corporate property, acquired legitimately: in 
the railroad strikes of 1877, there were cases in which 
citizens usually law-abiding watched with hardly- 
concealed satisfaction the destruction of such propert, 
as belonged to corporations. Further, the n 
position of the United States had brought about the 
transfer of considerable English and ot r 
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capital to the United States to be invested, under 
corporate privileges, in cattle-ranges or other indus- 
tries connected with Western agriculture. ‘he Ameri- 
can managers of these corporations, feeling little re- 
sponsibility to any power except their foreign em- 
ployers, permitted themselves to take liberties with 
individual settlers and their rights which arrayed a 
large part of the agricultural 
against corporate property. Finally, the differential 
rates made in private, even secret, contracts, by rail- 
way corporations all over the country, had gathered 
up passions of all sorts against the corporate *‘ monop- 
olies.”’ The anchor of agricultural conservatism, 
usually a safe reliance in the United States, had ceased 

to be of service in this matter. An order, 


ah iaeoe the ** Patrons of Husbandry,’’ said_ to 
bandry.”. number 1,500,000 members in 1874, had 


been formed with the avowed object of 
checking the common corporate enemy ; and, though 
its prominence was short-lived, its influence remained. 

331. The growing power of corporations, and that 
at a time when the democracy had just 


oat mie Shown its strength most forcibly and to its 
influences. OWn Satisfaction; the evident tendency of 


the corporations, especially in the protected 
industries and in transportation, to further combina- 
tions, such as “ pools’’ and ‘‘ trusts;’’ the consequent 
partial disappearance of that competition which had 
seemed to be a restriction on the power of the corpora- 
tions over the individual; the power and disposition 
of corporations to cut wages down whenever dividends 
made it necessary to do so; the half-understood, but 
heartily dreaded, weapon known as the “ black list,’’ 
by which combinations of employers, especially of cor- 
porations, drove employees inclined to ‘‘ agitation ”’ 
out of employment; the general misgivings as to the 
wisdom or honesty of the State legislatures, in which 
the power over corporations was vested ; the unhappy 
influences of the increase of urban population over ‘he 
jury system; the complicated systems of appeals 
which had grown up in American law, with their op- 
pprtunities for delay or perversion of justice by wealthy 
and determined corporations; the altered character 
of American labor, which was now largely made u 
of a mass of immigration hardly yet Fully digested, 
and more apt than American labor had once been to 
seek help in something else than individual effort,— 
all these influences made up a mass of explosives 
which became seriously dangerous after 1880. It was 
no longer so easy for the individual to defend himself 
against corporate aggression; if it had been, the 
American workingman was no longer so apt to trust 
to an individual defence ; and laborers began to turn 
to combinations against corporations, though these 
combinations were even more prompt and successful 
in attacking individual employers than in attacking 
corporations. ; 
332. The trade unions, which retained most of the 
; conservative influences of their generally 
ee beneficiary nature, were not radical enough ; 
and a local Philadelphia society, the 
“Knights of Labor,’ was developed into a national 
: organization, following the usual American 
system of local ‘‘ assemblies,’’ with dele- 


“ ts 
of Labor.” A . 
gates to State and national conventions. 


With but 52,000 members in 1883, it claimed 630,000 
in October, 1886, and 1,000,000 at the beginning of 
dart Its general object was the union of all classes 
an 


kinds of labor into one organization, so that, ‘* an 
io paid to one being the concern of all,’’ the oppression 
of even the humblest and weakest individual might be 
ans\ by the sympathetic action of more important 
if necessary, of all sae 3 labor. The ‘‘ boy- 
The boycott, COtt,’”’ an imported idea, was its most suc- 
Pets cessful weapon: the or corporation 
its employees was to be brought to 
of all members of the national or- 
to buy its productions, or to deal with any- 


opulation of the West | 
|the part of the members, which was a necessary 


UNITED STATES. 


835 


one who bought or sold them. Such a scheme was 
directly subversive of all social protection or security ; 
and yet it had gone on for nearly two years before it 


came plainly to public notice (January, 1886). Boy- 

cotts Increased in number; local assem- 

blies, intoxicated by their sudden success, AON nocial 
S| S. 


went beyond the control of the well-inten- 
tioned head of the order; the passive obedience on 


feature of the system, evolved a class of local dictators, 
or ‘‘rings,’’ which were irresponsible as well as tyran- 
nical; and the business of the country was very se- 
riously threatened all through the years 1886 and 1887. 

333. Law has begun to pronounce distinctly against 
both the black list and the boycott, as well as against 
the systems based uponthem. ‘There can be no doubt 
of the cruel tyranny which the new system of labor 
organization tends to erect not only over its enemies, 
the class of employers and those workingmen who are 
not of the order, but over its own members. But the 
demonstration of the illegality and tyranny does not 
alter the conditions of the pals ee of which it is but 
a single phase. How are the English common law, 
its statutory development, and its jury system, to exist 
when a great mass of the population is discontented, 
distrustful, and under the dominion of a secret public 
opinion, and when the way does not seem to be open 
for a removal of their discontents except by the serious 
curtailment of the corporate system st has been so 
powerful an agent in American develop- 
ment and wealth? The great American 
republic, then, seems to be entering upon 
a new era, in which it must meet and solve a new 
problem —the reconciliation of, democracy with the 
modern conditions of production. 


The new 
era. 


The works treating of the various phases of the history of the 
United States are so numerous that only the names 
of the leading authorities can be given: The his- Bibliog- 
tories of the United States by Bancroft (to 1783), raphy. 
Pitkin (to 1797), Ramsay (to 1814), Hildreth (to 1820), 
Bradford (to 1840), Tucker (to 1840), Spenser (to 1857), Bryant and 
Gay, Schouler, Von Holst, Higginson; M’Master, History of the 
American People ; Gilman, History of the American People; Winsor, 
Narrative and Critical History ; Williams, Statesman’s Manual; H. H. 
Bancroft, History of the Pacific Coast; The American Commonwealth 
Series; Force, Tracts relating to the Colonies,and American Archives ; 
Poore, Federal and State Constitutions ; Hazard, Historical Collections; 
Neill, English Colonization in America; Dodge, English Colonies in 
America; Doyle, English Colonies in America; Burke, English Settle- 
mentsin America; Holmes, Annals of America ; Graham, History of the 
United States; Marshall, History of the Colonies; Palfrey, Hislory of 
New England; Parkman’s Works; Gordon, History of the Inde- 
pendence of the United States ; Winsor, Reader's Handbook of the Rev- 
olution; Carrington, Battles of the Revolution; Ludlow, War of 
American Independence; Frothingham, Rise of the ey ; Story, 
Commentaries; Chalmers, Annals of the Colonies, and Revolt of the 
Colonies; Seott, Constitutional Liberty in the Colonies; Journals of 
Congress, 1774-89 ; Annals of Congress, 1789-1824; Register of Debates 
in Congress, 1824-387; Congressional Globe, 1833-72; Congressional 
Record, 1872-87; American State Papers (to 1815); Benton, Abridged 
Debates of Congress (to 1850); United States Statutes at Large; Re- 
vised Statutes of the United States; Niles, Weekly Register, 1811-36 ; 
Tribune Almanac, 1838-87 ; Appleton, Annual Cyclopedia, 1861-86 ; 
Spofford, American Almanac, 1878-87; McPherson, Political Manuals; 
Greeley, Political Text-Book, 1860; Cluskey, Political Cyclopedia, 
1860; Hamilton, Republic of the United States; Benton, Thirty Years 
View ; Young. American Statesman ; Johnston, History of American 
Politics ; Stanwood, History of Presidential Elections ; Porter, Con- 
stitutional History; Story, Commentaries on the Constitution; Kent. 
Commentaries on American Law; Wharton, Commentaries ; Duer, 
Constitutional Jurisprudence ; Brownson, American Republic ; Mul- 
ford, The Nation; The Federalist; Jameson, Constitutional Conven- 
tion; “Centz,” Republic of Republics; Tucker, Blackstone's Com- 
mentaries; Curtis, History of the Constitution; Bancroft, History of 
the Constitution; Elliot, Debates; Cooley, Constitutional Limitations, 
Taxation, and Constitutional Law ; Sedgwick, Statutory and Consti- 
tutional Law; Bump, Notes of Constitutional Decisions ; Wilson,Con- 
gressional. Government; Fiske, American Political Ideas; M'Crary, 
Election Laws ; Rorer, Inter-State Law ; Lamphere, American Gov- 
ernment; Counting the Electoral Vote, 1787-1876 ; McKnight, Electo- 
ral System; Dillon, Municipal. Corporations ; Morse, Citizenship ; 
Lalor, Political Cycloprdia; Burnet, Settlement of the Northwest 
Territory, 1847 ; Flint, Geography and History of the Mississippi Val- 
ley, 1828 ; Histories of the various States ; Bishop, History of Amer- 
ican Manufactures; Seybert, Statistical Annals; Pitkin, Statistical 
View, 1816; De Bow, Industrial Record of the South and West, 1852 ; 
Eighty Years’ Progress of the United States, 1861; First Century of the 
R hie. 1876 ; en me Bey of the Census, for 1850, 1860, 1870, and 
1880; Walker, Statistical Atlas, 1874; Seribner's Statistical Allas, 
1884; Reports of the Bureau of Statistics, 1866-87 ; Lyman, Diplomacy 
of the United States; Trescot, Diplomacy of the Revolution, and - 
lomatie History, 1797-1801; Baker, Di 1861-65 ; 
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the American Flag; Roosevelt, Naval History of the War of 1812; | 17th, fought its way through Baltimore on the 19th, and reached 


Boynton, History of the Navy, 1861-65; Porter, Naval History 
Civil War ; Williams, History of the Negro Race; Wilson, Rise and 
Fall of the Slave Power; Goodell, Slavery and Anti-Slavery; Hurd, 
Law of Freedom and Bondage; Hammond and others, The Pro- 
Slavery Argument; Stephens, War between the States; Blaine, 
Twenty Years in Congress; Official Records of the Civil War; Rebdel- 
lion Record ; Personal Narratives of Grant, Sherman, McClellan, 
J. E. Johnston, Hood, and Beauregard ; Reports of the Committee on 
the Conduct of the War ; Scribner, Campaigns of the Civil War; Battles 
and Leaders of the Civil War; Compte de Paris, History of the Civil 
‘War in America; Greeley, American Conflict ; Draper, History of the 
Civil War; Pollard, Lost Cause; Davis, Rise and Fall of the Con- 

‘ederate Government ; American State Papers on Finance (to 1828) ; 

olles, Financial History of the United States; Sumner, History 
of American Currency; Gouge, Paper Money in the United States ; 
= oie Legal Tender Paper Money; Knox, United States Notes ; 

.C. Adams, Public Debts ; Gibbons, Public Debt of the United States ; 
Reports of the Secretary of the Treasury ; Wells, Internal Revenue Com- 
mission Report, 1866; Taussig, Protection to Young Industries, and 
His of the Present Tariff, 1 ; Young, Tariff Legislation of the 
United States, 1870; Had ey, Railroad Transportation; Poor, Rail- 
road Manual; Adams, Railroads: their Origin and Problems ; Hud- 
son, Railways and the Republic; Ely, Labor Movement in America ; 
Reports of the Bureaus of Statistics of the various States. 


The Presidents and Vice-Presidents of the United States. 
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ae Presidents. Vice-Presidents. 

1789-93 | 1. Sonus Washington,| 1. John Adams, Mass, 
a. 
1793-97 George Washington. John Adams. 

1797-1801; 2. John Adams, Mass, 2. Thomas Jefferson, Va. 
1801-05 | 3. Thomas Jefferson, Va. | 3. Aaron Burr, N. Y 
1805-09 Thomas Jefferson. 4. George Clinton, N. Y. 
1809-13 | 4. James Madison, Va. George Clinton (d. 1812). 
1813-17 James Madison. 5. Lo Mass. 
1817-21 | 5. James Monroe, Va. 6. Daniel D. Tompkins, N.) 
1821-25 James Monroe. Daniel D. Tompkins. 
1825-29 | 6. John Quiney Adams,| 7.John Caldwell Cal- 

Mass. houn, S. C. 
1829-338 | 7. Andrew Jackson, John C. Calhoun (res. 
Tenn. 1832). 
1833-37 Andrew Jackson, 8. Martin Van Buren, N. 
1837-41 | 8. Martin Van Buren, N,| 9. Richard Mentor John- 
: son, Ky. 
1841-45 | 9. William Henry Harri-/10. John Tyler, Va. 
son, O. (d. 1841). 
10. John Tyler. 
1845-49 |11. James Knox Polk,/11. George Mifflin Dallas, 
Tenn. Pa. 
1849-53 |12. ey Taylor, La. (d./12, Millard Fillmore, N. Y. 
1850). " 
13. Millard Fillmore. 
1853-57 |14. Franklin Pierce, N. H. |138. William Rufus King, 
Ala. (d. 1853). 
1857-61 |15. James Buchanan, Pa. |14. ee Sg ny Breckin- 
ridge, Ky. 
1861-65 |16. Abraham Lincoln, Ill. |15. Hannibal amlin, Me. 
1865-69 Abraham Lincoln (d.)16. Andrew Johnson, 
1865). Tenn. 
17. Andrew Johnson. 
1869-73 |18. piyuee Simpson Grant,|17. Schuyler Colfax, Ind. 
1873-77 Ulysses S. Grant. 18. a Ph ens Mass. 
1877-81 |19. Rutherford Birchard|19. William Rann eel 
i Hayes, O. er, Ns Ys 
1881-85 |20. James Abram Garfield,/20. Chester Alan Arthur, N. 
O. (d. 1881). Me 
21, Chester Alan Arthur. 
1885-89 |22. Grover Cleveland, N. Y,|21. Thomas Andrews Hen- 


dricks, Ind. (d. 1885). 


The following paragraphs contain a series of biographical 
notes on American public men, furnishing details of in- 
terest which could not without inconvenience have been 
incorporated in the foregoing continuous history. 


ALLEN, ETHAN, was born in Roxbury, Conn., Jan. 10, 1737. He 
removed about 1766 to Vermont, where he became a leader of 
the Vermonters, or ‘‘Green Mountain Boys,” in their struggle 
against New York. In 1775 he was the leader of the party which 
2 dae Ticonderoga. He was captured in 1775, sent to England, 
and not exchanged until 1778. He died at Burlin , Vt., Feb. 
12, 1789. He had published a number of somewhat eccentric 
ad ame either personal or attacks on Christianity.—See 

parks’s American Biography, vol. i. 

ANDREW, JOHN ALBION (1818-1867), governor of Massachusetts 
from 1861 to 1866, was born at Windham, Me., May 31, 1818. He 
became oo of Bowdoin College in 1837,and was admitted 
to the bar in Boston in 1840. He entered ape life as a Whig, 
and the intensity of his anti-slavery convictions stood in his way 
until 1859, when he was sent to the State legislature. In 1860 he 
was elected governor. Foreseeing the coming struggle, he 0: - 
ized and equipped the militia of the State, and urged the other 
New England governors to do likewise. Lincoln's call for troo; 
was received at Boston, April 15; Andrew’had volunteers in 
motion the next morning; on the afternoon of the 16th three 
regiments were ready ; the Massachusetts Sixth left Boston on the 
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Washington the sameday. All through the war, Andrew’s deyo- 
tion to his duties was indefatigable, and it is to his influence 
that Massachusetts owes her place of pre-eminence in that great 
struggle. He died suddenly of apoplexy, October 80, 1867. P. W. 
Chandler has written a memoir of Andrew, and A. S. Brown a 
sketch of his official life. 

ARNOLD, BENEDICT, was born at Norwich, Conn., Jan, 3, 1740. 
His disposition was unruly in his boyhood. When the reyolu- 
tionary war broke out, he entered the army, and soon became a 
colonel. He was sent with a detachment through the Maine 
wilderness to assist Montgomery, and was severely wounded in 
the assault on Quebec in December, 1775. He was discontented 
because his promotion was slow, and still more because he had 
not sufficient opportunity for nee: advantage. Distinguish- 
ing himself at Bemis Heights and Stillwater, though then under 
arrest, he asked and obtained command of the post of West Point, 
the key to the Hudson river. He offered to betray this post to 
Clinton, but the negotiations were detected, and Clinton's agent, 
André, was captured and hanged as a spy, while Arnold escaped 
to the British lines. He was given arank in the British arm 
corresponding to that which he had abandoned, and commande? 
two plundering expeditions. It was not easy to induce other 
British officers to serve with him, and he went to England, where 
he seems not to have fared much better. He died in London, 
June 14,1801, His Life, in fe gone American Biography, gives the 
usual American estimate of him; but a more apologetic biog- 
raphy, by a descendant, has eee | been published. 

ARTHUR, CHESTER ALAN (1830-1 ), premiers from 1881 to 1885, 
was born in Fairfield, Vt., October 5, 1830, his father being a Bap- 
tist minister who had immigrated from Ireland, After graduat- 
ing at Union College in 1548, he was a teacher for several years, 
and was admitted to the bar in New York in 1853. He rapidly 
obtained repute as a lawyer, particularly by his management of 
the cases of fugitive slaves; and, as quartermaster-general of the 
State of New York during the first two years of the civil war, 
charged with the duty of arming, equipping, and transporting the 
troops of the State, he obtained a reputation even higher. He 
became an active political leader in the Republican organization 
of New York city, and was appointed collector of the port by — 
President Grant in 1871. Refusing to abstain from active political 
work, he was removed in 1878 by President Hayes; and in 1880, 
when Garfield had been nominated by the Republican conyen- 
tion, Arthur was nominated for the vice-presidency, in order to 
itiate the supporters of Grant. He was elected with Garfield 
ovember and inaugurated in the following March, and be- 
came president when Garfield died (Sept. 19). He proved an 
exception to the rule that vice-presidents net the office 
of president have been failures. To him belongs the credit of a 
quiet, dignified, and successful administration of public affairs, 
and, above all, the inception of the reform of the civil service 
system. He carried out the Pendleton Act for that purpose with 
honest good-will, and gave it an impetus which it is not likely 
ever to lose. He quieted the ome ill-feeling between his 
country and others as to South American affairs.« The presence 
of British representatives at the hundredth anniversary of the 
surrender of a British army at Yorktown had a certain awkward- 
ness, until the president’s tact and good feeling relieved the 
pressure by ordering that the ceremonies should close with @ 
general salute to the British flag, as a special mark of American 
respect forthe queen. He finished his term with the high respect 
of all parties, and in the Republican convention of 1884 was the 
leading competitor for the nomination, which finally fell to 
Blaine. He died in New York city, November 18, 

BELL, JOHN, was born near Nashville, Tenn., Feb. 15, 1797, and 
died near the same place, Sept. 10, 1869. He graduated at Nash- 
ville in 1814, became a lawyer, and served in the house of repre- 
sentatives, 1829-41, and in the senate, 1847-59, acting as secretary 
of war from March to October, 1841. He was nominated for the 
presidency in 1860, and was defeated. 

BENTON, THOMAS HART (1782-1858), was born near ag yt 
N.C., March 14, 1782. Removing to Tennessee in 1799, he studied 
law, was admitted to the bar, and entered the life of a frontier 
lawyer and politician. Andrew Jackson, then the lead re 
of Nashville, made him his aide-de-camp, and obtained for 
the command of a Tennessee regiment. Quarrels and a street- 
fight in 1813, in which Jackson was nearly killed, made Tennessee 
an unpleasant residence for Benton, and, after two years of ser- 
vice as lieutenant-colonel of a United States regiment, he settled 
in St. Louis, Mo. From 1821 to 1851 he served as United States 
senator from Missouri. During all this period he was one of the 
most prominent members of the senate. He e a recognized 
leader of the Democratic party, and on the entrance of Jackson 
into national polities, he became one of his warmest supporters. 
Benton's knowledge of Spanish land-law made him an authority 
on all subjects into which that question entered ; and his i iar 
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pathy with the feelings of the Western settlers made him 

mouth-piece on all such matters as the pro annexation 

Oregon. His pronounced aversion to all forms of pape 

procured him the popular name “ Old Bullion,” in wh: 

great satisfaction. Benton was always a pronounced U; man, 

and, when the slavery struggle had gone far enoug mate 
the 
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the thought of disunion a political possibility, his supre1 
& po sy vaiieta te 


Missouri was over. He was defeated, after 

attempt to return to the senate for a new term in 1851. 
in the house of representatives, 1853-55, but was 

next election as well as in the election. for governor in 1 
died at Washington, April. 10, 1858. He has left two 1 
political value, Thirty Years in the States Senate 

a most useful Ab ent of the Debates in Congress fr 
1850 (16 vols.).—See Roosevelt's Life of Benton, in tl 
Statesmen Series. ; 

Boonk, DANIEL, born in Bucks 
emigrated to North Carolina, penetrated 
tucky and the settlement of that regi 
Missouri, 20, 1820. Unlettered, but of str 
oe simp eg courage, and coolness, 


h 
GG, BRAXTON (¢. 1815-1876), 
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in the Confederate service, was born in Warren county, N.C., 
about 1815. He graduated at West Point in 1837, served in Florida 
and elsewhere for several years, and so distinguished himself in 
the Mexican war, particularly at Buena Vista, as to reach the 
rank of lieutenant-colonel by brevet. He resigned and retired to 
private life in 1856, but entered the Confederate service at the 
outbreak of the civil war with the rank of brigadier-general. He 
commanded at Pensacola, but was transferred to the west in 1862, 
soon reaching the full grade of general in command of the de- 
partment of Mississippi. Just afier Lee had begun his first attempt 
to invade the North in the east, Bragg began a similar attemptin 
the west. Passing to the east of the Union line in southern Ten- 
nessee, he moved northward into Kentucky, threatening Cincin- 
nati, and remaining in Kentucky from August until October. 
The battle of Perryville (Oct. 8) forced him to retreat into Ten- 
nessee, but he carried off enormous trains of captured property 
and booty. Returning late in the year towards Nashville, he met 
Rosecrans in the battle of Murfreesboro’ or Stone River (Dee, 31, 
1862,-Jan.2, 1863). It was very nearly a drawn battle, but Rosecrans 
held the ground, and slowly gained possession of the important 
ong of Chattanooga during 1863. Following Bragg beyond it 
nto Georgia, he was met and beaten in the battle of Chicka- 
mauga (Sept. 19-20, 1863), and Bragg, pursuing in his turn, formed 
the siege of Chattanooga. Grant replaced Rosecrans, and beat 
Bragg in the battles of Lookout Mountain and Missionary Ridge 
(Noy. 23-25, 1863), relieving the Union army. Bragg was then 
succeeded by Johnston, and took little further active part in the 
war. The Confederate president, Davis, retained Bragg at Rich- 
zeae military adviser. He died at Galveston, Texas, Sept. 
io, 

BRECKINRIDGE, JOHN CABELL (1821-1875), vice-president of the 
United States from 1857 to 1861, was born near Lexington, Ky., 
Jan. 21, 1821. He was admitted to the bar, served as major in ne 
Mexican war, and was a Democratic member of the house of 
representatives from 1851 tu 1855. He was elected vice-president 
in 1856 by the Democrats. In 1860 he was nominated for the 
presidency by the Southern wing of the Democratic party, but 
was defeated. Elected United States senator, he took his seat at 
the special session of July 4, 1861, left it (Aug. 6) to enter the Con- 
federate army, and was expelled from the senate Dec. 4. He 
served at Murfreesboro’ and Chickamauga, and in the east, and 
in 1865 became the Confederate secretary of war. For atime he 
was in Europe, but returned in 1868, and died May 17, 1875. 

BUCKINGHAM, WILLIAM ALFRED (1804-1875), governor of Con- 
necticut, was born in Lebanon, Conn., May 28, 1804. In 1858 he 
was elected governor, and served until 1866. He refused further 
re-election, and retired to private life until 1869, when the Re- 

ublicans of his State sent him to the United States senate, where 

e remained until 1875, the year of his death. His energy and 
foresight, as the “ war governor” of his State, did for Connecticut 
what Andrew's did for Massachusetts. 

BURNSIDE, AMBROSE EVERETT (1824-1881), general in the Federal 
army, was born at Liberty, Ind., May 23, 1824, After graduating 
at West Point in 1847, he served in the Mexican war and on fron- 
tier duty until 1853, when he resigned. For five years he was 
granaed | in the manufacture of firearms in Rhode Island, and for 
the next three years in the management of the Illinois Central 
Railway Company. He entered the civil waras colonel of Rhode 
Island volunteers, was given command of the land forces operat- 
ing on the North Carolina coast, at Roanoke Island and else- 
where, and as major-general commanded the ninth corps of the 
army of the Potomac in the Antietam campaign. His manage- 
ment of the left wing in the final battle has been severely criti- 

by McClellan, on the ground of his slowness. When 
McClellan was relieved of the command of thearmy in November, 
1862, Burnside was made his successor. He undertook to follow 
the direct road to Richmond, across the Rappahannock and 
through Fredericksburg. He had hardly reached Falmouth, 
op’ ng te gee when Lee had begun his lines of de- 
fence on the hills behind Fredericksburg. Burnside’s army 
crossed the river Dec. 10-11, and Lee made the assault Dec. 13. 
Franklin on the left broke through the Confederate lines, but 
could not hold his ground ; Sumner and Hooker led their men 
to the most dreadful slaughter of the war. On the night of the 
15th of Deeember the Union forces were withdrawn across the 
river, and Burnside resigned his command late in the following 
month, being succeeded by Hooker. Burnside served in the west 
during the year 1863, and commanded the ninth corps under 
t during the final Virginia ye ae Re-entering civil 
he served as governor of Rhode Island, 1866-69, and as United 
States senator, from 1875 until his death in Rhode Island, Sep- 
tember 13, 1881, 

Burr, AARON (1756-1836), vice-president of the United States 
from 1801 to 1805, was born at Newark, N.J., Feb. 6, 1756, being the 
son of Rey. Aaron Burr, president of Princeton College, and 
Ss of Rey. Jonathan Edwards, He graduated at Princeton 

1772, served as an officer in the revolutionary army, becoming 
 lieutenant-colonel, and in 1779 resigned and ‘studied law. He 
practice in New York, where the leading lawyers were 
hised or under a cloud by reason of Toryism, and was 

eee almost at once, his leading competitor being Hamilton. 
was a Republican United States senator, 1791-97, and intro- 
duced into the Republican party of his State that semi-military 

F now marks all successful parties. Presi- 
dential electors were then generally chosen by State legislatures, 
and Burr's skilfulmanagement obtained a legislature in 1800 with 

_ a Republican majority. The Republican leaders at Washington 
once named him as the candidate to be voted for with Jeffer- 

All the Republican electors yoted for the two, giving them 

of the electoral votes, 73 each. But this, as the con- 
then stood (7 120), elected neither; the house of repre- 
was to choose between them. The house had a 
rity, and was disposed to make Burr president, in 
erson and his party. It was not until the 36th 

was chosen, and Burr never recovered his 

He was not re-nominated in 1804; and in the 

is great rival, Hamilton, in a duel near New 
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he returned to New York city and resumed the practice of law. 
He died on Staten Island, N.Y., Sept. 14, 1836. Burr's great 
ey his influence over young men and over women, the im- 
morality of his private life, the misfortunes of his career and 
the stoical patience with which he bore them, have made him a 
remarkable figure in American history. He is buried at Prince- 


| ton, N. J.—See Parton's Life of Burr, Knapp’s Life of Burr, Davis’s 


Memoir of Burr, and Private Journal of Burr. 

COLFAX, SCHUYLER, vice-president of the United States from 
1869 to 1873, was born in New York city, March 23, 1823. At the 
age of thirteen he removed to South Bend, Ind., studied law, 
became a newspaper editor, and entered political life as a Whig, 
afterwards a Republican. Defeated in the Congressional election 
of 1851, he was successful at the next, and served in the house of 
representatives from 1855 to 1869. He was speaker of the house 
from 1863 to 1869. In 1868 he was nominated by the Republicans 
for the office of vice-president, and was elected, serving until 
1873. He died Jan. 13, 1885,—See Martin's Life of Colfax (1868). 

CRAWFORD, WILLIAM HARRIS, American statesman, was born 
in Amherst county, Va., Feb. 24, 1772, but removed to Georgia 
while still a boy. He was admitted to the bar, served in the State 
legislature, 1803-7, in the United States senate, 1807-13, as min- 
ister to France, 1813-15, as secretary of war, 1815-16, and as secre- 
tary of the treasury, 1816-25. He was one of the leading aspirants 
to the prensenes in 1816, but Monroe obtained the nomination b 
a small majority, Asthe end of Monroe's second term approached, 
it was thought that Crawford would certainly be his successor. 
In 1823 he was stricken with paralysis ; but his friends endeav- 
ored to conceal his condition, and pressed him for the caucus 
nomination in 1824, He obtained it, but it did him little ser- 
vice. Indeed, the struggle really put an end to the Congressional 
caucus as a nominating body. On his defeat he retired from 
national politics, serving as State judge in his own State from 
1827 until he died at Elberton, Ga., Sept. 15, 1834.—See J. B. Cobb's 
Miscellanies, p. 131. 

GARFIELD, JAMES ABRAM (1831-1881), president of the United 
States in 1881, was born at Orange, O., Nov 19, 1831. His father 
died in 1833, leaving Garfield’s mother to support four children, 
of whom the future president was the youngest. He learned the 
trade of a carpenter, earning some little additional money by 
working as a wood-chopper and asa driver on the canal. At the 
age of eighteen, he entered a village seminary, working at his 
trade and at odd jobs for his own support. After preparing him- 
self for college, he carried himself in like manner through Wil- 
liams College, graduating in 1856. He then became a professor 


\dn, and, after one year, president of, Hiram College, O., where he 


remained until 1861. During this period he studied law, and was 
admitted to the bar. He had also become a recognized leader 
of the Republican f sap of the State, being elected to the State 
senate for 1860-61. Entering the army as colonel of an Ohio regi- 
ment in 1861, he served in parece) and Tennessee, soon be- 
coming brigadier-general and chief of staff toGeneral Rosecrans. 
At Chickamauga he particularly distinguished himself, riding to 
Thomas's headquarters after the retreat of the rest of the army 
and taking part in the gallant stand made by “the Rock o 

Chickamauga.” For his services he was promoted to the rank 
of major-general. He resigned in December, 1863, to take his 
seat in the house of representatives, to which he had been elected 
by his district in northern Ohio. This seat he never really left. 

e was re-elected steadily for the remainder of his life, his last 
term ae with the date of hisinauguration as president. Just 
before this last event in his career, he was elected United States 
senator by the legislature of Ohio, but never took his seat. From 
his entrance to Congress in 1863 he was one of the most promi- 
nent Republican members; and in 1875, when the Republicans 
became for the first time since 1860 a minority in the lower 
House, he became their recognized leader there. In the Re- 
publican convention of 1880 he was ultimately nominated by 399 
votes out of 756, and in November he was elected by an electoral 
vote of 214 to 155 for Hancock. He had always protested against 
the system which made the advice of administration senators 
the controlling factor in appointments to office; and yet, from 
the moment of his inauguration, he found himself entangled in 
a conflict about appointments with the senators from New York. 
In the midst of the newspaper excitement on this Shy Acne a dis- 
appointed office-seeker shot the president in the Baltimore and 
Potomac railway station, July 2, 1881. After lingering through a 
Washington summer, he was removed (Sept. 6) to Long Branch, 
where he died on Sept. 19. 

GRANT, ULYSSES SIMPSON (1822-1885), lieutenant-general! in the 
United States army and president of the United States from 1869 
to 1877, was born at Point Pleasant, O., April 27, 1822. He had 
but a slight education in his early youth, but graduated at West 
Point in 1843. He served in the Mexican war with credit, and in 
routine service until 1854, when he resigned, having then the rank 
of captain. His attempts to engage in farming near St. Louisand 
in the leather trade at Galena, Il]., were notsuccessful ; and, when 
the civil war broke out, he was the last man whom his brother 
officers would have picked out as the coming hero of the war. 
With some difficulty he obtained a commission as colonel of an 
Illinois regiment, but was soon advanced tothe rank of brigadier- 
general, having his headquarters at Cairo, Ill. From this point he 


made incursions into the hostile territory, his first serious affair 


being at Belmont, Mo., Noy. 7, 1861, which was at best a drawn 
battle. The Confederate line ran through southern Kentucky, and 
was penetrated by the Tennessee river, of whose mouth Grant had 
possession. Estimatin if the opportunity correctly, he obtained per- 
mission, with much difficulty, to attempt to secure control of the 
whole Tennessee river. Flag-officer Foote, with seven gunboats 
and a number of transports, conveyed Grant's force up the river 
and captured Fort Henry, which commanded the Pg where 
the Confederate line crossed the Tennessee river (Feb. 6, 1862). 
A distance of but seven miles separated the rifle-pits around this 
fort from those of Fort Donelson, which commanded the point 
where the Confederate line crossed the Cumberland river. March- 


1 [He commanded the army with the rank of lieutenant- 


1807 he was tried for an e nagainst Mexico, | general from March 12, 1864, to July 25, 1866, and as general to 
ited. For some years he lived abroad, but in 1813 ee od ak. Bo y tain 
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ing overland with about 15,000 men, Grant invested Fort Donel- 
son, and began the first Federal siege of the war. The surrender 
of the fort (Feb. 16) broke up the Confederate line and forced it 
back into southern Tennessee. Grant was more popular with 
the general public than with his superiors, and his experience 
with them was so unpleasant that he asked to be relieved. Mat- 
ters were patched up, and he was allowed to push southward. 
Here the battle of Pittsburg Landing, in which Grant seems to have 
been taken by surprise, intensified the doubts his superiors had 
of his capacity, and he was for some time under a cloud, Halleck 
assuming command himself, and really retiring Grant for some 
months. A fully counterbalancing result of the battle was the 
establishment ot perfect sympathy between Grant and Sherman, 
who had shared its dangers and what odium had come out of it. 
Grant himself has written that, in the Mexican war, his service 
“gave no indication that he would ever be equal to the command 
of a brigade,” and that in 1861 he “had never looked at a copy 
of tactics since his graduation.’ His training for supreme com- 
mand was now completed, and it had qualified him for the 
defence of Corinth, to which all his subsequent successes may be 
directly traced. Left there almost in isolation, and exposed to 
the attacks of all the forees which the Confederates chose to 
bring against him, his suceessful battles of Iuka (Sept. 19, 1862) 
and Corinth (Oct. 3-5) left him master of the route along the Mis- 
sissippi. In January, 1863, Grant and Sherman succeeded in 
taking the west bank of the Mississippi to a point opposite Vicks- 
burg. Failing to reduce the city from this point, Grant crossed 
the river below Vicksburg in April, and began the remarkable 
campaign which ended‘with the surrender of Pemberton. It 
showed that he had strategic ability as well as fighting power 
and that he was able to discern the characteristics of his oppo- 
nents and to calculate on their probable errors, and it gave him 
an official as well as a popular respect which he never lost. Fol- 
lowed by the victories of Lookout Mountain and Missionary 
Ridge, it made him the acknowledged leader of the United States 
armies, and his appointment as lieutenant-general and comman- 
der-in-chief was a foregone conclusion. When Grant assumed 
command in Virginia in March, 1864, Lee’s unaccustomed ten- 
dency to maintain a strict defensive showed his underlying con- 
sciousness that he had before him at last aman who was ready 
and willing to answer an attack by a counter-attack. Grant’s 
military ability had now reached its highest development: he 
handled his 120,000 men with as complete control as he had shown 
with his 15,000 at Donelson. It isnot probable that anything but 
the va Sa and intensity of Grant's operations could have met suc- 
cessfully the problem offered to any commander by Lee behind 
intrenchments arranged by himself and manned by the army of 
northern Virginia, or could have reduced that army to the con- 
dition which it presented in the winter of 1864-65. 
the war and the death of President Lincoln left Grant the fore- 
most man of the North and West, and it was really inevitable 
that he should be elected 
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resident in 1868, From the moment 


of Lee’s surrender the people had shown adisposition to put upon | 


his shoulders any work which called for prompt completion. 


The Republican leaders relied on him to hold all that had been | 


secured by the war until the Congressional plan of reconstruction 
should be fully carried out, and he did the work as probably no 
other man could have done it. His public life is really the his- 
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the presidency. He was defeated by Garfield, but retained his 
position as senior major-general of the army, and the warm re- 
gard of the country. He died at Governor's Island, N. Y., Feb. 
9, 1886. 

HENDRICKS, THOMAS ANDREWS (1819-1885), vice-president of the 
United States in 1885, was born in Muskingum county, O., 
Sept, 7, 1819. He removed with his father to Shelby county, Ind., 
in 1822, graduated at Hanover College in 1841, and was admitted 
to the bar in 1843. He was a member of the State legislature in 
1848-49, a Democratic member of the house of representatives, 
1851-55, and commissioner of the land office, 1855-59. He served 
as United States senator, 1863-69, and as governor of Indiana, 
1873-77. In 1876 he was nominated for the office of vice-president 
by the Democrats, but was defeated. In 1876, 1880, and 1884 he 
was & prominent candidate for the nomination for the presi- 
dency; and in 1884, when Cleveland was nominated, he con- 
sented to take the nomination for the vice-presidency, and was 
elected. He died at Indianapolis, Noy. 25, 1885. 

Hoop, JOHN BELL (1831-1879), American officer in the Confed- 
erate service, was born at Owingsville, Ky., June 29,1331. He 

raduated at West Point, in 1853, and continued to serve in the 

nited States army until 1861, when he entered the Confederate 
service. Rising seg from a first-lieutenancy to the command 
of the Texas brigade, he distinguished himself on the peninsula, 
in the seven days’ battles, at Antietam, and at Gettysburg, where 
he lost the use of an arm. He was now a major-general, and 
was sent to command a division in Bragg’s army. He took a 
leading part in the battle of Chickamauga, where he lost a leg, 
but returned to duty within six months. He commanded a corps 
during Johnston’s retreat before Sherman, in the early months 
of 1864; and, when Davis had decided on pet | obnston, 
Hood was appointed to the command ofthe army. He accepted 
reluctantly, and his position was not a pleasant one. He suc- 
ceeded a general in whom the army had confidence; he was to 
reverse that general's policy, and he was to carry out*a Pa of 
campaign which had been prepared for him by the Confederate 
president. His obedience was painfully accurate. He assumed 
the offensive as soon as he took command, fought several severe 
battles, and soon found himself under necessity of evacuating 
Atlanta (Sept. 2, 1864). Sherman had outflanked him; and the 
Confederate administration came to the desperate resolution of 
ordering him to move west and then north into Tennessee. He 
was checked at Franklin, where he lost many of his best officers ; 
and in the final battle of Nashville (Dee. 15) his army was com- 
pletely beaten, and almost lost its organization. The command 
of its remnants was transferred to General Richard Taylor, and 
Hood retired from active service. He died of yellow fever at 
New Orleans, Aug. 30, 1879. 

HULL, ISAAc (1775-1843), naval officer, was born at Derby, Conn., 
March 9, 1775. In 1798, he became lieutenant in the new navy 
created by Congress during the difficulties with France. He 
served with credit in the West Indies and Mediterranean, and, 
on the outbreak of war in 1812. was captain of the frigate “‘ Con- 
stitution.” By skilful seamanship he escaped the close pursuit 
of five British vessels, and on Aug. 19 he captured the British 
frigate ‘‘Guerriere” off Newfoundland, after a conflict in which 


the “Guerriere”’ was so severely cut up that Hull was forced to 


tory of the country for the eight years after 1869, and its errors — 


were largely the result of the intrusion of some of his best per- 
sonal qualities into it. 
of appointment by favor of the political leaders of the dominant 


party ; Grant, bewildered by the constant and tremendous pres- | 


sure for appointments, undoubtedly selected some men who were 
no credit to his administration ; when the appointment had been 


made, his own bitter experience of unjust criticism led him to_ 
accusation against those whom he > 


look with suspicion on a 
had appointed ; and his military habits of unquestioning obedi- 
ence gave him a tendency to expect the same thing from men in 
politics, and to regard independence as a sort of treason, dis- 


qualifying the man guilty of it for any useful criticism, His. 


second term was therefore filled with scandals which are likely 
to overshadow the solid and enduring achievements of his first. 
Retiring to privatedife, he found needed rest in a tour of the world; 


he was, however, a candidate for the Republican nomination for | 


the presidency in 1880, and engaged in business in which he had 
no experience, and in which he lost his all. Attacked by an in- 
curable disease, he spent his last few months of life in the prepa- 
ration of his autobiography, knowing that its sale would be so large 
as to put his family out of reach of pecuniary distress. He died 
at Mount McGregor, N. Y., July 23, 1885. 

HANCOCK, WINFIELD ScorTT (1824-1886), American officer, was 


born in Montgomery county, Pa., Feb. 14, 1824. He graduated at | 


West Point in 1844, served with credit in Scott's campaign in 
Mexico and on frontier duty until 1861, when he held the rank 


of captain. Having been appointed brigadier-general of volun- | 


teers in 1861, he served in the army of the Potomae throughout 
its existence. For distinguished service on the peninsula and at 
South Mountain and Antietam, he was given a division and the 
rank of major-general, and in 1863 he was placed in command 
of the second corps for his services at Fredericksburg and 
Chancellorsville. His crowning glory was won at Gettysburg. 


Meade to arrange the line until the commander could arrive, | 


On the second and third days Hancock commanded the left cen- 
tre, on Cemetery Ridge, where, just in the moment of victory, he 
was severely wounded. He received the thanks of Congress, and 
returned to the command of his corps early in 1864, in time to 
take part in Grant’s campaigns of that year. He distinguished 
himself again and again at the Wilderness, at Spotsylvania, and 
in the Cold Harbor and Petersburg operations. At the end of 
the war he commanded various departments, having been made 
ama. wey in the i hey 3 army. From September, 1867, to 
March, 1868, he commanded the department of the Gulf, under 
the Reconstruction Acts ; and certain orders issued by him, par- 
tieularly those of Noy. 29 and Dee. 5, 1867, declaring that the 
- military power was meant only to uphold, not to control, the civil 
wer, and declining to exercise arbitra’ wers, were so satis- 
factory to the Democratic party that in 1 t nominated him for 


The rule in the civil service still was that | 


vol, ii. 


‘he resigned and entered the service of a Western 


burn her. A gold medal was given him by Congress. He died 
at Philadelphia, Feb. 13, 1843. 

Knox, HENRY, major-general in the American revolutionary 
army, was born at Boston, July 25, 1750. Beginning life as a 
bookseller, he commanded an independent Mae ot n Boston, 
and was made an engineer and artillery officer by eye eva 
at the opening of the revolution. Under his charge the artillery 
arm of the service came to be of essential value. He was made 
secretary of war in 1785, and Washington, on becoming president 
in 1789, gave him the same office under the new Government. 
He eet in 1794. and retired to private life in Maine. He 
age Wg homaston, Me., Oct. 25, 1806.—See Drake's Life of Knox 
1874). 

LAWRENCE, JAMES (1781-1813), captain in the United States 
navy, was born at Burlington, N. J., Oct. 1, 1781, and entered the 
rages as a midshipman in 1798. He commanded the * Hornet” 
in the capture of the “‘ Peacock,” Feb. 24,1813. Placed in com- 
mand of the frigate “Chesapeake,” he accepted the challenge 
of Captain Broke of the ‘‘ Shannon” to a single battle, off Boston 
harbor. The “Chesapeake” was captured, and Lawrence mor- 
tally wounded, died June 5, 1813.—See Irving's Spanish Papers, 


McCLELLAN, GEORGE BRINTON (1826-1885), general in the United 
States army, was born at Philadelphia, Dec. 8, 1826. He hu 
ated at West Point in 1846, served in the Mexican war with such 


je as to win the brevet of captain. and attained full rank as 
captain in 1855. His services until 1857 were mainly scientific 
with the exception of a military report on the organization of 
European armies in 1856, the result of a commission from the 
Government to follow the progress of the Crimean a In ed 


coming its president. At the outbreak of the civil ws 
engaged by Ohio as major-general Commanding her» 
and was soon given the same rank in the United States 


| President Lincoln. It fellto McClellan to crossinto West 
Reynolds fell on the first day, and Hancock was sent forward by | 


and begin the campaign there, which he did sore te 
summer, the campaign ending with the surrender of the C 
federate forces at Rich Mountain and the expulsion of the 
posing armies from his department, on July 14, 1861. This su 
en and brilliant success, followed almost immedi 

collapse of the Manassas campaign against Richm: 

McClellan into notice as the most likely leader to re 
confidence in the army of the Potomac. He was ¢ 

ington, given command of the army, and, when 

was made commander of all the armies until March 

his command was reduced again to the army of 

The winter of 1861-62 was spent in o his 

in the spring he was at last almost forced, b 
the impatience of the administration, to att 


1 {He was commander of the army with 
general from December 23, 1783, to June 20, 


ne 


ehh 
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wielding the weapon which he had created. Following what 
seems now the most feasible method of attack on Richmond, 
McClellan appears to have begun with little confidence in the 
administration, and it was not long before the administration 
lost confidence in him. His campaign on the peninsula is his- 
torical; but the time involved should be taken carefully into 
account in estimating McClellan's abilities. It was on Sept. 2 
that he was recalled and given command of “all the troops for 
the defence of the capital.” He found the armies in almost com- 
plete confusion ; he organized and united them, marched them 
through Maryland to its northern border, attacked Lee’s rear so 
vigorously at South Mountain as to foree him to turn and fight, 
and defeated him after a two days’ battle ; and all this work was 
done in fifteen days, Sept. 2-17, He was removed, however, 
Noy. 7, 1862, for slowness in pursuing Lee, and Burnside became 
his successor, McClellan was nominated for the presidency in 
1864, and had much difficulty in reconciling the peace platform 
of his party with his own feelings. Defeated by Lincoln, he re- 
tired to private business as a civil engineer, in which he was 
very successful. He was elected governor of New Jersey in 1877, 
serving 1878-81. He died at Orange Mountain, N. J., Oct. 29, 
1885, The literature in attack and defence of his military repu- 
tation is voluminous; for his own version of his career see 
McClellan's Own Story. 

MARCY, WILLIAM LEARNED (1786-1857), was born at South- 

bridge, Mass., Dec. 12, 1786. He graduated at Brown University 
in 1808, was admitted to the bar in 1810, and began practice at 
Troy, N. Y. He soon became a leading Democratic politician, 
and one of the “ Albany regency” which was ey pends to control 
the action of the party in New York State. e was United 
States senator in 1831-32, and during his term he incidentally 
made use of the phrase so frequently afterwards heard, ‘‘ To the 
vietor belong the spoils.” He resigned to become governor of 
New York, 1833-39. He was secretary of war under Polk, 1845- 
4y, and secretary of state under Pierce, 1853-57. As secretary of 
state he conducted with success the Koszta case in 1854, involving 
a collision with Austria on the subject of the right of expatria- 
tion. All his political leanings were to that branch of the 
Democratie party in New York which made the strength of the 
new Republican party in 1856, and he would: have been its 
natural leader if he had followed his own convictions on the 
Kansas-Nebraska bill. He hesitated, and other men took his 
place He died at Ballston Spa, N. Y., July 4, 1857.—See Jenkins’s 
Governors of New York. 
MASON, GEORGE (1726-1792), member of the Federal convention 
of 1787, was born in Fairfax county, Va., in 1726. He served in 
the Virginia convention in 1775, and drafted its Declaration of 
Rights and Plan of Government. His most conspicuous service 
was in the Federal convention of 1787, of which he was a mem- 
ber. He took eae in most of the debates, and exerted a strong 
influence on the decision of almost every question before the 
convention. Some of his strongest utterances were on the sub- 
ject of slavery, and his language on one occasion (Aug. 22) 
might have served as a model to an anti-slavery orator of later 
times. He was dissatisfied with the constitution, and opposed 
its ratification. He died Oct. 7, 1792. 

MEADE, GEORGE GORDON (1815-1872), general in the United 
States army, was born in Cadiz, Spain, where his father was an 
nt of the United States navy, Dec. 30, 1815. He graduated at 
est Point in 1835, and, after serving but one year in the army, 
resigned to ir 95 ep asa civilengineer. Hewas frequently 
ey oe ae by the Government, and re-entered its military service 
in 1842. He served with distinction on the staffs of Taylor and 
Scott in the Mexican war, and in scientific work. At the out- 
break of the civil war he was placed in command of a brigade 
of yolunteers, soon rising to the command of a division, and 
joining his fortunes permanently to those of the army of the 

tomac. He led his division a the seven days’ battles, 

being severely wounded at Glendale, through the Antietam 
pan er ag and at Fredericksburg, where he particularly distin- 
guis! himself. At Chancellorsville he commanded the 5th 
pose! pl and when Hooker resigned the command of the army, 
and while the army itself was in hasty movement northward to 
ebeck Lee’s invasion of the North in 1863, Meade was appointed 
tothe command. He accepted it with the greatest reluctance, 
and altogether from a sense of duty. He bad inclined to fight on 
the line of Pipe Creek, to the south of Gettysburg; but Reynolds 
fell into collision with Lee's advance at Gettysburg, other corps 
hurried to support, and Gettysburg became historical. When 
Grant assumed general command in 1864, Meade continued to 
command the army of the Potomac under him, and mutual 
good-feeling enabled them to maintain this delicate relation 
without friction, and with the best results. At the close of the 
war, being major-general in the regular army, he commanded 
the military division of the Atlantic until his death at Philadel- 
phia, Nov. 6, 1872. 
MonTGOMERY, RICHARD, was born near Raphoe, Ireland, Dec. 2, 
1736, and died in the assault on Quebec, Dec. 31, 1775. He served 
in the British army from 1754 to 1772, when he retired, emigrated 
to America, and settled in New York, marrying the daughter of 
R. R. Livingston. He was appointed a brigadier-general in the 
American army in 1775,and for his services in Canada, was made 
@ major-general the same year.! 

MorGAN, EpwitN DENNISON, governor of New York, was born 
at W: , Mass., Feb. 8, 1811. After a successful career as a 
{i a n Hartford, Conn., end New York city, he served in 
« ew 


York State senate, 1850-53, and was chairman of the 

; ational Committee, 1856-64 Elected governor of 
ww York in 1858, he served through the tong 1862, supervising 

he raising and equipment of about 220,000 soldiers. He was 
senator, 1863-69. He died Feb. 14, 1883. 

OLIVER PERRY (1828-1877), one of the leaders of the 

vo rh wed was born in Wayne county, Ind., Aug. 4, 1823. 


pu 


to the bar in 1847, and was elected a circuit 
} voted to erect a monument to his memory in front 


way, New York, where his remains 
t the expense of the State, and it may 


_ 
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judge in 1852. He had been a Democrat, but became a Repub- 
lican in 1855, and was the Republican candidate for the gov- 
ernorship in 1856. He was defeated, and in 1860 was nominated 
for the office of lieutenant-governor, with the understanding that 
the governorship candidate was to be sent to the United States 
senate, if possible. This arrangement took effect, and Morton 
was left to fill the office of governor throughout the civil war. 
He was active and successful in raising troops for the support of 
the Federal Government, and bold, almost to recklessness, in his 
means of action. He knew, or atleast believed, that his political 
opponents in the State were determined to support the Con- 
federacy by refusing to supply any more troops to the Federal 
Government; and the meeting of a hostile legislature in 1863 
brought matters to a head. The Republicans left the legislature, 
thus leaving their opponents without a quorum; the governor 
ordered money for war expenses to be borrowed on the credit of 
the State ; the Democratic attorney-general arid the State Supreme 
Court held that this was illegal, but the indomitable governor 
borrowed the money on his personal responsibility, and man- 
aged the State government without a legislature. The borrowed 
money was afterwards repaid by the State. In 1866 he was 
elected to the United States senate, and remained till his death, 
taking a prominent part in every debate, and exercising a strong 
influence on the party policy. e introduced the resolution for 
the repeal of the twenty-second joint rule, which had governed 
the count of the electoral votes since 1865, He died at Indian- 
apolis, Noy. 1, 1877. 

PINCKNEY, CHARLES (1758-1824),? American statesman, was born 
at Charleston, S. C., March 9, 1758, He was admitted to the bar 
in 1779, was a delegate to the Continental Congress, 1777-78 and 
1784-87; a delegate to the Federal convention of 1787; governor 
of South Carolina, 1789-92 and 1796-98; United States senator 
(Democrat), 1797-1801; minister to Spain, 1803-5; governor of 
South Carolina, 1806-8 ; member of the State legislature, 1810-14; 
and member of the house of representatives, 1819-21. He died at 
Charleston, Oct. 29, 1824, 

PINCKNEY, CHARLES COTESWORTH (1746-1825),? born at Charles- 
ton, 8. C., Feb. 25, 1746, and died at the same place, Aug. 16, 1825. 
He was educated at Oxford and the Middle Temple, served with 
distinction in the American revolutionary army, was one of the 
envoys to France in 1797, and was the Federalist candidate for 
the presidency in 1804 and 1808. 

PULASKI, CASIMIR, CouNnT,? born in Lithuania, March 4, 1747, 
joined in the insurrection of 1769, escaped to Turkey in 1772, and 
was induced by Franklin to emigrate to America in 1777. He 
served in the battles of Brandywine and Germantown, receiving 
the rank of brigadier-genera] for his gallantry, and was placed in 
command of the cavalry. Forming a separate corps, known as 
Pulaski’s legion, he went to the South, where he commanded 
the cavalry in the assault on Savannah. He was mortally 
wounded, and died Oct. 11, 1779.—See Sparks’s Life of Pulaski. 

PUTNAM, ISRAEL,’ was born at Salem, Mass., Jan. 7, 1718, re- 
moving to Pomfret, Conn., in 1739. Courage, strong will, and 
knowledge of men rather than of books soon made him a leader 
among his neighbors; and his shootin of a wolf by torch-light 
in a cavern in which she had sought refuge has almost become a 
nursery story. In the French and Indian war he became one of 
the most renowned of the “ Rangers": or partisan soldiers, who 
fought the Indians with their own weapons; and at the end of 
the war be had reached the rank of lieutenant-colonel of the 
Connecticut troops. At the outbreak of the revolutionary war, 
one of the four major-generals’ commissions was given to Putnam, 
He was an active leader at Bunker Hill, commanded at New 
York, and in the battle of Long Island, and was put in charge 
of the Hudson river defences in 1777, being the first to see the 
strategic importance of West Point.6 He died at Brooklyn, 
Se May 19, 1790.—See Lives by Cutler, Humphreys, and Pea- 

ody. 

SCHUYLER, PHILIP,s American general, was born at Albany, 
N. Y., Nov. 22, 1733. He was of an old and wealthy Dutch family, 
andin early manhood became a leader in the affairs of the colony 
of New York. He reached the rank of major in the French an 
Indian war, and at the beginning of the revolutionary struggle 
was made one of the American major-generals. He took part in 
the expedition against Canada in 1775, but ill-health compelled 
him to retire. He took the leading part in preparing to meet 
Burgoyne’s expedition in 1778; but troops had to be ealled in 
from other States, and he was subjected to jealousies which 
thwarted him at every step. Nevertheless, his arrangements 
were so complete that he had really checkmated Burgoyne 
before Congress superseded him in the command by the appoint- 
ment of Gates, who reaped all the glory which should have 
accrued toSechuyler. Retiring from the army, he served for three 
years in the Continenta! Congress, and in the United States senate, 
1789-91 and 1797-98. He died at Albany, Noy. 18, 1804.—See his 
Life and Times, by Lossing. 

Seymour, Horatio,‘ governor of New York, was born at Pom- 
pey, N. Y., May 31, 1810. He was admitted to the bar in 1832, but 
never practiced law, having a large private property. He soon 
became a leader of the Democratic party of the State, serving 
three terms in the State legislature after 1842, one of them as 
speaker. He was elected governor in 1852. In 1862 he was nom- 
inated again, and his success alarmed the national administra- 
tion with a fear that the great State of New York would now be 
lukewarm or unfriendly. He proved to be one of the best of the 
“war governors,” active, zealous, and prompt in raising and for- 
warding men and supporting the war, though he was accused 
of adopting temporizing measures with the draft mob in New 
York city in July, 1863. He was nominated for the presidency 
in 1868, but was defeated by Grant, and then retired from Foo 
life. He died at Utica, N. Y., Feb. 17, 1886.—See Croly’s Life of 
ag, roc and McCabe's Life r (1868). 

TEUBEN,® FRIEDRICH WILHELM AUGUST HEINRICH FERDINAND, 
BARON VON, was born at Madgeburg, Prussia, Noy. 15,1730. En- 


2 (For the Pinckneys, see vol. xix. p. 922.—AmM. Ep.] 

8 [For Pulaski and Putnam, see vol. xx. pp. 890, 891.—AM. ED.] 
4 [ForSchuyler and Seymour, see vol. xxi. Fig 912, 921.—AM. Ep.J 
5 [For Steuben see yol. xxii, p, 927—Am., Eb.]} 


6 (Rufus Putnam (Vol. xx. p. 892) first fortified West Point, and not Israel.—Am, Ep.] 
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tering the army at fourteen, he rose to be adjutant-general and 
staff-oflicer to Frederick the Great. After his retirement from 
active service, Deane induced him to go to America, where he 
was made major-general and inspector-general. He rendered 
eminent service by giving the army its first systematic drill. In | 
this department he was the most important accession which the | 
American army received from Europe. He settled as a farmer 
on land in what is now Steuben county, N. Y., given him by the 
State, and died there Noy. 28, 1794.—See his Lie by Kapp, Bow- 
en’s Life in Sparks’s American Biography, and Greene’s German 
Element in the War of American Independence. 

SUMTER, THOMAS,! was born in Virginia, in 1734, and died near 
Camden, 8. C., June 1, 1832. He removed to South Carolina when | 
a boy, and entered the American army as lieutenant-colonel in | 
1776. When the British had apparently overrun the State he | 
kept up the struggle, retreating, when hard pressed, to the 
swamps of the interior. He was made brigadier-general, and 
thanked by Congress. He was a representative for South Caro- | 
lina from 1789 to 1793 and from 1797 to 1801, United States senator | 
from 1801 to 1810, and minister to Brazil from 1810 to 1811. | 

TANEY, ROGER BROOKE,’ chief justice, was born in Calvert | 
county, Md., Match 17,1777. He graduated at Dickinson College 
in 1795, and was admitted to the bar in Maryland in 1799. Like 
many other Federalists, he became a supporter of Jackson about 
1824, and was called by him to the office of secretary of the treas- 
ury in 1833. The charter of the Bank of the United States con- 
tained a clause, allowing the secretary of the treasury to order 
the revenues to be deposited in other places than the bank, giv- 
ing his reasons therefor to Congress. This clause was meant to 
cover the case of places where there was no branch bank; Jack- | 
son wanted to use it to cover a refusal to deposit any of the rev- | 
enues in any of the branch banks or inthe mother bank. Taney 

ave the necessary orders, and the bank was deprived of the 
rther use of the revenues. The senate refused to confirm Ta- 
ney in his position, but his real work in this office had been 
done. Taney succeeded Marshall as chief justice of the cnn pen 
Court. The leading incidents of his career were his opinion in 
the Dred Scott case, and his attempt in 1861 to maintain the writ 
of habeas corpus against President Lincoln’s suspension of it (the 
Merryman case). His life has been written by Tyler, and is in 
Van Santvoord's Lives of the Chief Justices. 

THOMAS, GEORGE HENRY (1816-1870),? major-general in the 
United States army, was born in Southampton county, Va., July 
31, 1816. He graduated at West Point in 1840, and served on | 
frontier duty and in the Mexican War. His fellow officers in the | 
South unhesitatingly entered the Confederate service in 1861; _ 
but he declared for the Federal cause. He was sent at first into 
his native State, and then to the West, where he soon rose to 
the command of a division in the army of the Cumberland, with 
the rank of major-general. His victory of Mill Spring (Jan. 19-20, 
1862) was the first encouraging event in the war in the West. He 
led his division in the advance on Nashville, and in all the cam- 
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oni leading up to the occupation of Corinth, of which place 
1e was given command. He was now really second in com- 
mand of the army of the Ohio, and distinguished himself at the 
battles of Perryville and Murfreesboro’, but his reputation was 
fully made at Chickamauga: When the right of the army had 
been routed and was in full retreat on Chattanooga, Thomas, 
who had sustained the brunt of the attack of the first day, held 
his ground all through the second day against the whole Con- 
federate army, retreated with persistent and stubborn fighting, 
covered the rest of the army and saved it from destruction, and 
gave so much time for fortification that Chattanooga was found 
by Bragg to be too strong for anything but a siege. From this 
time Thomas was in command of the army of the Cumberland, 
and held the centre at the storming of Missionary Ridge and in 
the campaigns up to the capture of Atlanta. When Hood under- 
took to transfer the war to Tennessee, Sherman left Thomas to 


| oppose him. Thomas gathered up all his forces at Nashville, 


and inflicted a check on the advancing Confederates at Franklin 
(Noy. 30), but continued his preparations for a final battle near 
Nashville. His numbers were equal to those of Hood, but he 
persisted in refusing battle until he had ———_ cavalry and 
made every wig ge ree for pursuit. Publie clamor against 
Thomas's delay had become so loud that Grant had started from 
Virginia to assume command himself when Thomas attacked 
Hood (Dec. 15), routed him, and kept up so merciless a pursuit 
that the Confederate army was scattered almost beyond recoy- 
ery. In 1869 he was transferred to the division of the Pacific, 
where he died at San Francisco, March 28, 1870. His name has 
come more and more to be synonymous with all that Americans 
regard as best in the character of a military leader.—See Van 
Horne's History of the Army of the Cumberland, 

WHEELER, WILLIAM ALMON, vice-president of the United 
States from 1877 to 1881, was born at Malone, N. Y., June 80, 1819. 
He was admitted to the bar in 1843, served several terms in the 
State legislature and as president of the State constitutional con- 
vention of 1867, and was a member of the house of representa- 
tives from 1861 to 1877. He was nominated for the vice-presi- 
dency in 1876 by the Republicans, and was elected, after a con- 
re be the electoral commission. He died at Malone, June 
4, 1887. 

Woopsury, Levi, was born at Francestown, N. H., Dee. 22, 
1789, and was admitted to the bar in New Hampshire in 1812. He 
became a leader of the Democratic party of his State, was ap- 
pointed a judge of the superior court of the State in 1816, was 
elected governor in 1823, and speaker of the State house of repre- 
sentatives in 1825, and served in the United States senate from 
1825 to 1831. He was secretary of the navy in 1831,and secretary 
of the treasury from 1834 to 1841. Again elected to the United 
States senate in 1841, he served until 1845, when he was ap- 
pas an associate justice of the United States Supreme Court. 

e died at Portsmouth, N. H., Sept. 7, 1851.—See ce Re- 
view, vols. ii. and xii. (A. J.) 
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PHYSICAL GEOGRAPHY AND GEOLOGY. 


The area of the United States extends, throughout nearly | 
its whole breadth, from the Atlantic to the 


tat ee Pacific. The northern edge of the vast inden- 
ant area, tation made in the continent by the Gulf of ) 


Mexico marks the southern boundary between | 
the meridians of 83° and 97°. From the edge of this | 
gulf the boundary between the United States and Mexico | 
is partly artificial. Its most essential feature is the Rio 
Grande, which separates the two countries from 31° 47' N. 
lat. to its mouth. The boundary between the United States 
and Canada is to a large extent natural; though artificial 
in the northeast (see map), it follows the St. Lawrence and 
the Great Lakes from the 45th parallel to the point where 
the Rainy Lake river enters Lake Superior, and thence 
passes up that-river to a point on the west side of the Lake 
of the Woods, whence it goes along the 49th parallel to the | 
Georgia Gulf. The country, as thus limited, excluding | 
Alaska, comprises an area, according to the most recent | 
determinations of the Census Bureau, of 3,025,600 square 
miles. This total includes 55,600 square miles of water 
surface (coast waters, bays, gulfs, sounds, etc., 17,200; rivers 
and smaller streams, 14,500; lakes and ponds, 23,900). The 
area of Alaska is given in the Census Report of 1880 as 
531,409 square miles,—a rough approximation, differing 
greatly from that given in the 1886 Report of the commis- 
sioner of the General Land Office. The total area possessed 
by the United States is therefore, approximately, 3,557,000 
square miles, 

The longitude of the most easterly point is about 67° W.; 


that of the most westerly nearly 125°. The 

Geographi- harallels of 29° and 49° N, roughly designate 
cal position ast - 

* the position of the country in reference to 

latitude. The extreme southern end of Florida, however, 


1 [For Sumter see vol. xxii. p. 935.—Am. a 

7 A oe detailed account of Judge Taney is in the APPENDIX. 
—Am. Ep. 
‘arther particulars of this distinguished officer see AP- 


PENDIX.—AM. ED. 
4 Under this head no portion of the Great Lakes is included. 


extends as tar south as 25° N., while the northern extremity 
of Maine only reaches to a little beyond 47° N., the large 
triangular area between the St. Lawrence and the Great 
Lakes, belonging to Canada, being all south of the 49th 
parallel. . 

As compared with the western coast of Europe, neither 
side of America possesses a deeply indented Goaat 
coast-line. On the Pacific side there is only 
one important bay (that of San Francisco) between San 
Diego and Puget Sound, At San Francisco and San Diego 
there are commodious harbors, but within the limits of the 
United States there are no others on the Pacific coast, unless 
we except that furnished on the extreme north by Puget 
Sound, and that offered by the mouth of the Columbia 
river, the bar of which is somewhat formidable except for 
steamers under the management of skilful pilots. 

The eastern coast north of the 35th parallel is a consid- 
erably broken one. That of Maine may almost be described 
as a “ fiord coast,” so numerous are the indentations, which 
are, however, of moderate depths, but which are 
enough to afford excellent and commodious harbors, of 
which that of Portland may be taken as the type. ere 
is an indentation of considerable size formed by the arm of 
Cape Cod projecting almost at right angles, and en g 
Massachusetts Bay, at the bottom of which lies the com- 
modious, but not specially accessible, harbor of 
The situation of the city of New York makes it by far 
most important centre of foreign and domestic commerce 
in the United States. This superiority is due in part to the 
excellence of its harbor, and in part to its being the termi- 
nus of the great natural line of communication between 
the East and the West, a position which would seem to 
belong by right to some point on or near the mouth of the 
St. Lawrence, which is the outlet of the Great Lakes, but 
from which this river is shut out by its northeasterly tren¢ 
which carries it into a region beyond that of suec ‘ 
tivation and populous settlements, and where na’ 
suspended during a considerable portion of the ye 
freezing of the river. 

Long Island, about 120 


miles in 1] 
along the southern coast of ut, is 
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of any considerable size on the whole Atlantic coast. 
Smaller ones—Martha’s Vineyard, Nantucket, Block Island, 
and others—lie adjacent to Long Island on the east, and 
form, as it were, its prolongation in that direction, while 
there are indentations of considerable depth on the coast 
of the mainland opposite these islands. 

South of New York there are two indentations of impor- 


tance—Delaware Bay and Chesapeake Bay,—the former | 


being, as it were, the expanded mouth of the river of the 
same name, the other being in somewhat similar relations 
to two large rivers, the Susquehanna and the Potomac. 
Philadelphia and Baltimore are the cities that command 
the advantages for commerce which these two bays offer. 


The Gulf of Mexico is of large dimensions, and of great, 


importance as affecting the accessibility of the interior, and 


still more as influencing the climate of the country. The | 


peninsula of Florida, extending 5 degrees south of the 
mainland, and forming the eastern boundary of the Gulf, 
is in a considerable part of its surface so low and swampy as | 
to be practically uninhabitable. 

The drainage areas of the country, as given by the United 
States census of 1880 are—Atlantic and Gulf, 
2,178,210 sq. m.; Great Basin, 228,150; Pacific 
slope, 619,240. The drainage into the Atlantic 
and Gulf is distributed as follows: New England coast, | 
61,830 sq.m.; Middle Atlantic coast, 83,020; South Atlantic 
coast, 132,040; Great Lakes, 175,340; Gulf of Mexico, 
1,725,980 (the Mississippi-Missouri basin being estimated at 
1,240,039). 

The explanation of this overwhelming preponderance of | 
drainage into the Gulf of Mexico at once becomes evident 
when we notice the general relief of the country and the | 
positions of the various watersheds. If the level of the. 
ocean were raised 1000 feet, a broad water-way across the | 
American continent would be opened. There would be a_ 
great mass of Jand on the western side, which would com- 
prehend nearly the whole of Mexico, and which, within | 
the limits of the United States, would have a breadth from | 
east to west of- from 1500 to 2000 miles. North of the 
United States boundary line the breadth of this mass of 
land would diminish rapidly in width as higher latitudes 
were reached, but its dimensions would still be on a grand | 
scale, although deeply intersected with inlets occupying the | 
positions of the lower portions of the present streams of 
thatregion. A similar rise of 500 feet in the ocean would 
not divide the continent into two decidedly distinct and 
widely separated parts, but would isolate New England 
from the land adjacent on the north and west, by opening 
a channel through the Hudson River and Lake Champlain 
depressions, would carry the Atlantic coast-line more than 
100 miles inland of its present position, and would open a 
deep bay in what is now the Mississippi valley, the ramify- 
ing arms of which would extend north nearly to Chicago, 
to Cincinnati on the Ohio, to Burlington, Iowa, on the 
Mississippi, and nearly to Jefferson City, on the Missouri. 
A rise of sea-level of 2000 feet would not materially change, 
as to position and size, the great land-mass on the western 
side of the continent already spoken of. That area would 
be slightly narrowed on the east, and would have its west- 
ern edge more deeply indented, with the addition of groups 
of islands, so that its character would, south of the Colum- 
bia, be something like what it is at the present time north 
of that river. On the eastern side of the continent, how- 
ever, the most striking changes would be effected. All the 

resent coherent land-mass east of the 97th meridian would 

ave disappeared, and in place of it we should have various 
groups of islands, one of the most important of which would 
extend from the north line of Georgia northeast into 
Pennsylvania and New Jersey, where it would terminate in 
finger-like projections, forming northeasterly and south- 
westerly trending archipelagos, with various outliers in 
northeastern New York, Vermont, and New Hampshire, 
the highest points of which would rise from 3000 to 4000 
feet above the surrounding waters. The distance of these 
islands from the western mainland would be from 1000 to 
1500 miles. Another group of islands north of the United 
States boundary would extend in a curving line parallel to 
and north of the St. Lawrence and the Great Lakes. 

The all-important fact in the topography of the North 

American continent in general, and of the 
General to- United States in particular, is the existence of 
ography. a central comparatively low and level region, 
declining tly from a watershed in close proximity to 
the Great to on the north towards the Gulf of Mexico 
on the south. 
One may ascend the Mississippi to its junction with the 
distance of 1100 miles from the Gulf of 
- the elevation attained will be only about 300 
, an average ascent of about 4 inches to the mile, A 
ey of almost 1000 miles farther, to Pittsburgh, at the 


Drainage 
areas, 
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| junction of the Allegheny and Monongahela rivers, will 
| only give a total rise of 700 feet above the sea-level. The 
head of the Mississippi is in a region entirely destitute of 
mountains, comprising an almost level area, covered in 
large part by lakes and swamps, and only about 1500 feet 
in elevation. In ascending the Mississippi to St. Louis, a 
distance of 1250 miles, we have reached an elevation of 
about 400 feet, and at St. Paul, 658 miles above the mouth 
of the Missouri, one of a little less than 700 feet. If we 
| follow up the Missouri to the western line of the State of 
the same name, where the river flows from the north, we 
have the choice, if we wish to keep on directly west, of 
| following either of its great branches from that direction— 
the Platte and the Kansas. Up either of these we may 
| travel for fully 500 miles, rising so gradually that the 
difference of elevation from day to day is hardly percepti- 
ble, the country preserving all the characteristics of a 
plain, although declining gently to the east. 

We hayt, therefore, in the central region of the United 
States a nearly level area, which, roughly speaking, may be 
taken at 1250 miles square, which has a very gentle down- 
ward slope from east and west to the centre, and from very 


nearly its northern extremity to the Gulf of Mexico, its 


southern boundary, while its northern edge, with a part of 
the adjacent region, is occupied by five great bodies of fresh 
water, communicating by short narrow river-like contrac- 
tions of the water areas, and all together occupying an area 
of about 92,000 square miles. This central valley is not 
entirely devoid of mountains; but these higher areas are 
so small in extent, as compared with the entire area of the 
great valley, as to be of extremely subordinate importance. 
Meanwhile we turn to a consideration of the higher regions 
east and west of the great valley. 

Neither on the eastern nor on the western side of the 
continent are these of the nature of simple mountain 
chains. On the contrary, both eastern and western high- 
lands are complicated in their orographic structure, broken 
into portions, each having a character of its own, and gen- 
erally—but not always—preserving a certain parallelism 
with each other, broken longitudinally or in the direction 
of the prevailing trend of the elevated mass, and separated 
by valleys and tablelands of very varying dimensions. The 
western mass, which is much the larger, is also very much 
the more complicated of the two. It is not only made up 
of a great number of parts more or less distinctly separated 
from each other, but it even encloses a large area of plains, 
valleys, and mountain ranges which have no drainage to 
the sea. This greatly predominating complexity of the 
western elevated region is the result of complicated geo- 
logical conditions, to which are added climatic peculiarities 
of a striking character. The eastern elevated side of the 
continent is now generally called the Appalachian region, 
the western the Cordilleran. 


The Appalachian System. 


The Appalachian ranges all belong to an ancient system 
of uplift or disturbance, and have not been in- 
vaded by volcanic materials of recent date, pre- 
senting in both these respects a most marked 
contrast to the Cordilleran system. There are volcanic 
rocks along portions of the eastern slope of the Appa- 
lachians; but these eruptive dikes and oyerflows are not 
of Tertiary and post-Tertiary but of Mesozoic age. 

The name Appalachian is used as designating the entire 
complex of ranges, valleys, and tablelands in and upon 
which is situated the watershed from which on the north 
and east the streams descend to the Atlantic, either di- 
rectly or through the Great Lakes, and on the west and 
southwest to the Gulf of Mexico, either as tributaries to 
the Mississippi or flowing directly to the Gulf. As thus 
defined, the Appalachian region, system, or complex of 
ranges extends from the promontory of Gaspé, in a mean 
direction of northeast and southwest, to Alabama, a dis- 
tance of about 1300 miles, where it disappears under the 
much more recent geological formations which form a 
broad belt along the Gulf of Mexico and extend far up the 
Mississippi valley.! 


General, 
character, 


1 The first person to describe sg 3g hically the Appalachian 
stem as a whole was[Prof. Arnold {Guyot who, in 1861, pub- 
lished the results of several years’ work among these mountains, 
ving the heights of numerous points obtained by the aid of the 
arometer, accompanied by generalizations in regard to the orog- 
raphy of the region, and a map (1 :6,000,000), which was first 
ublished in Petermann's Mittheilungen (1860), The various geo- 
ogical surveys carried on by the States included in the Appa- 


lachian region have furnished a large mass of material both ng 
graphical and geological in regard to portions of the e; but, 
since this work has not, asa rule, been based on accu topo- 


graphical maps, most of it is rather of the nature of a reconnais- 
sance than of a finished survey. The State of New Je is, 
however, publishing a map based on an accurate triangulation, 
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While the Appalachian system, as a whole, is so nearly | to the range of the Green Mountains. 


continuous, as a feature of the topography of the country, 
that it seems necessary to include it all under one general 
designation, yet different portions are extremely unlike 
each other in some of those features which are generally 
looked upon as essential to the unity of a mountain sys- 
tem, 

One very marked and important break at least in the 
system is that occupied by the Hudson river, 


Break of the and extending up the Mohawk valley to the 


Hudson and 


Mohawk. “ 
* and up the Champlain valley to the north, to a 


connection with the St. Lawrence river direct. A rise of 
152 feet in the sea-level would isolate from the rest of the 
continent all of New England and that part of Canada 
lying to the southeast of the St. Lawrence, as far as the ex- 
tremity of Gaspé. A further rise of 278 feet would open a 
waterway from the Atlantic to the Great Lakes, and leave 
the mass of the Adirondacks as an island lying adjacent to 
New England on the east and the Appalachian land-mass 
on the south. We seek in vain for any other break in the 
Appalachian system as complete as this, and, when we com- 
pare the portions of the system lying on each side of this 
line of division,*we recognize the fact that there are essen- 
tial points in which they differ from each other, and that 


these differences are greater than any presented by the | 


various portions of the system in its extension to the south- 
west of the Hudson river break. This northeastern division 
of the Appalachians may therefore properly first have its 
more important topographical and geological features in- 
dicated. 

Beginning with the division west of Lake Champlain 
and north of the Mohawk valley—the Adiron- 
dack region or mountains,—we find, on exam- 
ination, that this region is not only to a certain 
extent isolated topographically from the rest of the Appa- 
lachian ranges, but that it belongs to a geologically older 
system.! The rocks are all eruptive in the central portion 


Adiron- 
dacks, 


of the mass, and chiefly gabbro and granitic or gneissoid in | 
On the exterior, especially on the eastern edge, | 
are deposits of limestone, which are generally believed by — 


character. 


geologists to be sedimentary beds, highly metamorphosed, 
but which, in the opinion of the present writer, are more 
probably of the nature of chemical precipitates. 

The drainage of this region is radial from a central 
point, but the slope on the east is shorter than on any of 
the other sides. 
feet) the drainage is to the northeast by the Au Sable to 
Lake Champlain, by the Raquette to the St. Lawrence, and 
by the branches forming the head waters of the Hudson to 
the south. The dominating line of elevations runs nearly 
east and west, with high spurs and narrow ridges on the 
north, of which Whiteface Mountain (4871 feet) is one of 
the most conspicuous. The region is one of numerous 
Jakes and lake-like expansions of the rivers, so that, with 
short portages, a large part of it can be visited by boat or 
canoe. 
an elevation of from 1500 to 2000 feet: Lake Silver, 1983 
feet; Placid, 1950; Saranac (Upper), 1606, (Lower), 1557: 
Smith’s, 1738; Tupper’s, 1504; Long, 1584; Raquette, 1765; 
Sandford, 1685; Cranberry, 1570. There are indications of 
the Appalachian trend in the northeast southwest direction 
of several of the larger lakes; but many others trend nearly 
north and south. The number of the lakes is the result 
of the impermeability of the rock, the general uniformity 
in height of the region, and the broken character of the 
surface, which is very irregularly covered by large masses of 
rolled detritus. The work of water is everywhere dis- 
tinctly visible, and that of ice hardly perceptible. 

The mountainous region east of the Hudson in New 

England is the portion of the system most ir- 


ty on. __ regular in topographical features, Two groups 
near. 5 of elevations, however, are quite well marked, 


and have distinctive names—the Green and the 
White Mountains. These are separated by the Connecticut 
river, which has a nearly north and south course parallel 


but on a small scale (1: 63,360). The first and second geological 
mys of Pennsylvania have also done much to extend our 
knowledge of the topography of the most complicated and inter- 
esting portion of the whole Appalachian region, but as we go 
either south or north from this central region we find the data 
less and less complete, and in regard to the extreme southwest- 
ern portion of the egy deresen range we are little if at all in ad- 
vance of Guyot. What is most lacking at present is an accurate 
map of that portion of the system which lies to the south of the 
regton embraced within the State of Pennsylvania. 
The Adirondack region—or Adirondack Wilderness, as it is 
often called—has been more or less ged genes covered by a topo- 
graphical survey made by authority of the State of New York; 
t was begun in 1872, but the final results, in the form of a map, 
have not yet been published. i 


The lake region proper of the Adirondacks lies at. 
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west, to a connection with the Great Lakes, | 
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Nowhere in this 
‘latter range is there a continuous uplift forming a long 
ridge or crest, but there is a gentle swell of the surface on 
which here and there rise elongated groups of considerably 
higher summits. In the extreme southwestern corner of 
Massachusetts rises Bald Peak (2624 feet), and in the north- 
western corner Graylock or Saddle Mountain (3505 feet). 
Still farther north, in Vermont, are the culminating points 
of the Green Mountain range: Equinox, 3872 feet; Pico, 
' 3935; Camel’s Hump, 4077; Killington, 4221; and Mans- 
field, 4389 feet. Ascutney, a quite isolated point, near the 
Connecticut river, has an altitude of 3163 feet. 


| The Connecticut river makes a very complete separation, 


From Tahawas or Mount Marey (5344 | 


in all but the extreme northern portion of its course, be- 
tween the Green Mountain system and the highlands to 
the east, which have no collective name, but are in a 
measure the continuation of the White Mountain range. 
| In Massachusetts this swell of land—for more it can hardly 
be called—has an elevation of about 1000 feet, the valleys 
being rarely sunk more than 200 or 300 feet below the 
| general level of the gently undulating higher lands. Oc- 
casionally there is a higher point, like Wachusett (2018 
feet) or Monadnock (3169 feet). From Monadnock the 
region east of the Connecticut broadens very much, the 
_coast-line trending rapidly eastward. ‘The country be- 
comes more and more mountainous, but still without con- 
| tinuous ranges. The mountains are grouped around yari- 
ous central points, of which the most important are 
Moosilauke or Moosehillock (4790 feet), Lafayette (5290), 
and Washington (6290 feet). The last-named is the highest 
point in the Appalachian system north of North Carolina, 
and rises nearly 500 feet above all the adjacent summits. 
Farther east, in Maine, and in the neighboring portions 
of Canada, the topography has been little worked out in 
detail. So far as known, in Maine the irregularity of the 
range is still greater than it is farther to the southwest. 
There is in this part of New England no coast-region, but 


‘a gradual rise from the seashore towards the interior for 


about 140 miles, to the divide between the waters running 
into the Atlantic directly and those tributary to the St. 
Lawrence or forming the head of the St. John. This 
divide, which has a general direction of pretty nearly east 
and west, is at an altitude of about 1800 feet at the western 
edge of Maine, and declines to about 600 feet on its eastern 
boundary. The southern slope is a very gradual one to the 
sea, and though broken and rocky is not diversified by any 
marked ridges or long elevations. The high points rise 
sometimes nearly isolated, and sometimes in clusters, hav- 
ing little of the ridge character. Katadn (Katahdin) is 
the dominating peak (5215 feet), and it rises in such isola- 
tion as to look in the distance like a volcanic cone. That 
part of Maine lying south of the watershed is drained by 
streams running nearly southward. Like the Adirondack 
Wilderness, it is a district of numerous lakes, as might be 
expected, since it has no rapid descent in any direction, is 
underlain by impermeable rocks, and has a considerable 
rainfall. 

The general uniformity of character in the New England 
portion of the Appalachian system will be evident from 
what has been here stated. This region is marked by com- 
paratively low swells of ground, on which rise groups of 
higher points rather irregularly distributed, nowhere reach- 
ing the limit of perpetual snow, and nowhere presenting 
great obstacles to internal communication. 

The geological structure of this northeastern prolonga- 
tion of the Appalachian system has been as yet 


only imperfectly made out, a circumstance due Geology 
in part to the extreme scarcity of fossil re- England. 


mains, and in part also to the fact that the 
various sedimentary beds have been so metamorphosed as 
to be distinguishable only with great difficulty from the 
associated eruptive formations, while even the latter have 
frequently been themselves so much changed by chemical 
action, since their appearance at the surface, that it is 
only by the microscope that their real nature can be made 
out. t 

With the exception of a narrow belt of Mesozoic rocks in 
the Connecticut valley and a small basin of similar age in 
Woodbury and Southbury, Connecticut, and also with the 
exception of a very limited set of deposits of late Tertiary 
age on the eastern boundary of Lake Champlain and on the 
Atlantic coast, there are, so far as known, no rocks in New 
England more recent than the Paleozoic. T and 
Cretaceous formations are, however, found covering small! 
areas on some of the islands adjacent to the coast. Along — 
the western sides of Vermont and Massachusetts th 
are clearly proved by their fossils to be of Low 
age, and their structure has been made out in’ ps 
are faults and synclinals,—limestones a 
talcose slates being the predominating ri 
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chiefly to the eastward, and the rocks are of more recent | Gap to the New York line. The straightness of this ridge 
age as we go east from Lake Champlain, on the east side | and its almost level crest, from 1200 to 1800 feet in height, 
of which is a large development of the Potsdam sandstone. | mark it as belonging to the peculiar topographical belt 
In and near the Connecticut valley, to the east of the | of the Appalachian system which occupies central Penn- 


region just noticed, fossils have been found (at Bernardston, | 


Mass.) of late Upper Silurian age (Helderberg of the New 
York Survey). The stratigraphical relations of these rocks, 
however, remain obscure. The same may be said of nearly 
or quite all of New Hampshire, of eastern Massachusetts, 
and of a large part of Maine. At one point in New Hamp- 
shire (Littleton) fossils have been obtained of the same age 
as those discovered at Bernardston. 
traversing the State in a wide belt running northeast and 
southwest, rocks occur of Upper Silurian and Lower De- 
vonian age, well characterized by fossils, a part of this belt 


being clearly identical inage with the Oriskany sandstone | 
The stratigraphical relations of | 


of the New York Survey. 
these rocks are still obscure; and south of this fossilifer- 
ous belt is a wide area in which no fossils have yet been 
found. 
Boston) more than fifty years ago fossils of the lowest 
Silurian age (Primordial) were found, and there are other 
indications that the rocks near the coast of New England, 
from Cape Cod north are very low down in the fossiliferous 
series ; but in Massachusetts, as well as in New Hampshire 
and Maine, there is a wide area between the Devonian and 
Upper Silurian rocks of the Connecticut valley and north- 
ern central Maine, of the geological age of which nothing 
is definitely known, and of which the stratigraphical rela- 
tions are still very obscure. 
To the west and southwest of the Hudson river, in New 
York, the intricacy and obscurity of the oro- 
ed my graphie structure and geological age of the 
southwest of 4Ppalachian system begin to be cleared up; 
the Hudson, but it is not until we reach Pennsylvania that 
the characteristic features of this range are 
fully developed. (1) The first of these is, along its south- 
eastern edge, as we cross the system from southeast to 
northwest, at right angles to its trend, aseries of elevations, 
at first comparatively unimportant and more or less de- 
tached from each other, but gradually, in going in a south- 
westerly direction, becoming more and more prominent 
and continuous, until, towards the extreme southerly end 
of the system, it forms the most imposing connected mass 
of high plateaus and still higher ridges anywhere exhibited 
in the Appalachian region. This southeasterly division of 
the system has no single distinguishing appellation. It is 
ealled in Pennsylvania the South Mountains, in Virginia 
the Blue Ridge ; and in North Carolina and Tennessee it 
has various names applied to its different portions. (2) 
The second important feature is the Appalachian region 
proper of the First Pennsylvania Survey, a region of wave- 
like folds or corrugations, not so metamorphosed but that 
the geological sequence can be distinctly made out, in 
which orographie disturbances and a peculiar erosion have 
developed an interesting and intricate topography. (3) 
The third region, in crossing the chain from southeast to 
northwest, is that of plateaus, bounded on the southeast by 
an escarpment to which the name of Alleghany has been 
most frequently given, and by which that portion of the 
system which lies in Pennsylvania is still almost univer- 
sally known. These are the three most prominent divi- 
sions of the system southwest of the Hudson, and between 
the first and second there is a pretty well marked de- 
pression which is a very conspicuous feature of the topog- 
raphy in Virginia and Tennessee (in Pennsylvania the 
Kittatinny, in Virginia the Great Valley, and farther south 


The Appa- 


the valley of East Tennessee), 


We next come to consider the region occupied by south- 
eastern New York and northern New Jersey. 

New Jersey The Green Mountains are generally considered 
sreegpheto as being prolonged southwestwardly in the 
Hudson river highlands and the highland 

range of New Jersey. This latter range in New Jersey 
oceupies a belt of country somewhat over 20 miles in 
width on the New York line, but narrows down to less 
than half that on the Delaware. It includes no long un- 
broken ridges, the one which comes nearest to having this 
character being the Green Pond range, about 12 miles long; 
nor are the subordinate ridges of which it is composed in a 
line with each other or with their axes parallel to the 
direction of the main range. The highest point is Ruthtr- 
The Kittatinny valley mentioned 
e is distinctly marked in New Jersey, where it also 
the same name. It is bounded on the northwest by 
= called the Shawangunk in New York, the Blue 
t in New Jersey, and the Kittatinny in Pennsyl- 
ia. It lies on the extreme northwestern edge of New 
it forms an almost unbroken straight line for 

les within this State, from the Delaware Water 


In northern Maine, | 


At one point in Massachusetts (Braintree, near | 


Sylvania. This belt is distinctly recognizable still farther 
east, in the vicinity of Catskill and east of the moun- 
tains of that name, where there is a miniature group of 
hills, called the Little Mountains, only a mile or two in 
width, and but a few hundred feet in height, which are 
made up of rocks of the same geological age as those in the 
central division of the Pennsylvania Appalachians, and 
with the same characteristic structure. , 

The plateau region occupies a large portion of the State 
of New York. Its northern edge extends 
along the south side of the Mohawk river, New York 
forming a distinctly marked escarpment (the plateau. 
Helderberg Mountains). Farther west. in central New 
York, only a few miles from the central depression through 
which pass the Erie Canal and the great lines of railroad 
connecting Albany with the west, are various heights ris- 
ing 1000 feet above the surrounding plateau, and from 
1600 to 2000 feet above the sea (Fenner Hill, in Madison 
county, 1862 feet; Ripley Hill, in Onondaga, 1968; Niles, 
in Cayuga, 1623; Milo Hill, in Yates, 1343; and East Hill, 
in Oswego, 2300). This plateau, with its extension to the 
southwest into Pennsylvania,-forms the highlands in which 
rise the various branches of the Susquehanna, which tra- 
verses the entire Appalachian system, in a general direction 
from northwest to southeast. 

In southeastern New York there is a remarkable group 
of mountains, very couspicuous from the Hud- 
son, and apparently quite isolated as seen The 
from the eastern side, but which, asapproached Catskills. 
from the west, are recognized as being in intimate con- 
nection with the plateau region of central New York. This 
group is known as the Catskills, of which there are two 
divisions,—the northern, or Catskills proper, and the south- 
ern. The Catskills proper are a massive plateau, enclosed 
between the Esopus and Catskill creeks—affluents of the 
Hudson running in a southeasterly direction, nearly «par- 
allel with each other, and at a distance of about 25 miles 
apart. The mountain mass thus enclosed consists essen- 
tially of two border chains running parallel with the two 
streams, and from 10 to 15 miles apart. The highest point 
of the northeastern border is the Black Dome, 4002 feet ; 
that of the southeastern range, Hunter Mountain, 4038 
feet. The southern group, lying south of the Esopus, the 
drainage of which on the west and southwest is into the 
Delaware river, includes Slide Mountain, the highest point 
of the entire Catskill group (4205 feet). 

The Catskill range is, like the plateau region generally, 
of the Devonian and Lower Carboniferous formations. The 
upper 500 feet of the Slide Mountain is occupied by a cap 
of the Carboniferous conglomerate, the equivalent of the 
millstone grit, and the nearest approach to the Coal-meas- 
ures in any part of New York. 

From New Jersey southward the Appalachian system is 
very easily separated into those divisions which 
have already been indicated. Its eastern Appa- 


border—the Atlantic slope—is an area of land /#cbians in 

nt , Pennsyl 
rising gradually from the sea towards the in-  yania and 
terior, to the foot of the Appalachian ranges, southward. 


broadening out as we follow it southward, and 

at the same time acquiring a greater elevation before the 
mountains are reached. This gently rising area is hardly 
perceptible in New England, but it occupies a considerable 
portion of the Atlantic States from New 

Jersey south to Florida. Its altitude at the — 
eastern base of the mountains is, in Pennsyl- P : 
vania, only from 100 to 300 feet,—Lancaster and Harris- 
burg, which are on its western border, being respectively 
350 and 320 feet. On James river, in Virginia, it is about 
500 feet high (Lynchburg 529 feet), but at the source of the 
Catawba it has risen to 1200 feet. This region of compara- 
tively low elevation is geologically, and also to a certain ex- 
tent topographically, made up of two quite distinct portions, 
The part nearest the coast is almost flat, or with the gentlest 
possible slope seaward,and unbroken by any elevations 
worthy of notice. Beyond this belt, to the west and north- 
west, is another, itself almost a plain, but more undulating, 
rising more rapidly westward, so as to form almost a table- 
land at the base of the mountains, and itself diversified, in 


its western portion, by elevations which in places rise high - 


enough to be called mountains. The belt nearest the shore 
consists of Tertiary and Cretaceous rocks haying a very 
gentle dip seaward. These are first met with, as we pro- 
ceed southward, on Raritan Bay, where the belt occupied 
by them is from 20 to 25 miles wide, but on reaching Phila- 
delphia it is found to have acquired a breadth of more than 
50. The stratified mass in New Jersey consists of a great 


* of this belt through South Carolina and Georgia. 
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number of alternations of sands, marls, and clays, from a 
third to half the width of the belt being occupied on the | 
surface by the Cretaceous, and the more eastern portion 
being of Tertiary age. Trenton, near the western edge of | 
this belt, is only 33 feet above the sea-level. These newer | 
formations are of special interest on account of their fossils, 
and because of their great economic value. This level belt 
of newer rocks maintains its width through Delaware and 
Virginia, and attains a width of more than 100 miles in 
North Carolina and Georgia. Between New Jersey and | 
North Carolina it is deeply intersected by bays, the heads | 
of which approximately mark a change from rocks of recent | 
age to those much lower down in the series, which make up | 
the western portion of the Atlantic slope. This change is | 
also most distinctly marked by an interruption to the navi- 
gability of the rivers, and it also manifests itself in the | 
position of the cities of the Atlantic slope, most of which 
to the south of New York (Trenton, Philadelphia, Balti- 
more, Washington, Richmond, Petersburg, Raleigh, Colum- | 
bia, Augusta, Milledgeville, and Montgomery) are not on 
the Atlantic itself, but on or very near this geological 
break. From Virginia southward the coast is very little 
indented, and most of the large towns are at a considerable 
distance from it. In North Carolina the slope of the coast 
belt—here 100 miles wide—is hardly more than 1 or 2 feet 
to the mile. It is occupied by. nearly horizontal strata of 
Tertiary, overlain in considerable part by detrital accumu- 
lations of still later age, the whole consisting of loosesands, 
clays, marls, and gravels irregularly piled one above 
another. Nearly the same may be said of the continuation 
In the 
former State Columbia (between 200 and 300 feet above the 
sea) marks its western border. In Georgia at the general 
level of the country, nearly the whole belt is Tertiary; but 
the underlying Cretaceous is revealed in various places | 
where the rivers have cut deeper than usual. The heights 
of the cities are as follows: Augusta, 130-180 feet; Mill- 
edgeville, 310; Macon, 334 feet. 

The second or upper belt of the Atlantic slope is in large 
part made up of rocks which are destitute of fossils, and in | 
regard to which it has not yet been clearly made out | 
whether they are really stratified beds older than the low- 
est Silurian (Azoie or Archean of Dana), or whether they 
are highly altered rocks of Paleozoic age. Over most of 
its area it has very distinctly the character of a plain. In | 
Pennsylvania it is highly cultivated and densely peopled, a 
“country of rolling hills and gently-sloping vales, with oc- 
casional rocky dells of no great depths, and nowhere more 
than 600 or 700 feet above the sea-level.” It is bordered on 
the northwest, for a portion of its extent, by a low range 
of elevations, known as the South Mountains, and gener- | 
ally considered to be the northern prolongation of the Blue | 
Ridge of Virginia and the States farther south. The South 
Mountains enter Pennsylvania at the Delaware, forming 
a region of irregularly grouped ridges, which oceupy a 
breadth of somewhat less than 10 miles, and which: do not 
rise to an elevation of more than 400 to 500 feet above the 
valleys. These hills are made up of massive varieties of 
gneiss, sandstones,—recognized by the Pennsylvania Survey 
as being of Potsdam age,—and Lower Silurian limestones. 
The valleys resting on this latter rock are covered with a 
highly fertile soil. ‘In Virginia the upper belt of the At- 
lantic slope broadens out and becomes more and more com- 
plicated in its topography. In an official report! this region 
is divided into three portions, called the Middle, Piedmont, | 
and Blue Ridge divisions of the State. The Middle division 
is said to extend westward from the sea to the foot of the 
low broken ranges which, under the names of Kitoctin, or 
Kittoctan, Bull Run, Yew, Clark’s, Southwest, Carter's, 
Green, Findlay’s, Buffalo, Chandler’s, Smith’s, ete., Moun- 
tains and Hills, extend across the State southwest from 
Fairfax county on the Potomac to Pittsylvania county on 
the North Carolina line. These broken ranges, which pre- 
serve a general parallelism with the Appalachian ranges 
proper, and form, as it were, the outliers of this system, are 
designated by Major Hotchkiss the Atlantic Coast range. 
This middle country is described as a moderately undulat- 
ing plain, from 25 to 100 miles wide, and rising from the 
southeastern border, where it is from 150 to 200 feet above 
the sea, to an altitude of from 300 to 500 feet along its north- 
western edge. It isasuccession of low northeast and south- 
west trending ridges, the valleys between them being some- 
times narrow and deep, but the ridges themselves not very 
prominent. The rocks are metamorphic slates and gneiss, 
with numerous eruptive masses in the form of dikes, and 
with many quartz veins, some of which contain consider- 


1 Hotchkiss, ia, a Geographical and Political Summary, 
based on information obtained during the Geological Survey by 
Prof. W. B. Rogers in 1835-41. 
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able gold, although mining has not, on the whole, been suc- 
cessful. The Piedmont division forms a belt of from 20 to 
30 miles in width, and may properly be considered as being 
the foothill border of the Blue Ridge itself. There is a 
marked tendency to the formation of a continuous valley 
between the broken ridges already noticed as forming the so- 
called Coast range and the Blue Ridge proper. In this val- 
ley lie Culpeper (400-500 feet), Fairfax (382), Charlottesville 
(450), Lynchburg (650), and other towns. ‘This foothill re- 
gion is described as exceedingly intricate. The coast range 
is succeeded, in the west, by numberless valleys of all imag- 
inable forms, which extend across to, and far into, the Blue 
Ridge, to which, in point of fact, they topographically be- 
long. Portions of the Piedmont country, however, form 
quite extensive plains. 

The Blue Ridge with its belt of foothills—the Piedmont 
region—forms a conspicuous feature of the to- 
pography of Virginia and the States farther 
south. The Potomac breaks through it at Har- 
per’s Ferry, at an elevation of 242 feet, the 
mountains adjacent rising about 1200 feet higher. The 
passes, locally known as “ gaps,’”’ are numerous, and several 
of them are traversed by railroads. The James river inter- 
sects the Blue Ridge 706 feet above the sea. The elevation 
of this range is considerable, even in its northern portion, 
—Mount Marshall, near Front Royal and Manassas Gap, 
being about 3370 feet. The height as well as the breadth 
of the range increases rapidly as the southern line of Vir- 
ginia is approached,—the Peaks of Otter, in Bedford county, 
near Buford’s Gap, rising to 4000 feet, and Balsam Moun- 
tain, just at the North Carolina line, to 5700 feet. Here 
the Blue Ridge has already begun to expand into that wide 
and high plateau, occupying the western portion of North 
Carolina, in which are found the highest points of the en- 
tire Appalachian system. This elevated region is formed by 
a broadening out and bifurcation of the Blue Ridge, which 
begins near Christiansburg (2012 feet), opposite the point 
where the New river changes its course from a direction 
parallel with that of the Appalachian ranges to one atright 
angles to this, and breaks through that part of the system 
which lies northwest of the Great Valley, flowing in that 
direction to the Ohio. This plateau rises in North Carolina 
to an average height of 2500 feet, while portions of it are 


The Blue 
Ridge. 


, over 3500. It is about 150 miles in length, with a width 


varying from 15 to 50 miles and averaging about 30, and 
reaches its highest altitude (3500-4000 feet) at its narrowest 
part. The plateau is bordered by broken ranges; that on 
the southeast still continues to be called Blue Ridge; the 
more or less continuous line of elevations in the southwest 
has various names—Unaka, Smoky, Bald, and Iron being 
among the number. Between these exterior ridges run 
various spurs, with many points over 6000 feet, the culmi- 
nating one being the Black Dome (6707 feet). The north- 
ern portion of this high region is drained by the head 
waters of the New river, but the principal drainage of the 
most elevated part is to the northwest, from the plateau, 
through gaps in the western ridges, to the Tennessee, 

The geology of the Blue Ridge division of the Appa- 
lachian system is obscure and difficult. Most of the rocks 
are highly crystalline, but whether of Palzeozoie or Azoic 
age is as yet undecided. These crystalline rocks are more 
or less intersected by ancient eruptive masses, the range 
and extent of which are uncertain. Flanking the Blue 
Ridge on the west side, and involved in the disturbances 
of the strata by which it has been built up, are sandstones 
and limestones which in Pennsylvania have been recog- 
nized as being of Lower Silurian age. These limestones 
seem to become more arenaceous farther south, and also to 
become unfossiliferous. It may be assumed, however, that 
the range in general is made up of rocks not newer than 
Lower Silurian. 

To the west and northwest of the Blue Ridge division of 
the Appalachian system lies the Great Valley. 


Its northwestern limit in Pennsylvania is the The 
Kittatinny Mountain, which separates it from Valley. 
the mountain district lying adjacent to it on — ’ 
that side by a very regular natural wall. The entire length 


of the valley in that State is about 165 miles, and its width 
between 10 and 11 miles. Throughout its whole extent it 
presents a gently undulating surface, approximating to a 
level plain, with here and there a belt of low hills, Vir- 
ginia the Great Valley is a very important feature, having 
a length of a little over 300 miles, and a quite uniform 
width of about 20. The mountains on its northwest 
(the Kittatinny) are known by a variety of nam 
northern portion being designated on some ma 
Great North Mountains. A small portion of t 

also included within the limits of West 
drainage of the Great Valley is complic 
eastern portion is the beautiful and 
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140 miles in length) of the Shenandoah, drained by two 
parallel branches of that river,—a well-marked double 
range, 50 miles in length, dividing the Great Valley longi- 
tudinally. Through this range the northern branch of the 
Shenandoah breaks, turning at right angles to its former 
course and uniting with the southern branch at Manassas 
Gap, below which, towards the Potomac, the valley is but 
slightly broken by hills. South of that portion of the 
Great Valley drained by the Shenandoah is a region about 
50 miles in length, in which are the head waters of the 
James. The various branches of this river, coming from 
northwest and south, unite at the western base of the Blue 
Ridge, and there break through it. The remaining portion 
of the valley belongs partly to the Roanoke and partly to 
the New or Kanawha and to the Holston. The rise of the 
Great Valley to the southwest is very marked, the point 
where the Shenandoah enters the Potomac being only 240 
feet above the sea, while the head of the New river is in a 
region ranging from 2500 to 3000 feet. According to the 
official report, “the aspect of this region is singularly 
pleasant. The great width of the valley, the singular color- 
ing and wayy but bold outline of the Blue Ridge, the long 


uniform lines of the Kittatinny Mountains and the high | 


knobs that rise up behind them in the distance, the de- 
tached ranges that often extend for many miles in this 
valley, like huge lines of fortifications—all these for the 
outline, filled up with park-like forests, well-cultivated 
farms, well-built towns, and threaded by bright and abound- 

ing rivers, make this a charming and inviting region.” 
The next division of the Appalachians, which may be 
called the middle belt, is perhaps the most in- 


Middle teresting and peculiar although not the most 
wert of persistent portion of the system. It is not 

‘ach- until Pennsylvania is reached that it becomes 
ans. important. Its character of this division is 


thus indicated by H. D. Rogers in the report of 
the First Geological Survey of that State: “It is a com- 
plex chain of long, narrow, very level mountain ridges, 
separated by long, narrow, parallel valleys. These ridges 
sometimes end abruptly in swelling knobs and sometimes 
taper off in long slender points. Their slopes are singularly 


uniform, being in many cases unvaried by ravine or gully | 


for many miles; in other instances they are trenched at 
equal intervals with great regularity. Their crests are for 
the most part sharp, and they preserve an extraordinarily 
equable elevation, being only here and there interrupted 
by notches or gaps, which sometimes descend to the water- 
level, so as to give passage to the rivers. The whole range 
is the combined result of an elevation of the strata in long, 
slender, parallel ridges, wave-like in form, and of excessive 
erosion of them by water; and the present configuration 
of the surface is one which demonstrates that a remark- 
able, and as yet little understood, series of geological events 
has been concerned in their formation. The ridges, which 
are but remnants of the eroded strata, are variously ar- 
ranged in groups with long narrow crests, some of which 
preserve a remarkable straightness for great distances, 
while others bend with a prolonged and regular sweep. In 
many instances two narrow continuous parallel mountain 
crests unite at their extremities, and enclose a narrow oval 
valley, which with its sharp mountain sides bears not un- 
frequently a marked resemblance to a long slender sharp- 
pointed canoe.” The system of ranges thus described 
crosses northwestern Maryland, and is largely developed in 
Virginia, with characters in many respects resembling 
those which it displays farther north. It is a region of 
long, narrow, parallel valleys, separated by narrow, straight, 
and quite elevated ridges, of which no one rises greatly 
above the others. The number of these diminishes as we 
— in a southwesterly direction, and the belt narrows 
n proportion. The drainage on the extreme eastern bor- 
der is into the Great Valley. The interior valleys in the 
northern half of the belt are traversed by streams flowing 
into the Potomac; the southern half is mostly drained by 
branches of New river. In some cases the waters flow 
towards a central depression in the valley, and then break 
through the enclosing range. The rocks are Silurian, De- 
vonian, and Lower Carboniferous. In its northeastern ex- 
tension this division includes the anthracite region of 
Pennsylvania. The ridges by which the Appalachian belt 
proper is traversed are the result of a series of flexures of 
the strata, along numerous axes of elevation and depression, 
not complicated in Pennsylvania by extensive dislocations 
of the crust, or faults, either longitudinal or transverse, 
ely becoming so as we proceed towards the 

) It is a curious fact that, in following in a 
; ly direction the Appalachian belt proper, we 
it disappears or merges in the Great Valley, 
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Cumberland tableland, and is fully 40 miles in width. The 
rocks which underlie the Great Valley are of the same 
geological age as those of which the Appalachian belt is 
composed farther north, but more closely compressed to- 
gether, and complicated by great longitudinal faults, the 
whole area being a comparatively depressed one, and not 
broken by marked ridges. The true Appalachian belt is 
therefore limited to Pennsylvania, Virginia, and a very 
narrow space in Maryland, and here the system has its 
greatest width and most intricate and interesting topo- 
graphical features, but not its highest elevations, which oc- 
cur north and south of this portion, in regions of greater 
and more irregular disturbance, complicated by metamor- 
phic changes and irregular intrusions of eruptive material 
on a grand scale, making the task of unravelling the geo- 
logical structure extremely difficult. 

The most western member of the Appalachian system— 
the plateau—is the one of which the geology is 


most easily made out, and, while its eastern Se 
border is an important topographical feature, it pi 


merges so gradually in the great central or Mis- 
sissippi valley, that any definition of its limits in that di- 
rection is quite impossible. The position and elevation of 
this plateau region in New York have been already indi- 
cated, Farther south this tableland occupies the western 
portion of Pennsylvania, nearly all West Virginia, a part 
of Kentucky and also of Tennessee, in which latter State 
it is called the Cumberland tableland, or the Cumberland 
Mountains, since it here presents itself exceptionally with 
abrupt edges on the west, as well as on the east, but it is 
narrowed down to a width of not more than 30 or 40 miles 
in the northern portion of the State and of much less in 
the southern. The bold escarpment with which the plateau 
faces the east in Pennsylvania is known as the Alleghany 
Mountains. It is continued in Virginia, but 


with much less distinctness. It is from this Bie: eo 
tableland that the waters of the Susquehanna rh ae 


descend to the Atlantic, crossing the entire Ap- 
palachian system in its course, while with the New river 
the condition of things is reversed, since this stream héads 
on the eastern edge of the range and flows across it in the 
opposite direction from that of the Susquehanna. 

Since the dip of the strata in southern New York and 
western Pennsylvania is generally to the southward, 
newer rocks occupy the surface as we proceed in that direc- 
tion. The Coal-measures appear soon after the line of di- 
vision of these two States is passed, and it is largely with 
rocks of this age that the tableland is covered through the 
whole of its southern extension. In fact the Appalachian 
coalfield, as it is called, presents an almost continuous mass 
of coal-bearing strata,extending from northern Pennsyl- 
vania to Alabama, A part of this field, however, notably in 
Ohio, reaches far beyond the topographical limits of the 
Appalachian region. 

The Appalachian tableland is, even in Pennsylvania, not 
entirely destitute of marked topographical features. The 
axes which characterize the system farther east are not 
wanting, but the strata are raised and depressed by gentle 
undulations, and not broken by precipitous ridges. Much 
intricacy is given to the topography, in asmall way, by the 
streams cutting down into the soft rocks. 

Before leaving the Appalachian region it will be desirable 
to add a few words on the belt of Mesozoic 


rocks occurring on the Atlantic slope, which, fbn ee 
although not forming a prominent topograph- Appalach- 
ical feature, are of much geological and paleon- jans. 


tological interest. This belt consists chiefly 

of sandstones of reddish-brown color, with which are 
associated shales, and occasionally, especially in the lower 
portion, coarser materials—conglomerates,—which are some- 
times well rounded by water, but in places almost breccia- 
like in character. These rocks are first seen, on the north- 
east, in New Brunswick, in Nova Scotia, and on Prince 
Edward Island. In New England they are limited to the 
valley of the Connecticut river, with a small parallel area 
a little to the west of this in the towns of Southbury and 
Woodbury, Connecticut. The Connecticut valley Mesozoic 
area is about 150 miles in length, with a maximum breadth 
of about 14. The largest belt, however, is that extending 
from the west side of the Hudson river, along the south- 
eastern side of the South Mountains and Blue Ridge, 
through New Jersey, Pennsylvania, and Maryland, to 
about the centre of Virginia, having a maximum width of 
about 30 miles and a length of somewhat over 300. There 
are other smaller areas of the same rock in Virginia and in 
North Carolina—that of the last-named State extending a 
short distance into South Carolina. Associated with this 
sandstone is a considerable amount of igneous rock, which 


essee occupies the entire space between the| occurs in the form of dikes and overflows, which, as the 
and the Allegheny plateau, there called the! sandstone has been worn away by erosive agencies, occa- 
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sionally stand out quite conspicuously, although nowhere 
reaching an elevation of more than a few hundred feet. 
Some well-known and much visited localities, such as 
Mount Tom and Mount Holyoke in Massachusetts, the 
Hanging Hills and East and West Rocks in Connecticut, 
and the Palisades in New York, are of this character. The 
fossils which the sandstones contain are not numerous, but 


are of much interest, and the geological age assigned to | 


this formation by most paleontologists is the Triassic. In 
several localities, however, great numbers of footprints of 


animals occur, which were long considered to be those of | 


birds, but are now known to belong—in considerable part, 
at least—to the Reptilia, some of which had certain features 
allying them to birds. The paucity of fossil remains, 
other than footprints, found in these rocks has rendered 
the working out of their true relations a matter of consid- 
erable difficulty. The latest investigations of Prof. Fon- 
taine show that the Mesozoic areas of Virginia are separa- 
ble into two quite distinct groups, an older and a newer, 
the floras of the two being quite different. It is in the 
older Mesozoic of Virginia, and in the most easterly area, 
near Richmond, that the coal occurs which was the first 
worked in the United States The stratigraphical rela- 
tions of the Mesozoic sandstones are difficult of comprehen- 
sion, and have been the oceasion of much discussion, 


The Cordilleran System. 


For convenient description, this system may be divided 
into the following six regions: I, the Rocky Mountains; 
Il. the Great Basin and the Basin ranges; III. the Northern 
or Columbian plateau ; IV. the Southern or Colorado plateau ; 
V. the Sierra Nevada and Cascade ranges; VI. the Pacific 
Coast ranges. 

I. The Rocky Mountains form the eastern border of the 
Cordilleran region,—a border made up of many 
subordinate ranges. They may be divided into 
two parts—the north and south trending por- 
tion, and the northwest and southeast trending 
portion. Between these two subdivisions.there is a marked 
orographic break, in the form of a high plateau region, over 
which the Union Pacific Railroad passes at an elevation of 
about 8000 feet. 
Sweetwater and the much higher Wind River Mountains, 
which latter form the culminating region of the continent, 


The 
Rocky Mts. 


country,—the Missouri, the Columbia, and the Colorado. 


about 600 miles in length from north to south, 
and about 300 in breadth. Its eastern edge is 
extremely well marked, the ranges rising ab- 
ruptly from a very gently sloping plateau. 
Looking at this division in the most general way, we find 


Southern 
division. 


on its eastern edge a double range of mountains, quite dis- | 


tinctly marked in Colorado, or between the parallels of 36° 
and 41°, where they enclose a system of high plateau- 
like valleys, known as the North, Middle, South, and San 


Luis Parks, which have an elevation of from 6000 to 10,000 


feet, the enclosing ranges rising 3000 to 4000 feet higher. 
These so-called parks are drained by the head waters of the 
Platte, Colorado, and. Arkansas, with the exception of the 
San Luis Park or Valley, in which lies the upper course of 
the Rio Grande, whence it finds its way southward, through 
New Mexico, having a pretty well marked and lofty range 
on its eastern side, and more broken ones on the west, the 
two representing the Front and Park ranges of Colorado. 

The Front or Colorado range proper, beginning as a junc- 
tion at the south of the Medicine Bow range 
and the Laramie Hills, which are low incon- 
spicuous ranges closing in the plateau above 
noticed as separating the two divisions of the 
Rocky Mountain system, is a broad, lofty mass, continuous 
from about 41° N. lat. as far as Pike’s Peak, about lat. 38° 
45’, when it runs out into the plain. The best known 
points in the Rocky Mountains—Long’s Peak (14,271 feet) 
and Pike’s Peak (14,147 feet)—are in this range; both are 
visible from the plains, and are conspicuous landmarks. 
Gray’s Peak (14,341 feet) is the highest point in this range; 
but, although on the continental divide, it is too far west 
to be visible from the plains. This divide, which separates 
the Atlantic waters from those of the Pacific, follows the 
Front range as far as Gray’s Peak, where it is deflected 
westward for 20 miles to the Sawatch range, which it follows 
for about 75 miles. In this deflection the divide passes 
between Middle and South Parks, the lowest pass in this 
part being that called the Tennessee (10,418 feet), which 
leads from the head of the Arkansas to the Grand river 
branch of the Colorado. | 


Colorado 
range. 


1 [The date of this working was about 1750.—Am. Ep.] 


On the north of this plateau are the | 


| topography, are called “parks” or “ holes.” 


0 ‘occupied by these, in Colorado, west of the continental 
since in them head the three great river-systems of the | 
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The Sawatch range is one of the highest and best-marked 
chains in the Rocky Mountains. It lies west 
of the head of the Arkansas; and its dominat- 
ing peaks, along the whole range, exceed 14,000 
feet. The most northerly of these, the moun- 
tain of the Holy Cross (14,176 feet), was so named on ac- 
count of the existence on its eastern flank of a large snow- 
field lying in two ravines which intersect each other at 
right angles, in the form of a cross, and which in summer is 
conspicuously visible from a great distance. The highest 
point is Mount Harvard (14,375 feet), and the passes range 
from 12,000 to 13,000 feet. The continental divide follows 
the Sawatch range to its southern end, in lat. 38° 20’, and 
then runs in a southwesterly direction for about 75 miles, 
over a high region without any distinctly marked range. 
Here it turns, and, running southeasterly, follows the 
crest of the San Juan range, which at many 
points rises above 13,000 feet. This range 
forms the western border of the San Luis Park, 
and, from its northwestern end, in going either 
north, northwest, or west the explorer finds a very elevated 
and exceedingly broken country, which finally merges in 
the plateau or “‘mesa” region of western Colorado. Un- 
compahgre Peak (14,235 feet), a magnificent isolated summit 
of volcanic materials, is the culminating point. 

West of the Sawatch range is that of the Elk Mountains, 
a voleanic mass of sharp pinnacles, the cul- 
minating point of which—Castle Peak—is over 
14,000 feet. Between the Elk Mountains and 
the Uncompahgre rise the various branches which unite to 
form the Gunnison river, 

The entire western portion of Colorado is a high plateau 
region of sedimentary rocks, of late geological 
age, cut deeply into by numerous streams, giv- 
ing rise to cafions or ravines alternating with 
mesas or plateaus, the whole forming a labyrin- 
thine succession of depressions and elevations. The mesas 
are sometimes so nearly eroded away that the remaining 
portion of the flat surface is hardly wide enough for a 
bridle path, while at other times there is a broad area of 
nearly level surface, bordered on each side by tremendous 
precipices, The small valleys on the streams, where there 
is an area of level land large enough to be a feature in the 
The area 


Sawatch 
range. 


San Juan 
range. 


Elk Mts, 


Plateau 
region. 


divide, is extremely small as compared with the whole area 


( ‘of the region. 
(A) The southern or north and south trending division is | 


When the “Parks” are spoken of in describing the 
Rocky Mountains, it is usually the more con- 
spicuous ones—the North, Middle, South, and 


The 
San Luis Parks—thatareintended. The North “Parks.” 


Park is a tolerably level area, about 40 miles by 


20, and quite walled in by high ranges rising at points above 
12,000 feet. This park is a favorite resort for hunters. In 
it rises the North Fork of the Platte. Middle Park, which 


is drained by the branches of Grand river (not to be con- 


founded with the Rio Grande), is much more broken by 
elevations than North Park. The continental divide sur- 
rounds it on every side excepting the west. There are but 
few points in this park under 7000 feet. South Park is 
about 40 miles in length and 15 to 20 in breadth; it is more 
nearly level than the North or the Middle Park, and has a 
higher elevation than either (about 10,000 feet at its 
northern end, and declining gradually southward to about 
8000). The San Luis Park, or Valley, is much larger than 
the more northern parks, and is closed in by high moun- 
tain ranges. On its northeastern side it has as a boundary 
the Sangre de Cristo range, of which the cul- 
minating point is Blanca Peak, the highest Penge de 
point in the Rocky Mountains (14,463 feet). range. 
The Sangre de Cristo range is almost a con- 
tinuation of the Sawatch, having the same trend and sim~ 
ilar geological characters, the two being separated by the 
broad depression known as Poncho Pass (about 9000 feet), 
The northwestern portion of the San Luis Valley is closed 
in by the Garita Hills, which are a part of the gre: 
irregular volcanic mass continued northwesterly by the 
Uncompahgre and southwesterly by the San Juan range. 
The San Luis Valley is traversed by the Rio Grande, which 
enters it from the west, rising in the above-mentioned vol-_ 
canic region. In the northern and wider ion of the 
valley the mountain streams sink or are lost by evaporation | 
before reaching the Rio Grande, and most of this port 
of the valley is sandy, and unfit for cultivation exce] 
where it can be artificially irrigated. =% 
Proceeding westward from the San Juan rangi 
38°, we soon enter the plateau region which exter 
Colorado. This plateau region is bounded on the 
by the voleanic masses of the San Juan, ipah; 
Elk Mountains, at the western base of which §] 
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great tables or mesas of Cretaceous and Tertiary rocks, 
often capped by volcanic materials, and which thus already 
begin to exhibit the characteristic features of the plateau 
region. Here the principal branches of Grand river and 
of the Gunnison have their sources. The Grand itself 
rises in the Front range on the western slope of Long’s 
Peak, while the Gunnison heads near Mount Harvard, the 
two uniting near the western boundary of Colorado, near 
39°? N. lat. 

Directly west of North Park, and separated from it by the 
mass of the Park range, and also by a broad 
belt of high mesa country, is the Uintah range, 
remarkable as having an east and west trend, 
and thus forming a sort of connecting link be- 
tween the eastern edge of the Rocky Mountain system and 
its western border, of which the Wahsatch range is the 
most strongly marked division. Starting from the eastern 
side of the Wahsatch, where it inosculates with it, it runs 
east for a distance of 150 miles, when it sinks and becomes 
lost in the Tertiary and Cretaceous mesas lying west of the 
Park range. It has the Bridger basin on the north—a con- 
tinuation of the Laramie Plains,—the two together forming 
an important member of the orographic break between the 
north and south divisions of the Rocky Mountain system 
already indicated. The Bridger basin is underlain by rocks 
of Eocene age, and has an elevation of 6000 to 7000 feet, 
Fort Bridger itself being 6753 feet above the sea. South 
of the Uintah range is the Uintah Valley, also underlain 
by Tertiary rocks, and forming the northwesternmost di- 
vision of the Colorado plateau region. The Uintah range 
itself is of very simple geological structure, being a low 
flattened anticlinal, complicated by one or more faults on 
the northern edge. The Tertiary and Cretaceous strata 
have been so much eroded away on the higher portion of 
the flattened arch that the chief rock exposed in the body 
of the range is the underlying Carboniferous. The highest 
points, as given by the Fortieth Parallel Survey, are Gil- 
bert’s Peak (13,687), 'Tokewanna (13,458), and Wilson’s 
Peak (13,235 feet). The southern slope of this range is 


Uintah 
range. 


- drained by the affluents of Green river, which unites with | 


the Grand, about 175 miles farther south, to form the 
Colorado. 


The Wahsatch range is one of the most conspicuous of | 


the Rocky Mountain system, and, as it borders 
the Great Basin on its eastern side, it may 
‘properly be considered as forming the western 
limit of the Rocky Mountain southern division 
of the Cordilleran system. This range has a nearly north 
and south trend, rising with a bold escarpment to a height 
of nearly 12,000 feet in the portion of the range just east 
of Salt Lake City, but falling off gradually towards the 
north and not being recognizable as a distinct range beyond 
Bear river. This stream rises on the northern slope of the 
Uintah range, in nearly the same latitude as that of Salt 
Lake City, then flows northward for more than 100 miles. 
to lat. 42° 40’, when it turns and follows an almost exactly 
opposite course, finding its way round the north end of the 
Wahsatch range and emptying into Great Salt Lake. In the 
loop thus made by Bear river is the Bear River range, in 
which North Logan Peak rises to 10,004 feet, and others 
are of nearly equal altitude. The whole of the Wahsatch 
region—the range of that name as well as the parallel 
rauges and spurs on the east—is one of difficult and com- 
plicated topography. It forms the connection between the 
north and south divisions of the Rocky Mountains, and 
connects by spurs and irregular lines of elevation with the 
Wind River range, the range of the Tetons, and the Snake 
~ River Mountains. 

Although Bear river runs for more than a hundred miles 
in a northerly direction before crossing the Wahsatch range, 
the Weber river, which rises in the Uintah range, within 
three or four miles of the head of Bear river, runs with a 

tty direct northwesterly course across that range, break- 

ing through it where it is from 8000 to 9000 feet in eleva- 

tion, and affording an easy route for the railroad from the 
Bridger and Green river basin to Salt Lake. 

(B) The northern division of the Rocky Mountains has 

been much less fully explored than the southern. 

aa, It also is made up of a large number of ranges, 

Rocky Mts. having a general though by no means uniform 

northwest southeast trend. As a whole, this 

division is lower and less impressive from the grandeur of 

_ the masses than the southern; and as we advance north- 

westerly we find more monotony in the scenery, more uni- 

formity in the height of the ranges, and an almost entire 

ence of dominating peaks. Striking exceptions to this 

on are offered by the Wind River range and the Yel- 


0 sr region. 
aribern Pacific Railroad, by which access is had 
. east to this portion of the Cordilleras strikes across 


Gola 


Wahsatch 
range. 
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the plains from the western end of Lake Superior, directly 
| west to the Missouri which it crosses in 101° 


| W. long., at Bismarck, near the centre of Da- ve 
kota. From this crossing it runs in almost a Railroad. 


| straight line to the Yellowstone river, which it 

follows for a distance of 340 miles. It then crosses to the 
Missouri at Gallatin, and follows that stream to near Helena, 
a distance of about 100 miles. From here the ascent of the 
main divide of the Rocky Mountains is made by way of 
| Mullan’s Pass, the summit being crossed by a tunnel 3850 
| feet long, at an elevation of 5548 feet. Thence the line fol- 
|lows Hell-Gate river, the Missoula, and Clarke’s Fork, to 
| Lake Pend d’Oreilles (2059 feet) which it curves round on 
the north, and then strikes directly southwest to the junc- 
| tion of Snake river with the main Columbia. 

The Rocky Mountains, in their northwestern portion in 

Montana and Idaho, are more irregular in their develop- 
ment than they are farther south. There is, however, a 
similar tendency in both regions to the formation of those 
/mountain-encircled valleys which are so generally known 
in this region as “ parks,” although not infrequently called 
“prairies.” These parks are mostly destitute of timber, 
excepting the cotton-woods along the banks of the streams. 
|The mountains are more or less covered with coniferous 
trees not of great size, but sufficiently large for ordinary 
building purposes. As the ranges themselves are lower 
than in Colorado and in the southern division generally, so 
| the high enclosed valleys are also proportionally lower. 
' Portions of them have a soil suitable for cultivation; other 
| portions are covered with bunch grass and well adapted for 
_grazing. There is considerable uncertainty in the nomen- 
clature of the various individual ranges. ‘The 

name Bitter Root is most frequently given to Or 
an important range, which in a portion of its : 
course forms the main divide beween the Missouri and the 
Columbia, but which, farther to the northwest, separates the 
waters tributary to the Snake from those which unite to 
form the Clarke’s Fork. The Lapwai and Ceur d’Aléne 
ranges lie west and northwest of the Bitter Root Mountains, 
and unite the Rocky Mountains with the Blue Mountains, 
| an important, but little-known group of ranges occupying 
'a considerable portion of the region lying west of Snake 
river. There are also various groups of mountains, more or 
less isolated in position, and lying to the east of the main 
/range of the Recky Mountains in this portion Crazy Mt 
of their extension. The Crazy Mountains form aS 
‘an isolated group immediately north of the Yellowstone 
‘river. They occupy an area about 40 miles long and 15 
wide; the highest point is Crazy Peak (11,178 feet), and 
there are numerous others approaching 11,000 feet. The 
mass is formed by immense outbursts of voleanie rocks 
through horizontally lying strata consisting of sandstones 
and shales of Cretaceous age. The Judith Mountains form 
another more or less isolated group farther 
northeast, in 109°-110° W. long. To the south- 
east, again, are the Big Horn Mountains, an 
-extensive range forming an advance guard, as it were, of 
the main chain, between 43° and 46° N. lat. Still farther 
east, and in entire isolation from the main range, is the 
‘large and important group known as the Black Black Hill 
Hills, in 103° to 105° W. long., embracing a le Lk 
region which has lately become of considerable importance 
on account of its mineral wealth. This group covers an 
area of an irregularly oval shape, about 120 miles in length 
and from 40 to 50 in width; the average elevation is from 
2000 to 3000 feet above the surrounding country; but the 
highest point—Mount Harney—reaches 9700 feet. Dead- 
wood, the principal mining settlement, has an elevation of 
4630 feet. The geological structure of this range is com- 
paratively simple, and typical of that of a very considerable 
portion of the Rocky Mountains, especially of the ranges of 
the northern division, The central or axial mass is of an 
oval form, about 70 miles in length by 40 broad, and is 
made up of crystalline rocks,—granitic, gneissoid, and 
schistose in character. The sedimentary rocks rest upon it 
unconformably, folded like a mantle around its base, and 
everywhere dipping from it, at a higher angle near the 
axial mass, and at a lesser one as we recede from it. The 
lowest fossiliferous rock is the Potsdam sandstone, from 200 
to 300 feet in thickness. On this rests conformably a series 
of beds of Carboniferous age, 600 to 700 feet in thickness, 
and this group is succeeded by the series of deep-red sandy 
gypsiferous strata, the ‘Red Beds” of the Rocky Mountain 
geologists, a very conspicuous feature of the geology through 
a large portion of this region, and the more so because often 
eroded into peculiar fantastic and picturesque forms. These 
beds are considered to be of Triassic age. In the Black 
Hills their total thickness varies from 300 to 400 feet. 
Above the Red Beds lies the Jurassic, which here has a 
quite uniform character, and is made up of gray or ash- 
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colored marls, marly limestones, and soft sandstones. The 
thickness of this group in the central region of the Black | 
Hills is about 200 feet, increasing to the north, and attain- 
ing in Belle Fourche Valley a maximum of 600 feet. In 
the Wind River range the Jurassic is more largely devel- 
oped, and farther to the south and southwest, through the 
Rocky Mountains and in the ranges south of the Great 
Basin, it is still thicker.. Above the Triassic and Jurassic, | 
and conformable with them, are the various members of 
the Cretaceous series, so largely developed in this region, | 
varying in lithological character, the upper 600 feet com- | 
posed of soft, easily eroded materials, and containing many 
characteristic Cretaceous fossils. The position of these 
various groups of strata, some quite hard and others very 
soft, wrapped concentrically around the axial mass, and cut 
through by a radial drainage, has given rise to an interest- 
ing topography, easily understood from its simplicity, and 
little obscured by any covering of forest vegetation. A re- 
markable feature of the landscape, on the western bank of 
the Beile Fourche, is the Bear Lodge, or Devil’s Tower, “a 
great rectangular obelisk of trachyte, with a columnar | 
structure, giving it a vertically striated appearance,” rising | 
625 feet from its base, the summit being entirely inaccessible. 

Il. The Great Basin is the name now given to a region 
The Great embracing an area of about 225,000 square miles, 
Basi. and having no drainage to the sea. Its shape 

is roughly triangular, the apex of the triangle 
being near the mouth of the Colorado river, and its base 
extending in an irregular line, approximately east and west 
in direction, from near the northeastern corner of California 
to a point on the northern slope of the Uintah range, where, 
as already mentioned, Bear river has itssource. The length | 
of the east side of the triangle thus designated is approxi- 
mately 600 miles. From the northern side or base the 
drainage is into Snake river; on the southeastern side rise 
various branches of the Colorado; and the southwestern is 
very distinctly marked, for the greater part of its length, 
by the crest of the Sierra Nevada. 

The Great Basin is an elevated plateau, traversed by nu- 
Its topog-  Merous ranges of mountains, having a general 
raphy. north and south trend, and a very considerable 

elevation above the intervening valleys. While 
there is a marked tendency in these ranges to isolation from 
each other, and to separation by deep and persistent valleys, 
there is still so much inoseulation of one range with another, 
and so much irregularity in their development, that it is ex- 
tremely difficult to define their number or to group them. 
Starting from the crest of the Sierra Nevada, at a point west 
of Pyramid Lake, and going in a direction a little north of 
east to Salt Lake, the traveller would cross about twenty 
mountain chains, mostly very distinctly marked, and sepa- 
rated by deep valleys of from 4 to 20 miles in width. The 
height of the plateau from which these chains rise is greatest 
in its central portion, and it declines east and west and also 
towards the south, where considerable areas are actually 
below the level of the sea. The most important centres 
towards which the drainage converges are Salt Lake, about 
4250 feet above the sea, and the sink of the Humboldt and 
Carson, very nearly at the same elevation. The head of the 
Humboldt river is near Cedar Pass (6263 feet), about 100 
miles west of Salt Lake. This river therefore marks a dis- 
tinct line line of depression near the northern edge of the 
Great Basin, and in going south from this we rise in the 
various valleys to heights of from 5000 to 7000 feet. The 
Humboldt Sink not only receives the surplus drainage of 
the northern portion of the Basin, but is on the same level, 
and after a wet season in actual continuous connection, 
with the Carson Sink, into which quite an extensive por- | 
tion of the eastern slope of the Sierra Nevada is drained. | 
Throughout the Great Basin the valleys between the ranges | 
are themselves usually sinks, the lower portion being | 
frequently occupied by bodies of water which vary in 
size according to the atmospheric precipitation of the 
preceding winter, and in many cases are hardly more 
than saline incrustations resting upon a more or less muddy 
bottom. In general the valleys are nearly bare of vegeta- 
tion in their lower portions; higher up they are covered 
with a growth of desert shrubs. There are, in occasional 
favored localities, small sedge-grass meadows. There is a 
rapid falling off in elevation of the Basin region towards its 
southwestern corner, and here portions are below the sea- 
level. Death Valley, the sink of the Armagosa river, is one 
of these depressed regions, and along the line of the South- 
ern Pacific Railroad is another depression, a little over 60 
miles in length, the lowest portion of which is 263 feet be- 
low the level of the sea. Of the range traversing the 
Great Basin, with a trend approximately north and south, 
some are short and inconspicuous, while others maintain an 
almost unbroken crest for 100 miles or more. Their - 
allelism in certain portions of the Basin is very aniking. 


UNITED STATES. 


, sally known as the Snake river. 
| near the boundary line, the main river coming down from 
' the north, and being joined by Clarke’s Fork from the south- 
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The loftiest range is that called the East Humboldt—or 
more frequently simply the Humboldt; this rises about the 
middle of the Basin, its southern end being in 115° 30’ W. 
long., and runs north-northeast for about 100 miles to near 
the head of the Humboldt river. At the north end of this 
range is Mount Bonpland (11,321 feet), the culminating 
point of the Basin ranges. The Pah-Ute range, about 150 
miles west of the Humboldt, is another very persistent line 
of elevations, although rather irregular in trend, and not 
very high. The West Humboldt range is also a conspicu- 
ous one near the western side of the Basin ; its culminating 
point is Star Peak (9925 feet). The mountain ranges of the 
Basin are characterized by the almost entire absence of 
forest vegetation, trees being abundant only in their higher 
portions in the deeply hidden caiions. The rocks are every- 
where exposed along the ridges and flanks. The valleys 
are deeply filled with detrital materials, which rise some- 
times along the flanks of the ranges to a very considerable 


| height, with a steep but gradually diminishing slope, indi- 


cating the former greater energy of erosive agencies. 

The Great Basin is an interesting field for the geologist. 
The most important feature is the entire ab- 
sence of the marine Cretaceous and Tertiary Geology ot 
formations, which play such an important part he 
in the Rocky Mountain division. With the 
exception of the late freshwater Tertiary of the Humboldt 
river and some of the areas farther west, and of the post- 
Pliocene detrital accumulations of the valleys, there is 
nothing more recent than Jurassic, and very little of this, 
the most recent really important fossiliferous formation 
being the Alpine Trias. The stratigraphical relations of the 
formations, especially with reference to the building up of 
these ranges, are mostly simple, as in the Appalachian and 
Jura ranges, or even simpler still. Some ranges are simple 
monoclinals, others anticlinals, and others again synelinals, 
or a Combination of two or more of these forms of struc- 
ture. They are rarely or never closely compressed and only 
moderately faulted. The striking peculiarities of Appalach- 
ian erosion, due in large part to the repetitions of hard 
and soft strata, are not to be found as important elements in 
the Great Basin topography. The Basin ranges differ, 
however, in a marked degree from those of the Appalachian 
and Jura in the almost constant presence, and sometimes 
overwhelming importance, of the voleanie masses through- 
out the whole region. In some instances these formations 
make up the whole range; or, at least, the whole interior 
skeleton of older rocks, if such exist, is concealed by them ; 
in other cases the eruptive materials have been poured forth 
along the base of the uplift, and there form great plateau- 
like masses; or they have issued from the summit of the 
range and spread themselves there in sheets, or flowed down 
the flanks of the central mass. In this respect the Basin 
ranges maintain a unity with the other portions of the Cordil- 
leran system, throughout which the exhibition of the results 
of volcanic energy during the later geological periods is every- 
where manifested on a scale perhaps unequalled elsewhere. 

III. The Northern or Columbian plateau embraces the 
region enclosed between the northern extension 
of the Rocky Mountains on the east and the rap a 
Cascade range on the west. It is the basin of the P e 
Columbia river, which drains it by means of two principal 
branches, one of which retains the name Columbia to its 
source beyond the boundary of the United States, while the 
other, originally named the Lewis, is now almost univer- 
The Columbia itself forks 


east. The Columbia and the Snake, after uniting, flow 
westward for about 100 miles, before breaking through the 
Cascade range. This area is the portion of the United 
States of which we have the least topographical knowledge, 
and therefore only its more striking features can be indi- 
cated. The northwesterly trend of the northern divison 
of the Rocky Mountains reduces the width of the Cor- — 
dilleran system as we go north, since the Cascade re- 
mains unchanged in its direction from the southern line of 
Oregon to the northern boundary of the country. The 
area between the two systems is more or less 
filled with mountains of which little is definite’ 
Of these there are two principal groups, the \ 
Salmon River ranges, of which the former lies in the 
gle made by the Snake in its northerly course before reac 
ing the Columbia, while the latter forms an 
extending from the westernmost ridge of the 
tain system westward towards the Snake. 
The Columbia river rises only 100 miles 
boundary line, but runs nearly 200 mile 
farther in a northwesterly direction befo 
turning to go south again in a course n¢ 
parallel to that it had before. The O) y 
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rocks of the Sierra Nevada. In the Owyhee Mountains 
_ there is a central core of granite, on which rest metamor- 
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70 miles south of the boundary line and from here the 
course of the Columbia is southerly, parallel with the Cas- 
cade range for about 160 miles to the Great Bend, when the 
river takes a nearly westerly direction, which it keeps until, 
after having passed through the range, it reaches the Pacific. 
All the region lying north and west of the river and be- | 
tween that and the Cascade range is mountainous. The 
topography is very irregular, but there is a general | 
tendency to a north and south trend, which is still more | 
marked in the region between the Columbia and Clarke’s 
Fork. Here the ranges on each side of the north-flowing | 

Colville rise to from 5000 to 7000 feet in height. 
South of the Columbia is a vast area, extending to the 
edge of the Great Basin, and enclosed between | 


a al i the Rocky and Cascade Mountains, of which 
ht nr ne the main feature is that a very large por- 


tion is deeply cavered by volcanic formations, | 
which here extend over a larger continuous area than any- | 
where else in the world, with the possible exception of the | 
Deccan in India. This volcanic plateau-like region extends 
northward into British Columbia and south to near the line 
of the Central Pacific Railroad in Nevada, from which its 
dark and frowning walls are visible; it extends up Snake 
river valley to the base of the Roeky Mountains, and south- | 
west, through California, into the valley of the Sacramento. 
Along the Columbia river it unites with the great volcanic 
mass on which Hood, Adams, and St. Helens are built up, 
and still farther north it merges in the eruptive accumula- 
tions which reach their greatest elevation and grandeur in 
Mount Rainier. These lava masses lie in nearly horizontal 
beds of varying thickness, interesting in their geological 
relations, but extremely monotonous from the scenographic 
point of view. They are often cut deeply into by the 
streams which in some places have sunk their beds below 
the general level of the country to the depth of more than 
500 feet. These are not infrequently precipitated over the 
edges of the volcanic masses in cataracts, which sometimes | 
are extremely picturesque. The falls of the Pelouse river 
are striking, but those of the Snake river known as the 
Shoshone Falls are by far the finest, and among the water- 
falls of the United States perhaps come next to Niagara in 
grandeur. On the volcanic plateau are occasional cones, 
occurring singly or in groups, but much the larger portion 
of the overflows seem to have taken place in the form of 
massive eruptions, by which wide areas were covered 
very uniformly with lava, and on these nearly horizontal 
masses the cones have been built up during the dying out 
of the eruptive agencies. The volcanic rocks cover an area, 
about the Columbia and its branches, east of the Cascade 
range, which may be safely estimated at fully 100,000 
square miles,—perhaps at considerably more. A large por- 
tion of this area was once occupied by bodies of fresh water, 
the deposits from which, in the form of sands and clays, 
have been exposed by erosion in various places, and are 
found to be rich in remains of land and aquatic animals, 
mostly of late Tertiary age. A considerable number of 
lakes still occupy portions of the surface, and an extensive 
group of these, some of which are of large size, although 
shallow, occupies a corner of Oregon, and an adjacent part 
of California, east of the Cascade range. Much of the sur- 
face is dry and barren. The valleys along the ri@er courses 
are in many places well adapted for cultivation ; but these 
fertile areas are of comparatively small extent. The 
mountain ranges around the bases and over the lower por- 
tions of which the volcanic materials have been deposited 
to resemble, lithologically and geologically, the 


= slates and sandstones, forming a belt 20 miles wide on 
southwestern side of the range, and half as much on the 
other side. In the graniticaxis are numerous veins of quartz, 
pb free gold and ores of silver. With the exception 
of occasional hot springs, volcanic activity seems to he ex- 
tinct, or at least to have been for some time dormant. 
There seems to have been, about the close of the Tertiary 


epoch, a period of extraordinary voleanic activity through- 
_ out the Sierra Nevada and Cascade ranges, and over a vast 
extent of country to the east. Itdoes not appear, however, 


that there has been during the post-Tertiary times any 
eruption of fluid lava which would harden into solid rock 


on n* 

Enclosed between the ranges of the Rocky Mountains 
on the east and the Sierra Nevada on the west 
~~ there are—as bas seen—numerous high 
_ plateau-like districts, the beds of old freshwater 

A ikea, some of which were of large dimensions. 
a deposited at the bottom of these lakes have been 
y erosive agencies in numerous places, so that the 
eture stands fully revealed, while the wealth 
ains which they contain has made these old 
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lake-beds wonderfully attractive to paleontologists. The 
drainage, desiccation, and subsequent erosion of these areas 
have given rise to a remarkable type of scenery, to which 
the name of Mauvaises Terres was applied by the fur- 
hunters. These Bad Lands, which lie south and south- 
west of the Missouri and along its tributaries coming in 
from that direction, may be considered as the precursors 
and representatives of lands which, from the agricultural 
and business point of view, are bad enough, but which to 
the geologist and lover of the picturesque are in the high- 
est degree good, and which are perhaps, on the whole, more 
striking than anything which the continent elsewhere ex- 
hibits. The essential features of their unique and striking 
type of scenery (of which the Grand Cajion of the Colorado 
is the grandest and most complete example) are these: a 
heavy mass of stratified materials, several thousand feet in 
thickness, and covering many thousand square miles, has 
been cut into and eroded away, so as to give rise to a laby- 
rinthine series of gorges, or “ cafions,’ having a depth of 


| from 1000 to 5000 feet, the walls of which are almost always 


extremely precipitous and in places perpendicular, and are 
by no means flat surfaces, but are worn and sculptured into 
forms almost always peculiar and striking, and often fan- 
tastic in the highest degree. And to a variety and com- 
plexity of form which seem to find a parallel nowhere on 
the earth isadded the attraction of color, the various groups 
of strata forming the caiion walls presenting a gay adorn- 
ment of tints of red, yellow, purple, brown, and gray, the 
depth and brilliancy of which surpass belief. 

The region in which these wonderfully picturesque forms 
of landscape occur lies to the south and east of the Great 
Basin, between Great Salt Lake and the Colorado, to the 
west of the Green river branch of that river, extending 
west, with a gradual disappearance of its characteristic 
features, to near the border line of California. The Uintah 
Mountains may with convenience, although somewhat 
arbitrarily, be taken as the northern limit. But, in point 
of fact, the characteristic type of scenery begins to be 
developed in Colorado, where the Book or Roan plateau, 
which rises to a height of 9000 feet, is deeply cut into by 
the White river in the north and the Grand river in the 
south. 

The southwesternmost portion of the region, or that por- 
tion which includes the Grand Cafion and its branches, has 
a length from northeast to southwest of about 180 miles 
and a breadth in the opposite direction of about 125 miles. 
On the west it has as its boundary a grand escarpment 
which marks the change from “the calm repose of the 
strata with horizontal surfaces to the turmoil of flexed beds 
and jagged mountain crests” exhibited in the Sierra and 
the adjacent ranges on the southeast, in the deserts of 
southern California. The transition from one type of 
geological structure to the other on that side is said to be 
so abrupt that one “might almost hurl a stone from one 
region to the other.” On the north the Grand Cajfion re- 


| ceives the drainage of four distinct plateaus, the Sheaywits, 


Uinkaret, Kanab, and Kaibab, east of which lies a fifth 
(the Paria), which drains into Marble Caiion,—the prelude 
to the Grand Cafion. The Paria plateau differs from the 
others in that it lies at a lower level and is covered mainly 
by Triassic rocks, while the others present an almost un- 
broken expanse of Carboniferous strata. The southern 
boundary of the Grand Cafion district is a continuation of 
the western. The same great escarpment which overlooks 
the Sierra to the west stretches southward across the Col- 
orado, preserving the same features for 30 or 40 miles. 


Slowly changing its course, it follows a southeasterly course — 


through eastern Arizona, where its edge is known as the 
Mogollon Mountains. Passing this line to the southwest, 
the country descends at once from the horizontal platform 
into a lower country having apparently similar geological 
features to those presented in the Sierra country to the 
west. The following are some of the more interesting facts 
connected with the form and structure of the plateaus 
making up the Grand Cajion district on the north of the 
Colorado. The Sheavwits has on its western side the so- 
called “Great Wash,” a broad and deep valley to the north 
of the Colorado. The great escarpment of this plateau isa 
fault or break, along the course of which the country to 
the east has been raised several thousand feet. The Uin- 
karet plateau, which adjoins the Sheaywits on the east, is 
separated from it geologically by another great fault, the 
Hurricane Ledge, which marks a rise of the region to the 
east to the amount of 1600 or 1800 feet, and which is pro- 
longed far to the north. On this plateau are numerous 
cones and flows of basaltic lava, some of which appear 

be of very recent origin. Under some of these are be 

of Permian age, lying over the Carboniferous, and pre- 
served from erosion by the harder eruptive material with 
which they are capped. Another short fault separates the 
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Uinkaret from the Kanab plateau on the east. The Kanab 
is the broadest of the four plateaus, and has a grand side 
eafion cutting deeply into it, and running to the Colorado. 
The Kaibab plateau comes next on the east. Flat on the 
summit, and terminated by lofty battlements upon its 
eastern and western sides, this is much higher than the 
other plateaus to the west, being from 7500 to 9300 feet | 
above the sea-level. Its surface is covered in part with 
forests, grassy parks intervening which in summer are gay 
with flowers of rare beauty and luxuriance. The total 
length of this plateau is about 90 miles, and its maximum 
width about 35, It is a block of ground raised by displace- 
ment between two great faults. Farther east and at a 
much lower altitude is the Paria plateau, “a terrace of 
Triassic strata scored with a labyrinth of cafions;’ and 
farther northeast, again, is the Kaiparowits, which is 
nearly equal to the Kaibab both in size and altitude; this 
is composed of strata of Lower and Middle Cretaceous age. 
Still farther north is a succession of plateaus, separated 
from each other by lines of dislocation, which, however, 
gradually close and become less conspicuous in this direc- 
tion, the topographical features of the region being depen- 
dent chiefly for their existence on simple erosion, with the | 
frequent occurrence of curious volcanic formations, and | 
not so much on bodily uplift and depression of great masses | 
of strata by faulting. On the southern side of the Colorado 
is another vast expanse of plateau land, underlain by | 
nearly horizontal strata, which, with one unimportant ex- 
ception, are not deeply scored with cafions as is the region 
to the north. ‘Low mesas, gently rolling, and usually 
clad with an ample growth of pine, pifion, and cedar, broad 
and shallow valleys, yellow with sand or gray with sage, 
repeat themselves over the entire area. The altitude is 
greater than that of the plateaus north of the Colorado, 
except the Kaibab, being on an average not far from 7000 
to 7500 feet. From such commanding points as give an | 
overlook of this region one lonely butte is always visible, | 
and even conspicuous, by reason of its isolation. It stands. 
about 20 miles south of the Kaibab division of the Grand | 
Caiion, and is named the Red Butte. It consists of Per- | 
mian strata lying like a cameo upon the general platform | 
of Carboniferous beds. The nearest remnant of similar | 
beds is many miles away. The butte owes its preservation | 
to a mantle of basalt which came to the surface near the 

centre of its summit. . . . Fifty or sixty miles south of 

the river rise the San Francisco Mountains. They are all | 
volcanoes, and four of them are of large dimensions; the 
largest—San Francisco Mountain, nearly 13,000 feet high— | 
might be classed among the largest voleanic piles of the | 
west. Around these four masses are scattered many cones, 

and the lavas which emanate from them have sheeted over 

a large area.” The length of the Grand Cafion of the 

Colorado, following the meanderings of the river along the 

middle of its water-surface, is about 220 miles. Where the 

cafion is narrowest it is five miles across from the edge of 

one wall to the edge of the other. The general depth is | 
2000 feet; but in the centre is a portion 3000 feet deeper,! | 
having a width about equal to its depth. The Kaibab 
division, or that part which has the plateau of that name 
on the north, is the most stupendous portion of the Cafion, 

a thousand feet deeper than any other, and far more diver- 
sified and complex in its structure. 

The peculiar interest of the topography of this region is | 
due in part to the manner in which great blocks of strata | 
have been raised or depressed between long faults, which 
have given rise to differences of level amounting to thou- 
sands of feet, and in part to the extraordinary amount of 
erosion which the region has undergone, first over its 
whole surface where not protected by overlying masses of 
harder volcanic material, and, later, in the channels of the 
streams, which channels have been gradually growing nar- 
rower with the lapse of time, the streams diminishing in 
volume, until during the present epoch they have either 
shrunk to nothing or have become absolutely insignificant | 
in comparison with what they were in later Tertiary times. 
In fact, we have in this region the best possible illustration | 
of the progress and effect of that stupendous desiccation of | 
the climate which has long been manifesting itself all over | 
the world, and of which the results may easily be traced | 
far back in geological history. The contrast between the) 
plateau region south and southeast of the Great Basin and | 
that lying to the north—between the region of the Colorado | 
and that of the Columbia—is a most striking one. In the 
north the volcanic outflows have filled the depressions in 
the corrugated and folded strata, covering over the whole 
of the lower portions of the region, from which the older 

mountain ranges project like islands from the great con- 


1 [For this cafion and a depth of from 4000 to 7000 feet, see yol. 
vi. p. 147,—AM. Ep,] 


at the present time at or near the 
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gealed sea of lava. The rivers could not subsequently cut 
very deep into these overflows, because the material is so 
hard and the general level of the region so low. In the 
Colorado region, on the other hand, the strata have not 
been crumpled, folded, and metamorphosed, but raised en 
masse to a high elevation, and not hardened so as effectually 
to resist erosion; and, possessing just enough variety of 
lithological character to prevent uniformity of wearing 
away and give complexity to the resulting forms, they 
have, under the simple influence of eroding agencies, as- 
sumed the wonderful condition in which we now behold 
them. Here, too, volcanic agencies have been active ; but 
the molten material has been poured out from orifices at a 
great elevation, and has built up cones, some of which are 
of nearly as grand dimensions as the mightiest of the 
Sierra Nevada and Cascade range; but the valleys and 
lower regions have not been filled up by them, nor haye 
there been in the southern plateau region any such enor- 
mous overflows as those which characterize the northern 
voleanie district. 

V. The Sierra Nevada may without hesitation be called 
the most important and interesting member of 
the Cordilleran system, not only as a long and 
elevated mountain chain,—on the whole the 
most conspicuous within the limits of the 
United States,—but also for its minerals, its climate, its 
peculiar geological features, its remarkable forests, its 
scenery, and the comparative density of the population 
along its western flank. Its importance and interest are 
still farther enhanced if (as on the whole seems a reason- 
able thing to do) we consider the’ Cascade range as being a 
continuation. The Sierra Nevada proper forms the western 
edge of the widest and highest portion of the Cordilleras, 
or that portion which lies east of the State of California. 
Tt is especially conspicuous from the western side, because 
on this side it falls nearly to the level of the sea, while on 
the other side it sinks only to the general plateau level. It 
does not, however, border the Pacifie directly, since there 
is, all along its course, a lower system of mountains, rising 
directly from the coast—the so-called Coast ranges. With 
these the Sierra Nevada and the Cascade range are so in- 
osculated in certain portions of their extent that a topo- 
graphical separation of them is impossible, but for a con- 
siderable distance both the Sierra and the Cascade range 
are distinctly separated from the Coast ranges by broad low 
valleys, the most extensive of these being the Great Valley 
of California (for which, as well as for the more important 
features of the Californian Sierra, the reader is referred to 
ENcy. Brit.. vol. iv. pp. 617-19). The Sierra Nevada has 
been already shown to be made up of a core of eruptive 
granite flanked by rocks of Mesozoic age; the development 
of these Mesozoic rocks increases towards the north, and in 
the region lying along the western declivity of the chain, 
in the central portions of the State, forms the auriferous 
belt of the Sierra. The gold-producing detrital deposits, 
formerly so extensively worked, are gravels of Tertiary age 
covered more or less completely by volcanic materials, 
which not unfrequently attain a thickness of several hun- 
dred feet. Asin other portions of the Cordilleran region, 
the presence of eruptive rocks of Tertiary and post-Ter- 
tiary age a fact of great importance. The volcanic 
materials in question are seen in places in large masses on 
almost the very highest portion of the Sierra, in its southern 
extension, in a region where there is very little of this 
material lower down on the flanks of the range, and where 
there are no slates and no mining or washing for gold of 
any importance. Just south of the Mount Whitney group, 
where the Sierra rapidly falls off in height between the two 
ranges of which the system is here comprised, there is a 
region—the valley of the Kern river—in which oecur 
several volcanic cones, which have a very recent look, but 
which are not known to have been in eruption since the 
advent of the whites. This region, however, for seyeral 
years in succession—from 1870 onwards, and perhaps from 
an earlier date—appears, on good evidence, to have been 
repeatedly and violently disturbed by pkg engl and 
this seems also to have been the portion of the Sierra which 
was most affected by the great earthquake of March an 
1872. Midway in Owen’s Valley, on the east side of - 
Sierra, beginning about 30 miles north of Lone tation 
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this earthquake was most disastrous in its th 

a region of voleanic cones and lava-flows, by hi 
river is crowded over against the Inyo range, at the 1 
which it has only just room to flow. These cones 2 se 
ingly as perfect as they ever were; and the f f bas 
have spread themselves out over the sage ) 
manner indicative of a very recent date fe 


ing. Yet all seem now to be entirely 
fatarie action is almost (if not quite) 
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volcanic cones of the Sierra and the Cascade range. Farther | (14,444 feet)—about 75 miles north of the Columbia river— 
north more and more volcanic materials cover the western | 


flank of the range; and from about 39° 30’ N. lat. much 
the larger portion of the older rocks is overlain and 
concealed by modern eruptive materials, through which 
the streams have worn channels, often of great depth, from 
the sides of which access is given to the auriferous gravels 
occupying the bottoms of the channels of the old Tertiary 
but now buried river-systems. In Lassen’s Peak, in 40° 30’ 
N. lat., we have the first exhibition of the isolated volcanic 
cone rising high above the adjacent country, which makes 
so prominent a feature of the range farther north in Cali- 
fornia and through Oregon and Washington Territory. 
This voleaniec mass is 10,537 feet in height, and there are 
abundant signs of recent volcanic activity on and near it. 
There are, in this vicinity, several localities where hot 
springs occur, and where the rock has been so softened by 
solfataric action as to have given rise to mud lakes, in which 
jets of hot water and mud are sometimes thrown to a height 
of several feet. One of these places, about 8 miles from the 
summit of the peak, is 5976 feet above the sea, and there is 
here a pool of hot water 600 feet long by 300 broad, in the 
midst of which miniature mud voleanoes are being con- 
stantly formed. There are no such striking indications of 
dormant volcanic activity as are seen in the vicinity of 
Lassen’s Peak anywhere to the southward along the crest 
and flanks of the Sierra. Neither is it known that there 
has been anything which could be properly called an erup- 
tion, whether of lava or ashes, since the region was first 
visited by the whites, either from Lassen’s Peak or from 
the much grander volcano to which the name of Shasta is 
given. At Lassen’s Peak a great change takes place in the 
character of the range, which is here broken through trans- 
versely by a great fault, to the south of which we have the 
high ranges and deep cafions often cut down through the 
volcanic strata, and sunk deeply into the underlying meta- 
morphic rocks, while to the north is a great depression, 
comparatively level, and exclusively occupied by voleanic 
rocks, which stretch off to the north and northeast, in 


almost unbroken continuance, for many hundred miles, | 


forming a portion of the northern plateau region already 
described. Seventy miles northwest of Lassen’s Peak rises 
Mount Shasta (14,440 feet), standing in remarkable isolation 
on a base between 10,000 and 11,000 feet lower than its 
summit. There are indications of former volcanic activity 
near the summit, but they are not so marked as those on 
and near Lassen’s Peak. There is a flat area about 400 feet 
below the summit, on one side of which are several orifices 
from which steam and sulphurous gases were constantly 
escaping at the time of the present writer’s ascent of the 
mountain (1862). 

North of Mount Shasta the mountain mass now called 
the Cascade range maintains characters similar 
to those which it has between Lassen’s Peak 
and Shasta for a distance of fully 500 miles, or 
until we have passed the northern boundary 
of the United States. The principal continuous ridge is 
comparatively low, and on’ it at irregular intervals rise 

eat volcanic cones, differing considerably from each other 
in elevation, but all much higher than the surrounding 
plateau-like base on which they are built up. Unfortunately 
no portion of the Cascade range has as yet been topograph- 
ically surveyed. From Mount Shasta northwards there are 
several prominent peaks, which are apparently volcanic, 
but which have not the conical form, while others exhibit 
this peculiar feature in a high degree of perfection. Mount 
Pitt (9718 feet) is a well-defined cone, about 75 miles north 
of Shasta. Mount Jefferson, about 150 miles still farther 
north, is of a similar character; and between Pitt and 
Jefferson are various prominent peaks, especially the 
hig picturesque group of five sharp points, known as 
the Three Sisters, only three of them being visible from 
the Willamette Valley. All through this portion of the 
range evidences of comparatively recent volcanic action 
are present, in the form of regular craters and outflows of 
lava. Somewhat less than 100 miles north of Mount Jef- 
ferson is the grand break made in the Cascade range by the 
bia river, which has cut entirely through the volcanic 
down almost to the level of the sea,—the Dalles, on 
eastern side of the range, having an elevation of only 
ut 100 feet. At the Dalles—so named on account of the 
it, broad, flat plates or sheets of lava which are there 
\ibited on and near the river—is the beginning, in 
etion, of the voleanie plateau of the Columbia. 
is point rise three of the best-defined volcanic cones 
ze, two—Mount Adams and Mount St. Helens— 
th side of the river, and one—Mount Hood—on 

he last-named has been found by barometric 
be 11,225 feet; the other two seem to be 
height (about 10,500 feet). Mount Rainier 


Cascade 
range, 


sy 


is rivalled in the whole of the Cascade range by Shasta 
only. The views of Rainier from Puget Sound are magnifi- 
cent. It is much less accessible than Shasta, as it lies in the 
midst of a dense forest, far from roads; it is also very much 
more deeply covered with snow and ice. Still farther 
north than Rainier, and near the boundary line of the 
United States, is Mount Baker (10,755 feet), a prominent 
object in the grand panoramic view from Victoria, Van- 
couver Island. While evidences of comparatively recent 
voleani¢ action are so conspicuous all along the range from 
Lassen’s Peak north to Mount Baker, it is not easy to re- 
concile the conflicting evidence with regard to the present 
condition of the eruptive agencies. The present writer, 
during several years of exploration, found no evidence 
whatever of any recent outflow of melted lava, such as 
would harden into a solid rock on cooling, in any part of 
the Sierra Nevada or the Cascade range. The eruptive 
rocks of these ranges are mainly andesites; but the last 


| outflow of molten rock appears to have been basaltic in 


character. This is certainly true for the Sierra Nevada, and 
probably so for the Cascade range. Under the basalt we 
find, in the buried sedimentary strata, abundant remains 
of vegetation, pronounced by competent authority to be 
Pliocene in age, with a few species intermingled which have 
a decidedly Miocene character. The animal remains found 
under the basaltic lava are all of extinct species, with the 
single exception of man, whose bones or handiwork have 
been repeatedly taken from strata occupying this geological 
position. The age of the sedimentary beds under the basalt 
is therefore Tertiary, from the combined evidence of both 
plants and animals. There is no evidence that fragmental 
lava—ashes, cinders, and the like—has been emitted from 
any one of the volcanic cones of the Sierra Nevada since 
the region became known to the whites: but there is 
abundant evidence to this effect in regard to some of the 
high points in the Cascade range. Mount Baker seems to 
have furnished the most unquestionable proof of activity in 
recent times. The first known eruption of this voleano 
appears to have taken place in 1843. In at least three later 
instances Mount Baker has been seen in eruption by men 
of unquestionable authority,—in 1854, 1858, and 1870. 
Smoke and steam are said to have been frequently seen 
rising from the summit of St. Helens, It is not easy to 
reconcile the statements which have been made in regard 
to the activity of Mount Hood. Eruptions of this mountain 
have been reported as having taken place; but the present 
writer in 1867 made inquiries of persons having it in full 
view, without being able to procure satisfactory evidence 
of any activity similar to that of Baker and St. Helens, at 
least within the preceding twenty or thirty years. There 
is no evidence of any similar activity of Mount Rainier; 
but, according to Stevens and Van Trump, who were the 
first to reach the summit of this mighty cone, jets of steam 
issue from the crater at the summit in sufficient quantity 
to keep a party warm, 

VI. To the west of the Sierra Nevada and the Cascade 
range is another chain of mountains, which 
although greatly inferior to these in some im- The Coast 
portant respects, is still of very considerable nent 
interest—the Coast ranges of California and Oregon. They 
differ in being newer geologically, of less elevation, less 
extensively and regularly broken through by granitic axial 
masses, and less covered by volcanic overflows. The up- 
heaval of the Sierra took place at the close of the Jurassic 
epoch, whereas that of the Coast ranges was the result of 
agencies operating during the later portion of the Tertiary, 
and continuing down to a very recent date—namely, into 
the post-Pliocene. The greater part of these ranges south 
of the Bay of San Francisco is of Miocene age, although 
even there extensive areas of Cretaceous rocks exist, and 
especially on the eastern side of this mountain belt, in the 
so-called Monte Diablo range. Farther north, beyond the 
bay, rocks of this age become more and more predominant, 
the areas of Tertiary being comparatively narrow and un- 
important. A remarkable feature of the geology of the 
Coast ranges is the extent to which these newer formations 
have been metamorphosed, so that by some observers these 
altered rocks have been described as belonging to the very 
oldest part of the geological series. The prevalence of ser- 
pentines and obscure serpeutinoid rocks in great masses in 
these altered portions is also a fact of much geological in- 


terest. These altered rocks, and especially such of them 


as have been more or less silicified, are the home of the ore 
of quicksilver, mines of which metal have been opened and 
extensively worked at numerous points both south and 
north of the Bay of San Francisco. Chromic iron is also 
associated with these magnesian rocks, and at a few points 
is present in considerable quantity. Gold has been washed 
at numerous points in southern California, with some suc- 
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cess. An important member of the Miocene series south 
of the Bay of San Francisco is the bituminous slate, which 
in places is several thousand feet in thickness, and often 


contains a large quantity of bituminous matter, which, at | 


some localities, especially near Santa Barbara and Los An- 
geles, has oozed out upon the surface and given rise to areas 
of semi-liquid material, called “brea” by the Mexican 
Spanish, which has occasionally hardened and formed large 
deposits of asphalt. Many attempts have been made to 
bore into these bituminous rocks for petroleum, but these 
efforts have never been successful enough to furnish even 
the home market with a supply of oil suitable for illumin- 
ating purposes. Coal is found at numerous points in the 
Coast ranges, both in California and in Oregon, and of both 
Cretaceous and Miocene age. The most important mines 
are those in Washington Territory, near Seattle; and 
there is alsoa valuable and quite extensive coal-field on 
Vancouver Island, near Nanaimo, also in the Cretaceous. 
The most important and best developed portion of the 
Coast ranges is that opposite or to the west of the valleys 
of the San Joaquin and Sacramento rivers. Both south and 
north of the extremities of these valleys the masses of the 
Coast and Sierra mountains coalesce, or become topographi- 
cally so united that any distinction other than geological is 
impossible. This uniting of the two ranges which takes 
place in northern California is continued through southern 
Oregon, where the topography is quite as complicated and 
difficult as in those parts of California where the two 
ranges come together. But in the last-named State the 
structure of the Coast ranges has been pretty well worked 
out by the California State Geological Survey, although the 
maps unfortunately remain unpublished, while in Oregon 
almost nothing has been done in this direction. Where 
best developed—in California—the Coast ranges have a 
length of fully 400 miles, and a breadth varying from 40 to 
70 according to the varying position of the coast-line. The 
mass of mountains covering this area is made up of numer- 
ous sub-ranges, some of which are very distinct and well- 
marked, while o#hers are much lessso. These all along 
the northwest and southeast trending portion of the coast, 
or from Point Conception (34° 15’ N. lat.) to Cape Mendo- 
cino, run nearly in the same direction as that Coast. Their 
altitude above the intervening valley, in the vicinity of 
the Bay of San Francisco, varies from a few hundred to 
3000 or 4000 feet. Prominent points near that bay are 
Monte Diablo (3856 feet), Mount Hamilton (4440), Mount 
Helena (4343), and Mount Bache (3790). As we go north 
and south from the region of the Bay of San Francisco, 
we find the heights of the dominating peaks increasing. 
Mount Balley, about 150 miles north of San Francisco has 
an elevation of 6357 feet. About the same distance south of 
that city is San Carlos Peak’ (nearly 5000 feet). Portions of 
the range south of the Bay of San Francisco are of extremely 
recent date, as great masses of rock of Pliocene age, hun- 
dreds of feet in thickness, are seen to be turned up at a 
high angle. The ranges along that portion of the coast 
which has an east and west trend, on Santa Barbara Chan- 
nel, have themselves the same trend, and are high and pre- 
cipitous. Of these the Santa Ifiez is the most conspicuous, 
having along its crest points nearly or quite 4000 feet high. 
The Santa Monica, another east and west trending range, 
farther east and south, is remarkable as being made up of 
Miocene stratified rock, and having a central well-defined 
linear axial mass of intrusive granite, driven through it 
like a wedge, by which the range has been raised to a high 
angle near the eruptive rock, where it is extensively shat- 
tered and metamorphosed, and from which, in each diree- 
tion transverse to the chain it gradually and rapidly re- 
covers its normal] character and nearly horizontal position. 
Farther south along the coast the ranges are much broken, 
and central dominating points rise to very considerable 
elevations. The San Bernardino and San Jacinto Moun- 
tains are two of these elevated central masses, each rising 
to about 11,000 feet. The precise relations of these high 
masses to the Coast ranges and Sierra cannot as yet be 
stated. The region of the Coast ranges in California is one 
of very unequal attractiveness. Portions are rough and 
forbidding, being covered by a dense thorny undergrowth, 
locally known as “chapparal;” other portions are in the 
highest degree fertile and picturesque, and have a remark- 
ably mild and uniform climate. The slopes and hills near 
the coast, or open to the west winds, have a fairly sufficient 
rainfall. The interior ranges, especially the portions of 
them west of the San Joaquin valley, are very dry, and 
over large areas so much so as to be unfit for cultivation. 


Geology of the Mississippi Valley. 


The area enclosed between the Appalachians and the 
Cordilleras, extending to upwards of 1,500,000 square miles, 
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the drainage basin of the Great Lakes and St. Lawrence 
on the north and of the grand Missouri-Mis- 

sissippi river-system on the south, cannot here oe 
be discussed in detail from the topographical ‘eee 
point of view. The general features do not present the 
diversity seen in the regions already considered, All that 
can be done here is to indicate the salient points of the 
geology. 

The belt of Tertiary and Cretaceous rocks already men- 
tioned as forming the Atlantic slope extends, with very 
similar characters, curving broadly around the south- 
ern end of the Appalachians, and continuing along the 
Gulf and up the Mississippi valley, to about the junction 
of that river with the Ohio. About half of Alabama and 
Arkansas, all Mississippi and Louisiana, parts of Tennessee 
and Kentucky, and a very small corner of Missouri are 
underlain by these newer formations. Nearly the whole of 
Texas is similarly situated with respect to its geology. In 
the northern central portion of the last-mentioned State 
the marly and gypsiferous red sandstones of Triassic age 
cover a large area, bordered on the southeast by a little- 
known coal-field, of Carboniferous age, with a very small 
patch of Azoic or Archeean rocks at its southern termina- 
tion, almost exactly in the centre of the State. Tracing 
the geological formations northward from Texas into New 
Mexico and along the eastern flank of the Rocky Mountains, 
we find the belt of Cretaceous and Tertiary covering a very 
large area, extending as far east from the mountains as the 
centre of Kansas, and covering nearly all Nebraska and 
Dakota, the northwestern corner of Iowa, and the western 
half of Minnesota. The Triassic belt mentioned as oceur- 
ring in Texas occupies a broad area in the Indian Terri- 
tory and the southern central part of Kansas. It is also 
quite extensively exposed along the streams of New Mex- 
ico, forming the border of the Llano Estacado or Staked 
Plain. The Cretaceous and Tertiary rocks of the west 
have nowhere anything like the economical importance 
which they have in New Jersey; but from a paleeontologi- 
cal point of view they are of interest, and, especially in the 
lower Mississippi valley, have been studied with care and 
in considerable detail by the State geologists. Included 
within this border of more recent rocks, and comprising 
the whole of the Northeastern Central group of States (see 
below), as well as the western portion of the Northwestern 
Central, and smaller portions of the Southeastern and 
Southwestern Central groups, is a region underlain almost 
exclusively by Paleozoic rocks, covered with post-Tertiary 
and recent detrital formations, the intermediate members 
of the geological series being entirely wanting. These 
Paleozoic strata include very extensive and complete rep- 
resentations of both the Lower and Upper Silurian series, 
and also of the Carboniferous, including both the upper 
and lower members of this division of the Paleozoic. 
As we leave the Alleghany escarpment in going west- 
ward we find the disturbances of the strata becoming less 
and less marked, what flexures there are being exceed- 
ingly broad, so that over large areas the rocks seem to 
lie in an almost undisturbed horizontal position, The 
geographical distribution of the areas underlain by 
the Coal-measures in this region is indicated below 
(p. 864). Caleareous and calcareo-magnesian formations 
are especially prominent over this great area of nearly 
undisturbed strata. As we proceed westwards from the 
Appalachian belt we find the purely detrital and siliceous 
rocks diminishing and the caleareous gaining in impor- 
tance and thickness. Thus the millstone grit, which on its 
eastern edge is in places more than 1000 feet thick, is found 
in parts of the Mississippi valley to have diminished to a — 
few feet, or even in places to have disappeared altogether. 
With this diminution of coarser detrital and siliceous 
material comes in a wealth of organic forms, and the rocks 
of the region in question have been most fruitful of mate- 
rial for the paleontologist. Towards the western and 
northwestern portions of the Palwozoie area there occur 
several marked breaks in the uniformity of the geological 
character of the region. These are due to the a) : 
at the surface of rocks older than the lowest Silurian— 
rocks, indeed, which, up to the present time, in spite of 
forty years of diligent search, have not been found to 
exhibit any traces of life. For this reason these r 
which uncomformably underlie the Lower Sil and 
in such a position as to prove beyond a doubt 
assumed that position before the deposition of the 
known fossiliferous rocks, were called Azoie by Fo 
Whitney, but are now more generally known as . 
a name substituted by Dana. The Azoic areas 
Texas, northern Texas, and central Arkar 
tively small, and have been but little stu 
since, thus far, they have not been shown 
economical value. The Azoic area in southeast 
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is also of small dimensions, but economically important, 
since iron-ores, large in quantity and of great purity, occur 
here, at the well-known Iron Mountain, Pilot Knob, and 
other localities. Far more important than those already 
mentioned, however, is the Azoic area of northern Wiscon- 
sin and northwestern Minnesota, which is in direct connec- 
tion with the great Azoiec district of so much importance in 
Canada as forming the mass of the Laurentian mountains. 
The region in Wisconsin forming the divide between the 
waters flowing into Lake Superior and those uniting with 
the Mississippi is one of Azoic rocks, and from this a long 
spur extends southwesterly through Minnesota and north- 
easterly to Lake Superior. It is in this region and in this 
formation that the iron mines oceur which are of so much 


importance to the country (see p. 865), the principal mines | 


lying about 1500 feet above the sea or 900 feet above Lake 
Superior. 
ders of the lake, is the very important copper region (p. 867). 
The copper-bearing range, which rises in places to an ele- 
vation of as much as 2000 feet above the sea-level, is made 
up of old volcanic masses interstratified with sandstones 
and conglomerates of Lower Silurian age. The so-called 
trappean range runs from the extremity of Keweenaw 
Point southwesterly along and near the shore of the lake, 
and finally disappears some distance beyond its western 
end; but the portion of the range which is of importance 
for its copper mines is in Michigan and on or near Kewee- 
naw Point. The detrital formations which cover most of 
the surface of the Paleozoic area, the boundaries of which 
have here been indicated, are of varied character. Over 
much of the country the principal detrital material present 
is that which has been left behind by the slow wasting 
away, under the influence of the rain and other atmospheric 
agencies, of the calcareous rocks which there occur. This 
kind of material forms the bulk of the soil in the higher 
portions of the region lying near the Ohio and its junction 
with the Mississippi, and northwest to Minnesota. The 
river-bottoms grow wider as we proceed in the direction of 
the drainage towards the Gulf of Mexico, but the thickness 
of alluvial soil overlying the Tertiary and Cretaceous does | 
not seem, in general, to be very great. The material | 
liberated by the decomposition of the rock has been so fine 
that most of it has been easily carried away where the 
volume of water in the rivers was considerable. Coarser 
detritus occurs near the mountain ranges, especially those 
on the east, where strata made up in large part of pebbles 
or even boulders of quartzose or other indecomposable 
rocks form a considerable portion of the underlying forma- 
tions. An important feature in the surface geology of the 
northern portion of the central area as well as of the 
extreme northeastern portion of the United States, or that 
comprised within New England, New York, the northern 
part of Pennsylvania, and the region adjacent to and south 
of the Great Lakes, is the presence of a large amount of 
coarse detrital material in the form of boulders, gravel, 
and sand, which has been, in large part, brought from the 
north, and which is mixed very unequally in different 
regions with the material resulting from the disaggrega- 


To the northwest of this Azoic area, on the bor- | 
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tion, decomposition, and abrasion of the closely adjacent 
or underlying rocks. The origin and mode of distribution 
of this so-called “northern drift” has long been a fruitful 
subject of discussion among American geologists. By far 
the larger number of those who, in later years, have dis- 
cussed the problem have been inclined to ascribe the origin 
of the drift almost entirely to glacial causes. It is assumed 
that the northern portion of the continent was, during the 
so-called “ glacial epoch,” covered deeply with ice, and that 
all, or nearly all, that we see at the present time upon the 
surface of the region thus covered is the result either of 
this icy envelope or of the floods produced by its melting. 
The present writer believes the phenomena to be much 
more complicated and difficult of explanation than is gen- 
erally supposed, but contents himself with simply stating 
what is the current belief among American geologists. 


PoLiITIcAL AND NATURAL SUBDIVISIONS. 


As politically organized at present the area included 
within the limits of the United States is divided into forty- 
nine subdivisions, including Alaska. There are thirty- 
States, eight Territories, and three subdivisions, 
’ neither States nor Territories, each of which stands in a 

pe relation to the general Government—namely, the 
of Columbia, the Indian Territory, and Alaska: 

following table (I.) of the States and Territories the 
are followed by their customary abbreviations. The 
are those of admission into the Union as States; in 
se of the thirteen original States (printed in small 
. they are the dates when those States ratified the 
The names of the Territories are printed in 
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TABLE I.—Area and Population of the States and Territories. 


ri a 
a jeeps 
wf] Arenim | Papal | Fepale | ga | S58 
States and Territories. 68) Square} sinet, | aune’ ao |2e= 
= ane Ll, une 1, eo |sn 
|$.8| Mites. | “ 1a7o. 1880, 9) 8 ed bak 
a <| |22\n82 | 
Alabama (Ala.).... 2,2 996,992 1,262,505] 26.6 | 24.5 
Arizona (Ari.).. 3,02 9,658) 40,440, 318.7 04 
Arkansus (Ark.) 3,85 484,471 802,525) 65.6 15.1 
California (Cai.) y 560,247 864,694) 54.3 5.5 
Colorado (Col.)2. 925 39,864 194,327, 387.4 1.9 j 
Connecticut (Co . 587,454 622,700; 15.8) 128.5 | 
Dakota (Dak.)..... f 14,181) 135,177) 853.2; 0.9 
DELAWARE (Del,).. | 2,050) 125,015 146,608} 17.2) 74.8 
District of Columbia (D. C.).| 70| 181,700} 177,624) 34.8 | 2960.4 
Florida (Fla.).. oon 58,680 187,748 269,498) 43.5 | 5.0 
Grorera (Ga.) 17838 69,475) 1,184,109) 1,542,180) 30.2 26.1 
Idaho (1d.)... $4,800 14,98 32,610) L174 0.4 
Hlinois (M.).. + |1818; 56,650) 2,539,891) 8,077,871! 21.1) 55.0 | 
Indiana (Ind.)..... «| 1816 36,350) 1,680,657) 1,978,801, 17.7) 58,1 | 
Indian Territor male 64,690 | | 
lowa (Ia.).... 1846 56,025) 1,194,020) 1,624,615) 36.0 29.3 
Kansas (Kan.) 1861 82,080! 364,399 996,096| 173.3 12.2 
Kentucky (Ky.)2 {1791 40,400) 1,321,011) 1,648,690) 24.8 41.2 
Louisiana (La). 1812 48,720 726,915 989,946) 29.3; 20.7 
Maine (Me.),.... 1820 33,040 626,915 648,936) 3.5 | 21.7 
MARYLAND (Md.) E {1788 12,210 780,894 934,943) 19.7, 94.8 
MASSACHUSETTS (Mas 11788 8,315} 1,457,351) 1,783,085) 22.3) 221.8 
Michigan (Mich.).... 1837 58,915) 1,184,059) 1,636,937) 38.2 28.5 
Minnesota (Minn.). 58 i 77.5 | 9.8 
Mississippi (Miss.), i 36.6 244 
Missouri (Mo.)..... 25.9 81.5 
| Montana (Mon.)... 5 90.1 0.3 
Nebraska (Neb.)... 22 267.8 5.9 
Nevada (Nev,)....... 2 46.5 0.6 
New Hampsuire (N. 9,805 8.3 9.0 88.5 
New Jersey (N. J.). R y , 24.8) 151.7 
New Mexico (N.M.). pee | ae) 2, i! 5 80.1 1.0 
New Youn. (Nu ¥.).<.0.ccvect 1788) 49,170) 4,382,759) 5,082,871, 15.9 106.7 
Nortu Carorina (N.C }} | 52,250) 1,071,361; 1,399,750) 30.6) 26.8 
Ohio (O.)......4+++ | 41,060) 2,665,260 3,198,062) 19.9 78.5 
Oregon (Or.)... | 96,030| | 90,923| 174,768} 92.2) 1.8 
PENNSYLVANIA (Pa.). Los 45,215| 3,521,951| 4,282,891) 21.6 95.2 
RuopeE Jstanp (R. L.)....... 1790 1,250: 217,353 276,531) 27.2) 254.9 
Soutn Carourna (S. C.)...../1788) 80,570 705,606} 995,577, 41.0) 383.0 
Tennessee (Tenn.)... ~.. 1796 42,050} 1,258,520) 1,542,359) 22.5 36.9 
Texas (Tex.)....... 11845| 265,780 818,579} 1,691,749) 94.4 6.) 
Utah (Ut.)...-.+ wees 84,970 86,786 143,963) 65.8 ut 
Vermont (Vt.).. 1791 9,565 330,551 $32,286) 0.5| 36.4 
Vireria (Va.).... 1788 42,450) 1,225,163| 1,512,565) 28.4) 37.7 
Washington (Wash 69,180 28,955 75,116) 213.5 » Py 
West Virginia (W. Va.)2......|1862 24,780 442,014 618,457, 39.9 25.1 
Wisconsin (Wis.)2........e008 1847 56,040) 1,054,670) 1,315,497) 24.7 24,2 
Wyoming (Wy.)se-ceeseseceee| eens 97,890 9,118 20,789, 127.9 0.2 
} 
United States.......... 3,019,140, 38,558,371) 50,155,783, 30.08 | 17,29 
ALASKA... ce ceseccncceverccces [eons 581,409) ..--.eeeee 38,426) 


As long as the population of the country was limited to 
the Atlantic and Gulf coasts there was no difficulty in 
classifying the divisions geographically; the Northern, 
Middle, Southern Atlantic, and Gulf States constituted a 
natural grouping. The almost unknown and at that time 
not easily accessible region beyond them to the west was 
known as ‘‘the West,” and by this term until more than a 
quarter of the present century had elapsed the valley of 
the Mississippi and its tributaries on the east was desig- 
nated. It was not until about the middle of the century 
that a still farther “West” began to be taken into 
consideration. 

Early in the history of the country the six northeastern 
States (Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, and Connecticut) received the still current 
designation of New England. And till after the Civil War 
there was the division of the States into Southern or North- 
ern, accdrding as slavery was or was not permitted. 

The suggestion was made by Mr. Gannett, geographer of 
the census of 1880, “to divide the country into three great 
divisions,—the Atlantic region, the region of the Great Val- 


ley, and the Western or Cordilleran region.” The region of — 


the Great Valley he calls the Central region, and this is 
again subdivided into two parts—the Northern Central and 
the Southern Central—by the Ohio river and the southern 
boundary of Missouri and Kansas. The Atlantic division 
is also subdivided, by a line following the south boundary 
of Pennsylvania and New Jersey, into the North Atlantic 
and South Atlantic divisions. The Western or Cordilleran 
division is limited on the east by the eastern boundaries 
of Montana, Wyoming, Colorado, and New Mexico. A 
further subdivision will be found convenient at times, the 
Northern Central region being divided into two parts (the 
Northeastern and the Northwestern) by the Mississippi, and 
the Southern Central also into two parts (the Southeastern 
and Southwestern) by the same river. The Western or Cor- 
dilleran division may be naturally divided into the Rocky 
Mountain, the Plateau, and the Pacifie Coast regions. Adopt- 
ing the scheme thus suggested, we have the following group- 


1 The total area (excluding Alaska) is 3,025,600 pruete miles,— 
made up by the addition of uno ized territory (5740), Delaware 
Bay (6 ). and Raritan Bay, ete. (100), The last column shows the 

pulation per square mile of the /and surface, which amounts 
fan to 2,970,000 square miles. 

2 (In the case of these four States the Act of admission took 
effect in the year following its pamere by Congress ; the passage 
of the Act is the date given in this table—Am. Ep.) 
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ing of all the States and Territories of the United States 
(Table II.), the only differences between this scheme and that 
of Mr. Gannett, besides those already indicated, being that 
the Atlantic States are divided into three subdivisions—the 
Northern, Middle, and Southern,—and that West Virginia 


is placed with the Central States because its drainage is to | 


the Ohio and in its physical characters it is allied to the 
Northeastern Central group.! 
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climates of the eastern coasts of the Atlantic and Pacific. 
Humboldt afterwards investigated the facts and published 
a tabular statement, which, as enlarged by Hann, is pre- 
sented in Table III. 

From Table ILI. it will be seen that the difference be- 
tween the mean annual temperature of places in high 
latitudes on the opposite sides of the Atlantic is very large, 
and that it diminishes as we go south. About lat. 30° the 


TABLE II, 
Area Population. . 
H | 
- ee 123) 
: ; eed NE ° Be 
Division. Subdivision. States and Territories. ae | Ba = r| at 
rea. Surface.|,- =i 
Square ©5/ Square Number. 33 55 
iles. 5°) Miles. is© 25 
— Be ~& 
| om 
| |g 
Northern Atlantice...........New England States, New York, New Jersey, | ) 
: Pennsylvania...... Sh ee OF Pa eee 168,765 5.6) 162,065|14,507,407 28.9/89.5 
Atlantic......4 |Middle Atlantic.............. Delaware, Maryland, Virginia, District of Co- ; 
Lig Dis; dastaes stone sieniineess rrtacnp me ee acne 9 soe ape ssn noe cee 57,400, 1.9) 52,005) 2,771,740) 5.5/58.38 
Southern Atlantic........... North Carolina, South Carolina, Georgia, Florida} 200,975) 6.6} 191,970! 4,207,000) 8.4/21.9 
427,140 14.1, 406,040 21,486,147 42.8 53.8 
Northeastern Central.....) West Virginia, Ohio, Indiana, Illinois, Michi- | t | 
; BAN, WISCONSIN... ..0...+-- 0 sereresseseesersereseeceeesescrene] 278,795) 9 269,195 11,825,125 23.5 43.9 
Northwestern Central..... Minnesota, Dakota, Iowa, Nebraska, Kansas, 
Central....... TELS Eves éseradsices aia tae the +53 aict ona deste tub ahs stx-ege seca urbarane 516,840 17.1 509,000) 6,157,443 12.3/12.1 
Southeastern Central....../ Kentucky, ee fecauees oe feeyg tee ee 181,510 6 179,630) 5,585,151 11.1)81.1 
3 . Arkansas, Louisiana, Texas, Indian Territory ; 
Southwestern Central { (including “ unorganized territory)... 438,780 14.5, 430,585] 3,412,362) 6.8| 7.9 
1,410,925 46.6|1,388,410 26,980,081 53.7)/19.3 
Rocky Mountain............. Montana, Idaho, Wyoming, Colorado, New 
Cordilleran 1 BR OSICG: <. 00:08 e<nsaanegets oxnic Korerer erates pugie hk opieatrowh 555,275 18.4) 553,280 406,450! .8) 0.7 
PIALCON oiessxeerssnvens verses Otay NOVA A TIDOINGE vegas Pacesbatcent aiek oe +2} 304,850] 246,669) .5) 0.8) 
Pacific Coast.................., Washington Territory, Oregon, California .......... 317,420) 1,114,578) 2.2) 3.5 
1,187,535 '39 .3) 1,175,550 i 3.5) 1.5 
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From the Atlantic seaboard west to near the base of the 
Plate IX Rocky Mountains the lines of equal mean tem- 
? perature have a considerable degree of regu- 
larity, running approximately east and west. When, on 
the other hand, we reach the borders of the Cor- 
dilleran region we find the isothermal lines 
suddenly deflected from their normal course, 
and in passing across the mountain and plateau belt we 
find them irregular, often concentric over large areas and 
through great ranges of temperature according as the alti- 
tude, width, and general trend of each separate range or 
system of ranges make their influence felt. Hence there 
are three distinct climatic divisions of the United States: 
(1) the eastern region, from the Atlantic to the foot of the 
high plateaus at the base of the Rocky Mountains ; (2) the 
plateau and mountain region of the Cordillera; (3) a 
narrow strip on the Pacific coast, lying west of the Sierra | 
Nevada and the Cascade range. These three divisions areof | 
very unequal size and importance. The first embraces about | 
three-fifths of the entire country, and contains fully nine- | 
teen-twentieths of its population; the second is also much 
larger than the third, containing not much less than a mil- 
lion square miles, but is very sparsely peopled. The third 
is more densely peopled than the second, but small in area, 
although its limits are not capable of being accurately de- 
fined. These three divisions will here be designated the 
Eastern, Cordilleran, and Pacific. 

In the Eastern division the passage from one type of climate 
to another is gradual and uniform, though 


Tempera- 
ture. 


opreabeas rapid. The difference in climate between the 
Wistara eastern and western coast of the Atlantic was 
division; long ago noticed and commented on. It was. 


_. .. George Forster who first controverted the pre- 
vailing idea that the New World in general was colder 
than the Old, and recognized the analogy between the 


! The name Cordilleran is preferred for the Western division, 
because thereby any confusion is avoided which might arise 
from the fact that the people of the eastern States are still more or 
less inclined to call any portion of the Se lying to their west 
by that name. No grouping in which the States and Terri- 
tories are included can be entirely satisfactory ; but in that here 


suggested they are, while Fg ty ste connected, in most 
pat pretty closely allied to each other by their physical, 
clima‘ ’ 


. 


and agricultural characters. 


two sides of the Atlantic have nearly the same mean tem- 
perature, the difference in climate being very great, but 
chiefly dependent on differences in the amount of precipita- 


tion. Nearly the whole area of the United States is in- 
TABLE III. 
g Mean Temperature of the 
5 | 
Place. = | ada 2 : 
| ow ‘oldest Warmes 
A | Year. Month. | Month. 
or ° ° } ° 
Nain, Labrador...............]57 12) 25.16 8.82 | 51.08 
Aberdeen, Scotland...... 57 12) 46.76 | 87.22 5774 
St. John’s, Newfoundland/47 36 40.10 | 22.46 . 49.54 
Brest, Framce....e...-se.++(48 24) 53.60 | 42.44 64.76 
Halifax, Nova Scotia... ... 4442) 43.34 | 22.64 | 64.40 
Bordeaux.......cccsceeee (44 48° 55,04 | 42.44 69.08 
| J 28.94 | 75.56 
ICR sch sdals vi ;08 " 48.20 77.18 
Norfolk, Virginia........ .../86 50, 59.18 | 40.28 78.62 
San Fernando, Spain...|36 30) 638.50 | 52.70 | 76.10 
, t 


eluded between the annual isothermals of 44° and 68°—a dif- 
ference of 24°, the corresponding difference of latitude being 
about 15°, The average change of temperature is, therefore 
1.6° for each degree of latitude,—the most rapid change of 
temperature with the latitude known in any region of any- 
thing like equal extent. The causes of the oo righ ~ soe 
of temperature in going south along the Atlantic 

are the position of the Gulf of Mexico, the high temperature 


‘of its waters, and the increasing prodominance of south- — 


westerly winds. From these circumstances the Sey ee 
tion of the Atlantic coast of the United States is decidedly © 
warmer than the regions corresponding to it in latitude on 
the west side of the Pacific, while farther north hoy ha e 
the same latitude on the west sides of the two oceans have 
approximately the same temperature. of 
temperature on the corresponding sides of the 
Pacific is the result of causes now easily unde: 
being the position of the mass of the land wi 
the direction of the prevailing wind 

coast to the eastern of t) 4 
curves for the year are near! 


VOL. XXIII. 


UNITED STATES 


\ 


i 


5 a) 
1G Hf 


im 


KA J 
te 


= 


om 
Se AG | 4 5 Ae 
Xe Hh. a ao 
* Wo Tan ‘a. i, = \ 
Za, oR \ \ T 
* a Naan i . »f a 
4 ‘ i i y 4 pes 
F poor PEARS 
i <a Fey ( CA 
J 3 r \ o ( (9) so 
oe & os Le a 
Le eye . 
ra : ot 
6 


Wa 


iY YY 

‘ 3 
2 Ih 

p y 

By ) rf 


MEAN ANNUAL 
TEMPERATURE CHART 
OF THE UNITED STATES 
From Chart by Casetes A.Scuorr 


fa ik 
Assistant U.S.Coast and Geodetic Survey a so 
Bo 


| 
s 


11 Longitude West 97 from Greenwich 93 


N.B. Precipitation between langitudes 


ee. 


Ss. 


i 
So 
& 
I 
= 
f 
5 A or YY 
if 
SFr 
b eee 
Pee 
7 


‘ 


—L 


MEAN ANNUAL 
RAINFALL CHART 
OF THE UNITED STATES 
From Chart by CHARLES A.SGHOTT 


See ee 
he Assistant U.S. Coast and. Geodetic Survey ag rg 
a 


1LO3° and 123? umpertectly Tiere 2 
= . i e= Ws 


ENCYCLOPADIA BRITANNICA ,NINTH EDITION 


_, 


co 


} ws | 
~ » 
<= nerey ha 4 


_ , ‘oe: i 


' 
i 
{ 
j 
* 
} 


CLIMATE. | UNITED 


east and west course, being only interrupted in this regu- 
larity and deflected to a certain moderate extent in passing 
across the Appalachian chain, which nowhere rises high 
enough to give achance for permanent accumulation of 
snow. These curves, of course, are roughly parallel to the 
coast-line of the Gulf of Mexico, which over a breadth of 
fourteen degrees of longitude does not vary much from an 
east and west direction. The region over which a higher | 
mean annual temperature than 68° F. prevails includes 
nearly the whole of Florida and a narrow strip along the 
Gulf, which widens rapidly in Texas, where the trend of 
the couast-line suddenly becomes nearly north and south. 
The extreme south end of Florida, which just touches 35°, | 
has a mean temperature of over 72°, the isothermal of 76° 
being nearly on that parallel. The isothermal of 64°, 
which meets the Atlantic coast near the borders of North 
and South Carolina, keeps nearly on the parallel of 34° as 
far west as about 100° W. long., where it is rapidly deflected 
southward, in conformity with the direction of the other 
isothermals, by the gradually increasing elevation of the 
country when the plateau region is encountered. The iso- 
thermal of 60° is nearly parallel to that of 64°, except that | 
it manifests the influence of the high southern extremity | 
of the Appalachians, and is in consequence considerably 
deflected to the south between the meridians of 83° and 87°, | 
The isothermal of 52° is, to the west of the Appalachians, | 
nearly coincident in position with the Ohio river as far as | 
Cincinnati, and thence follows an undulating course, with 
a nearly westerly general direction, through Indiana, IIli- 
nois, northern Missouri, and along the northern boundary 
of Kansas to the border of Colorado, where it is suddenly de- 
flected and runs with a nearly southerly course for a dis- 
tance of fully 500 miles along the eastern base of the Rocky | 
Mountains, These portions of the country which lie be- | 
tween the isothermals of 44° and 52° are New England, 
with the exception of Maine and the northern part of New | 
Hampshire and Vermont; New York, excluding the ex- 
treme northeastern corner (the Adirondack region); the 
Appalachian plateau region on the borders of New York 
and Pennsylvania; nearly all of Ohio; two-thirds of In- 
diana and Illinois; nearly all of Michigan and Iowa; 
southern Wisconsin; southeastern Minnesota; nearly all 
Nebraska; and the southern half of Dakota. The iso- | 
thermal of 40° passes through the centre of Maine, cuts 
off the extreme northern end of New Hampshire and Ver- 
mont, then passes out of the United States, re-entering at 
the west end of Lake Superior, passing through the centre 
of Minnesota, making a large loop to the south in eastern 
Dakota, and then trending northwestwardly until it passes 
pay the boundary line of the United States in 107° W. 
ong. 
Within the Cordilleran region, or west of the 105th | 
meridian, the position of the isothermals is 
a largely dependent on that of the mountain | 
division: @tges, which rise high enough profoundly to 
* influence the climate, though it is only at a 
few points, especially round the summits of the lofty 
voicanie cones near the Pacific coast, that they reach the 
region of perpetual snow. This deficiency of lasting accu- 
mulations of snow, however, is in very considerable part 
due to the smallness of the precipitation. Observations of 
temperature on the higher ranges are extremely deficient. 
On Mr. Schott’s temperature chart (Plate IX.) the isother- 
mal of 44°, which, as already mentioned, east of the Cor- 
dilleran region nearly coincides with the northern boundary 
of the country, encloses within a great southerly-reaching 
loop the whole of the higher portion of the Rocky Moun- 
- tains, extending as far south as the 34th parallel, or to 
about the position in latitude of the isothermal of 60° in 
the eastern division of the country. The crest of the Sierra 
Nevada, Cascade, and Blue Mountain ranges is also within 
the curve of 44°. The highest portion of the Rocky 
Mountains, as far south as 39° N. lat., is laid down as 
haying a mean temperature lower than 36° F. The whole 
of the Great Basin and the Columbian plateau is indicated 
as having a considerably higher temperature than the 
dominating system of ranges which enclose it on the east 
and west. Considerable bodies of snow remain on the 
summits of the ranges during a large part of the year, at 
least as far south as 39° N. lat. In the plateau region of 
Arizona, Utah, and Nevada the decline of the ranges, the 


generally lessening elevation of the region, and the facility 
of access which the topographical conditions allow to the | 
heated air from the south give a high temperature, and_ 
‘th als form irregularly concentric loops extend- | 
ing from the head of the Gulf of California northwards. 
_ The isothermal of 52° reaches as far north as Virginia 
_ City, i and that of 72° extends to Fort Mohave, 
tae as 


rong contrast with the Eastern division, we find in 
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the region bordering on the Pacific a very marked ten- 


| dency to a parallelism of the isothermals with 


of the 
Pacifie 
division. 


the trend of the coast; consequently, a very 
moderate change in the mean annual tem- 
perature may be met with over a large range of 
latitude. The character of the isothermals here is greatly 
modified by the position of the two parallel ranges, the 
Coast Mountains and the Sierra Nevada, which enclose 
valleys of great extent but of low altitude. In general the 
temperature of the Pacific coast-belt is much more uniform 
and higher than that of the Atlantic side of the United 


| States. The isothermal of 60° runs nearly parallel with 


the coast, and not far distant from it, from the southern 
line of California north through nearly three degrees of 
latitude. The isothermal of 52° approaches San Francisco 
in lat. 37° 48’, and keeps near the coast to as far north as 
lat. 47°. <A higher mean temperature than 48° prevails 
over the region adjacent to Puget Sound, at the northern 


boundary of the country, in lat. 49°, while the mean tem- ° 


perature of the northern part of Maine, between the 
parallels of 45° and 47°, is below 40°. Thus it may be said 
with truth that near the Pacific coast we have a difference 
of only 12° in mean temperature in a range of over sixteen 
degrees of latitude. And if we pass from the immediate 
vicinity of the coast in lat. 35° into the San Joaquin and 
Sacramento valleys, we may range over five degrees of 
latitude and keep in a region of which the mean tem- 
perature is not below 60° and nowhere much higher. The 
causes of this are the proximity of the great area of water 
from which the prevailing winds blow, the modification 
which the temperature of this ocean undergoes near the 
American coast by the Asiatic coast current and the 
northern or Arctie coast current, and the position of the 
mountain ranges near the coast. Uniformity of climate 
along the edges of the land is still further aided by the 
peculiar nature of the currents along this coast. The in- 
fluence of the warm Asiatic current—the Kuro-Siwo—is 
distinctly felt in raising the temperature as far south as 
the northern border of California, while farther south the 
cold Arctic current, whick apparently emerges from under 
the warm current, makes its cooling preseneé felt along the 
coast nearly or quite as far as the southern boundary of the 
country. 

The isothermals for the summer months (June, July, 
and August) are much more irregular than 
those of the year, especially in the Eastern 
division. The powerful heating influence of 
the Gulf of Mexico, swept over in summer by southerly 
winds, makes itself extremely apparent in the summer 
isothermals, which bend to the northwest in a most re- 
markable manner, that of 72° reaching as far as the centre 
of Dakota, or beyond lat. 45°. A mean summer tempera- 
ture of 80° and upwards prevails over Florida, a consid- 
erable portion of the Gulf States, and nearly all Texas. 
The belt adjacent to the Ohio, extending north as far as 
the Great Lakes, south along the Appalachian tableland 
into Tennessee and the northwestern corner of Georgia, 
and west through Iowa, Nebraska, and northern Kansas, 
lies between the summer isothermals of 68° and 76°. The 
summer isothermals along the Pacific coast are much less 
considerably changed in position and character from their 
mean annual character than they are on the Atlantic side, 
for reasons which have been already given, while the ir- 
regularity and complexity of the summer curves in the 
Cordilleran region generally would be very distinctly 
noticed if the data were at hand and could be ex- 
hibited with some detail. An extraordinarily high tem- 
perature prevails in summer in the southern portion of the 
Great Basin and in the Arizona plateau region, the iso- 
thermal of 88° surrounding with its northerly-reaching 
loop a large area in the lower valley of the Colorado river 
and extending north as far as lat. 35°. The winter (De- 
cember, January, February) isothermals in the 
Eastern division have more of the regu- 
larity of the annual curves than have those 
of the summer. The winter isothermal of 52° coincides 
very nearly with the mean annual curve of 68°, 
keeping near and closely parallel to the Gulf of 
Mexico. The winter isothermal of 32° runs from Cape 
Cod across Long Island to New York city, and across 
New Jersey, thence making a large loop to the south 
so as to surround the Appalachians, and, after ascend- 
ing northerly again on the west side of that range to near 
the Ohio, passing through Indiana, Illinois, Missouri, and 
Kansas, thence descending in a southwesterly direction 
and sweeping around the Rocky Mountains, and through 
the centre of the Great Basin in a very irregular course. 
On the Pacific coast the form of the winter curves closely 
resembles that of the yearly isothermals. The winter 


_ Summer 
isothermals, 


Winter 
isothermals. 


curve of 52° very closely coincides with that of 60° for the 
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year, and the winter curve of 40° runs from near San 
Francisco, closely parallel to the coast and at a little dis- 
tance from it, as far as Cape Flattery, or through a distance 
of over ten degrees of latitude. 

The irregular, non-periodie fluctuations of the tempera- 
ture are of great interest, and without know- 
ing what these are one would form a very false 
idea of the real character of the climate. It 
does not appear that these fluctuations greatly 
affect the general salubrity of the country, but 
they have a marked effect on the character of the vegeta- 
tion, as well as on the methods of cultivation. The occa- 
sional occurrence of very low temperatures in low southerly 
latitudes where the mean winter temperature is quite 
high is one of the most striking phenomena in the climate. 
Savannah, as Hann remarks, has a mean winter tempera- 
ture the same as that of London and Cadiz, although this 
latter city lies 44° farther north. But the vegetation of 
the two regions is essentially different, because frosts do 
not occur in that part of the Spanish peninsula, Orange 
trees are liable to become entirely frozen everywhere in 
the United States except in southern Florida; this is not 
the case in Spain. The cotton plant is a perennial in the 
south of Spain, while, on the other hand, the stem and 
branches are killed every year by frost in the United States, 
so that the fields have to be annually replanted. 

The following table (IV.), from data arranged by Hann, 
gives an idea of the range of temperature in various parts 
of the country: ; 


Irregular 
fluctuations 
of tempera- 
ture. 


TABLE IY. 

r are | 

eg Mean Monthly Range. 

3 | Mean Yearly 

S Extremes. 

3 Winter. | Summer. 

oo? ° ° ° | 
Fort Sully..........] 44 39 103.5 90.1 108.7 
Fort Snelling..... 44 53 93.2 70.3 93.0 
St. Louis ..| 38 & 90.5 73.2 99.7 
New York 79.0 W1.2 93.0 | 
Macon......... 80.2 59.7 97.2 | 
Charleston... 73.4 52.3 92.7 | 
New Orleans 78.6 55.6 96.2 

I 


The region of lowest winter temperature is that along 
the eastern border of the Rocky Mountains in the northern 
portion of the country, where the temperature not unfre- 
quently sinks so low as to freeze mereury. The lowest 
temperatures observed in this region, as given by Schott, 
are—at Fort Sanders, in Wyoming, —50°; Fort Ellis, Mon- 
tana, —53°. A temperature low enough to freeze mercury 
is occasionally observed in Wisconsin and Michigan, and on 
the borders of Canada and New York. The hottest region 
is that along the lower portion of the Colorado and Gila 
rivers in Arizona and the adjacent part of California. 

An excellent illustrative example of the suddenness and 

severity of the ‘“ cold waves” which occasion- 

or ally pass over the country is afforded by the 

ieee facts gathered by the Signal Service in regard 
to an occurrence of this kind in January, 1886. 


The barometer was high from the Rocky Mountain region to 
the Pacifie coast on the 2d, and from that date to the 5th a slow 
northeasterly movement of this high area was observed; after 
the 5th there was an apparent increase of this high area from the 
region of the Saskatchewan valley and Manitoba. _ On the after- 
noon of the 6th the observers in Wyoming, Colorado, Nebraska, 
Kansas and Missouri were warned of the approach of a “cold 
wave,” accompanied by a “norther,” and of a probable fall of 
temperature of 20° to 25° in the next twenty-four hours. The 
centre of greatest barometric pressure remained north of Dakota 
from the 6th to the 12th, but the cold wave had reached the Guif 
coast and Florida before that date, causing in many places a 
lower temperature than has been observed in many years, and in 
some a lower one than had ever before been known. In Kansas 
many persons were frozen to death, and the loss of stock was 
very great; at Dodge City the wind blew with a velocity of 40 
miles an hour, the thermometer averaging during the day 10° be- 
low zero. In Mahaska county, Iowa, from the 7th to the llth 
twenty persons perished with the cold, and much stock was lost. 
Similar reports came from other parts of Iowa. In Memphis, 
Tennessee, the thermometer fell to 8° below zero. In Nashville, 
from the 9th to the 10th, the cold was the severest on record. In 
New Orleans the cold wave struck the city at 3 A.m. on the 8th, 
and the thermometer stood at 15.2° on the morning of the 9th. 
At Indianola, Texas, the coldest weather experienced for several 
years occurred from the &th to the 13th ; on the 12th snow fell to 
the depth of 3 inches. At Galveston the cold was the greatest 
ever known, the mercury falling to 11°, being a fall of 54° in less 
than eighteen hours. A heavy snowstorm set in on the mornin 
of the 12th, covering the ground to the depth of 6 inches, an 
causing much loss and suffering. At Mobile, Alabama, the 
minimum on the morning of the 9th was 11°, and at Montgomery, 


5.4°. In Florida the cold was very severe; ponds were frozen 
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| the lowest ever recorded at that place. 
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over, and much fruit frozen on the trees. At Atlanta, Georgia, 
the mercury fell to 2.4° below zero. At Savannah it stood at 12%, 
At Charleston, S. C., it 
stood at 10.5°; ice 3 inches thick formed on the ponds. On the 
morning of the 11th, the curve uniting points of which the tem- 
perature was zero ran from Dakota south nearly to Arkansas, 
thence across to the Atlantic, passing south of Knoxville and up 
the coast to Nova Scotia. On the St. Lawrence and beyond it to 
the northwest, the apeaeeet stood at from 10° to 30° below zero. 
This cold wave was remarkable, not only for its severity, but be- 
cause it extended so far to the south and caused so much damage. 
The whole country east of the Rocky Mountains was brought 
under its influence. Of the rapidity of its progress an idea can 
be formed from the statement that the first warning was issued 
from the Signal Office at 12h, 2m., January 7th, for the extreme 
northwest, and that for New England just two days later. This 
area of high barometer moved eastward, after the 12th, to the 
Atlantic coast, following the coast-line, passing over Nova Scotia, 
and disappearing to the eastward on the 16th. 


It appears from Prof. Loomis’s working over of the 
records of the Signal Service that throughout the greater 
part of the United States there is occasionally observed a 
difference of as much as 40° between the maximum and 
minimum of the same day, and that there are a few places 
where such changes are remarkably frequent, These places 
seem to be all west of the 95th meridian, and at or near the 
base of the Rocky Mountains. Thus, in 1874 there were 
thirty-eight stations at which a difference of 40° on the 
same day between the maximum and minimum tempera- 
ture was observed. At Colorado Springs (5935 feet) this 
happened fifty-six times, at Denver (5135 feet) forty-five 
times, and at Cheyenne thirty-three times; at seventeen 
stations it happened only once. At Denver, 15th January, 
1875, the thermometer fell 48° in one hour; and an ob- 
server “ who is pronounced perfectly reliable” reported a 
fall in temperature at that place of 36° in five minutes. 
These changes of temperature felt at Denver were the con- 


comitants of a considerable storm, which came from the 


northwest, and whose centre passed about 250 miles east of 
that place. 

The occasional occurrence of “ hot waves” which sweep 
over large areas of country, raising the temper- 
ature much above its normal height, is one of Hot waves. 
the most striking and most disagreeable feat- 
ures of the climate of the country, and especially of its 
northern and northeastern portions. There is rarely a 
year in which one or more of these abnormal occurrences 
are not observed ; and, although they do not usually last 
more than two or three days, they are sometimes prolonged 
for a month or more, in a succession of heated periods with 
little or no interval between them. Thus, for example, in 
July 1885, the thermometer at West Las Animas, Colorado, 
rose on the 15th to 105.2°; at Albany, N. Y., on the 17th, to 
96.6° ; at New London, Conn., on the 18th, to 92.4° ; in New 
York city, on the 21st, to 95.9°; in Baltimore, Md., on the 
20th and 21st, to 98.3° and 98.7°; at Dubuque, Iowa, on the 
20th, outdoor work was suspended on account of the intense 
heat. Again, a little later, in Dayton, Washington Terri- 
tory, on the 28th of the same month, the temperature rose 
to 102.6°; at Milwaukee, Wis., on the 28th, to 92.8°; at Fort 
Sully, Dakota, on the 29th, to 104.5°; at Yankton, Dakota, 
on the 30th, to 100.7°; at Dubuque, Iowa, on the 30th, to 
97.1°; at Des Moines, Iowa, on the 30th, to 100.1%. All 
through the country many cases of sunstroke occurred, 
eighteen fatal cases having been recorded in Baltimore dur- 
ing the week ending with the 25th. 

The prevailing winds, as in other regions lying in the 
latitude of the return trades, are westerly. 
The extreme southern part of the country is 
just on the border line where the influence of 
the causes by which the trade-winds are originated cease to 
be felt. In the autumn, however, in the southern Atlantic 
States there is some approach to the conditions of the trade- 
wind region, At that season the winds in Florida and 


Winds. 


along the northern edge of the Gulf are decidedly north- 
easterly as far as 33° N. lat. Farther south the Flo 
and the northern Bahamas belong, to a certain ex to 
the trade-wind region. fe 
Along the whole extent of the Atlantic coast nm west- 
erly winds predominate during the entire year, but they 
are chiefly southwesterly in summer and northw r in 
winter. In the following Table (¥.) the direction of the 


summer and winter winds is given in percentages of the 
total amount, for the districts named. 

In the region between the ee and the 
ians, southward as far as the Cumberland range 
ward to Lakes Michigan and Huron, southy 
westerly winds prevail during both summer 
There is an extensive region in the sou 
United States, embracing an area equal to about « 
of the whole country, in which the winds ¢ 


* more violent is the wind at San Francisco. 
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west, while in the winter they are mostly north and north- 
west. This region extends from the extreme southeast of 
California, through Arizona, New Mexico, southern Utah, 
Texas, Arkansas, eastern Colorado, eastern Wyoming, Kan- 
sas, and Nebraska, to Missouri. Farther north, in Wiscon- 


TABLE V. | 


) Summer. Winter, | 


: . 
Jeet ae 


New England ............| 5/10 810 12'24/14)16) 9 11) 
Middle Atlantic States | 
—New York to North- | 
east Virginia.............) 8/10 6 |11/14/19]16/15 
South Atlantic States 
—Southeast Virginia 
| to Georgia...........-ssn |7 12, 8 |12/17 26|11 


aisha 7/6/1118 14.17 


sin, Minnesota, and northern Michigan, south winds pre- | 
yail in the summer, but in winter there is no such marked 
predominance of northerly and northwesterly winds as in 
the region to the southwest. The influence of Lake Supe- 
rior is clearly indicated in northern Wisconsin, where the | 
prevailing winds in summer are from the lake and in win- 
ter from the land. On the Pacific coast the winds have a |} 
decidedly westerly character; but in the winter this pre- 
ponderance is much less marked than in summer. On the | 
coast of Washington Territory southeast is the prevailing | 
direction, these winds being probably the southwest winds 
of the Pacific coast deflected by the mountains which lie 
close upon the ocean. In the interior of Washington Ter- 
ritory southwest is the prevailing direction in both summer 
and winter. On the California coast the winds are very | 
strong and steady from the northwest in the summer, but | 
more to the southwest in winter. Insummer the intensely | 
heated plateau to the east draws the air from the Pacific, | 
which blows with violence through every depression in the 
coast ranges towards the heated land-mass. There is no 
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“wind-gap” in the coast ranges from the Columbia river to 
Santa Barbara so deeply and widely cut as that of the Gol- 
den Gate at San Francisco, At this point the cool winds 
from the sea find entrance to the Great Valley of the Sac- 
ramento and San Joaquin, and the mass of air thus set in 
motion spreads itself out fan-like after passing through the | 
Gate, so that the prevailing winds in those valleys are in 
summer always from the Bay of San Francisco towards the 
mountains. The hotter the weather in the interior the 
But this condi- 
tion is limited to the daytime. At night the rapid cooling of 
the higher plateau checks or stops altogether the indraught | 
of air, and an almost entire calm prevails at San Francisco, 
while the cool air flows in a gentle breeze down the slopes 
of the mountains, in a reverse direction from that which it 
had during the daytime. In the winter the westerly direc- 
tion of the winds in this region is still greatly predomi- 
nant, but the prevailing westerly current of air is not in- 
tensified in its motion as it is during the summer. Over 
the plateau and mountain region included between the 
Sierra Nevada and the Rocky Mountains the surface winds 
are irregular, being governed by the topography of the 
country ; but the upper currents are, in general, from the 
west. In the southern part of this region, in the valley 
of the Gila and the lower Colorado, there is a large area 
which is intensely heated in summer, and towards which 
the winds blow from the lower region to the south, and es- 
pecially from the Gulf of California. Here the predomi- 
nance of southerly winds in summer is very great; but the 
mountain ranges to the west have so declined in height in 
this southern region that westerly winds are nearly or quite 
as common as northerly ones. Farther east and northeast, 
as has been seen, the preponderance of northerly winds in 
winter is very great. 
In ieeitvence to precipitation the territory of the United 
. States may be divided into two nearly equal 
portions by the meridian of 100°, the region to 
the east of that meridian being one of sufficient 
and pretty regularly distributed rainfall, while that to the 
west is irregularly and insufficiently supplied, with the ex- 
of a narrow belt on the Pacific coast, over a part of 
which the precipitation is irregular, but fairly sufficient, 
while eeather portion is very abundantly supplied with 
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ions of less than 20 inches of precipitation must be es- 
1 or, where the amount falls considerably 

un table or even deserts. For regions where 

sipitation is between 20 and 25 inches cultivation of 
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the soil may be on the whole possible, but will be liable to 
serious drawbacks, since the smaller the rainfall the greater 


| the liability to a series of years when it will fall below the 


mean, with partial or total failure of the crops and conse- 
quent suffering. Of course, in regions favorably situated 
for artificial irrigation much may be accomplished in the 
way of making up for deficient precipitation. If in the 
light of these preliminary remarks we consult Mr. Schott’s 


| rainfall charts of the United States we find that the whole 


of the Eastern division of the country is well supplied with 
moisture. The isohyetal of 26 inches, which may be taken 
as approximately the dividing line between a sufficiently 
and an insufficiently watered area, crosses the northern 


| boundary to the northwest of Lake Superior, runs south- 


westerly to the 97th meridian, which it strikes in about the 
latitude of St. Paul (45°), and runs thence very nearly 
south, with a slight westerly inclination, so that when it 


| reaches the northern border of Texas it has advanced west- 


ward as far as the 99th meridian, near which it remains 


| through four degrees of latitude, to the parallel of 31°, when 
_it again advances about four degrees:to the westward, and 
| then runs southeasterly to the Gulf of Mexico, near the 


mouth of the Rio Grande. As thus indicated, the isohyetal 
line of 26 inches leaves to the east, or in the moister region, 
a large part of Minnesota, the eastern edge of Nebraska, 
rather less than half of Kansas, most of the Indian Terri- 
tory, and about half of Texas. The line of 20 inches crosses 
the northern boundary of the country at about the 97th 
meridian, and runs south with moderate undulations, gain- 
ing a little in westing, so that in the centre of Texas, on the 
31st parallel, itis in about longitude 102°. Thence its course 
is southeasterly to the Gulf, in a course nearly parallel to 
the isohyetal of 26 inches, and at a very short distance from 
it. The isohyetal curve of 32 inches, or that marking the 
western limit of abundant precipitation, is in general pretty 
nearly parallel to that of 26 inches, and not far distant from 
it,so that in general it may be said that we pass from a 
region where precipitation is abundant to one where it is 
decidedly insufficient in traversing a belt of country having 
an average width in longitude of about three degrees. The 


only important exception is that towards the north the 


distance between the isohyetal lines widens rapidly, that 
of 32 inches having an almost easterly course along the 
southern shore of Lake Superior and the northern of Huron. 
Moreover, there is in the lines of 26 and 32 inchesa marked 


loop running to the southeast so that almost the whole of 


Minnesota is brought within the area over which the pre- 
cipitation ranges between 20 and 32 inches, considerably 
the larger portion having over 26 inches. The position 
of the curve of 32 inches is such that a small part 
of eastern Wisconsin, and a portion of eastern Michigan, 
and asmall irregularly shaped beltin. New York south 
of Lake Ontario lie in a region of less than that amount 
of rainfall. 

The regions of largest precipitation are those bordering 
on the Gulf of Mexico and the Atlantic. Along the Gulf 
the rainfall between the meridians of 85° and 92° exceeds 
56 inches in amount, and the curve of 56 inches extends 
northward so as to embrace a portion of Arkansas, Tennes- 
see, Georgia, and South Carolina. There is no part of the 
Atlantic coast, except the extreme end of Florida, where 
the precipitation is as large as 56 inches. At various points 
the average is above 50, as in eastern North Carolina, the 
line of 44 inches running nearly parallel to the coast, and 
not far from it, as far south as lat. 37°, when it bends west- 
wardly. The greater part of the Eastern division of the 
United States thus enjoys a sufficient but not over-abundant 
amount of precipitation, namely, that coming within the 
limits of 32 and 44 inches. Small areas in several of the 
States, however, have somewhat over 44 inches of rainfall. 
In the region of sufficient and in places abundant rainfall 
thus designated there is, on the whole, no such thing as a 
clearly-defined rainy season. Along the Atlantic sea-coast 
from Portland to Washington, through the Hudson river 
valley, Vermont, northern and western New York, in the 
Ohio valley from western Pennsylvania to Missouri, south 
to Arkansas and down the Mississippi to its mouth, the 
rainfall is pretty uniformly distributed throughout the 
year. There are, however, local peculiarities in the distri- 
bution. Thus, in the Atlantic sea-coast region, as far south 
as Washington, there are three nearly equal maxima, about 
the middle of May, August, and December. In the region 
adjacent to the Hudson river valley through to western 
New York two maxima are indicated, one early in July 
and one about the middle of October, while there is one 
principal minimum, early in February. In the Ohio river 
valley, west to Missouri, there is one principal maximum 
and one principal minimum, the former early in June, the 
latter early in February. In the lower Mississippi valle 
and in that of the Red River there is one principal maxi- 
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mum and one principal minimum, the former early in De- 
cember, the latter about the middle of October: there is also 
a secondary maximum in July, and a secondary minimum 
in June. 


the principal one about the end of July, the secondary one 
early in December, while there are a principal minimum 
early in October and a secondary one towards the end of 
April. Along the upper Mississippi, in central Minnesota 
and part of Wisconsin, there is a decided tendency to a con- 
dition of summer precipitation and winter drought; there 
are two maxima, a principal one about the middle of June 
and a secondary one about the middle of September, and a 
principal minimum about the beginning of February. This 


is a similar condition of precipitation to that prevailing in | 
the Hudson river valley and westward, except that in the | 


upper Mississippi region the range is much larger. Again, 
on the Atlantie coast from Virginia south to Florida there 
is also a strongly-marked prevalence of summer rains, there 
being one maximum of very large range late in July or early 
in August, with two small adjacent minima about the middle 
of April and late in October. There are also subordiuate 
maxima in March and December. 

On the Pacific coast the increase in the amount of pre- 
cipitation as we go northward is a very marked feature of 
the climate. Thus at San Diego the mean of the series 
from 1850 to 1874 is given at 9.31 inches; that of San Fran- 
cisco, for nearly the same years, at 21.49; that of Astoria at 
77.61. Along the coast of California, as well as in the in- 
terior of that State in the valley and on the western slope 
of the Sierra Nevada, there is an almost entire absence of 
rain during the summer months, and a strongly marked 
maximum in December, Farther north, with the great in- 
crease in the total annual amount of precipitation already 
noted, there is also an increase in the rainfall of the sum- 
mer, which amounts in the extreme northwestern corner 
of Washington Territory to 10 or 12 inches during the three 
summer months. A large portion of the precipitation in 
the higher region of the Sierra Nevada is in the form of 
snow, of which the amount in different years appears to be 
very variable. Indeed the same thing may be said of pre- 
cipitation in general on the coast of California. The largest 
amount of rainfall at San Francisco during the years 1851 
to 1874 is given by Mr. Schott as 36,02 inches, the smallest 
11.73. All through the Cordilleras, from the summit of the 
Sierra Nevada east to the Rocky Mountains, the statistics 
of the precipitation are meagre, and have been very irregu- 
larly taken. The amount in general is quite small. No 
doubt the precipitation on the higher portions of the 
Cordilleran mountain ranges is considerably higher than it 
is in the valleys, as is indicated by the records kept by the 
Signal Service at the station on the summit of Pike’s Peak 
(14,134 feet), the average for 1874-80 being 31.65 inches. In 
the Cordilleran region generally the fact that the precipi- 
tation is larger on the mountain ranges than it is in the 
valleys, and that it is chiefly in the form of snow, is a mat- 
ter of great importance. When the ranges are lofty and 
wide enough to collect and store away a large supply of 
snow, this by its melting furnishes water enough to irrigate 
the slopes and valleys, so that they can be cultivated; when, 
on the other hand, the ridges are low, they, as well as the 
valleys at their bases, are absolutely sterile. 

Those abnormal disturbances of the atmosphere which 
are accompanied by rain and wind may be 
classed under two heads,—ordinary storms, and 
those of destructive violence, or tornadoes. The former 
extend over wide areas, and are ordinarily attended by no 
evil results; the latter are limited to comparatively narrow 
belts, and are often very destructive. The ordinary storms 
of the United States begin with the formation of areas of 
low barometer, which are first heard of in the far west or 
southwest, and move towards the east or northeast with a 
velocity averaging for the entire year, as shown by Loomis’s 
investigation of the Signal Service Records for the years 
1872-84, 28.4 miles per hour, the velocity being greatest in 
February and least in August, the former velocity 50 per 
cent. greater than the latter, and the velocity varying also 
very greatly for the same month in different years, the 
average velocity for the entire year being about two-thirds 
greater than it isin Europe. The direction in which these 
storm centres advance in the remote western stations—as, 
for instance, Bismarck, long. 100° 38’; Fort Sully, long. 100° 
36’; Breckenridge, long. 96° 17/—is towards a point con- 
siderably south of east, but at the more eastern stations it isa 
little north of east. In general, probably about half the storms 
of the country advance from the extreme northwest in great 
curved lines beginning with a southeasterly direction, and 
passing out of the country in a direction a little north of 
east, or, in general, folowing a track nearly parallel in 
position to the Great Lakes and the St. Lawrence. The 
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In the Mississippi delta and along the Gulf coast | 
eastward in Alabama and Mississippi there are two maxima, | 
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remainder of the storms of the Atlantic coast region begin 

in the southwest and travel northeast, or begin in the south 
‘and follow the coast-line pretty closely. In general the 
area of rainfall attendant on the advance of the centre of 
low barometer is in advance of the progress of that centre 
nearly in the direction of its average progress, The diame- 
ter of the rain area is variable, often much over 1000 miles. 
In the case of the great rain storms happening between the 
years 1873 and 1877, as investigated by Loomis, there were 
found to be, in many cases, quite a large number of inde- 
pendent rain centres prevailing simultaneously within the 
general rain area. In one case there were as many as eight 
of these, and there were only nine cases in which there was 
not more than one area in which the rainfall exceeded 
half an inch. The average distance of the principal rain 
centres from the centre of low pressure was about 400 
miles. 

The occurrence of tornadoes in the Mace States is a 
matter of importance on account of their fre- 
quency and their destructiveness, and much peensons, 
has been published in regard tothem. A large amount of 
information will be found in a publication of the Signal 
Service, prepared by Mr. J. P. Finley, and issued in 1882. 
These storms are not limited to any one month or season ; 
but they are most frequent in summer, especially in the 
months of June, April, July, and May, and least so in the 
months of December and January. Of 600 tabulated by 
Mr. Finley, occurring from 1794 to 1881, 112 were in June, 
97 in April, 90 in July, 81 in May, and only 9 in December 
and 7in January. They are most frequent in the after- 
noon, between noon and six o’clock ; the hour in which the 
greatest number occurred was that from 5 to6P.M. The 
course of more than half of the 600 (310) was from south- 
west to northeast, and only 38 moved in the opposite direc- 
tion. Only 46 had a course directed from the eastern side 
|of the meridian towards the western. The width of the 
path of destruction varied from 40 to 10,000 feet, the aver- 
age being 1085 feet. The velocity of progression of the 
storm-cloud, in 130 cases in which this item is given, varied 
from 12 to 60 miles per hour, the average being 30 miles. 
The time consumed by the tornado in passing any given 
point varied from 10 seconds to 30 minutes, the average of 
50 occurrences being 6.52 minutes. The velocity of the 
wind within the cloud vortex was variously estimated at 
from 70 to 800 miles an hour. The whirling motion of the 
cloud was invariably from right to left. Of 600 tornadoes 
investigated, 134 were reported as being “ unusually de- 
structive.” Of these 64 occurred within the States of 
Kansas, Hlinois, Iowa, and Missouri, and this region, lying 
adjacent to the Mississippi river, seems to be that in which 
the conditions are most favorable to the development of 
these phenomena. There are also two areas—one in Georgia 
and one in New York—where tornadoes are more frequent 
than they are elsewhere in the eastern States. Of the de- 
structiveness of these tornadoes some idea may be formed 
from the statement that in many of them buildings and 
everything else projecting from the surface are levelled to 
the ground, fragments of the materials thus uptorn being 
carried often to great distances. In the tornado of April 
18, 1880, the effects of which were felt along a path more 
than a hundred miles in length through Illinois and Mis- 
souri, in one town over which it passed, 65 persons were 
killed, over 200 wounded, and more than 200 buildings were 
demolished. The loss of property in two counties of Mis- 
souri was over a million dollars ! 

The series of destructive storms which took place on the 
19th of February, 1884, is probably the most remarkable 
occurrence of this kind which has taken place in the 
United States since the country was settled by the whites. 
The loss of property was not less than $3,000,000 to $4,000,- 
000, while 800 persons lost their lives, and about 2500 
were wounded. From 10,000 to 15,000 were rendered home- 
Jess, as many as 10,000 buildings having been destroyed. 
Great quantities of live stock also perished. A area 


of barometric depression moved between 7 A.M. of 18th 
and 7 A.M. of the 19th from Fort Keogh to the vicinity of 
Chicago; at the same hour on the 20th it was 150 


miles northwest of Montreal. On the 19th at 7 A.M. 

another extremely elongated area of perigee my am 

had been formed, extending almost north and south across 
| the whole United States, and having its centre aven- 
port, Iowa. Towards this centre the winds blew from north 
and south, the isotherms indicating very great contr: f 
| temperature between the areas of northerly and s¢ 
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winds, this condition of things being an invariable precur- 
sor of tornado development. The two centres of barometric 
disturbance were, as is commonly the case in occurrences 
of this kind, widely separated. At3 p.m. of the 19th the 
centre of the north and south trending barometric depres- 
sion was near Indianapolis, the contrasts of temperature 
remaining extreme, and violent winds developing them- 
selves at various points south of Indianapolis, especially 
along the Ohio river from Cairo to Louisville, in the vicin- 
ity of Nashville, andin northern Alabama. At11 P.M. of 
the same day the barometric trough had diminished some- 
what in intensity, and the entire area of disturbance was 
passing rapidly off to the northeastward. Between 3 P.M. 
and sundown the area devastated was chiefly in eastern 
Alabama and northern Georgia.. Before 11 P.M. the destruc- 
tive storms in North and South Carolina had reached their 
maximum violence; those in southern Virginia were most 
destructive about midnight. The Signal Service charts for 
the day indicate about thirty distinct areas of violent tor- 
nadoes,.most of them between the eastern border of Ala- 
bama and the southern boundary of Virgina. 
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No portion of the United States attains so high a latitude 
that the forest growth should be necessarily dwarfed by 
the cold, or disappear altogether. The northern boundary 
is, however, practically nearly the limit beyond which valu- 
able timber cannot be expected. The portions of the United 
States where altitude is fatal to the growth of forest vege- 
tation are insignificant as compared with the area of the 
whole country. The Appalachian ranges—which originally 
were densely forested from extreme northeast to extreme 
southwest, and which still continue to be so over a consider- 
able portion of their extent—only rise at a very few points 
high enough to cause the forests to disappear. This is the 
case particularly with Mount Washington and the higher 
adjacent peaks, and with the summits of the most elevated 
part of the system in North Carolina. The Adirondacks 
are densely wooded, even almost to the highest summits. 
In the most elevated mountain-chains making up the Cor- 
dilleran system, want of moisture appears to ¢o-operate 
with elevation in thinning out the forests on their flanks 
and causing them to disappear entirely on the highest 
ranges. The timber line on the most elevated peaks of 
Colorado reaches from 11,000 to about 11,500 feet,—the sum- 
mits themselves rising from 2000 to 3000 feet higher. The 
Sierra Nevada is bare of forests in its highest portions. The 
high region about Mount Whitney is, where not snow-cov- 

ered, nothing butan entirely bare mass of granite domes 
and needles. In the central part of the Sierra, in the 
vicinity of the Yosemite valley, forest vegetation is ex- 
tremely scanty above 9000 feet, and the upper 3000 feet of 
the highest peaks is entirely bare of trees, If large areas 
of the United States are destitute of trees, and other regions 
but very poorly supplied, the chief cause of this is want of 
sufficient moisture. 

In briefly indicating the nature and distribution of the 

forests of the United States, we may begin 

ns with the Appalachian region, which here must 
ye tes be taken as embracing also the country to the 
west and southwest including the valleys of the Mississippi 
and Missouri, as far west as the western boundary of the 
State of Missouri, or about the 95th meridian, to the east 
of which lies, coincident with the region of generally 
abundant and everywhere sufficient rainfall, that portion 
of the United States which is almost everywhere densely 
forested, and the only portion which is so, with the excep- 
tion of a comparatively narrow strip onthe Pacific coast. 
Included within this densely-forested region of the Appa- 
lachian system and Mississippi valley there is quite a large 
area destitute of continuous forests,—the so-called ‘ prairie 
region ” (see below). The portion of the United States 
first settled by Europeans was, almost without exception, a 
densely-forested region, over which the aboriginal inhabi- 
tants roamed, without having interfered to any percepti- 
ble extent with the natural forest growth of the country. 
Their.numbers were small, and their habitations were, 
almost without exception, either on or near the shores of 
the ocean and its bays and indentations, or along the river 
bottoms, in such places as were naturally grassed and not 
forested. This densely-forested region extends throughout 
the whole length of the Atlantic coast from Maine to 
Florida, west througlr the region of the Great Lakes to 
beyond Lake Superior, and to the southwest through Louisi- 
ana and for some distance into Texas. It differs from the 
, -forested region of the Pacific in that it is essenti- 
i of deciduous or hardwood forests, while the 
tially one of coniferous trees ; it differs from 
region of the Rocky Mountains in that the 
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latter is not only essentially a region of coniferous trees, but 
one where the forests do not by any means occupy all the 
area, neither do they approach in density or economic im- 
portance those of the eastern division of the country. 
Again, the forests of the east embrace a great variety of 
species, which, as a rule, are very much intermingled, and 
do not, unless quite exceptionally, occupy areas chiefly de- 
voted to one species ; while, on the other hand, the forests 
of the west—including both Rocky Mountain and Pacific 
coast divisions—exhibit asmall number of species, consid- 
ering the vast area embraced in the region; and these 
species are, in quite a number of instances, extraordinarily 
limited in their range, although there are cases in which 
one or two species have almost exclusive possession of very 
extensive regions. The eastern forested region, while con- 
tinuous from northeast to south, southwest, and west, is of 
course marked by changes in the species corresponding 
with the changes in temperature between the extreme 
northeast and the extreme south ‘These changes, how- ° 
ever, are almost without exception gradually made, and we 
pass almost imperceptibly from a northern to a southern 
forest. This condition is, in a measure, the consequence of 
the breadth and high elevation of the Appalachian system 
in its southern extension, along which elevated belt the 
northern aspect ofthe arboreal vegetation is prolonged into 
a region almost semi-tropical. 

The following hardwood trees may be mentioned as being 
the most prominent and important in the forests of the 
eastern division of the country. The sugar-maple (Acer 
saccharinum), called also the hard and rock maple, ranges as 
far south as northern Alabama, but is of the most economi- 
cal importance in New England and the region of the 
Great Lakes. On the southern shore of Lake Superior, 
in the higher portions of the country, on and near the 
divide between the waters flowing into the lake and 
those which descend to the Mississippi, the forest, over 
large areas is almost exclusively made up of this species, 
the “bird’s-eye” variety—formerly much prized for cab- 
inet work—being there abundant. The other species of 
maple of less importance are the soft maple (A. dasy- 
carpum), having a wide range, and attaining its greatest 
development in the valley of the lower Ohio, and the red 
maple (A. rubrum), also ranging from New Brunswick 
westward to the Lake of the Woods and south to Texas, 
and being largest and most abundant in the central por- 
tion of the Mississippi valley. The oaks range over the 
entire eastern forested region from Maine to Florida, and 
west nearly as far as arboreal vegetation extends. The num- 
ber of species is large. The white oak (Q. alba) ranges over. 
nearly the whole forest region of the east, reaching its 
greatest development along the western portion of the Ap- 
palachian belt, and in the valley of the Ohio and its tribu- 
taries. The burr oak (Q. macrocarpa) has almost as wide a 
range as the white oak, extending farther west and north-_ 
west than any oak of the Atlantic forests; it forms, with 
the scarlet oak (Q. coccinea), the principal growth of the 
“oak-openings” in the prairie region. The red oak (Q. rubra) 
has also a wide range; it extends farther to the north than 
any other species. The jack oak or black jack (Q. nigra) is 
a small tree of little value except for fuel, but widely dis- 
seminated in the west and southwest of the eastern forest 
region, and forming with the post oak (Q. obtusiloba) the 
growth of the so-called “cross timbers” of Texas. The live 
oak (Q. virens) is an evergreen tree of considerable value, 
chiefly developed along the Gulf coast and through western 
Texas into the mountains of northern Mexico. The chest- 
nut oak (Q. Prinus) ranges through the Appalachian region, 
from Lake Champlain to northern Alabama, and west to 
central Kentucky and Tennessee. Its bark is used in pre- 
ference to that of the other North American oaks in tanning. 
The ash is represented by several species. The white ash 
(Fraxinus americana) is of special value, and its range is very 
extensive, namely, east and west from Nova Scotia to Min- 
nesota, and southwest to the extreme border of Texas. This 
species has its greatest development in the bottom lands of 
the lower Ohio valley. Towards the west and southwest it 
diminishes in size and importance, and is replaced to a con- 
siderable extent by the green ash (F. viridis). The range 
of the red ash (F. pubescens) is nearly as large as that of the 
white ash, except that it does not extend quite so far to the 
southwest. Its wood is less valuable. The chestnut (Cas- 
tanea vesea, var. americana) is an important tree, with a 
wide range. The American chestnut is smaller and sweeter 

than the European. The species ranges from southern 
| Maine west to Indiana, and south along the Appalachians 
‘to northern Alabama, attaining its greatest development 
along the flanks of the mountains in North Carolina. The 
‘birch is represented in the eastern forest region by several 
species. The white, and canoe, or paper birch (Betula papy- 

racea) reach a higher latitude than any other trees of the 
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American deciduous forest. It ranges south to the moun- | hedges. There are certain trees and shrubs in the eastern 
tainous region of northern Pennsylvania, and west to Brit- | forest region of little or no economical importance, but 
ish Columbia, The yellow or gray birch (B. lutea), is one | which, especially when in flower, are highly ornamental. 
of the largest and most valuable trees of the New England | Of these only a few can be mentioned: the mountain ash 
forest, ranging south along the higher portion of the Ap- | (Pyrus americana), ranging over nearly the whole region, 
palachians to North Carolina, and west to southern Min-| and much cultivated as an ornamental tree on account of 
nesota. There are in the region several species belonging | the beauty of its fruit, of dark reddish or scarlet color, and 
to the two genera of the Juglandacex, Juglans and Carya,| remaining long upon the branches; the sumach (Rhus 
which have a wide range, and are of importance both for glabra), a handsome shrub, from 4 to 10 feet in height and 
their wood and for their fruit, and which also are among | very striking both for foliage and fruit, and a very charac- 
the most attractive ornaments of the forest. Prominent. teristic feature of the New England landscape, as seen along 
among these are the hickory (Carya alba), the butternut the borders of the forests and by the sides of country roads ; 
(Juglans cinerea), the black walnut (J. nigra), and the pecan | the mountain laurel (Kalmia latifolia), covering extensive 
(C. oliveformis). The pecan does not occur to the northwest | areas of half-cleared forests in the hilly regions and very 
of Indiana, has its greatest development in the rich bottom | conspicuous at the flowering season, June and July, one of 
lands of Arkansas, and is the largest and most important tree | the most beautiful of all the characteristic native American 
of western Texas. The butternut occurs in New England, | shrubs; the dog-wood or cornel (Cornus alternifolia), a beau- 
but is by no means an abundant tree in that region; farther | tiful shrub, rising occasionally to sufficient height to be 
west, especially in the valley of the Ohio, it attains its | called a tree, ranging from the St. Lawrence to Alabama, 
maximum development. The black walnut is hardly known | and in certain regions, especially in parts of New Jersey 
in New England, unless on its extreme western border; but | and Pennsylvania, very conspicuous at the time of its flow- 
southwestward along the Appalachians and west to the | ering, the landscape from a distance looking as if it had 
Mississippi it is a tree of great value and importance. It) been snowed upon. The red-bud (Cercis canadensis), a small 
attains its maximum development on the western slope of | tree, isa conspicuous feature of the forest in the extreme 
the southern portion of the Appalachian range and thence | southwest, especially in southern Arkansas, the Indian Ter- 
to Arkansas. Hardly any other wood is ever used for ritory, and eastern Texas. 

gunstocks. The American elm (U. americana) has a wide Although the forest vegetation of the eastern region is 
range, extending from southern Newfoundland to Texas essentially deciduous in character, coniferous trees are 
and west to central Nebraska. This species is especially the widely spread over the whole country from Maine to the 
tree of the river bottoms, and specimens occurring isolated southern border of Georgia. The genus Pinus is by far the 
in natural meadows often attain great size. The rock or most widely distributed and most interesting of the coni- 
white elm (U. racemosa) is a tree hardly occurring in New fers. First in value is the white pine (P. strobus), a north- 
England, but largely developed in the region of the Great | ern tree, having its maximum development in the region 
Lakes, west to northeastern Iowa, and south to central Ken- | of the Great Lakes, ranging from Maine west to Lake Su- 
tucky. Its wood is considerably denser than that of U. amer- | perior, and southwest along the Appalachians to Georgia, 
icana. The beech (Fagus ferruginea) occurs through nearly the and attaining a height greater than that of any other species 
whole of the eastern forest region, ranging from Nova Scotia | in the eastern forest region, namely, somewhat less than 
south and southwest to Florida and Texas, and west to Mis- | half that of the tallest trees in the Pacifie coast belt. The 
souri. The linden, lime, bass-wood, or white-wood (Tilia | most important pineries of the eastern States are in Maine, 
americana) is a tree of wide range, occurring more and more | where this species occurs scattered through the deciduous 
abundantly as we go west from New England through the | forests, aud where the most easily accessible trees of large 
region south of the Great Lakes into the Ohio valley, and size have already been pretty well thinned out; Michigan 
found south along the Appalachians to Georgia. It has its | and Wisconsin are the chief pine-producing States of the 
maximum development towards the west and southwest western and northwestern region. Saginaw Bay, on Lake 
in the rich bottom-lands. The tulip tree (Liriodendron | Huron, may perhaps be designated as the headquarters of the 
tulipifera), called also yellow poplar and white-wood, is one | northwestern pine lumber industry. The somewhat less 
of the largest and most beautiful trees of the eastern forest valuable southern pine (P. palustris), called also hard, yellow, 
region. It is rare in New England, but has its maximum | long-leaved, and Georgia pine, is, in contrast with the white 
development from New Jersey south along the slopes of the pine, decidedly a southern species, ranging from southern 
Appalachians to Tennessee and North Carolina, and west | Virginia south to Florida, and southwest through the _ 
in the Ohio valley. The genus Magnolia is represented by Gulf States to the valley of the Red River in Louisiana 
several species, two of which are of importance, especially and that of the Trinity in Texas. It occurs over ex- 
for the great beauty of the tree and its flowers. These— tensive areas almost entirely unmingled with other species, 
M. glauca and M. grandiflora—like the other species of the occupying the so-called “pine barren” zone of the south- 
magnolia, are pretty closely limited to the Atlantic coast ern Atlantic States, of especial importance in North and 
and Gulf region, and the lower portion of the Mississippi South Carolina and Georgia. The wood of this tree is 
valley. MM. glauca, which has a variety of names, among heavy, hard, and tough. It furnishes almost all the tar, 
which those of sweet bay and white laurel are mostcommon, pitch, rosin, and spirits of turpentine used in the United 
is found over a small area on Cape Ann in Massachusetts, States. Another important pine, P. mitis, the yellow, short- 
and in no other place in New England,—its range being leaved, or bull pine, ranges from Staten Island south to 
from New Jersey southward, chiefly along the coast to! western Florida, through the Gulf States and Tennessee to 
Florida, and west to Arkansas and Texas. MM. grandiflora eastern Texas, and west of the Mississippi into Kansas and 
called the big laurel or the bull bay, an evergreen, and one Missouri, reaching its greatest development in western 
of the finest trees of the region, is pretty closely limited to Louisiana, southern Arkansas, and eastern Texas. It is an 
the southern and southwestern coast, ranging from North important tree in the southwest, and west of the Missis- 
Carolina south to Tampa Bay, westward to southwestern sippi, and among the yellow pines only inferior in value to 
Arkansas, and along the Texas coast to the valley of the| P. palustris. Another important conifer, next to Pinus 
Brazos. There are two trees known familiarly as the locust | palustris the most characteristic tree of the southeastern 
which are of considerable importance. One is the Robinia | coast timber belt, is the cyprus (Taxodiwm distichum), which 
Pseudacacia, commonly called either simply the locust or | ranges from Delaware south along the coast to Florida, and 
the yellow locust; the other is Gleditschia triacanthos, to | southwest to Texas, forming extensive forests in the south- 
which the popular names honey locust, acacia, sweet locust, | ern Atlantic and Gulf States, and also extending up the 
and black locust are given. The former occurs naturally in | Mississippi to southern Illinois and Indiana. The cyprus is 
the Appalachians from Pennsylvania to Georgia, reaching | a marked feature in the swamp country which extends 
its maximum development on the western slopes of the | along the coast from Virginia through North and jo od 
mountains of West Virginia, but has been introduced and Carolina, of which the Great Dismal Swamp, on the 
cultivated over the whole region east of the Rocky Moun-| ders of Virginia and North Carolina, may be taken as the 
tains, wherever trees can be made to grow. This tree, how- | type. These swamps are locally known through the region 
ever, over an extensive portion of the region where it was | where they occur as “dismals” or “ pocosins.” The lz 
formerly cultivated has been exterminated by the attacks | continuous area of swamp in North Carolina lies between 
of the “ locust borer ” (CQyllene picta). The other locust, the | Albemarle and Pamlico Sounds, covering an area of nearly 
three-thorned acacia, ranges from Pennsylvania, along the | 3000 square miles. The prevalent growth of the best 
western flanks of the Appalachians, south as far as Florida, swamp lands is the black gum (Nyssa sylvatica), 
southwest through northern Alabama and Mississippi to | or poplar, cyprus, ash, and maple, the on 
Texas, and west from Pennsylvania through southern increasing as the soil becomes more hese 
Michigan to eastern Kansas. It is the characteristic tree | swamps—in large part at 1 iffer essen’ 
of the “barrens” of middle Kentucky and Tennessee, and | what is usually called a 
attains its maximum development in the lower Ohio bot- | above the adjacent streams 
tom-lands. It is widely cultivated throughout the region | cumulations of decaying vegetati 
east of the Appalachians for shade and ornament, and for! ter with more or less fine sand 
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very considerable variety ot forest vegetation. Portions of 
these swampy areas have been successfully drained and 
brought under cultivation; other portions have resisted 
all attempts of the kind, although there has been a large 
amount of money expended in endeavoring to reclaim 
them. Besides the pines, there are to be mentioned here 
the spruces, firs, larches, and cedars, which together form a 
marked zone of vegetation decidedly northern in character, 
extending through the northern part of New England, 
through Canada to the Upper Lakes, and far to the north 


and northwest, where it unites with the forest belt of the 
Rocky Mountains, in almost the extreme northerly exten- 
sion of this range within the United States. The northern | 
forms of coniferous trees also occur in the highest portion | 
of the Appalachians as far south as North Carolina, and are. 
found along the most elevated ridges of the Rocky Moun- 
tain range, from the extreme north through to Arizona 
and New Mexico, and along the culminating portion of the | 
Sierra Nevada nearly to the southern border of California. | 
One of the most characteristic of these northern trees is 
the balsam fir (Abies balsamea) which ranges from Labra- 
dor northwest to the base of the Rocky Mountains, occur- 
ring in central Michigan, along the north shore of Lake 
Superior, and in the more elevated and damper portions of 
the Appalachians south to Virginia. This is the tree which | 
produces the “Canada balsam.” There are two species of 
spruce which have about the same range as the species last | 
mentioned, the black spruce (Picea nigra) and the white 
spruce (P. alba). The hemlock ( Abies canadensis) is another 
very characteristic tree of the northern forests, where per- 
haps more than any other tree it sometimes occurs in| 
“groves” or over areas of considerable size to the almost. 
entire exclusion of other species. It is met with along the | 
higher Appalachian ranges, south as far as Alabama; and, | 
although itis much more abundant at the north than at 
the south, the largest specimens of it are said to be found 
in the high mountains of North Carolina. The bark of 
this tree is the principal material used in the northern 
States in tanning. The larch (Larix americana), much more 
commonly ealled the tamarack or hackmatack, is another 
very characteristic northern species, although, like most of 
the others, ranging to a considerable distance south along 
the higher regions of the Appalachians. Swampy areas, 
over which water stands during a considerable part of the 
summer, are often covered with a sparse growth of this 
species, to the almost entire exclusion of other trees. These 
swamps, which are especially common in portions of the 
upper peninsula of Michigan, are usually known as tamar- 
ack swamps. The white cedar or arbor vite (Thuja occi- 
dentalis) isa very common species in the north, and is much 
cultivated as a hedge and ornamental tree. Large swampy 
areas in the north, especially in the region south of Lake 
Superior, are covered with a gnarled and tangled growth of 
this species,and are called by the English-speaking pop- | 
ulation “cedar swamps,” and by the French voyageurs | 
“savanes.” In the farthest northwestern regions of the 
United States, as, for instance, on Isle Royale and the adja- 
cent shore and islands of Lake Superior, the dwarfed and 
tangled growth of the characteristic northern conifers 
makes travelling difficult and vexatious. It is sometimes, 
for long stretches, almost impossible to get over the ground 
except by crawling on hands and knees. The white cedar 
(Chamecyparis spheroidea, more commonly known as 
Cupressus thyoides) is a tree pretty closely limited to the 
Atlantic and Gulf coast region, having its maximum devel- 
opment in the southern Atlantic States. It is one of the 
characteristic trees of the southern swampy belt. 

Passing to the consideration of the western or Cordilleran 
side, we begin with the narrow, but in part 


| 


| 


oer densely forested, belt of the Pacific coast. In 
the Pact- this connection notice will be taken of the dis- 
fie coast. tribution of the forests of the Rocky Mountains; 


for, although the two regions are separated over 
several degrees of latitude by the intervening region of the 
Great Basin, where forests are extremely scantily dis- 
tributed, there are many points of resemblance between 
them, especially in their northern extension. In the size 
and density of growth of some of the species, and in the 
grandeur of the forest scenery generally, portions of the 
Pacific coast belt surpass anything else that the country 
has to offer. This region of dense forest growth begins on 


- the western slope of the Sierra Nevada, at the southern ex- 


tremity of the range, continuing north along that slope 
into Oregon and Washington Territory, where, in the re- 
gion adjacent to Puget Sound, the forests are most remark- 
able for their density, as well as for the size and elevation 
of the individual trees. The most widely distributed and 


most valuable of the trees of this belt is the Douglas fir 
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slope of the Sierra Nevada to Arizona, and southeast along 
the Rocky Mountains through Montana, Wyoming, and 
Colorado, but not through the Great Basin. It often forms 
extensive forests, especially in the northern region, where 
it attains its maximum development. Its wood is ex- 
tensively used on the Pacific coast, the headquarters from 
which it is supplied being the regien adjacent to Puget 
Sound, where it grows to twice or three times the height it 
has in the Rocky Mountains. The yellow pine (Pinus pon- 
derosa) ranges from British Columbia south along the Cas- 
cades and Sierra Nevada to Mexico, and occurs, irregularly 
distributed, along the Rocky Mountains from Montana, 
where it is quite abundant, to Arizona. For size and height 
this species, as well as the Douglas fir, is remarkable. Its 
wood is variable in character, but is largely used where a 
better quality cannot be obtained. The sugar pine (P. Lam- 
bertiana) occurs in abundance on the western flanks of the 
Cascades and the Sierra Nevada, and is especially well de- 
veloped in the central portion of the latter. It is one of 
the most conspicuous of the species which make up the 
grand forests of that part of the Sierra which lies at an al- 
titude of from 2000 to 7000 feet above the sea. The digger 
pine (P. Sabiniana) is the characteristic tree of the foothills 
of the Sierra Nevada. It is remarkable for the large size 
of its cones, the seeds of which were formerly an important 
article of food for the aborigines. A characteristic tree of 
the Californian Coast ranges, similar in many respects to 
P. Sabiniana, and also having large and beautiful cones, with 
very long, sharp, recurved points, is P. Coulteri. The wood 
of these two species is of little value except for fuel. Other 
Coast range pines of interest are—the Monterey pine (P. 
insignis), a tree peculiar to the sea coast, from Pescadero 
south to San Simeon Bay, and the Obispo pine (P. muricata), 
limited to the Coast ranges, from Mendocino south to San 
Luis Obispo. The pines of the high mountain region are 
—P. monticola, occurring in the Sierra Nevada at an altitude 
of from 7000 to 10,000 feet, and common in the northern 
part of the Rocky Mountains, as well as in the Cascade 
range, and in portions of the mountainous region of Idaho, 
where it is an important and valuable tree, and issometimes 
called the white pine; P. flezilis, a tree occurring in limited 
numbers in the highest parts of the southern High Sierra of 
California, and here and there south along the higher por- 
tions of the Rocky Mountain ranges and also in the Great 
Basin, from Montana south to Arizona; P. albicaulis, by 
some considered a variety of P. flexilis, by others a distinet 
species, and having a similar range with that species; P. 
Balfouriana, and P. aristata, a variety of P. Balfouriana, 
found about Mount Shasta, at from 5000 to 8000 feet in alti- 
tude, and around the base of Mount Whitney, also occurring 
in the very highest portions of the Rocky Mountains, and 
in parts of the Great Basin south to Arizona; P. Jeffreyi, 
by some considered a variety of P. ponderosa, reaching its 
maximum development in the Sierra Nevada, and occurring 
throughout the whole length of that range at high eleva- 
tions; P. contorta and P. Murrayana (the latter often con- 
founded with the former, and by most botanists considered 
as a variety of it), a common species on the High Sierra at 
from 8000 to 9000 feet in altitude, extending into Oregon 
and through the Rocky Mountains south to northern Ari- 
zona. Two trees, limited in their occurrence to California, 
and of great interest on account of their size and beauty, 
belong to the genus Sequoia,—the redwood (S. sempervirens) 
and the big tree (S. gigantea). The redwood occurs quite 
close to the coast, in a narrow almost uninterrupted belt, 
from a point in the Santa Lucia range about fifty miles south 
of Monterey to very near the north line of the State. 
North of Russian river this tree forms an almost unbroken 
forest, extremely grand in character, individual trees rising 
to nearly 300 feet in height. The big tree occurs on the 
western slope of the Sierra in somewhat isolated groves or 
patches always intermingled with other trees, and not form- 
ing forests by itself as the redwood does. Its range is from 
36° to a little beyond 38° N. lat., there being nine groves, 
the largest of which is about thirty miles north-northeast 
of Visalia, on the tributaries of King’s and Kaweah rivers. 
The groves in Mariposa and Calaveras counties are those 
most visited by tourists, and in the latter is the tallest of 
these trees, and the tallest tree on the American continent, 
so far as known (325 feet). Another conifer of much inter- 
est from its beauty and its very limited range is the Mon- 
terey cypress (Cupressus macrocarpa), a species occurring 
only on Cyprus Point, near Monterey. The Port Orford 
cedar (Chamecyparis Lawsoniana), a strictly Pacific Coast 
species, ranging from Coos Bay in Oregon into northern 
California, is a large and valuable tree, with an odoriferous, 
highly resinous wood. The white cedar of the Pacific 
coast (Libocedrus decurrens, called by some botanists Thuja 


ii), which ranges from British Columbia | gigantea) is also a Pacific coast species, ranging from the 
Coast mountains, and along the western | Santiam river in Oregon south through the Coast ranges as 


‘ 
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far as Mount San Bernardino. The Thuja gigantea proper, 
or red or canoe cedar, is another Pacific coast range tree; 
but, unlike the two species last mentioned, it extends its 
range into the northern Rocky Mountain region. It isa 
large tree, which has its maximum development in the 
Coast ranges of Washington Territory and Oregon. 

The deciduous trees of the Sierra Nevada and the Cascade 
range, as wellas of the Pacific Coast ranges from California 
north to the boundary line, are of comparatively little im- 
portance. There are several species of oak, but of little 
value,—among them being the Coast live oak (Q. agrifolia), 
the largest and most generally distributed oak in the south- 
western part of California, the black oak (Q. Kelloggit), 
ranging along the coast mountains of Oregon, and the most 
characteristic hardwood tree of the western slope of the 
Sierra; and the chestnut oak (Q. densiflora), occurring in 
the Coast ranges from Oregon to central California. An 
evergreen tree, very characteristic of the coast ranges of 
Oregon and California, and very ornamental, is the Cali- 


fornia laurel (Umbellularia californica), of which the wood | 
| luria, Echinocactus, and Cereus are found in various localities 


is hard and strong, and of a very pleasing light-brown 
mottled color. The tree called the madrona or madrofio 
(Arbutus Menziesii) occurs from British Columbia south 
through the Coast ranges to the Santa Lucia Mountains, 


and is a very characteristic tree of the region, with its red | 


bark and beautiful glossy foliage. The wood is used in the 
manufacture of gunpowder, and the bark to some extent in 
tanning. 


In the area included between the two heavily-timbered | 
regions described above, or between the summitof the Sierra | 


Nevada and Cascade range and the western border of the 
great eastern forest region, the paucity of rainfall corre- 
sponds to paucity or almost entire absence of forests over 
much the larger portion. We may here distinguish, first, 
the Rocky Mountain region; then the Great Basin and the 


plateaus north and south of it; then the “ Plains,” or the | 
nearly level country lying east of the base of the Rocky | 
Mountains; and, finally, the “Prairie” region, or that | 


portion of the scantily-timbered area which for the most 
part lies enclosed within the eastern forested belt, and 


where other causes than the absence of moisture have | 


operated to bring about the growth of a peculiar vegetation. 
The Rocky Mountain belt is not destitute of forests, but 


these are very irregularly scattered over the | 


Forests surface, and the species are few in number, | 
ofthe * ’ ° P ie 

Rocky chiefly belonging to coniferous genera, and of | 
Mountains, little economic value. The species of conifers 


have been already mentioned, and their range 
indicated in speaking of the forests of the Sierra Nevada 
and Cascade range. Few forests in the Rocky Mountains 
at all compare in density or in the size of the individual 
trees with those of the Sierra and the Cascade range. What 
trees there are usually grow most densely in the moist 
places at the foot of the ranges, where the streams debouch 
from them, in the ravines and gorges, and on the lower 
slopes. By far the most common deciduous tree throughout 
this region is the aspen (Populus tremuloides), often called 
cottonwood and sometimes poplar, which most commonly 


springs up, forming dense thickets, throughout the Rocky | 


Mountains, wherever the coniferous forest has been burned 
off. It ranges from, Newfoundland to Arizona, and is the 
most widely distributed of North American trees, and 
highly characteristic of northern and elevated regions. In 
various portions of the Rocky Mountains there are scattered 
oaks. The serub oak (Q. undulata, var. Gambelii) occurs in 
some quantity on the mountains of southern New Mexico 
and Arizona, and is also fuund in Colorado and along the 
Wahsatch range. The black oak (Q. Emoryi), the white oak 
(Q. grisea), and a few other species are found here and there 


in the southern part of the Rocky Mountains, as also in | 


Arizona, and ranging south into Mexico. The most densely 
forested portions of the Rocky Mountains are the extreme 
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northern in northwestern Montana, the northwest corner | 


of Wyoming, the higher part of Colorado, the eastern slope 
of the range in New Mexico, and the higher portions of 
Arizona. 

Enclosed between the densely-forested Pacific belt and 
the poorly-timbered region of the Rocky Moun- 


fh tains is an extensive area, including the north- 
Great ern and southern plateaus and the Great Basin, 
Basin. which practically is nearly destitute of trees. 

: The coniferous species occurring in the Rocky 
Mountains are found here and there along the moister 


tracts of the higher ranges in the Great Basin, especially in 
its eastern and higher portion, but by far the larger part 


of the slopes and nearly all the valleys are treeless, being portion of the Rocky Mountains the sm 


chiefly occupied by the well-known “sage-brush ” (Arte- 
misia tridentata), which covers many thousands of square 
miles, especially in Nevada and Utah. Two trees are, how- 
‘ever, very characteristic of the Great Basin, especially of its 


| 
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western portion—the juniper (Juniperus occidentalis) and the 
pifion or nut pine (Pinus monophylla). These two species, 
usually much dwarfed in size and serubby in appearance, 
are almost the only trees of western and central Nevada, 
where they occur hidden away in the cafions. Everywhere 
in a wide sweep adjacent to the mining districts all this 
vegetation has been completely cleared away. 

An order of plants peculiarly American, and characteriz- 
ing in a most marked manner the hot dry re- 
gion adjacent to the lower Colorado, is that of Vegetation 
the Cactacee. The cactus ranges from the ex- eee 
treme north of the plateau region to the Plateau. 
extreme south, but its most abundant and 
striking development takes place in southern Nevada, 
southern California, and in general the region adjacent to 
the Mexican boundary line. The so-called prickly pear 
(Opuntia) is the cactus family which has the widest range, 
being found from the upper Missouri through the Great 
Basin to Arizona. It has many species, that which ranges 
farthest north being O. missouriensis. The genera Mamil- 


in the Great Basin, as well as in southern California, in 
portions of which region, as well as in lower California and 
Arizona, there are large areas where various kinds of cactus 
form almost the exclusive vegetation, often rising to such 
a height as to be properly called trees; the loftiest of all 
is the singularly striking Cereus giganteus. Mingled with 
them are yuccas (called the “Spanish bayonet’’), mezquites 
( Algarobia glandulosa), and the creosote bush (Larrea mexi- 
cana), which are among the most abundant and character- 
istic plants of this region. 

The vast area extending east from the base of the Rocky 
Mountains to near the 95th meridian is the dis- 
trict universally known as “the Plains,” and 
one not at all to be confounded with the 
“Prairies,” which are almost entirely included 
within a region of dense forests, and over which the partial 
absence of trees is due to a cause entirely different from 
that which has made the plains the home of the grasses and 
not of trees. The transition from the forested region of the 
east to the region of the plains is, almost without exception, 
coincident with the diminution in the precipitation, which 
as we proceed westward goes on rapidly, pe 9 on the whole, 
pretty regularly. Thus Dakota, between 97° and 104° W. 
long., 1s practically destitute of timber, except in its river 
bottoms and the small territory between the north and 


“ The 
Plains.” 


| south forks of the Cheyenne, the region of the Black Hills. 


In Minnesota, which lies east of 97°, only the northeast- 
ern portion, especially that adjacent to Lake Superior, is 
heavily timbered. The southwestern corner of the State, 
embracing about one-third of its area, and the area west of 
the 96th meridian, are classed in the census report as hay- 
ing less than two cords of wood to the acre. Nebraska and 
Kansas, still farther south, are almost destitute of forests. 
In Nebraska only a narrow strip along the Missouri, near 
the meridian of 96°, is given as having from one to two 
cords of wood per acre. The heavy forest growth of the 
Mississippi basin just reaches the extreme southeastern 
corner of Kansas. North of this, and along the eastern 
border of the State, there is a belt of from thirty to a hun- 
dred miles in width in which there is valuable timber on 
the borders of the streams. West of 97° W. long. the trees 
are confined to the immediate banks of the large streams, 
and are small and of little value. West of 99° we find the 
typical vegetation of the plains, with only a few small 
stunted willows and cottonwoods scattered at wide inter- 
vals along the streams. The yearly isohyetal of 26 inches 
forms a limit beyond which arboreal vegetation is almost 
entirely absent, while in going east there is little of value 
until we reach the belt in which the rainfall is over 32 
inches. The same may be said of the Indian Territory and 
Texas, the bending of the isohyetal curves to the west as 
we approach the Gulf of Mexico being, however, as might 
be expected, accompanied by a corresponding extension of 
the forest belt in that direction. Thus, in Texas, the 
of what may be designated as the well-timbered region lies 
between 96° and 97°, while the line marking the entire 
disappearance of the forests may be placed somewhere be- 
tween 99° and 100°, and pretty closely adjacent to the 


isohyetal of 26 inches. ve 


The French word “ prairie,” a meadow or grassy 
was employed by Hennepin about 1680,in his 
excellent description of the prairies of Mlinois? 
The word has become current in the Mississippi __ 
valley, and still farther west. In the north 
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adjacent to the streams and surrounded by mountains are 
ealled ‘ prairies,” while farther south they are known as 
“parks,” the still smaller areas being frequently denomi- 
nated “holes.” In general, however, the term prairie is 
used to designate tracts of land nearly or quite destitute 
of forests, or over which the trees are, as a general rule, 
limited to the “ bluffs’”—the more or less precipitous slopes 
which separate the upland, or prairie proper, from the 
river bottom—which treeless areas occur in the midst of a 
well-forested country. Illinois is par excellence the Prairie 
State, and may be considered the centre of the prairie 


region, the adjacent States, on all sides, having more or 


less prairie and also areas of dense forests. 
All through the prairie region the precipitation is abun- 
dant and pretty equally distributed through the year. The 


vicinity of Chicago, a typical prairie region, comes within | 


the isohyetal of 44 inches and upwards, and the same is 
true of a part of the treeless region of Iowa. Large areas 
in the more southern States—Arkansas, Alabama, Missis- 
sippi, and Louisiana—are also prairies, portions of which 
are entirely destitute of forests, while others have small 
“clumps” of trees sparsely scattered over their surface. 
This is in a region of the largest rainfall, that of 56 inches 
and upwards. The cause of the absence of trees on the 

rairies is the physical character of the soil, and especially 
ts exceeding fineness, which is prejudicial to the growth 
of anything but a superficial vegetation, the smallness of 
the particles of soil being an insuperable barrier to the 
necessary access of air to the roots of a deeply-rooted vege- 
tation. Wherever in the midst of the extraordinarily fine 
soil of the prairies coarse or gravelly patches exist, there 
dense forests occur. The theory that fineness of soil is fatal 
to tree growth finds its most remarkable support in the fact 
that in southeastern Russia the limits of the “ black earth” 
and the treeless region are almost exactly identical, and not 
at all in harmony with the position of the isohyetal lines. 
The black soil of Russia is an earth of exceeding fineness— 
so fine indeed that it is with the greatest difficulty that the 
air can penetrate it so as to oxidize the organic matter 
which it contains,—the essential cause (in the opinion of the 
present writer) of its dark color. 
cay of the organic matter in such fine soils seems analogous 
to that by which vegetation has been turned into coal or 


The peculiar mode of de- | 
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lignite when so buried under detrital material as to greatly | 


impede the access of the air. It is now easy to see why 


lains are likelier than mountain slopes to be treeless, it | 
ing towards the plains that the finer particles of the ma- 


terial which is abraded from the higher regions are being 


constantly carried. The more distant the region from the | 
/seems to have been mostly shipped to England. A few 


mountains and the broader its area the more likely it is 
that a considerable portion of it will be covered with fine 


detritus, whether this be of subaerial origin or deposited at | 


the bottom of the sea. The exceedingly fine soil of the 
typical prairie region consists, in large part, of the residual 
material left after the removal, by percolation of the rain 
and other atmospheric agencies, of the caleareous portion 
of the undisturbed stratified deposits, chiefly of Paleozoic 
age, which underlie so large a portion of the Mississippi 
valley. The finer portions of the formations of more re- 
cent age in the Gulf States have also, over considerable 
areas, remained treeless. There are in various parts of the 
country beds of lakes which have disappeared in conse- 
quence of their very slow filling up with fine sediment, and 
these are not occupied by the forest, although surrounded by 

the densest arboreal growth. : 
The principal use of the forests of the United States is 
for fuel ; and there is no part of the settled por- 


Economie tion of the country where the consumption for 
of the ce this purpose is not of some importance. In the 


forests. middle and northern Atlantic States coal is the 
chief fuel in the cities and large towns, and the 

almost exclusive fuel of the larger cities on important lines 
of communication, but supplemented, to a greater or less 
extent, by wood. But in the country, on the farms, and in 
the small towns, wood is almost exclusively used, except on 
the coal-fields or in their immediate vicinity. In the coal- 
Meee gg J States of Illinois and Iowa, where forests are 
mited to certain areas, and in Nebraska and Kansas, 
which have coal of inferior quality and where forests 
are still scarcer than they are in Illinois and Iowa, coal is 
the dominating fuel. The same is the case in certain parts 
of Missouri. In all the States south of Virginia and Ken- 
tucky wood is almost the exclusive fuel, except in a few of 
very largest towns, Wood isalso almost exclusively the 


United States, the exceptions a larger cities (chiefly 
brick, with some stone), the business portions of the 
of ae rank, and occasional important buildings 


third rank. The other uses of wood are 
following figures given by the census of 1880 


the 
material of which houses and barns are built over the whole. 
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relate to the manufacture of sawn lumber: establishments, 
25,708; capital, $181,186,122; average hands employed, 
147,956; feet of lumber produced, 18,091,356,000; laths, 
1,761,788,000 ; shingles, 5,555,046,000 ; staves, 1,248,226,000; 
sets headings, 146,523,000; feet of bobbin and spool stock, 
34,076,000; total value of specified products, $230,685,061 ; 
value of other products, $2,682,668; total value, $233,367,729. 
The consumption of wood for domestic fuel is given in 1880 
as amounting to 140,537,439 cords, with an estimated value 
of $306,950,040, and the total consumption of wood as fuel 
as 145.778,137 cords, valued at $321,962,373. 


MINERAL RESOURCES. 


In 1619 the erection of “ works” for smelting the ores of 
iron was begun at Falling Creek, near James- 
town, Va., and iron appears to have been made 
in 1620; but the enterprise was stopped by a 
general massacre of the settlers in that region. 
In 1643 the business of smelting and manufac- 
turing iron was again begun at Lynn, Mass., where it was 
successfully carried on, at least up to 1671, furnishing most 
of the iron used in the colony. From the middle of the 
17th century the smelting of this metal began to be of im- 
portance in the vicinity of Massachusetts Bay, and by the 
close of the century there had been a large number of iron- 
works established in that colony, which, for a century after 
its settlement, was the chief seat of the iron manufacture 
in America, the bog ores, taken from the bottoms of the 
ponds, being chiefly employed. Early in the 18th century 
the industry began to extend itself over New England, and 
into New York and New Jersey, the German bloomery or 
forge being employed for reducing the ore directly to bar 
iron, and by the middle of that century it had taken a 
pretty firm hold in the Atlantic States. About 1789 there 
were fourteen furnaces and thirty-four forges in operation 
in Pennsylvania. Before the separation of the colonies from 
the mother country took place the manufacture of iron had 
been extended through all of them, with the possible ex- 
ception of Georgia. As early as 1718 iron (both pig and 
bar) began to be sent to Great Britain, the only country to 
which the export was permitted, the annual amount be- 
tween 1730 and 1775 varying ordinarily between 2000 and 
3000 tons, but in one vear (1771) rising to between 7000 and 
8000 tons.! 

So far as known, the first metal, other than iron, mined 
by the whites within the territory of the United States was 


Historical 
sketch of 
early 
mining. 


copper.?. The first company began work about 1709, at Sims- 
bury, Conn. The ore obtained there and in New Jersey 


years later attempts were made to work mines of lead and 
cobalt in Connecticut and Massachusetts, but none of these 
enterprises seem to have been conducted with much vigor 
or to have met with any success. The first metal, other 
than iron, mined and smelted on any scale of importance 
was lead. The ore of this metal—galena—occurring in 
considerable quantity, and in many localities, on or near 
the Mississippi, and being easily smelted by the roughest 
possible methods, was made use of at an early date. While 
this region—then called Louisiana—was in possession of 
the Spanish, some mines were opened and worked, although 
in a very rude manner, the ore being taken out from mere 
pits and smelted on log-heaps. In 1774 Julien Dubuque 
began operations in the region of the upper Mississippi, at 
the place where is now the flourishing city which bears his 
name; but no real development of the mining interest took 
place in that region until half a century later. 

The first mining excitement of the United States dates 
back to the discovery of gold by the whites in the southern 
States, along the eastern border of the Appalachian range, 
in Virginia, and in North and South Carolina. The exist- 
ence of gold in that region had been long known to the 
aboriginal inhabitants, but no attention was paid to this by 
the whites, until about the beginning of the present cen- 
tury, when nuggets were found, one of which weighed 28 
tb. From 1824 the search for gold continued, and by 1829 
the business had become important, and was attended with 
nolittleexcitement. In 1833 and 1834 the amount annually 
obtained had risen to fully a million of dollars. A rapid 
development of the lead mines of the West, both in Mis- 
souri and on the upper Mississippi in the region where Iowa, 
Wisconsin, and Illinois adjoin one another, took place dur- 
ing the first quarter of the present century, and as early as 
1826 or 1827 the amount of this metal obtained had risen to 
nearly 10,000 tons a year. By this time the make of iron 


1 Throughout this article, by “ton” is understood the ton of 
2240 Th, unless the contrary is expressly stated, 

2 This metal had also been extensively mined in the Lake Su- 
perior region long before the first visit of the English. 
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had also become important, the production for 1828 being 
estimated at 130,000 tons. 

In 1820 the first cargo of anthracite coal was shipped to 
Philadelphia. From 1830 the increase in the production 
was very rapid, and in 1841 the annua! shipments from the 
Pennsylvaniaanthracite region had nearly reached 1,000,000 
tons, the output of iron at that time being estimated at 
about 300,000 tons. The development of the coal and iron 
interests, and the increasing importance of the gold product 
of the Appalachian auriferous belt, and also of the lead 
product of the Mississippi valley, led to a more general and 
decided interest in geology and mining; and about 1830 
geological surveys of several of the Atlantic States were 
begun, and more systematic explorations for the ores of the 
metals, as well as for coal, were carried on over all parts of 
the country then open to settlement. An important step 
was taken in 1844, when a cession of the region on the south 
shore of Lake Superior was obtained from the Chippeway 
Indians. Here explorations for copper immediately com- 
menced, and for the first time in the United States the busi- 
ness of mining for the metals began to be developed on an 
extensive seale, with suitable appliances, and with finan- 
cial success. An event of still greater importance took 
place almost immediately after the value of the copper re- 
gion in question had been fully ascertained. This was the 
demonstration of the fact that gold existed in large quan- 
tities along the western slope of the Sierra Nevada of Cali- 
fornia, a region which had just come into the possession of 
the United States. The discovery led to extraordinary ex- 
citement throughout the older States, and to an immigra- 
tion from all parts of the world on an unprecedented scale. 
The production of this precious metal rose almost at once 
to figures far surpassing anything definitely known in his- 
tory. In five years from the discovery of gold near Coloma 
on the American river, the yield from the auriferous belt 
of the Sierra Nevada had risen to an amount estimated at 
between sixty-five and seventy millions of dollars a year, 
or five times as much as the total production of this metal 
throughout the world at the beginning of the century. 
This rapid development led to a great mining excitement 
in the eastern States, as a result of which new veins and 
deposits of various metals were discovered, and many 
which had been previously worked to a limited extent and 
then abandoned were again taken up. This excitement 
was at its height in 1852 and 1853, but soon slackened as it 


began to be shown by the results of actual working that, | 


while “ indications” of the valuable ores of the metals are 
very abundant in the Appalachian belt, the localities where 
these ores occur in sufficient abundance to be profitably 
worked are comparatively few. ; 

The following details show the development of the min- 
eral resources of the country at the middle of 


een Jie the present century. In 1850 the shipments of 
about 1850, anthracite amounted to nearly 3,500,000 tons; 


those of Cumberland or semi-bituminous coal 
were about 200,000 tons. 
iron had risen to between 500,000 and 600,000 tons. The 
annual yield of gold in the Appalachian belt had fallen off 
to about $500,000 in value, that of California had risen to 
$36,000,000, and was rapidly approaching the epoch of its 
culmination (1851-1853). No silver was obtained in the 
country, except what was separated from the native gold, 
that mined in California containing usually from 8 to 10 
per cent. of the less valuable metal. The ore of mercury 
had been discovered in California before the epoch of the 
gold excitement, and at New Almaden, about 100 miles 
south of San Francisco, was being extensively and success- 
fully worked, the yield of this metal in the year 1850-51 
being nearly 2,000,000 pounds, At this time the copper 
mines of Lake Superior were being successfully developed, 
and nearly 600 tons of metallic copper were produced in 
1850. At many points in the Appalachian belt attempts 
had been made to work mines of copper and lead, but with 
no considerable success. About the middle of the century 
extensive works were erected at Newark for the manu- 
facture of the oxide of zinc for paint; about 1100 tons were 
produced in 1852. The extent and value of the deposits 
of zine ore in the Saucon valley, Pennsylvania, had also 
just become known in 1850, The lead production of the 


Missouri mines had for some years been nearly stationary, 


or had declined slightly from its former importance ; while 
that of the be Mississippi region had, in the years just 
previous to 1850, risen to from 20,000 to 25,000 tons a year, 
but was gradually declining, having in 1850 sunk to a little 
less than 18,000 tons. 
Coul.—Coal exists in the United States in large quantity 
Coal in each of its important varieties,—hard coal, 
- or anthracite; soft or bituminous coal; and 
lignite, or brown coal. Semi-bituminous coal, which stands 
midway between hard and soft coal, is also an article of 


The yearly production of pig) 
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| importance, being especially well adapted for blacksmiths’ 


use, and also for ocean-going steamers. Geologically, the 
anthracite, semi-bituminous, and bituminous coals nearly 
all belong to the same formation, the Carboniferous par 
excellence. All the coal of the Appalachian region and Oen- 
tral Valley is of this geological age, excepting the small 
field near Richmond, Va., and two in North Carolina, the 


| Deep River and Dan River fields, which are of Mesozoic 


age. That of Richmond was the first coal-field worked in 
the United States; but it is no longer of any importance. 
The North Carolina Mesozoic areas have never been de- 
veloped to any extent. All the Cordilleran coal and that 
at the eastern base of the Rocky Mountains is either Ter- 
tiary or belongs to the very uppermost portion of the Cre- 
taceous. Some of it is decidedly lignite, and isso called by 
the people who use it; but most of it, although of so recent 
geological age, is called coal, and, in point of fact, does not 
differ essentially from Paleozoic coal in external appear- 
ance, The area underlain by the Coal-measures in the 
United States is very large. 

The areas of the various coal-fields are, in round num- 
bers, as follows: Rhode Island, 500 square miles; Appalach- 
ian, 59,000; Central (Illinois, Indiana, Kentucky), 47,- 
000; Western (Missouri, Iowa, Kansas, Arkansas, Texas), 
78,000; Michigan, 6700; total, 191,200. Of these fields the 
Appalachian is, and is likely long to remain, by far the 
most valuable. Those of Rhode Island and Michigan are 
practically of very little importance. Different portions 
of the fields are of very different value, as respects quality 
and quantity of coal, and portions of them do not contain 
coal-beds of sufficient thickness or of good enough quality 
to be worked with profit. 

The following table (VI.) shows the amount of coal pro- 


/ duced in the several States and Territories (not including 


the local and colliery consumption), and the value at the 
mines in 1885: 


TABLE VI. 
Tons. Value. Tons Value. 
Pennsylv’a | $ 
—Anth’cite 32,265,421/72,274,544 |Colorado..| 1,210,769) 3,051,590 
Bitumin’us 23,214,285 24,700,000 Wyoming.} 720,828) 2,421,984 
Dlinois:.:..... 8,742,745 11,456,493 |N. Mexico] 271,442 918,606 
ONS... Acs. 2 6,978,732, 8,206,988 || Utah ........ 190,286 426,000 
Maryland ...| 2,865,974) 3,209,891 | California 942) 214,845 
Missouri...... ' 2,750,000 8,850,000 |Oregon..... 44,643 125,000 
W. Virginia} 3,008,091 3,369,062 |Wash’gt’n| 339,510 950,615 
Indiana...... 2,120,535) rete Texas ...... 133,928 300,000 
TOW actcees ce 3,583,737, 4.819,230)| Arkansas.. 33,928 225,000 
/Kentucky...| 1,700,000 2,094,400 | Montana.. 77,179 302,540 
/Tennessee 892,857 1,100,000 || Dakota..... 28,214 91,000 
Virginia... 567,000 _ 666,792|| Idaho ...... 893 4,000 
Kansas 1,082.230 1,410,438 | Indian 
Michigan 45,178  75,000.| Territory] 446,429! 750,000 
Alabama..... 2,225,000 2,990,000. i 
: |Georgia....... 133,929, 100,008) Totals ian 152,915,268 


i 


The amount consumed for local and colliery use would 
increase the total five or six percent. Including all the 
coal thus consumed, the figures for the four years ending 
1885 stand as follows, the value at the mine being added 
for each year, except that for 1885 the value of the “com- 
mercial coal” only is given: 1882, 92,219,454 tons, $146,- 
632,581; 1883, 102,867,969 tons, $159,494,855; 1884, 106,906,- 
295 tons, $143,768,578 ; 1885, 99,069,216 tons, $152,915,268. 

The Appalachian coal-field does not oceupy any portion 
of the State of New York, but extends from near its south- 
ern boundary southwest into Georgia and Alabama: Penn- 
sylvania, 12,302 square miles; Maryland, 550; Ohio, 10,- 
000; West Virginia, 16,000; Virginia, 1000; Kentucky, 
8983; Tennessee, 5100 ; Georgia, 170; Alabama, 5530 ; to’ 
59,635 square miles. / 

Pennsylvania, to which State the anthracite of the coun- 
try is practically limited, produces more than half t \f 
raised in the United States, and about pri 
total yield of the world, the increase during the pa: 
years having been astonishingly rapid. Ohio stands 
in importance among the States so situated as to have a 
portion of this field within their borders,—its fag il 
ever, being only one-eighth of that of re ee -Mary- 
land produces about one-third as much as The | 
duction of the remaining States over which the f 1 
field extends is small as compared with the 
areas underlain by coal. In Kentucky and A 
ever, some p has been made within 
years. About three-quarters of the coal 
United States is from the Ap hian fi 
portance to the Appalachian is the C 
which [Illinois draws its supplies of 
State is somewhat less than a fifth of tl 


. 


; > 


MINERALS. | UNITED 


while Indiana produces about one-fifth as much as Illinois 
The coal of the Central field is decidedly inferior to that 
of the Appalachian, since it contains on the average con- 
siderably more ash and more water. 
coal of the Western field is somewhat variable, but on the 
whole inferior to that of the Dllinois field. The region 


STATES. 865 


| district lies in eastern Warren and northeastern Forest 


The quality of the | 


over which it is spread is, however, not well supplied with | 


forests; and hence the amount annually raised is consid- 
erable (nearly 4,000,000 tons for Lowa and 2,500,000 for 
Missouri).!. The southern extension of this field through 
Arkansas and Texas has, as yet, been very little explored 
or developed. The coal-producing areas of the Cordilleran 
region are all of comparatively small size, and no one of 
them is capable of furnishing a large supply for any con- 
siderable number of years; but taken together they are of 
great value, not only for local consumption, but for sup- 
plying the Mexican plateau. The Cordilleran coal (some 
eall it lignite) is all newer than the Carboniferous; and it 
is not known that there is any coal at all, either in the 
Rocky Mountains or further west, in that portion of the 
geological series which is the paleontological equivalent 
of the true “Carboniferous.” A large part of the Cordil- 
leran coal has a geological position close upon the line be- 
tween the Cretaceous and Tertiary. By some palzontolo- 
gists it is referred to the one, by some to the other. The 
quality of this newer coal is very variable: in some locali- 
ties it is quite good, but in general it is decidedly inferior 
to the average coal of true Carboniferous age; some por- 
tions are distinctly lignitic in character. 

While the amount of coal in the United States is large, 
it is not by any means so much larger than that of England 
as it has been always inferred to be from the simple con- 
sideration of the comparative dimensions of the areas over 
which coal is known to exist in the two countries. In the 
Central and Western fields the number of beds is small, 
and they are never of great thickness; nor is it known 
how far the total area embraced within the limits usually 
assigned as that of these fields was really originally under- 
lain continuously by coal-seams, or how much of these 
seams has been removed by erosion. It is only in regard 
to the anthracite fields that even an approximate statement 
of the total remaining available quantity of coal can be 
made. Mr. P. W. Sheafer, a mining engineer of long ex- 
perience in that region, has made a statement that the 
anthracite fields originally contained about 25,000,000,000 
tons of coal. Mr. Ashburner, the assistant in charge of the 
State survey of the anthracite coal district, has stated that, 
up to Ist January, 1883, the total production of that dis- 
trict had amounted to 509,333,695 tons. He also estimates 
that two-thirds of the coal actually attacked had been lost 
in the mining. Making allowance for increased consump- 
tion and other considerations, it would appear that 200 
years must be taken as the maximum time during which 
the anthracite fields will hold out, while it is probable that 
they will be practically exhausted considerably earlier. 
As regards the quantity of available coal in any portion of 
the bituminous coal-fields of the country, the only esti- 
mate we have is that of Prof. Lesley, who (February, 1886) 
estimates the amount of ayailable coal in the Pittsburgh 
seam at 5,000,000,000 tons, but confesses that any exact 
calculation is impossible. If the consumption remains at 
the figure at which it stood in 1884 (11,000,000 tons), this 
quantity will last about 450 years. 

Petroleum.2—The oil-producing districts of present or past 


Pearce. but there are small productive areas in the 
adjacent portions of New York. (1) The Allegany dis- 
trict, including the Richburg and several small outlying 
pools in Allegany county, New York, has a productive area 
of 31 square miles, and up to January, 1885, produced 15,- 
000,000 barrels. (2) The Bradford district, embracing the 


oil-pools in central and northern McKean county, Pa., and 


southern Cattaraugus county, N. Y., has a productive area 
of 133 square miles, 121 of which are included in the Brad- 
ford field proper. The geological position of the oil-bearing 
strata is indicated by the fact that the uppermost oil-sand 
is, at Bradford, 1775 feet below the bottom of the lower 
member of the millstone grit, or Pottsville conglomerate, 
which in western Pennsylvania is one of the most persistent 
and best-recognized geological horizons, and is there known 
asthe Olean conglomerate. This district had up to January, 
1885, produced 109,000,000 barrels of oil. (3) The Warren 
Towa potent 4,313,000 tons, Missouri 1,800,000, Kan- 

),000, and Colorado 1,368,000. See Mineral res of the 

itez, by the U. 8S. Geological Survey, Washington, 1887.— 


abst. ee ene Ih is mainly derived 

rread by Mr. C. A. A Parmar, af the eniieviennte 

ar at a meeting of the American Institute of 
‘in September, 1885. 
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importance are nearly all in Pennsylvania; | 


counties, Pa.; it has an area of 35 square miles, and up to 
January, 1885, had produced 12,000,000 barrels. The oils 
from different subdivisions of this district vary consider- 
ably in color and gravity, although generally spoken of 
as “amber oils.” They come from “sands” (sand rocks) 
of varying geological horizons, from 1100 to 1850 feet 
below the Olean conglomerate. (4) The Venango district— 
the scene of all the earlier oil developments—has an area 
of 65 square miles, and includes forty distinct and well- 
recognized oil-pools, the largest of which lies between Oil 
City on the south and Pleasantville on the north, and 
covers an area of 28 square miles. The production of this 
district up to January, 1885, has been about 55,000,000 
barrels. The oil of the Venango district comes from three 
principal sand beds, of which the uppermost one lies about 
450 feet below the base of the Olean conglomerate. They 
are all contained within an interval of 350 feet. The oils 
are generally green, but frequently black, and sometimes 
amber, The pebbles of the sand rocks are water-worn, 
sometimes as large as hazel-nuts, loosely cemented together 
and bedded in fine sand; but the sands are not so regular 
or homogeneous as in the Bradford and Allegany fields; 
consequently, the risk of obtaining unproductive holes and 
variable wells has always been greater in the Venango than 
in the Bradford and Allegany districts. (5) The Butler 
district includes the oil-pools in Butler and Clarion counties 
and in southeastern Venango county. The area is 84 square 
miles, and up to January, 1885, the production had been 
about 69,000,000 barrels. The oil here comes from the same 
group of sand rocks as in the Venango district. (6) The 
Beaver district includes the two principal oil-pools known 
as Slippery Rock and Smith’s Ferry, having an area of 
about 16 square miles, with a production of 1,000,000 bar- 
rels up to January, 1885. In both the oil-pools of the 
Beaver district heavy oil is obtained from the representa- 
tive of the Pottsville conglomerate, and amber oil from the 
Berea grit, a member of the Sub-Carboniferous series. The 
geological position of all the other oil-fields is considered 
by the geologists of the Pennsylvania Survey as Devonian. 
The total area of the productive oil areas is given by 
Messrs. Carll and Ashburner at 369 square miles, and the 
general boundaries of the oil-regions of Pennsylvania are 
now regarded as established. That production is declining 
is shown by the following figures. In July, 1883, the 
number of producing wells was 17,100, and the average 
daily product per well was 3.8 barrels; in 1884 the cor- 
responding figures were 21,844 and 3.0, and in 1885 there 
were 22,524 and 2.5. Since July, 1882, when the maximum 
average daily production for any one month was realized 
(105,102 barrels), there has been an irregular but steady 
decline. In 1884 the shipments of petroleam were more 
than 1,000,000 barrels in excess of the production. At the 
end of August, 1884, the stock of oil on hand had reached 
its maximum, 39,084,561 barrels ; in September, 1885, it had 
declined to 35,343,771 barrels. The price of petroleum had 
not, up to July, 1885, been influenced by this condition of 
things, crude oil being at that time worth 924 cents a bar- 
rel, 134 cents less than the average price for 1884. The 
extraordinary fluctuations in the price of petroleum during 
1880 to 1886 are shown by the following figures: in 1880 it 
ranged from 124% to 708 cents per barrel for crude oil; in 
1881 from 100} to 72; in 1882 from 135 to 494; in 1883 from 
125 to 847; in 1884 from 115? to51; in 1885 from 111% to 
68; in 1886 from 92} to 59%. These figures, however, have 
but little reference to changed conditions of production.. 
The fluctuations are simply the result of a colossal system 
of gambling, the magnitude of which may be inferred from 
the statement that the “clearances” on the “ consolidated 
stock and petroleum exchange” for 1886 amounted to about 
2,275,000,000 barrels. The daily average exports of petro- 
leum for that year are given at about 44,300 barrels. The 
tendency to lower prices in 1886 was due in part to the 
remarkable yield of the oil-wells at Baku, on the Caspian 
Sea, and in part to discoveries, supposed to be of impor- 
tance, in Ohio. 

Natural Gas—The use of natural gas for illumination, 
and even for metallurgical purposes, has lately 
become a matter of importance. The exis- 
tence of outflows or springs of gas in the region 
west of the Alleghany range has been long known, and the 
gas obtained from wells or bore-holes was used for illumi- 
nation in Fredonia, N. Y., as early as 1821. One well after 
another was bored for this purpose at that place, until, 
in 1880, the supply had reached the amount of 110,000 
cubic feet per month. The following figures, reported 
by T. P. Roberts, show the estimated value of the 
coal displaced by natural gas in the region where this 
source of heat and light was in use for the years men- 
tioned : 


Natural 
gas. 
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$140,000 ; total, $215,000 
275,000; ‘ 475,000 
360,000 ; 1,460,0001 


1882. Pittsburgh region, $75,000 ; elsewhere, 
1883. by 200,000 ; L 
1884. 1,100,000 ; 

Gas seems to be a general concomitant of the oil all 
through the petroleum region, but for a long time the out- 
flow of gas from the oil-wells was looked upon as a nuisance. 
According to Mr. Ashburner,” the amount of gas at present 
flowing from the explored sands of Pennsylvania is prob- 
ably two or three times greater than is required to meet 
all present demands, The same authority gives an account 
of the development of the natural gas resources of Ohio. 
Their amount is not yet ascertained with any degree of 
certainty, but it seems likely to be large. All the gas 
comes from the Paleozoic strata, from the Upper Coal- 
measures down to the Trenton limestone,—the most prolific 
gas-bearing rocks being the Berea grit in the Sub-Car- 
boniferous and the Trenton limestone of Lower Silurian 
age. Natural gas has been obtained in numerous localities 
in New York, but nowhere in considerable quantity except 
in the vicinity of the Allegany oil-district, in the county 
of that name. Portions of West Virginia, especially the 
Kanawha valley, give promise of being regions of large 
production. ; 

Tron and Steel—The following table (VII.) will convey 
an idea of the condition of the iron industry at 
the date of the last census, and of the progress 
made during the ten preceding years: 


Tron. 


TABLE VII. 
‘ Weight 
No. of | Amount o 

Establish-| Capital ad a of Ra oie 

ments. | invested. roducts. inoue: 
1870 808 $121,772,074 $207 , 208, 696/3, 245,720 | 

1880 1005 230,971,884) 296,557, 685|6 486, 730 

Increase per cent...| 24.38 89.68 43.12 98.76 


The “ weight of products,” as given above, includes the | 
products of all the various processes or operations; hence | 
there is evidently a certain amount of duplication (rolled 
iron, for instance, being mainly produced from pig). The | 


following table (VIII.) gives the production in each branch | 
of the steel and iron industries; 


TABLE VIII. | 


speressee, | 
1880. 


1870. 


rig iron and castings from furnace!1, 832,876 tons. 3,375,901 tons. 
All products of iron rolling mills..|1,287,347 “ (2,101,114 “ 
Bessemer steel finished products...) 17,324 “ 794,550 “ 
Open-hearth steel finish’d products OSs 83,163 “ 
Crucible steel finished products....| 25,061 “ 62,784 “ 
Blister and other steel........ 2,040 “ 4,424 “ \ 


“ “ 


Products of forges and bloomeries 


g 
g 
= 
z 


The distribution of the iron industry is extremely ir- 
regular. West of the Mississippi, with the exception of the 
angle between that river and the Missouri adjacent to St. | 
Louis, the amount of iron made is very small. The per- 
centage of total production in 1880 was distributed as fol- 
lows: Pennsylvania, 50; Ohio, 13; New York, 8; Illinois, 
6; New Jersey, 3; Wisconsin, W. Virginia, Michigan, and 
Massachusetts, each nearly 2; Missouri, Kentucky, and 
Maryland, between 1.5 and 2; Indiana and Tennessee, about 
1; all the other States and Territories, an aggregate of 
about 4 per cent. New England now makes but little pig 
iron, and the South scarcely any rolled iron; the West has 
largely embarked in the manufacture of steel by the 
Bessemer process, while New York has not a single Besse- 
mer establishment; New York manufactures chiefly from 
ore, and Pennsylvania from pig and scrap iron; Michigan 
is the leading producer of charcoal pig iron, and now makes 
no other kind; only five States make Bessemer steel; and 
two States, Pennsylvania and New Jersey, produce nearly 
all the crucible steel.’ 

The census year 1880 was one of exceptional prosperity 
for the iron and steel industries of the country. The pro- 
duction of pig iron and of Bessemer steel ingots and rails 


region, $3,250,000 ; elsewhere, $1,607,200 : total. 
ittsburgh region, $6,500,000; elsewhere, $3,512,- 


; total, $10,012,000.—Am,. Ep. 
ee read before the American Institute of Mining Engineers, 


1 [1885, eg) 
$4,857,200. 1886, 
af 


See Mineral Resources of the U.S, for 1887,—Am. Ep.] 


|of considerable importance. A very large portio 


smelted; and this was formerly the case with 


the same as that of the ores of Lake Sup 
8 (in 1886 nine States made Bessemer and seven crucible steel. | 
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since 1880 is shown in the following table (IX.), from 
the statistics collected by the American Iron and Steel 
Association : 


TABLE IX. 


Ee eat, 
| 1881, | 1882. | 1883. 


| 1884. | 1885, | 1886, | 


| 
| 


\Pig iron 


| } , ; 

eaaer 4,144,253 4,623 ,323)4,595,510)4,097 ,868)4,044 526 5,683,329, 

‘Bessemer | / | | 

steel ingots 1,374,247 )1,514,687/1,477,345/1,875,317 1,519,426/2, 269,190) 
Bessemer } 


steel rails 1,187,769 959,470)1,562,409' 
| 


1,284,066 1,148,709] 996,465 


The total number of completed Bessemer steel works at the 
close of 1886 was 33, with 69 converters. Pennsylvania in 
that year made 59 per cent. of the ingots produced, Illinois 
21, and other States 20. In the following table (X.) the 
amount of steel of all kinds produced is given (in tons) for 
the years stated : 


TABLE X. 
7 | a ae ae eT 
Open- 
Bessemer | Hearth aes All other 
SteelIngots.| Steel Ingots. | Steel. Totals. 
Ingots. : 
1870 37,500 1,339 31,250 70,089 
1875 335,283 8,080 | 35,179 | 11,256 389,799 
1880 | 1,074,261 | 100,850 | 64,664 7,558 | 1,247,334 
1885 | 1,519,430 | 133,375 | 57,599 1,514 | 1,711,919 
1886 | 2,269,190 | 218,973 | 71,972 2,366 | 2,562,502 


By far the largest production of iron ore in the United 
States is from the rocks which lie below the Lower Silurian 
—the Azoic series of Foster and Whitney and the Archean 


of Dana. In this formation the ore occurs in immense 
quantity—in what may without exaggeration be called 
mountain masses, which in many cases exhibit all the 
evidences of an eruptive origin, as in the case of the Iron 
Mountain of Missouri, or in some of the localities in the 
Marquette and Menominee regions of Lake Superior. At 
the first-mentioned locality the ore is intimately associated 
with an undoubted eruptive rock, with which it is inter- 
mingled in such a manner as to show that the two—ore and 
rock—must have had one and the same origin. A similar 
condition of things is revealed on Lake Superior, where 
the ore occurs in repeated interlaminations between shects 


‘of unquestionably eruptive material. The ores thus occur- 


ring are hematite or specular ore and magnetite, with some 


| hydrated oxide, or limonite, the result of the action of water 


on the previously formed hematite. They are in general 


extraordinarily free from deleterious in ients, especially 


_phosphorus and sulphur, although usually containing a 
| smal] amount of silica. The purity of these ores is a strong 


indication of their origin differing from that of ordinary 
sedimentary deposits. Many of the analyses of Lake 
Superior ore show the presence of only a few hundredths 
of one per cent. of phosphorus. The most important dis- 
trict in which these ores occur is the south shore of Lake _ 
Superior, and the most important port of shipment is 
Marquette, a considerable amount being also shipped - 
from Escanaba on Lake Michigan. From 1856 to 1886 the 
total shipments of iron ore from the region amounted to 
31,030,160 tons. A district known as the Vermilion Lake 
iron district, in which the ore has similar characters, and 
where the quantity is believed to be very large, has been 


recently opened in Minnesota, on the north shore of Lake 


Superior. The Iron Mountain region, a little 1 
hundred miles south of Saint Louis, although s 


Lake Superior ores goes to the Appalachian coal- 


Mountain ore, but the latter is now used in nearer 
ties. There is a very important and apparently 
ble deposit [at Cornwall] in Lebanon county, Pennsy 
the ore is chiefly magnetite, and its mode of oce' 
close connection with an eruptive rock is to 
writer strong, if not absolutely convincing, 
igneous origin. ‘There are important de 
on the eastern border of New York, 
Adirondacks, and along the Hudson river. — 
position in which a portion of these ores 


Azoic. That is the character of the A 
have long been and still are ex 
localities are chiefly in Clinton, | 
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ties. In the last-named county are the very extensive 
Chateaugay mines. The ores of this region are chiefly 
magnetite, but they often contain too much phosphorus to 
be used in the manufacture of steel. There are important 
occurrences of magnetic ore near New York city and also 
near the Hudson river, in Orange, Rockland, Putnam, and 
Columbia counties. 
manufacture of Bessemer steel. 
of the ores in southern New York and northern New 
Jersey is peculiar; they are not so distinctly eruptive as are 
the ores of Missouri and Lake Superior. One authority 
regards the New Jersey ores as unquestionably of sedi- 
mentary origin. This New Jersey district is not in a 
flourishing condition at present, since the ores, as a rule, 
are not adapted to the manufacture of Bessemer steel. 
Similar ores occur at many points, and often in large quan- 
tity, in the Azoic or crystalline belt of the Appalachian 
system, in the States lying farther south than New Jersey. 
In Mitchell county, North Carolina, is a deposit known as 
the Cranberry Bank, of which the quality is excellent, 
and the quantity is believed to be very great. Up to the 


present.time, however, but little of this ore has been shipped. | 


Next to the Azoic ores in importance, but decidedly in- 
ferior in quality, are those of the Clinton group, a mem- 
ber of the Upper Silurian series. The ore occurring in this 
geological position is known by various names, the most 
common ones being fossil or dyestone ore. It is a red 
hematite, not crystalline like the specular variety of the 
peroxide, but usually in a more or less granular or concre- 
tionary form, that of flattened grains resembling flax-seed 
being a common mode of occurrence, whence the name 
**flax-seed ore.” This deposit occurs at many points along 
the outcrop of the Clinton group all the way around from 
Wisconsin, through Canada and New York, into Pennsyl- 
vania, and down the eastern slope of the Appalachian range 
to Georgia, and is said to be the most extensive deposit 
of iron ore in the world yet discovered, The fossil ore, 
though large in quantity, contains too much phosphorus to 
be used for making steel in the ordinary method; but, 
being in places favorably situated with regard to fuel, and 
yielding as it does a satisfactory quality of cast iron, it is 
uite extensively mined at various points. Next to the 
linton ore in importance comes the brown hematite ore 
(imonite), which occurs in numerous localities, but of 
which the most extensive deposits are those occurring in 
the Lower Silurian limestones of the Appalachian system, 
and especially along the line of the Great Valley. Some 
of the ores are of excellent quality, notably those of Litch- 
field county, Connecticut, in the so-called Salisbury district. 
‘The iron made in charcoal furnaces in this region is con- 
sidered as being of the highest value for articles in which 
strength and toughness are essential. Carbonate of iron, in 
the form of spathic iron, is of rare occurrence. The argil- 
laceous carbonates (clay ironstone) are also of comparatively 
little importance, although used to some extent, especially 
as mixed with other ores, in western Pennsylvania and 
Ohio. The coal-fields west of the Appalachians are very 
poorly supplied with iron ores. Blackband ore is also 
of somewhat rare and limited occurrence in the United 
States. 
In spite of the abundance of iron ore in the United 
_ States and the existence of a heavy protective duty (75 cents 
per ton), a large quantity of ore is imported from abroad— 
chiefly from Spain, Elba, Algiers, and Cuba (1,039,433 tons 
valued at $1,912,437 in 1886). Almost all this was used in 
Pennsylvania, and chiefly in the manufacture of Bessemer 
pig iron and spiegeleisen. Up to 1884, at least, no pig iron 
‘suitable for the manufacture of Bessemer steel by any pro- 
cess now in use in the United States had ever been made 
south of the Potomac or south of Wheeling. Neither has 
iron suitable for crucible steel been made in the United 
‘States which can compete with that of Sweden. 

Table XI., published by Mr. Swank, shows the produc- 
tion of iron ore in tons in the leading ore-producing districts 
_ for the years 1884, 1885, and 1886: 

Gold and Silver—The washing of the high or Tertiary 
he gravels by the hydraulic process and the work- 
Gold and _jng of mines in the solid rock did not, on the 
on whole, compensate for the diminished yield of 
ordinary placer and river diggings, so that the produce 
old in California continued to fall off, and by 1860 
had decreased to about half what it had been ten years be- 
fo Discoveries in other Cordilleran Territories, notably 

n Montana and Idaho, made up, however, in part for 

iency of California, so that in 1860 the total 
gold produced in the United States was esti- 
less than $45,000,000. In the latter 
ide 1850-59 the Territories adjacent to Cali- 


from the Sierra Nevada gold-fields, 
| Aes ¢ 


. 
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and within a few years an extraordinary number of dis- 
coveries were made, some of which proved to be of great 


TABLE XI. 


od = — 


1854, 


Lake Superior | 
2,455 , 924 2,281 ,064)8, 258, 174) 


(Michigan and Wis-| 
CONEIN. visited 


Vermilion Lake (M 62,124) 225,484! 304,396 
{Missouri s..05 teenie 233,225! 169,162) 379,776 
Cornwall (Pennsylvania) | 412,320) 508,864) 688,054 
NOW JOTSCYic0506sscerercsseesdsassonseenisseeere| 898,710}. 880,000! 500,501 
|Chateaugay (Lake Champlain, New 

ROLE), ance ssessncnunee sovnas Hebe tinea skeaneet a OORT Caan TBI Ole eee 
ore ae) Ho ite { 60,084) 
|Port Henry (New York)...........s00008 {| ~ aS 298, 868) 
|Other Lake Champlain minesf, 70.5 235,799 : 

(New York)....... | 15,000 


|/Hudson River Ore and Iron Com- 


ee (Now. YOPE).c5 devewsasis 90,000} 55,000} 75,000 
Tilly Foster (New York)..... 85,964) 18,910) 17,728 
Forest of Dean (New York)........ 20,370) 18,274) 18,000 
Salisbury region (Connecticut)........ 25,000; 32,000} 36,000 
Cranberry (North Carolina),........... 3,998) 17,889) 24,106} 
Tennessee Coal, Iron, and Railroad 
Company’s Inman mines (Ten- 
TIESSEE)....20 see eseceecereseresscevsessseseseeses] 70,757) 94,819} 81,650 
TP obenhas sci. We ciel te vse becacnevonay 4,308, 286 4,079, 998 5,972,137 


| 


importance. The most powerful impulse to mining opera- 
tions, and the immediate cause of a somewhat lengthy 
period of wild excitement and speculation was the dis- 
covery and successful opening of the Comstock lode in 
1859, in the western part of what is now the State of 
Nevada, but was then part of the Territory of Utah, and 
known as the ‘Washoe Country” (from a small tribe of 
Indians of that name). The locality of the lode, where 
there soon grew up a large town called Virginia City, is 
about 20 miles east of the boundary of California, and 
nearly due east of the northern end of Lake Tahoe. As 
early as August, 1860, two mills were at work stamping 
and amalgamating the ore from the lode; mining had 
begun on a large scale; and many ingenious metallurgists 
were endeavoring to ascertain experimentally how the 
somewhat complex metalliferous combinations there occur- 
ring could be best and most economically treated, So far 
as quantity of bullion produced is concerned, these opera- 
tions were eminently successful. The various estimates of 
the total yield of the lode from the time of its discovery 
to 30th June, 1880, collected and published hy Mr. Eliot 
Lord, run from $304,752,171.54 to $306,181,251.05. The total 
production to the end of 1886 may be estimated as having 
been not far from $320,000,000. The bullion obtained from 
the milling of the ores contains about an equal amount in 
value of silver and gold. The mines on this lode thus 
added to the bullion stock of the world $100,000,000 more 
in eighteen years than the whole Freiberg district in Saxony 
had furnished in a little over 700 years (1168-1875). The 
lode is an ore channel of great dimensions, included within 
voleanic rocks of Tertiary age, which themselves have 
broken through pre-existing strata of Triassic age. It ex- 


and south were overrun by | the 


hibits some of the features of a fissure vein, combined with 
those of a contact deposit in part and of a segregated vein 
in part. The gangue is quartz, very irregularly distributed 
in bodies often of great size,and for the most part nearly or 
quite barren of ore. The metalliferous portions of the lode, 
“ bonanzas,” as they are here generally called, are usually 
of great size, but are extremely irregular in their position. 
Their number has been about twenty, most of them lying 
near the surface; but the last important one discovered 
was struck at a little over 1000 feet below the surface. Its 
dimensions were—according to Mr. Church—about 700 feet 
in length, by 500 deep, and 90 wide; the average yield 
$93.55 per ton ; and the total value of the bullion obtained 
from it $104,007,653. The mines on this lode have been 
worked to a greater depth than any mines in the world ex- 
tending over an equal amount of ground. Up to October, 
1886, work was still being carried on at several points 
below the depth of 3000 feet. The lower levels, below that 
of the Sutro tunnel, which intersects the lode at a point 
about 2000 feet below its outcrop, are now abandoned. Work- 
ings are still going on, however, above the great adit level, 
where there yet remain considerable bodies of low grade ore, 
which can perhaps be extracted with moderate profit, since 
more economical methods have been introduced both in 
mining and milling. The yield of the Comstock lode at 
present, although small as compared with that of its prosper- 
ous ae is still much larger than that of all the mines in 
reiberg district of Saxony. 

The success of the Comstock lode workings led to the 
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active exploration of the whole adjacent region, with the | its decomposition products, while argentiferous gray copper 


result that a great number of localities were discovered 
where auriferous and argentiferous ores occur, and some of 
these have been extensively wrought and have produced 
largely. In very few, however, do the ore deposits bear the 
distinguishing characters of true or fissure veins. Special 
mention may be made of the Meadow Valley and Raymond 
and Ely mines in Lincoln county. The first-named mine 
is in Pioche, 273 miles south of Palisade station on the Cen- 
tral Pacific Railroad; the enclosing rock is quartzite of 
Lower Silurian age, the veins varying in width, but averag- 
ing from 2 to 24 feet, the ore being carbonate of lead near 
the surface with chloride of silver, passing into sulphurets, 
as usual, in going down. At the end of 1873 this mine was 
1100 feet deep, and a large body of ore had been struck 
yielding $300 in value of silver per ton. The culminating 
years of the prosperity of these mines were 1872 and 1873, 
and the yield of the Ely district for those years respectively 
was $5,321,007 and $3,735,596. The Eureka district in the 
central part of Nevada is of importance on account of the 
magnitude of its yield, and because mining and smelting 
operations have been carried on uninterruptedly since 1869, 
thus affording great facilities for scientific investigations. 
Its ores are chiefly galena, accompanied by the various 
oxidized combinations resulting from its decomposition. 
Similar ores of zinc are also present, but in much smaller 
quantity. These ores are rich in gold and silver (average— 
15 per cent. lead, 0.079 silver, and 0.00248 gold). The rocks 
in which they occur are chiefly limestones, and of Lower. 
Silurian age; the deposits are very irregular in form. In 
many of their features they closely resemble the so-called 
pipe-veins of the North of England mines. Much of the 
ore has become decomposed, and has been subjected, since 
decomposition, to a rearrangement by water, analogous to 
stratification. The total yield of the Eureka district from 
1869 to 1883 is stated at about $60,000,000 in value of gold 
and silver, and about 225,000 tons of lead. According to 
present indications, this district is approaching exhaustion. 
Utah has important mines resembling to a considerable 
extent those of Eureka. The Hornsilver mineat Frisco, in 
southern Utah, is a large contact deposit, 30 to 50 feet wide, 
between dolomitic limestone and an eruptive rock called 
rhyolite or trachyte. The ores are sulphate of lead with 
some carbonate, associated with heavy spar, which occurs 
chiefly near the wall of eruptive rock. This mine has paid 
$4,000,000 in dividends, but none since 1884. The Little 
Cottonwood district, at a height of over 10,000 feet in the 
Wahsatch range, shows a record of about 3500 “ locations” 
made within an area 24 miles square. It includes the famous 
Emma mine, where a large body of ore occurred occupying 
an egg-shaped cavity in the Carboniferous limestone, which 
yielded largely (over $2,500,000) ; but it was soon worked out. 
The Flagstaff mine in the same cafion, a “ pipe-vein” or 
deposit occupying several irregular cave-like openings in 
the limestone, seems also to have been nearly or quite 
worked out. One of the largest and most productive mines 
in the country, and the most important one in Utah, is the 
Ontario, in the Uintah district, Summit county. The vein 
seems to be, in the lower levels at least, a contact mass be- 
tween walls of quartzite and highly decomposed eruptive 
rock (called porphyry), and it varies in width from a few 
inches to 15 feet. It was discovered in 1872, has been worked 
by a company with $15,000,000 capital since 1877, and up to 
February, 1887, had paid $8,075,000 in dividends. The Silver 
Reef district in Washington county is a region of remark- 
able interest, where sandstones of Triassic age have been 
broken through and inyaded by eruptive masses (andesites 
and trachytes), and where the ore, according to Prof. Reyer, 
occurs in flat masses and impregnations between the strata, 
adjacent to the eruptive rock, and is especially largely de- 
veloped in contact with the remains of plants with which 
the rock is filled. The ores are carbonate of copper with 
chloride of silver passing into the sulphuret at depths. 
According to the same authority, these mines produced a 
few years ago over a million of dollars a year; but they 
have much fallen off of late. The census report of 1880 
gives the total product of the district up to 1st June, 1880, 
at a little over $3,250,000. 

The metalliferous deposits of Colorado are important from 
their magnitude and variety! Of the actual precious metal 
_ production, by far the largest portion is derived from pyrites 
and galena and their decomposition products. The tel- 
luride ores of Boulder county and the auriferous pyrites 
of Gilpin county, with a few individual deposits in the 
Southern portion of the State, constitute the souree from 
which it is derived. With these exceptions its mineral 
deposits may be considered as essentially silver-bearing. 
The principal source of silver is argentiferous galena and 


1 See Census Report for 1880 (1885). 


or freibergite is, next to this, the most important silver- 
bearing mineral. The sulphides of silver also occur, and 
in some cases bismuth is found in sufficient quantity to 
constitute an ore. As yet, so far as known, no copper is 
extracted except as an adjunct in the reduction of silver- 
bearing copper ores. Placer deposits are generally con- 
fined to the valley bottoms among high mountain ridges; 
their present yield is relatively inconsiderable. Before the 
silver oresof Leadville were discovered mining in Colorado 
was principally confined to approximately vertical veins in 
the Archean rocks of the Front range or in the eruptive 
rocks of the San Juan region; but since the limestone de- 
posits of the Mosquito range have proved so exceptionally 
rich attention has been more and more turned to the ores 
in sedimentary rocks, and many new districts have been 
discovered, but none to rival that of Leadville. The Lead- 
ville ores are flat sheets, of the kind often designated in 
the Cordilleran mining regions as “ blanket deposits,” and 
appear to be contact deposits between the Carboniferous 
limestone and the overlying felsite, with additional or 
incidental ore accumulations in the limestone in irregular 
cavities. According to reports locally published the pro- 
duct of the Leadville “smelters” or smelting works in 
1886 was—lead, 51,925,546 tb; silver, 4,569,013 oz.; gold, 
22,504 oz.; total value, $7,515,148. From the mode of occur- 
rence of the Leadville deposits it seems probable that they 
will within a few years become practically exhausted. The 
area over which the blue limestone of Emmons (dolomite 
of Rolker) has been found in places productive is, however, 
very large, having been estimated at 225,000,000 square 
feet. The Montana deposits, which up to 1880 are reported 
to have yieided fully $50,000,000, seem now to have been 
pretty much worked out. The workings from which the 
ores are now chiefly obtained appear to be of the class of 
segregated veins. The ores consist largely of auriferous 
pyrites in a gangue of quartz, oxidized in their upper por- 
tions and there easily manipulated, but in depth passing 
into the more refractory sulphurets. Unlike the ores de- 
scribed as occurring in Colorado and Utah, they are accom- 
panied by copper rather than by lead, and they are also 
rather manganiferous than ferriferous, Much yet remains 
to be done before their nature and value can be fully under- 
stood ; and the same may be said of the adjacent Territory of 
Idaho, the auriferous gravels of which resemble those of 
Montana, and have been next to those of California and Mon- 
tana in importance (total yield to date estimated at $30,000,- 
000). The deep gravels of Boisé basin seem to be exceptional, 
and to resemble the deep or high gravels of California. <A 
very large portion of the mines (other than placer) of 
Idaho appear to be of the fissure class, and to be enclosed 
in a country rock of granite, resembling in many respects 
the veins of the vicinity of Austin in Nevada, In Arizona, 
which ranks along with Idaho in the production of the 
precious metals, and is next to Michigan and Monfana as a 
producer of copper, the mode of occurrence of the metal- 
liferous deposits is complicated and varied, and is still very 
imperfectly known, They appear to be largely of the 
nature of contact deposits, dependent on the presence of 
some ancient or modern eruptive mass. The famous Tomb- 
stone district, in Pima county, has been a productive one, 
but seems at present to be declining. 


TABLE XII.—Gold and Silver Production of the Different States 
and Territories for 1885 (in Thousands of Dollars). 
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this metal have been obtained at various points in Colo- 
rado, and also in New Mexico. A little mer- 
cury has also been produced in Oregon. The 
Californian mines are all in the Coast ranges, in rocks of 
Cretaceous age. Small veins of quartz containing a little 
cinnabar have been found in the Sierra Nevada; but this 
ore is not known to exist anywhere in that range in work- 
able quantity. The mercurial ores of the Coast ranges 
occur in very irregular deposits, in the form of strings and 
bunches, disseminated through a highly metamorphosed 
silicious rock. The first locality where this metal was suc- 
cessfully mined was New Almaden, about 100 miles south 
of San Francisco. Another locality—New Idria—about 
100 miles still farther south, has also been productive, but 
in a lessdegree. Mercury ores have also been mined at 
several points north of San Francisco, in the neighbor- 
hood of Clear Lake, where they occur, not only in meta- 
morphic Cretaceous strata resembling those of New Al- 
maden, but also in recent voleanic rocks, where gold has 
sometimes been found in intimate association with the 
cinnabar. The New Almaden mine has been productive 
since 1850, but the yield has varied greatly from year to 
year, partly on account of the irregularity of the mode of 
occurrence, and partly on account of interference on the 
part of the United States based on a question of title to the 
property. The most productive year was 1876, when the 
number of flasks (of 76} th) obtained was 47,194. The 
number produced in 1880 was 23,465, and in 1886 18,000. 
The total produce of the Californian mines was 59,926 
flasks in 1880, 60,851 in 1881, 52,732 in 1882, 46,725 in 1883, 
31,913 in 1884, 32,073 in 1885, and 29,981 in 1886. No new 
discoveries of localities of importance have been made 
during the past few years, and the mines now worked in 
California are all in a depressed condition. 

Tin has been discovered in numerous localities, and va- 
Tin rious attempts have been made to open mines— 
6 in Maine, New Hampshire, Virginia, Alabama 
—but hitherto the amount of the metal produced has been 
quite insignificant. The region from which most has been 
expected is the Black Hills of Dakota, about 20 miles 
southwest of Rapid City. The occurrence of the tin ore 
and the associated minerals at the mine to which the name 
of Etta has been given is very similar to that of the ores in 
the Erzgebirge. The cassiterite is disseminated through a 
granitic or granitoid rock in irregular bunches, strings, 
and even masses, associated with the usual minerals. 
There has not hitherto been any production of commercial 
importance from this source. 

The present sources of copper are almost exclusively the 
Copper Lake Superior region, and the Territories of 

‘ Montana and Arizona, ‘The mines of Lake 
Superior are the only important mines in the world in 
which the metal is exclusively obtained in the native 
state. The mode of occurrence of the copper varies, how- 
ever, considerably in different portions of the mining dis- 
trict, which extends from Point Keweenaw along the 
southern shore of the lake to a little beyond the Ontonagon 
river. The most productive mines at present are those in 
the vicinity of Portage Lake, about half-way between the 
eastern and western extremities of the cupriferous range. 
The rock in which the metal occurs is an old basalt, much 
metamorphosed from its original condition, and in the 
form now generally called melaphyre. This belt, com- 
monly known in the region as the “trap range,” is a vol- 
eanie material, interbedded in numerous alternating layers 
with sandstone and conglomerate, equivalent geologically 
to the Potsdam sandstone of the New York Survey or the 
Primordial of Barrande. The metal occurs along nearly 
the whole extent of Keweenaw Point in veins crossing the 
formation, and having all the characters of true fissure 
veins, the gangue being a mixture of quartz and calcite 
-with various zeolitic minerals. Copper in large masses has 
been found in various mines on Lake Superior, but in none 
of such great dimensions as at the Minnesota mine, near 
the Ontonagon river. The largest mass discovered here 
weighed about 500 tons. Its length was 46 feet, its breadth 
184, and its maximum thickness 8}. While a considerable 
amount of copper has been obtained on Lake Superior in 

masses, and lumps too small to be shipped separately, 
and therefore put in barrels and called “ barrel-work,” 
much the larger portion occurs in small grains, scales, and 
strings, disseminated through the rock. For crushing rock 
of this character a new form of stamp known as the Ball 
stamp was invented, one head of which is capable of crush- 
ing en 220 to 250 tons of rock in twenty-four hours. 
The most interesting mine on Lake Superior, and indeed 
the | and most important—not being an open-work— 
in the ld, is that of the Calumet and Hecla Company. 
mode of occurrence of the copper, which is all in the 
lic form, and like that of the other Lake Superior 
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mines almost chemically pure, is peculiar. The cupriferous 
mass is a bed of eruptive material, interstratified with 
other masses of similar origin, but itself a conglomerate 
made up chiefly of more or less rounded pebbles of eruptive 
rock—rhyolite, trachyte, and basalt—cemented together 
by native copper. The Calumet and Hecla mines, which 
form one connected work, have been opened over a length 
of about 1? miles, and to a depth, on the inclination of the 
metalliferous bed, which is about 39°, of about 3300 feet. 
The number of men employed is about 2800, and the pro- 
duction for 1886 was 22,552 tons (the total amount since 
1866 being 201,529 tons). 

The copper mines of Montana are chiefly in the vicinity 
of Butte City. The really important operations seem to be 
pretty closely limited to an area only 24 miles long by 1 
mile wide, within which are three important silver mines, 
as well as the copper mines which make the district so 
famous. There are two great classes of mineral occur- 
rences,—cupriferous veins, carrying mere or less silver, 
and silver veins, with a manganese gangue, which carry 
little or no copper. These two groups have certain fea- 
tures in common. They all occur in granite, and are all 
accompanied by zones of decomposed country rock, which 
run parallel to and usually form the walls of all the large 
copper veins that have been opened to any great depths, 
and which are called porphyry dikes by the miners, but 
are really granite altered by the chemical changes which 
have accompanied the formation of the lode. They all 
pitch vertically or nearly so, and lack entirely the well- 
defined walls and the selvages which are characteristic of 
fissure veins. The cupriferous veins appear on the surface 
as wide bands of quartzose rock, much decomposed and 
stained with gossan. The surface ore always carries silver, 
is almost entirely in a free-milling condition, and generally 
in paying quantity. Nearly all the lodes at present 
worked for copper were at first worked for silver, and 
this condition continued until the water-line was 
reached, when the base ores—mainly the ordinary sul- 
phuretted combinations of copper and of copper and iron, 
especially copper glance or vitreous copper and erubescite 
or variegated, peacock, and horseflesh ore—set in. The 
veins are of great size, being often thirty feet wide for 
several hundred feet in length. The average width of pay 
ore in the copper veins is stated to be not less than 7 feet; 
the Anaconda—the widest of any yet opened—averages 
over 12 feet of profitable ore, and in many places widens to 
30 or 40 feet for a great distance, showing no diminution 
in richness at the depth of 800 feet. In a part of these 
veins—as, for instance, the Anaconda and Liquidation—the 
ore is copper glance in a gangue of quartz and decomposed 
feldspathic rock; while another type of veins, represented 
most perfectly by the Parrot vein, has nearly its entire 
metallic contents in the form of erubescite. This last- 
mentioned vein is also of great importance for its silver. 
The veins of the manganese-silver group lie all within a 
small area, but are of much interest and value. The gangue 
is quartz, heavily charged with its various oxidized combi- 
nations of manganese, all more or less argentiferous, the 
amount of silver ranging from three or four to several 
hundred ounces of that metal per ton. In these manganese 
veins the transition from decomposed oxidized combina- 
tions to the hard silicate and carbonate of that metal at 
the water-line is as sudden and striking as that from 
oxidized to sulphuretted ores in the previously-mentioned 
class of veins. An exceptional oecurrence in this district 
is that of the Gagnon mine, of which the gangue is chiefly 
quartz, and the ore argentiferous zine blende. 

There has of late years been a falling off in the pro- 
duction of copper in Arizona, but this appears to be due to 
unfavorable situation with reference to a market rather 
than to exhaustion. The Santa Rita mines, in New Mex- 
ico, near the Arizona line, were the first worked in that 
region, but are at present idle. The original workings 
were for metallic copper, occurring near the contact of a 
bed of limestone with an eruptive rock resembling felsite, 
the whole deposit being one of irregular character. Near 
the junction of the felsite and the limestone there is a 
series of parallel veins, in which the copper occurs in the 
form of carbonates and oxides. The Clifton district has 
been the scene of continuous mining operations since 1872, 
and is at present the largest producer of copper in the south- 
west. Its cupriferous deposits have been divided into 
three classes,—those occurring in limestone, those associ- 
ated with porphyry, and those in the granite. The ores 
of the first class are the red oxide in a gangue of compact 
hematite and the carbonates in a gangue of brown man- 
ganese ore. The ores of the second and third class are 
oxides and Mem pears changing into copper glance ata 
trifling depth, and into yellow sulphurets in the deepest 
workings. The deposits are irregular, in some respects re- 
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sembling contact deposits, and in others the metalliferous | 


occurrences in the North of England lead mines. They 
are called by many mining geologists “pockets”; bub 
other authorities consider them true veins. The most pro- 


ductive mine of the district—the Longfellow—is described | 
as being an almost vertical fissure in stratified limestone, | 


at or near its junction with a dike of felsite. 


TABLE XIII.—Copper Production of United States (in Tons) 


[ STATISTICS, 


ing-stone, and lime together make up almost nineteen- 
twentieths of the same total. Other important articles are 


TABLE XV. 


| a - 
) 1883, | 1884. | | 1883, | 1884, 
ele y oa PO 
Hen ssssseeaee| 25,900 | 25,000 ||New Mexico.......] 2,100] 5,850 
NeVAdA.......42+00006] 5,350 | 3,570 ||ATIZONA...reeueveeee] 1,850) 2,400} 
Colorado.... | 68,000 56,400 | California sessrseeeer| 19500] 1,420 
Montana..........-..| 4,500} 6,250 ||Mississippi Val....! 19,200 | 17,567 
|[Tdaho......s0eee| 5,850) 6,700 | detec 190 3d 


from 1882 to 1886. 

2 a ere 

| 1882, | 1883. | 1884, | 1885. | 1886. | 
| 

2 =| PYea vert) PULSE ves Fe | 

\Lake Superior «......+++0+ 25,438 26,653) 30,961) 32,209) 35,593) 
[MONONA ceccssocoressessvee0 4,043 10,658) 19,238) 30,267) 25,719) 
|Arizona, s+. 206 comsaeacaees 8,029 11,010; 11,935) 10,137) 6,989, 
Other localities ....... ne 2,957 | 3,253) 2,574] 1,438} 1,340) 
|Total domestic copper.. 40,467) 51,574) 64,708) 74,051) 69,641 
From imported ores..... 446) 726; 1,276) 2,271) 2,000 
TGtiih. Frideceev acces 40,913 52,300) 65,984) 76,322, 71,641) | 

| 


article of production, The ores are found in 


Zine. 
with those of lead, both in the Appalachian range and 
throughout the comparatively undisturbed Paleozoic re- 
gions of the Mississippi valley. The Illinois zine furnaces 
are at Peru, La Salle, and Collinsville; those of Missouri 
mostly at Carondelet near St. Louis, but there is one at 
Rich Hill and one at Joplin. Those of Kansas are at Pitts- 
burgh, with the exception of one at Weir City. There is also 
a small establishment at White River in Arkansas. There 
are also zine works at Bergen Point, N. J., and at Bethle- 
hem, Pa., and one small establishment in Tennessee. 


TABLE XIV.—Total Zinc Production (in Tons) from 1881 to 
1885. 


1882, | 1883, | 1884. | 1885. 


16,250] 15,037, 
6,576| 8,500 
2,232| 5,116 
5,087| 4,770 


ul 
i 
15,708. 
7,017 
4,670 
7,018 


34,413 


17,345 
7,591 
4,175 
7,216 


36,327 


30,145} 33,423 


The lead production was for many years, as already 
Teed: mentioned, limited to two districts near the 
Mississippi,—one, the so-called “ Upper Mines,” 
covering an area of 3000 to 4000 square miles included 
within the States of Wisconsin, Iowa, and Illinois; the 
other, the “ Lower Mines,” in southeastern Missouri. The 
yield of the Upper Mines reached its culminating point 
about 1845; and in 1852 it had fallen off to about 15,000 
tons. Thatof the Missouri mines also fell off, so far as the 
southeastern district was concerned, but the loss was more 
than compensated by discoveries of ore in southwestern 
Missouri, and later in the adjacent State of Kansas. The 
production of all these districts (the lead of which contains 
but a trace of silver) for the years 1880-1884 is given by 
Mr. E, A. Caswell as follows: 24,700 tons in 1880, 27,470 in 
1881, 25,900 in 1882, 19,300 in 1883, and 17,567 in 1884. A 
considerable portion of the recently renewed activity in 
the Missouri mines is due to the increased utilization of 
the zinc ores associated with the galena. The numerous 
lead mines opened and worked in various States in the Ap- 
palachian region, from Maine to North Carolina, have 
nearly all proved unsuccessful. Yet, on the whole, the 
country has largely increased its product—a result due, 
chiefly, to the discovery and successful working of various 
lead ores containing silver in sufficient quantity to pay for 
separation, in several of the Cordilleran States and Terri- 
tories. The total yield was 87,340 tons in 1880, 104,540 in 


Zine has become within the past few years an important | 


very numerous localities, usually in connection | 


—salt (value $4,825,345 in 1885), cement ($3,492,500), phos- 
phate-rock ($2,846,064), and limestone for flux in iron man- 


| ufacture ($1,694,656). 


The utilization of the brine springs of New York and 
Virginia was begun towards the end of the last Salt 
century, and has become extensively developed. oe 
To this development has been added that of similar saline 
resources in Ohio and Michigan. Previous to this, how- 
ever, some salt had been made by the evaporation of sea- 


| water at points along the coast, and especially in the 


neighborhood of Massachusetts Bay ; and the census of 1880 
showed still six establishments of this kind in existence, 
producing nearly 10,000 bushels of salt per annum. In 
California the evaporation of sea-water has attained some 
importance (884,443 bushels in 1880), the climatie condi- 
tions being much more favorable than along the northern 
Atlantic. A very small amount of salt was also made on 
the Florida coast. There ‘are various lakes and partially 
or wholly dried-up beds of former lakes in the Cordilleran 
region, which are capable of furnishing a large quantity 
of salt, and some of these have been worked to a limited 
extent for use in metallurgy. By far the larger portion 
of the salt manufactured in the United States comes from 
the evaporation of brine, obtained by boring. The produce 
of the four ‘brine-producing States (in bushels of 56 tb) is 
given as follows in the census report for 1880; Michigan, 
12,425,885; New York, 8,748,203; West Virginia, 3,105,333 ; 
Ohio, 2,650,301; total, 26,929,722; total  spebeiee, » of all 
the States, 29,800,298. The New York salt region is in the 
centre of the State, near Syracuse. The brine is obtained 
in a detrital deposit, varying in size from the coarsest 
gravel to the finest sand, which fills depressions in the 
Onondaga or Salina shales, to the depth in places of 300 or 


.400 feet. These shales are of Upper Silurian age. No rock- 


1881, 118,650 in 1882, 128,515 in 1883, 124,908 in 1884, 115,-. 


546 in 1885, distributed in 1883-84 as shown in Table XV. 
To the non-metallic mineral substances mined or quar- 
ried in the United States, apart from coal and petroleum, 
which have been already considered, only very brief refer- 
ence can here be made. The value of the lime and build- 
ing-stone used in the country in 1885 was, for each of these 
articles, at least as great as that of the petroleum. Coal 
alone constitutes nearly seven-tenths of the value of the 
non-metallic minerals mined, and coal, petroleum, build- 
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salt has been struck by boring ; but farther west, at various 
points in New York, Canada, and Michigan, the nee 
of large bodies of salt has been proved by the aid of the 
diamond drill. As yet, however, this source of supply has 
only been utilized to a limited extent. The salt of Michi- 
gan comes from several distinct geological horizons. The 
uppermost one is in the Coal-measures, the next lower in 
the Lower Carboniferous, and the lowest in the Onondaga 
or Salina salt group, the salt-bearing formation of New 
York. It is only in the last-named formation that rock- 
salt has been found in Michigan, namely, at Bay wb on 
Saginaw Bay, where, at a depth of 2085 feet,-a bed of salt 
115 feet in thickness was bored through. In the Saginaw 
valley salt can be produced more cheaply than anywhere 
else in the country; the business of salt-making is associ- 
ated with that of sawing lumber, and the refuse of the saw- 
mills feeds the fires under the salt-pans. 

The following table (X VI.) shows the value of the metal- 
lic products of the United States for the years 1882, 1883, 
1884, 1885, and 1886, as reported by the chief of the Divi- 
sion of Mining Statistics of the United States Geological 
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The value of the iron is the spot value; that of the gold 
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The total values of the mineral products of the United 


and silver the coining value ; that of the copper, lead, and | States for the same years are returned on the same author- 
zinc the value at New York ; and that of the mercury the | ity as amounting respectively to $235,461,580, $249,049,889, 


value at San Francisco. 


226,800,674, and $246,931,991.! (3. D. Wal 


PART IIIl.—POLITICAL GEOGRAPHY AND STATISTICS. 


Copyright, 1888, by Francis A. Walker. 


POPULATION. 
The population of the English colonies in North America 


was at no time definitely ascertained. In his 

owe & History of the Constitution, Mr. G. T. Curtis pre- 

pop sents a table showing the estimated numbers 
lation. 


in the several States as that used by the “ Fed- 


eral Convention” of 1787. By this the aggregate popula- | 
tion is put at 2,781,000. By the first census of the United | 


States, however, taken in 1790, the population was ascer- 
tained to be then 3,929,214. The second census, in 1800, 
showed a population of 5,308,483; and the third, that of 
1810, showed another prodigious advance, the register read- 


; ing 7,239,881. An important prediction in the 
i lew pi S history of population is that of Elkanah Wat- 
ay son, of New York, who in 1815 undertook to 


project the population of the United States 
from 1820 to 1900. The following are his figures for the 
period 1820 to 1850 (Table I.), in comparison with the act- 
ual results of the successive enumerations: 


TABLE I, 


1820. 


1830. | 1840, 1850. 


Watson........... | 9,625,734 |12,833,645 17,116,526] 23,185,368 
The census.......| 9,633,822 | 12,866,020 17,069,453) 23,191,876 


Watson’s error..| —8,088 —32,375 | +47,073 —6,508 


No similar series of statistical predictions ever attained 
such a degree of verification, or commanded equal interest 
or admiration. But quite as remarkable as the fulfilments 
of the earlier estimates have been the failures in the later 
ones, as shown by the corresponding figures for 1860 to 1900 
(Table IT.) : 


TABLE II. 


1860. 1870. 1880. 1900, 


31,753,824 42,328,432 |56,450,241 77,266,989'100,355,985 
«-- 31,443,321 38,558,371 [50,155,783 | 


Watson’s perees ast ile Paeiaae +6,294,458, 


Watson’s estimates came so true during the earlier de- 
eades because of the remarkable steadiness of 


bag the conditions then controlling population. In 
inerease, 1790 there were about 600,000 white families in 


the United States. Speaking broadly, there 
were few very rich, and, except from the effects of intem- 
perance or the premature death of the breadwinner, there 
were few very poor. Food was abundant. Both social tra- 
ditions and the religious beliefs of the people encouraged 
fecundity. The country enjoyed domestic tranquillity. 
All this while, too, the land was but partially settled. Me- 
chanical labor was scarce, and even upon the farm it was 
difficult to command hired service, almost the only farm 
laborers down to 1850, in the north, being young men who 
went out to work for a few years to get a little ready money 
to marry upon. The conditions recited are such as would 
allow population to expand without restriction. The change 
that was inevitable came between 1840 and 1850. That the 
reduction in the birth-rate coincided with a cause which 
was regarded as certain to quicken the increase of popula- 
tion, namely, the introduction of a vast body of fresh 
_~pea blood from Europe, affords another instance in 
_ proof that, even in this matter of population, moral are far 
potent than physical causes. 
accessions between 1840 and 1850 from Ireland and 
were enormous, the total immigration rising to 
against 599,125 during the decade ees and 
ly 143,439 from 1820 to 1830. And these people 
dition to breed with unprecedented rapidity, 
stimulus of an abundance, in regard to food, 
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shelter, and clothing, such as the most fortunate of them 
had never known. Yet, in spite of these accessions, the 
population of the country realized a slightly smaller pro- 
portion of gain than when the foreign arrivals were almost 


| insignificant. 


The change which produced this falling off from the 
traditional rate of increase, namely, about 3 per cent. per 
annum, was that from the simplicity of the early times to 
comparative luxury, involving a rise in the standard of 
living, the multiplication of artificial necessities, the ex- 
tension of a paid domestic service, the introduction of 
women into factory labor. For atime the retardation of 
the normal rate of increase among the native population 
was concealed from view by the extraordinary immigration. 
During the decade 1850 to 1860 the foreign arrivals rose 
to the enormous total of 2,579,580. till it came about that 
almost one-seventh of the population of the country con- 
sisted of persons. born abroad. And among this class no 
influence was yet exerted in restriction of population. 
Yet in spite of the arrival of 4,292,831 foreigners between 
, 1840 and 1860, of whom 3,500,000 survived at the latter date, 
having had three (perhaps four) million children born to 
them on the soil, the census returns of 1860 showed a fall- 
ing off from Watson’s prediction of 310,503. At the time 
that prediction was made (1815) the arrivals at ports of the 
United States had averaged about five thousand per annum. 


| Had the reinforcement from the outside been enhanced only 


proportionally to the increase within, the figures for 1860 
jc have found Watson’s estimate wrong by several mil- 
‘ lions. 

| The ten years from 1860 to 1870 witnessed the intro- 
| duction of a new force operating to bring down the rate 
of national increase, namely, the war of secession. The 
superintendent of the ninth census, 1870, presented a com- 
putation of the effects of this cause,—first, through direct 
| losses, by wounds or disease, either in actual service of the 
army or navy, or in a brief term following discharge; 
secondly, through the retardation of the rate of increase in 
the colored element, due to the privations, exposures, and 
excesses attendant upon emancipation; thirdly, through 
the check given to immigration by the existence of war, 
the fear of conscription, and the apprehension abroad of 
results prejudicial to the national welfare. The aggregate 
effects of all these causes was estimated as a loss to the 
population of 1870 of 1,765,000. Finally, the temporary 
reduction of the birth-rate, consequent upon the withdrawal 
of perhaps one-fourth of the natural militia (males of 18 to 
44 years) during two-fifths of the decade, may be estimated 
at perhaps three-quarters of a million. From these com- 
putations it would appear that, had the war of 1861-65 not 
broken out, the population of 1870 would still, in spite of 
accessions from abroad and of the quickened fecundity of 
the newly arrived elements, have shown a large deficiency 
from the numbers estimated by Watson. 

The tenth census put it beyond doubt that economic and 
social forces had been at work, reducing the rate of multi- 
plication. The ascertained population of 1880 was 50,155,783, 
against the estimated 56,450,241. Yet no war had inter- 
vened ; the industries of the land had flourished ; the ad- 
vance in accumulated wealth had been beyond all prece- 
dent; immigration had increased to 2,944,695 for the decade. 
It is hazardous to speak of the future; but the most rea- 
sonable computation which can at present be made fixes the 
population of 1900 at about eighty millions, or twenty mil- 
lions less than the estimate of Watson. 

The achievement of independence found the people of 
the United States owning the entire country 
between the Gulf and the Great Lakes. except- Goren 
ing only Florida, as far to the west as the Mis- ef need 
sissippi; but the actual settlements were, with growth. 
afew minor exceptions, confined to a narrow 
strip of territory along the Atlantic shore. The depth of 
settlement, from the coast inland, varied 
greatly, ranging from what would be involved See Plate 
in the mere occupation of the shore for fishing d 
purposes to a body of agricultural occupation extending 
back to the base of the great Atlantic chain. 


1 ey are returns for non-metallic mineral products. — 
M. Ep. 
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If we trace the western boundary of the body of continu- 
ous settlement of that time, we find, beginning at the 
northeast, sparse settlements extending along the entire 
seaboard to the New Hampshire line. The southern two- 
thirds of New Hampshire and nearly all Vermont were 
thinly covered by population. Reaching New York, the 
line of population branched off from the Hudson, north of 


the Mohawk, the westward tide flowing through a broad | 


gap between the Adirondacks and the Catskills, which con- 
stitutes the northernmost of four main paths along which 
migration has historically taken place. § 
central New York, population had already covered the val- 
ley of the Mohawk and the region of the interior lakes. 
In Pennsylvania population had spread northwestward, 
occupying not only the Atlantic plain but also, with sparse 
settlements, the regions traversed by the numerous parallel 
ridges of the eastern portion of the Appalachians. We 
omit, for the moment, consideration of the settlements 
around the junction of the Allegheny and the Monongahela 
rivers, representing an overflow through the second of the 
four great channels of population,—that, namely, which 
crosses southern Pennsylvania,western Maryland, and north- 
ern Virginia, parallel to and along the course of the upper 
Potomac. Omitting then this, which we may term the Pitts- 
burgh group, we find, in Virginia, that sparse settlements 
had in 1790 extended westward beyond the Blue Ridge, and 
into what is now West Virginia, on the western slope of the 
Alleghany Mountains, while another narrow tongue of 
population had penetrated southwestwards, down to the 
head of the Tennessee river, in the great Appalachian 
valley, having found out the third of the four main chan- 
nels alluded to. In New Carolina settlement was still lim- 
ited by the base of the Appalachians. Georgia was as yet, 
owing to the presence of Indian tribes, only occupied to 
the depth of about two counties along the Savannah river. 
The reservations of the Red Men still prevented population 
from moving westward along the fourth of the great natu- 
ral paths alluded to,—namely, that around the southern end 
of the Appalachian chain, 

In the preceding rapid survey of the new nation four 
groups have been omitted,—the first, the Pittsburgh group, 
in southwestern Pennsylvania; the second, the smallest, 
in West Virginia, upon the Ohio and Kanawha rivers; the 
third, and by far the largest, in northern Kentucky, upon 
the Ohio river, comprising about 11,000 square miles; and 
the fourth upon the Cumberland river in Tennessee. The 
existence of these outlying groups of population in 1790 
bore witness to the daring and even reckless courage of the 
American pioneer. 

In addition there were in 1790 a score or more of small 
1790 posts or incipient settlements, mainly of 

i French origin, scattered over what was then an 
almost unbroken wilderness, Among these were Detroit, 
Vincennes, Kaskaskia, Prairie Du Chien, Machinac, and 
Green Bay. The entire settled area at the first census is 
computed to have been 239,935 square miles, which, with an 
aggregate population of 3,929,214, would yield an average 
density of 16.4 persons to the square mile. The centre of 
population, as that phrase is commonly understood, rested 
east of Baltimore. 

The census of 1800 showed a total settled area computed 
1800 at 305,708 square miles, including all outlying 

c tracts. As the population had risen to 5,308,- 
483, the average density of settlement had become 17.4. 
The centre of population had moved 41 miles west, along 
the 39th parallel of latitude. 

The map of 1810 shows a vast change, owing to the ac- 
1810. quisition of Louisiana from France ; the settled 

J area was 407,945 square miles, which, with an 
ascertained population of 7,239,881, gave an average of 17.7 
persons to the square mile. It isremarkable that the Ameri- 
can people, in nearly doubling their numbers between 1790 
and 1810, only increased the average density of settlement 
from 16.4 to 17.7.. At the latter date we find the hills of 
western New York now almost entirely covered with popu- 
lation, which has spread along the southern shore of Lake 
Erie, well over into Ohio, effecting a junction with the pre- 
viously existing body of settlement about the forks of the 
Ohio. The occupation of that river has beeome complete 
from its souree to its mouth, with the exception of small 


tucky settlements have expanded in every direction, until 
almost the entire State is covered, while that body of popu- 
lation, has been extended southwards to the Tennessee, in 
what is now northern Alabama. In Georgia settlement is 
still held back by the presence of the Creek and Cherokee 
Indians, although a treaty with the former tribe in 1802 
has opened up portions of the State, which have been 
eagerly ocenpied. In Ohio the movements of population 
northward from the river of that name and westward from 


Spreading over | 


| 
0 


gaps below the entrance of the Tennessee. The early Ken- | 
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Pennsylvania have carried forward the lme of settlement 
until it comprises two-thirds of the State. Michigan and 
Indiana, still Territories, remain virgin soil, with the ex- 
ception of a little strip around Detroit, and a small area in 
the southwestern part of Indiana. St. Louis has been trans- 
ferred, by the purchase of Louisiana, froma foreign juris- 
diction to that of the United States, and has become an im- 
portant centre of population, settlements having spread 
from it northward to above the mouth of the Missouri, and 
southward, along the Mississippi, to the mouth of the Ohio, 
At the mouth of the Arkansas is found a similar body of 
population. Looking still farther south, settlements are 
observed in the newly organized Territory of Orleans, ex- 
tending across the Mississippi to its left bank, and reaching 
up to the site of Vicksburg. 

In 1820, at the fourth census, the population had become 
9,633,822 : the area of settlement had reached 1890, 
588,717 square miles, yielding an average den- hc 
sity of 18.9. The effect of the westward movement during 
the decade had been to move the centre of population 50 
miles, still on the 39th parallel. 

In 1830 the area of settlement was 632,717 square miles, 
yielding, with an aggregate population of 12,- 1830, 
866,020, an average density of 20.3. The centre i 
of population had passed westward only 30 miles, the ener- 
gies of the people having been given largely to filling up 
the already included areas. The most noticeable changes 
are in the south. In Georgia the settlements have spread 
westward, across the entire breadth of the State, where 
they have struck against the barrier of the diminished 
Creek reservation. Stopped at this point, they have moved 
downward into the southwest corner of the State, and over 
the boundary line into Florida, recently acquired from 
Spain. No general advance is to be noted in eae AN 
owing to the continued presence of the Choctaw and Chick- 
asaw nations. The Alabama group has widened and deep- 
ened, until perhaps two-thirds of the State is covered. In 
Mississippi the chief growth has been through a broad 
belt, up the river of the same name, reaching to the present 
site of Kansas City. Population has progressed northward 
in Illinois, until more than half the State is covered ; 
while Indiana and Ohio have greatly reduced their vacant 
areas. 

The settled area of 1840 was 807,292 square miles; the 
population was 17,069,453, the average density 1840 
21.1. The centre of population had moved 55 ° 
miles, almost exactly due west. The most marked changes 
during the ten years had been in Georgia, Alabama, Missis- 
sippi, whence the Indian tribes—Cherokees, Creeks, Chick- 
asaws, and Choctaws—had been removed to the Indian 
Territory. Now, at last, we see population taking the 
southernmost of the four western routes of migration,— 
that round the lower end of the Appalachian chain. In 
northern Illinois, the Sac and Fox and Pottawatamie tribes 
having been removed to the Indian Territory, their country 
has been promptly taken up; and we now find settlements 
carried over the whole extent of Indiana and Illinois, and 
northwards across Michigan and Wisconsin, as far as the 43d. 
parallel. Population has passed the Mississippi into Iowa 
Territory, and occupies a broad belt up and down that 
stream. In Missouri the settlements have spread north- 
wards from the Missouri river nearly to the boundary of 
the State, and in the opposite direction until they cover 
most of the southern portion, making connection with the 
settlements in Arkansas, Population has 1 ly increased 
in Florida; but the southern portion of the State remains 
unoccupied, owing to the hostility of the Seminole Indians. 

Between 1840 and 1850 the limits of the United States 
had been greatly extended by the annexation 1850. 
of Texas and the territory ceded by Mexico in -. 
the treaty of Guadalupe Hidalgo, these acquisitions em- 
bracing an area larger than the original area of the United 
States as defined by the treaty of 1783. The frontier of 
population now rests on the Missouri through a great north 
and south extent; and this date thus marks the | 
division of the history of population in the United 
into two parts. The map of 1850 does indeed show a few 
settlements on the newly acquired Pacific coast, sparsely 
covering perhaps 30,000 square miles, with mining cam 
from a few weeks to a year old, comprising in all about 100,- 
000 souls. But these small and distant may, in a 
survey like the present, be disregarded, this great 
journey of the English race to the Missouri we hay 
the population increase from 3,929,214 to 23,191 
settled area has increased from 239,985 square 
249. The territory of the United States has g1 
purchase and war, from 827,844 to 2,98 
The original thirteen States have 
centre of population has moved w 
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deepening of agricultural settlement in the older portions of 
the country and the growth of large commercial towns upon 
the seaboard, which have raised the average density to 23.7 
persons to the square mile. 

In 1860 the population of the Pacific coast settlements 
1860. (about 100,000 in 1850) had risen to about 620,- 

‘ 000, covering sparsely about 100,000 square 
miles. In the east the great fact observed is the extension 
of settlement, for the first time, beyond the line of the 
Missouri. The movement up the slope of the great plains 
has begun. Into Kansas and Nebraska, especially the 
former, settlers are pouring rapidly, under the influence of 
the fierce struggle which is being waged to determine the 
political character of those Territories. Population has 
reached even beyond the 97th meridian. Inthe south Texas 
has filled up still more rapidly, its extreme settlements 
reaching to the 100th meridian. The small groups about 
St. Paul, in Minnesota, have spread in all directions, after 
forming a broad band of union with the main body of popu- 
lation, down the line of the Mississippi. In Iowa the popu- 
lation has crept steadily northwestward, along the course 
of the drainage, until the State is nearly covered. Follow- 
ing up the Missouri, settlers have crossed into the south- 
eastern corner of the present Territory of Dakota. In 
Wisconsin the settlements have moved at least one degree 
farther north. In the upper peninsula of Michigan the 
little settlements which appeared in 1850,in the upper 
region around Keweenaw Point, have extended and in- 
creased in density as that mining region has developed in 
importance. The hitherto unsettled regions in southern 
Missouri, northeastern Arkansas, and northwestern Missis- 
sippi have become sparsely covered. The entire occupied 
area of 1860 is 1,194,754 square miles : the population is 31,- 
443,321, and the average density 26.5. The centre has moved 
81 miles westward since 1850. 

The year 1870 found the nation undivided, with an ag- 
1870 gregate population of 38,558,371, occupying 
: 1,272,239 square miles, the average density 
being 30.3. The new Cordilleran and Pacific coast settle- 
ments, beyond the 100th meridian, comprising about 1,000,- 
000 souls, occupying about 120,000 square miles, have ar- 
ranged themselves, rudely, in three longitudinal belts. The 
most eastern of these lies in central Colorado, New Mexico, 
and Wyoming, and along the eastern base of the Rocky 
Mountains. Population was first largely attracted thither 
in 1859 and 1860 by the discovery of mineral deposits, and 
has been retained there by the richness of the soil and the 
abundance of water for irrigation, The second belt is that 
of Utah, settled by the Mormons. This community differs 
radically in character from other Rocky Mountain settle- 
ments, being essentially agricultural, the mining industries 
having been discountenanced as tending to fill their 
“Promised Land” with Gentile adventurers. The settle- 
ments here in 1870 extended from southern Idaho south- 
ward, through central Utah, into northern Arizona. With 


the exceptionof the two considerable towns of Ogden and | ' 


Salt Lake, they consisted mainly of scattered hamlets and 
small villages, around which were grouped the farms of the 
seyeral communities. The third belt is that in the Pacific 
States and Territories, extending from Washington Terri- 
tory southward to southern California, and eastward to the 
systems of “Sinks,” so called in western Nevada. This 
highly complicated body of population owes its existence to 
the mining industry. Beginning in 1849, it has grown 
through successive mineral discoveries, although more than 
one of its chiefseats in earlier days have long since become 
deserted camps, more dreary even than before the white 
mancame. Latterly the value of this region to the agri- 
culturalist has been recognized, and the occupation of the 
inhabitants are undergoing a marked change. , These three 
longitudinal belts comprised nine-tenths of the population 
of 1870 which was west of the general frontier line. The 
remainder were scattered about in the valleys and on the 
mountains of Montana,Idaho, and Arizona, in military 
posts, in isolated mining camps, and on cattle ranches. 

In the east the traditional westward movement proceeded 
at less than its usual rate during 1860-70. Whereas the 
centre of population moved 81 miles in 1850-60, it accom- 

ished a journey of only 42 miles in the succeeding decade. 
In part this was due to the discouragement of pioneer 
enterprise by the state of war, portions of the frontier 
being involved in Indian hostilities, or becoming the scene 
of guerilla atrocities, all the way from Minnesota to 
Arizona; in part, to the absorption into the army of the 
restless portion of the population which had been wont to 
lead the race in opening up new regions. In larger part, 
however, it was due to the prodigious growth, under the 
é encouragement afforded by war, of the manufac- 
industries of the east. Nevertheless, in southern 
1 population had gone to the boundary of the 
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State, and had poured up the Big Sioux river in south- 
eastern Dakota; Iowa had become entirely occupied; 
through Kansas and Nebraska population had moved west- 
ward, following, in general, the courses of the larger 
streams and of the newly constructed Pacific railroads. 

The tenth census (1880) disclosed a population of 
50,155,783. The first thing which strikes one 1880 
is the vast extent of territory brought under \ 
occupation for the first time. The settled area has 
risen sharply to 1,569,570 square miles, so that, with 
nearly twelve millions added to the population, the 
average density of settlement has only increased from 
30.3 to 32. The settlements in the Cordilleran regions 
and on the Pacific show enormous accessions of occupied 
territory. In the east we note changes which are far 
greater in absolute importance, though less conspicuous in 
comparison with the extent of previously existing settle- 
ment. In Kansas and Nebraska a broad tide has spread 
westward over the plains, annexing vast tracts before unoc- 
cupied. At several points the pioneer line has reached the 
boundary of the Humid Region, so that further extension 
must hereafter be governed by the supply of water in the 
streams. Hence we already see the principal river marked 
by long ribbon-like bands of population. In Minnesota and 
east Dakota the building of railroads and the remarkable 
wheat-producing capabilities of the region have caused a 
rapid development of population. Besides the agricultural 
region of east Dakota, we note the formation of a body of 
settlement in the Black Hills, in the southwest corner, the 
result of important discoveries of gold deposits. In Wis- 
consin the unsettled area has rapidly decreased as railroad 
construction has advanced. In the upper peninsula of 
Michigan the copper and iron interests, and the railroads 
which subserve them, have peopled a large extent of terri- 
tory. In the lower peninsula not only have settlements 
surrounded the head of the peninsula, but there remains 
only a small body of unsettled lands in the interior, the 
vast pine forests having been swept away by the activity of 
the lumbering industry. In the south Texas has made 
great strides, through the extension of railroads and the 
development of the cattle and sheep interest. The un- 
settled area in the peninsula of Florida has decreased 
decidedly, while the vacant spaces heretofore seen along the 
upper coast of Florida and Louisiana have disappeared. 
The centre of population moved 58 miles westward between 
1870 and 1880, making the total journey 457 miles since 
1790. 

The following tables (III., IV.) show the distribution of 
population by drainage basins and according to altitude: 


TABLE III.—Population by Drainage Basins. 


Population, 1880. 
i 4 Area in 
Drainage Basin. Square Miles. 
Total. /Per Sq. Mile. 

New England coast........ 61,830 3,788,334 61.2 
Middle Atlantic coast..... 83, 021 9,240,897 111.3 
South Atlantic coast...... 182,040 4,114,563 31.2 
Great Lakes iiscsscsssisesenss 175,340 5,684,147 82.4 
Gulf of Mexico.............. 1,725,980 | 25,884,117 14.9 
Total Atlantic........ 2,178,210 | 48,717,293 22.4 
Great Basin............. = 228,150 227,1 1.0 
Pacific OCean.........0..:06+ 619,240 1,211,383 1.9 
Totals. oss Giaeeaaotan 3,025,600 | 50,155,783 16.6 


a 

Height above ‘ota’ 

Sea-Level, in | Population |population 
Feet.’ Of the Group. within the 


Per Cent.o 
‘Population 
below each 
Contour. 


48,736 , 895 
49,401,318 
49 ,529 , 862 
49,697,098 
49,968,415 
50,077,912 A 
50,155,783} 100 


From the latter table it appears that nearly one-fifth of 
the inhabitants of the country lived below 100 feet, ie., 
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along the immediate seaboard and in the swampy alluvial 


regions of the south; more than two-fifths lived below 500 | 


feet, more than three-fourths below 1000 feet, while 97 per 
cent. lived below 2000 feet. Within the area below 500 feet 
is included nearly all that part of the population which is 
engaged in manufacturing, in the foreign commerce of the 
country, and in the culture of cotton, rice, and sugar. The 
interval between the 500 and the 1500 contours comprises 
the greater part of the prairie region and the grain- 
producing States of the northwest. The mean elevation 
of the surface of the United States is roughly computed at 
2600 feet. The mean elevation of the actual population of 

1880 is estimated at 700 feet. 
At the date of the census of 1880 there were 6,679,943 per- 
sons residing in the United States who had been 


pha born in foreign lands, while at the same time 
population: there were 9,593,106 born in the United States 


who were living in other States than those of 
their birth. Generally speaking, the migrations of natives 
of the country have been, if not as usual directly along 
parallels of latitude, at least within the immediate zones 
of the individuals thus seeking new homes. Historically 
the statistics of the foreign elements are very incomplete. 
For only four censuses (1850-80) has the place of birth been 
returned in the enumeration of inhabitants. From 1850 
backwards to 1820 we have only tables compiled from the 
passenger lists of vessels bringing in emigrants, data noto- 
riously imperfect. Prior to 1820 there are only scraps of 
evidence. The following tables (V., VI.) show the arrivals 


at United States ports from 1820 to 1850 by decades, and the 
total population and total number of persons of foreign 
birth, with the proportions subsisting between the two, at 
each of the four censuses taken since this class of statistics 
began to be collected ; 


TABLE V. 
Total From From From Other 
‘ Germany. |British Isles.| Countries. 
1820-30 151,000 8,000 82,000 61,000 
1830-40 599,000 152,000 283,000 164,000 
[ 1840-50 1,713,000 435,000 1,048,000 230,000 
TABLE VI, 
5 ri f F 
Total Population. orsign: Pitti Per cent. of Foreign. 
1850 23,191,876 2,244,602 9.68 
1860 31,443,321 4,188,697 18.16 
1870 88,558,371 5,567 , 229 14.44 
1880 50,155,783 6,679,943 13.32 


The foreign-born have settled mainly between the 38th 
and 45th degrees of latitude; more than two-thirds of them 
are found between the 39th and 43d degrees. 
The following table (VII.) shows the proportion per 
10,000 of the natives of the foreign countries named: 


TABLE VII. 
——t 
1850. | 1860. | 1870. | 1880, 
Born in England and Wales......... 1,375 | 1,154 | 1,124 | 1,117 
- Trelan ait ii uziecade, 4,285 | 3,893 | 3,333 | 2,776 
= Scotland... 314 262 253 255 
os Germany.. 2,601 | 3,083 | 8,037 | 2,944 
i BARGE, .catsscsenne0s 241 266 209 | 160 
sd British Ameriea........ 658 604 886 | 1,074 
ag Sweden and Norway 80 175 434 560 
All other foreigners ........:ceceeee 446 


The occupations most affected by foreigners will appear 
from Table VIIL., in which the units represent thousands. 

In Table IX. a few of the more important single occupa- 
tions are selected for a further comparison. 

The question of the degree to which foreign elements have 


contributed to the remarkable 
United States has formed the subject of much discussion. 
In 1870 an important step towards the obtaining of adequate 
statistical data for the solution of the problem was made by 
ascertaining, in addition to the number of persons born 
abroad, the number having a foreign-born father or mother, 
or both. From this count it appeared that, while there 
were (1) 5,567,229 persons resident in the United States 
who were born in other countries, there were (2) 10,521,233 
who had a foreign father, (3) 10,105,627 who had a foreign 


growth of population in the. 
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| mother, (4) 9,734,845 who had both parents foreign, and (5) 


10,892,015 who had one or both parents foreign.) Another 


TABLE VIII. 


jt Sa Aan, ae BT ES, hell) pe a 
: 
; = eal | 
rs) wE m ) Manu- 
| Enga ed 5 3" as jiaaturing, ; 
: ina A= = echanica 
Persons born in Occupa-| = 8 a1 gs and 
tions. "a ES E) Minin 
a |e % &s | Industries. 
Ce fee em 
Ay } 
| 
United States............ 13,897 [6,858 |3,076 |1,852 2,611 
Germany......... wf 1,088 2938 | 218 | 152 868 
Ireland........ ik 979 140 284 
Great Britain............ 467 104 226 
Sweden and Norway 206 92 45 
British America........ 851 73 


L 


and important step was taken in 1880, when the census 
office obtained the means of determining the number of 
persons one or both of whose parents had been born in each 
specified foreign country. From this enumeration it 


TABLE IX. 


Agricultural laborers............... 
Farmers and planters..... <os 
Boot and shoe makers. 
Textile operatives....... 
Domestic servants...... 
In iron and steel work 


ransesuweges 
saaaSwktolZ 


Traders and dealers... 


appeared that, while there were then in the United States (1) 
6,679,943 persons who had themselves been born abroad, 
there were (2) 14,349,310 who had a foreign father, (3) 13,- 
585,080 who had a foreign mother, (4) 13,011,646 who had 
both parents foreign, and (5) 14,922,744 who had one or 
both parents foreign. In addition to the above were found 
33,252 persons, themselves born abroad, but of parents native 
to the United States. This would make the total number 
of persons born abroad, and of persons of foreign parentage, 


| 14,955,996. This aggregate was distributed as follows among 


the chief nationalities (Table X.): 


TABLE X. 
Persons having Irish fathers....c.<..<seiseressssseaveseteussesenlale 4,529,523 
i German “ . seve 4,888,842 
ig BLL Se seecncner te + 2,089,808 
s Scandanavian fathers,.........sssseseeeeeseenee 635,405 
us British American fatbers........... seevesthevel 247 
We fathers born in other foreign countries 
than those specified......eccseeecrceee 1485 
<- native fathers and foreign mothers...... 573,434 
Foreign persons, having both parents native.............. 
Totals: sccssssveonteenteanei eatery . 14,955,996 
Persons having Irish mothers we 4,448, 
at . German “ 4,557,629 
sf British “ 1,790,200 
ss Scandinavian mothers a. 681,809 
o British American mothers........:000006 «= 931,408 
Sf mothers born in foreign countries other 
than those specified................... ee, 
Ld native mothers and foreign fathers........ 


Foreign persons, haying both parents native. 


Comparing these results with the total number of : 
from each specified foreign country resident in the 
States, we find that, for every 1000 persons as 
1 The reader will understand that these sums are no : 
added together, as has been done in some sta } 
zeta an proeaie somewhat larger than the 
on of the Un States at the time. No. lis i 
which is itself included in both Nos. 2 and 3, w 
included in No. 5, which is the outside statement. 
of the population whose members were either 1 
abroad, or who had either a father or mo 
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United States who were born in Ireland, there were in 1880 
2442 who had an Irish father, 2387 who had an Irish mother; 
for every 1000 persons born in Germany there were 2483 
who had a German father, 2306 who had a German mother; 
for every 1000 persons born in Great Britain there were 
2223 who had a British father, 1941 who had a British 
mother; for every 1000 persons born in Sweden or Norway 
there were 1690 who had a Swedish or Norwegian father, 
1671 who had a Swedish or Norwegian mother; for every 
1600 persons born in British America there were 1310 who 
had a British American father, 1292 who had a British 
American mother. 

These ratios do not accurately represent the comparative 
fecundity of the foreign population, unless reference be had 
to the periods of time during which the several elements 
have respectively formed an important part of the popula- 
tion of the United States. The fact that for every 1000 
persons born in Ireland there were in 1880 2442 persons 
(including of course the 1000 mentioned), who had an Irish 
futher, while for every 1000 British Americans there were 
only 1310 who had a British American father, would seem 


to indicate that the Irish are vastly more prolific than the | 
The disproportion is, however, mainly | 


British Americans. 
due to the fact that the Irish residents have lived in the coun- 
try for a very much longer period of time than the British 
Americans. Thus, of every 10,000 foreigners in the United 


States in 1850, 4285 were Lrish, while only 658 were British | 


Americans. In 1880, out of every 10,000 foreigners, only 
2776 were Irish, 1074 were British Americans. Again, it 


will have been noted that, in every case mentioned, there | 


are more of persons having a foreign father than of persons 
having a foreign mother. 
nationality, not only for the country, but for each State, 
and is due to the fact that immigration is predominantly 
of males. 

The first census (1790) showed the number of colored 
The colorea Petsons to be 757,208, the colored element thus 


race. 


the colored element had increased absolutely to 1,002,037, 
being a gain per cent. of 32.32, but had declined relatively 
to 18.9 per cent. of the entire population. By 1810 it had 
reached 1,377,808, a gain of 37.05 per cent. upon its own 


numbers in 1790; it had also advanced towards its former | 


share of the population, being 19 per cent. of the whole. 
By 1820 the number had risen to 1,771,656, a gain of 28.58 
per cent. in ten years; the share of this element in the total 
population had sunk to 18.4 per cent. By 1830 the number 
had increased to 2,328,642, a gain of 31.44 per cent.; the 
ratio to the total population had sunk to 18.2. By 1840 the 
total numbers had risen to 2,873,648, a gain of 23.4 per cent. 
(16.8 per cent. of the whole population). In 1850 the num- 
ber was 3,638,808 (13.3 of whole population), a gain of 
26.62 per cent. in ten years. On the threshold of the civil 
war in 1860 the number had risen to 4,441,830 (14.1 per cent. of 
whole population), being a gain of 22.06 per cent. in ten years. 
The enumeration of the colored population in 1870 was sub- 
sequently proved to have been partial and inaccurate in 
many parts of several Southern States. The number re- 
turned was only 4,880,009 (12.7 per cent. of total popula- 
tion), a gain of only 9.86 per cent. in ten years. In 1880 
the number was 6,580,793 (13.1 of the whole), an increase 
of 34.85 per cent. over 1870. 

- The following table (XI.) summarizes the facts of gain 
per cent. within the colored population by ten-, twenty-, 
und thirty-year periods from 1790 to 1880: 


TABLE XI. 


82.32 ‘e 
37.05 81. 
28.58 76. 
31.44 69. 
23.4 62. 
26.62 56. 
22.06 54. 

9.86 BA. 
34.85 48. 


1e colored people, all but an inconsiderable fraction, 
-tween the 29th and 40th degrees of latitude. In this 

e foreign and the colored elements are largely 

ntary. Only between the 38th and 40th parallels 
ements found in considerable numbers. In longi- 
red are much more widely spread than are the 


This is true regarding each | 


constituting a larger proportion of the popula- | 
tion than ever after, i.c.,19.3 per cent. By 1800) 


STATES. 875 


| foreigners. Again, the temperature and rainfall groups 

| which contain one of these elements largely seldom embrace 
any considerable portion of the other. Thus, it appears 
that, while more than 87 per cent. of the foreign-born live 
in regions having a mean annual temperature of 40° to 55° 
F., more than 93 per cent. of the colored reside in regions 
having‘a mean annual temperature of 50° to 70°. In the 
region having a rainfall of about 60 inches annually, the col- 
ored form no less than 43 per cent. of the total, and in the 
next grade 36.5 per cent., whileinthe region having a rain- 
fall of 50 to 55 inches more than half the inhabitants are col- 
ored. Where the rainfall is less than 45 inches the colored 
population falls below the average, in some cases very far 
below. Not less than 8 per cent. of the colored are found 
within regions between 40 and 60 inches. The foreign 
population, on the other hand, is chiefly grouped in regions 
between 30 and 50 inches, those regions containing nearly 
85 per cent. of the foreign-born. Further, only 14.10 per 

cent. of the foreign population live in the regions raised ” 

100 to 500 feet above the sea, while within those regions 

sri found not less than 44.95 per cent, of the colored popu- 
ation. 

The question of the future of the colored race in the 
| United States mainly depends on the answer to a prior 
question, whether the fact of the concentration in so great 
a degree of this element upon the lands at once very hot 
and very moist, which has actually taken place is due to 
the superior attraction of cotton-planting in the past and 
even in the present, or represents also the special physio- 
logical aptitudes of the race. The enormous apparent in- 
crease in this element during 1870 to 1880 led some persons 
to project a line of ascent which would, in a few generations, 
cause the continent to be peopled almost entirely by mem- 
bers of the African race. Such predictions are as idle as 
| were those of the speedy extinction of the colored popula- 
‘tion after the disparaging but erroneous results of the 
census of 1870 were published. Inasmuch as twenty-year 
periods have, from the beginning, shown a steady successive 
decline in the rate of increase among the colored popula- 
tion (see Table XI.), it would seem that some positive rea- 
son should be shown for anticipating any higher rate for 
the future than that of 54.57 for 1840-60, Such a rate of 
increase among the colored people would steadily reduce 
the share of that element in the population of the country, 
bringing its numbers up to about ten millions in 1900 out 
of anot improbable population of eighty millions. Whether 
there is really room, economically speaking, for so large a 
colored population, considering the limited area of the lands, 
already fairly well occupied, within which alone that race 
has any marked advantage over the whites by reason of 
their physiological adaptation to the climate, and consider- 
ing the industrial advantages which the white race enjoy 
wherever the climate conditions are equally favorable, may 
be gravely doubted. 

The growth of city populations during the ninety 
years embraced by the ten successive censuses 
of the United States has been little less remark- 
able than the increase of population throughout 
the country asa whole. The following table (XII.) gives 


Cities. 


the aggregate for cities of 8000 inhabitants and upwards 
from 1790 to 1880: 


TABLE XII. 

Population of 

United States. ers 
8,929,214 181,472 3.3 
5,308,483 210,873 8.9 
7,239,881 856 ,920 4.9 
9,633,822 475,185 4.9 
12,866,020 864,509 6.7 
17,069,453 1,453 , 994 8.5 
28,191,876 2,897 ,586 12.5 
$1,443,321 5,072,256 16.1 
88,558,371 8,071,875 20.9 
50,155,7 11,318,547 22.5 


In 1880 there were 286 cities with over 5000 inhabitants, 


| and the following twenty exceeded 100,000: New York, N. 


Y., 1,206,299; Philadelphia, Pa., 847,170; Brooklyn, N. iy 
566,663; Chicago, Ill., 503,185; Boston, Mass., 362,839; St. 
Louis, Mo., 350,518; Baltimore, Md., 332,313; Cincinnati, 
O., 255,139 ; San Francisco, Cal., 233,959; New Orleans, La., 
216,090; Cleveland, 0., 160,146; Pittsburgh, Pa., 156,389 ; 
Buffalo, N. Y., 155,134; Washington, D. C., 147,293; New- 
ark, N. J., 136,508; Louisville, Ky., 123,758; Jersey City, 
N. J., 120,722; Detroit, Mich., 116,340; Milwaukee, Wis. 
115,587 ; Providence, R. I., 104,897. 
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The urban population of the United States is predomi- | 
nantly sustained by manufactures and mechanical industry | 
rather than by commerce. Taking for the purposes of this 
analysis the fifty largest cities, we have an aggregate of 3,- 
083,172 workers, of whom 32 per cent. are engaged in per- 
sonal and professional services, 24 per cent, in trade and 
transportation, 43 per cent. in manufactures and mechani- | 
cal industry, the remaining 1 per cent. being employed in | 
agriculture, as nurserymen, florists, market gardeners, etc. | 
Of the total body of workers reported 77 per cent. are 
males, 23 females. Again, 34 per cent. are under 16 years 
of age, 3 per cent. are over 60, 934 per cent. are between 16 
and 60. 

The proportion of workers to population varies greatly 
in American cities, according to the industries pursued, ac- 
cording to the constituents of the population, according to 
age and sex, and according to certain social causes affecting 
the employment of women and young children. 

The American census took no account of the occupa- | 
tions of the people till 1850, when the occupations of 
the free male inhabitants over 15 years of age | 


Se were ascertained. In 1860 the statistics were 
pecipli © made to include the gainful occupations of free 


women as well, but the exclusion of the entire | 
slave population from the account, together with defects of 
classification due to the inherent difficulties of the work, | 
make it impossible to institute satisfactory comparisons 

with statistics subsequently obtained. At the ninth and 

tenth censuses (1870 and 1880) special efforts directed to 

this end, aided by the great progress made of recent years 

in industrial organization and by the abolition of slavery, | 
resulted in statistical accounts which afford a fair view of 

the occupations of the people at those dates, 

The census of 1870 gave the number of people pursuing 
gainful occupations as 12,505,923, being 32.43 per cent. of | 
the total population, 44.3 per cent. of the total population 
above ten years of age. In 1880 the corresponding num- 
ber was 17,392,099, being 34.68 per cent. of the entire popu- 
lation, 47.31 per cent. of the population above ten years of 
age. This increase means a larger engagement of women 
and children in labor outside the family. The division of 
the grand total of 1880 among the four principal groups of 
occupations, with the further distinction of sex, appears in 
the following table (XIII.) : 


TABLE XIII. 


Classes ecnet Males. | Females. 
Agriculture............. pastesesandnvaeedvace 7,670,493 | 7,075,983] 594,510 
Personal and professional services| 4,074,238 | 2,712,943 | 1,361,295 
Trade and transportation............] 1,810,256 | 1,750,892 59, 364 
Manufacturing, mechanical, and 

novinilrip S76 tua tee see Sas 3,205,124] 631,988 
17,392 ,099)14, 744,942) 2,647,157 


Of these, 825,187 males and 293,169 females were from 10 
to 15 years of age, 12,986,111 males and 2,283,115 females 


from 16 to 59, and 
upwards. 

_ It appears that 7,670,493 persons were in 1880 employed 
in agriculture, constituting 44.1 per cent. of the whole num- 
ber, against 47.3 in 1870,—a slight relative decline in this 
class during the decade. 4,225,945 persons reported them- 
selves as farmers or planters. This agrees well with the 
number of farms and plantations returned on the agricul- 
tural schedule, i.¢., 4,008,907. 3,323,876 persons report 
themselves as farm laborers, while about 120,000 are re- 


933,644 males and 70,873 females 60 and 


turned as apiarists, dairymen, florists, gardeners, nursery- 
men, stock-drovers, turpentine farmers, ete. Agriculture 
still remains the predominant industry of the United 
States, employing nearly half the working population, and, 
since a greater number of persons are dependent upon the 
average farmer or farm laborer than upon the average fac- 
tory operative or domestic servant, furnishing subsistence 
to considerably more than half the people. 
5 The number of persons engaged in mechanical labor and 
in manufacturing and mining pursuits in 1880 was. 3,- 
oa eee per cent. of the total, against 21.6 per cent. in 
_ The number of persons engaged in trade and transporta- 
tion was in 1880 1,510,256, being 10.4 per cent. of the total. 
Between 1860 and 1870, with an increase in population of 
22.8 per cent., the class engaged in trade and transportation 
gained 44 per cent.,a result fairly attributable to the profits 
of middle-men, and the multiplication of stores, shops, and 
stands of every description, consequent upon the circulation 
of an irredeemable and fluctuating currency. 
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The last grand group of occupations to be mentioned is 
that characterized by the rendering of personal or profes- 
sional services. This group in 1880 embraced 4,074,238 men, 
women, and children, or 23.4 of all connected with gainful 
avocations, against 21.4 per cent. in 1870. The oceupations 
within this group exhibit a wide range of character. We 
have at the one end the teacher, the Government official, 
the artist, the clergyman, the physician; at the other the 
barber, the boot-black, the household drudge. The most 
important class of this group is that known as laborers, 
without further designation. This class, in the successive 
census reports, has always been large, doubtless too large 
for the facts of the case, since it seems probable that no in- 
considerable share of these laborers are connected with 
agriculture or trade or some branch of manufacturing in- 
dustry with sufficient definiteness to justify their being 
returned under one or other of those groups. The number 
reported under this title in 1850 was 909,786; in 1860, 969,- 
301; in 1870, 1,031,666 ; in 1880, 1,859,223. 

The number of domestic servants in 1880 was 1,075,655, 
against 975,734 in 1870. It might have been expected that 
the general-increase of luxury and refinement during the 
preceding decade must have caused a large proportional in- 
crease in domestic service. Yet we find the number of do- 


| mestic servants to have increased but ten per cent., while 


population has grown 30 per cent. The only fact indicated 
by the table of occupations which serves at all to account 
for this failure of domestic service to keep pace with popu- 
lation is that the number of bakers has increased more than 
50 per cent. during the decade, while the number of laun- 
drymen and laundresses hag grown from 60,906 to 121,942, 
showing that some part at least of the work formerly done 
in private houses is now done inshops. Yet we cannot fail 
to be struck with the fact that, while there was in 1870 1 
servant to 7.76 families, 1880 found no more than 1 servant 


| to 9.24 families. 


The geographical distribution of domestic service through- 
out the United States is very irregular, the proportion be- 
tween families and servants ranging from 2.5 families to 1 
servant in the District of Columbia up to 24.8 families to 1 
servant in Arkansas. The largest proportion of domestic 


| servants is found in a group in the central Atlantic region 


—Maryland, Delaware, Virginia, and the District of Colum- 
bia, where slavery formerly prevailed more as a social and 
political than as an industrial institution. Thus Mary- 
land has 1 servant to 4.9 families, Delaware 1 to 5.3, Vir- 
ginia 1 to 5.7. L 

In 1870 the number of families returned was 7,579,363, 
the number of persons to a family being 5.09; 
the number of dwellings was 7,042,833, with Families 
5.47 persons to a dwelling. In 1880 the total Owellings 
number of families returned was 9,945,916, the : 
number of persons to a family being 5.04; the number of 
dwellings was 8,955,812, with 5.6 persons to a dwelling. In 
1880 the number of persons to a family ranged from 3.94 in 
Montana to 5.54 in West Virginia; the number of persons 
to adwelling ranged from 4.24 in Idaho to 6.68 in Rhode 
Island. Examination of the tables relating to the 100 
largest cities in 1880 shows that the number of persons to a 
family ranges from 4.23 in Memphis to 5.99 im Denver. In 
general, the Southern cities rule low in this respeet. The 
range as to the number of persons to a dwelling, among the 
cities of the United States, is much greater than in the case 
of persons to a family. Memphis has but 4.68 ns to a 
dwelling; New York has as many as 16.37. The other in- 
stances of a low proportion are Lancaster, Pa., 5.02; Daven- 
port, Iowa, 5.04; Camden, N. J., 5.05; Sacramento, 5.07. 
The other instances of a high proportion are Hoboken, 
11.50; Holyoke, Mass., 10.52; Brooklyn and Cincinnati, 
9.11; Manchester, N. H., 9.09; Worcester, 8.79; Fall River, 
8.75; Jersey City, 8.59; Lawrence, 8.5; Boston, 8.26; Chi- 
cago, 8.24; Troy, 8.16; St. Louis, 8.15. The other large 
cities show the following proportions: Philadelphia, 5.79; 
New Orleans, 5.95; Baltimore, 6.54; San 0, 6.86. 
The remarkably low proportion, considering the 
which obtains in Philadelphia is due to the ad 
ner in which that city has been built up, largely under the 
system of ground rents, little known in other cities. 


AGRICULTURE. 


Agriculture has been the chief and most characteristic 
work of the American people, that in which they } 

achieved the greatest results in proportion to the 
at command, that in which their economic superi 
been most strikingly manifest. In ten years 
from 1790, the mean population of the pe 
being 4,500,000, 65,000 square miles wei 
the first time brought within the limits 
tlement, crossed with roads and bridges, 
ings, both public and private, much 
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primeval forest; and this in addition to keeping up and 
improving the whole extent of previous settlements, and 
building towns and cities at a score of favored points. In 
the next decade, the mean number of inhabitants being 
about 6,500,000, population extended itself over 98,000 square 
miles of absolutely new territory,—an area eight times as 
large as Holland. Between 1810 and 1820, besides increasing 
the density of population’ on almost every league of the 
older territory, besides increasing their manufacturing 
capital twofold, in spite of a three years’ war, the people 
of the United States advanced their frontier to occupy 
101,000 square miles, the mean population being 8,250,000. 
Between 1820 and 1830 124,000 square miles were brought 
within the frontiers and made the seat of habitation and 
cultivation; between 1830 and 1840, 175,000 square miles; 
between 1840 and 1850, 215,000 square miles. The war of 
secession, indeed, checked the westward flow of population, 
though it caused no refluence; but between 1870 and 1880 
territory embracing 297,000 square miles was reclaimed 
from the wilderness and the desert, was divided into farms, 
crossed everywhere by roads and here and there by rail- 
roads, and dotted over with dwellings. 

That which has allowed this great work to be done so 
rapidly and fortunately has been, first, the 
popular tenure of the soil, and, secondly, the 
character of the agricultural class. At no time 
have the cultivators of the soil north of the 
Potomuae and Ohio constituted a peasantry in the ordinary 
sense of that term. They have been the same kind of men, 


Character of 
the agricul- 
tural class. 


precisely out of the same homes, generally with the same | 


early training, as those who filled the learned professions 
or who were engaged in manufacturing or commercial pur- 
suits. Switzerland and Scotland have, in a degree, ap- 
proached the United States in this particular; but there is 
no other considerable country where as much mental 
activity and alertness has been applied to the cultivation 
of the soil as to trade and manufactures. 
But eyen the causes which have been adduced would 
have failed to produce such effects but for the 
Pioneering exceptional inventive ingenuity of the Ameri- 
ingenuity. can. The mechanical genius which has entered 
into manufactures in the United States, the 
engineering skill which has guided the construction of the 
greatest works of the continent, have been far exceeded in 
the hurried “improvements” of the pioneer farm; in the 
housing of women, children, and live stock and gathered 
crops against the storms of the first few winters; in the 
rough and ready reconnaissances which determined the 
“Jay of the land” and the capabilities of the soil; in the 
preparation for the thousand exigencies of primitive agri- 
eulture. It is no exaggeration to say that the chief 


manufacture of the United States, thus far, has been the | 


manufacture of four million farms, comprisiug 540,000,000 
acres. 
The people of the United States, finding themselves on a 
continent containing an almost limitless extent 
System of of land of fair average fertility, having at the 
cultivation. start but little accumulated capital and urgent 
occasions for the economy of labor, have elected 
to regard the land in the earliest stages of occupation as 
practically of no value, and to regard labor as of high value. 
In pursuance of this view they have freely sacrificed the 
land, so far as was necessary, in order to save labor, system- 
atically cropping the fields on the principle of obtaining the 
largest results with the least expenditure, limiting improve- 
ments to what was demanded for immediate uses, and caring 
little about returning to the soil an equivalent for the 
properties taken from it in the harvests of successive years. 
But, so far as the Northern States are concerned, the 
enormous profits of this alleged wasteful cultivation have 
in the main been applied, not to personal consumption, but 
to permanent improvements,—not indeed to improvements 
of the land, but to what were still more needed in the 
situation, namely, improvements upon the land. The first- 
fruits of a virgin soil have been expended in forms which 
have vastly enhanced the productive power of the country. 
The land, doubtless, as one factor of that productive power, 
became temporarily less efficient than it would have been 
under a conservative European treatment; but the joint 
product of the three factors—land, labor, and capital—was 
for the time enormously increased. Under this regimen 
the fertility of the land of course in time necessarily de- 
clined, sooner or later according to the nature of the crops 
and to the degree of original strength in the soil. 
ort was then had to new fields farther west. The 
granary of the continent moved first to western New York, 
th into the Ohio valley, and then, again, to the banks 
of the Mississippi. The north and south line dividing the 
: eat product of the United States into two equal parts 
} in 1850 drawn along the 82d meridian. In 1860 that 
i 
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, line was drawn along the 85th, in 1870 along the 88th, in 
| 1880 along the 89th. Meanwhile one portion of the in- 
| habitants of the earlier settlements joined in the move- 
ment across the face of the continent. As the grain centre 
| passed on to the west they followed it, too restless by char- 
| acter and habit to find pleasure in the work of stable com- 
|munities. A second portion of the inhabitants became 
| engaged in raising, upon limited areas, small crops, garden 
| vegetables, and orchard fruits, and in producing butter, 
|milk, poultry, and eggs, for the supply of the cities and 
;manufacturing towns which had been built up out of the 
| abundant profits of the primitive agriculture, Still another 
| portion of the agricultural population gradually became 
occupied in the more careful and intense culture of the 
/ cereal crops upon the better lands, the less eligible fields 
| being allowed to spring up in brush and wood. Deep 
'ploughing and thorough drainage were resorted to; fer- 
tilizers were employed to bring up and to keep up the soil; 
_and thus began the serious systematic agriculture of the 
/older States. Something continued to be done in wheat, 
but not much. New York raised 13 million bushels in 
/ 1850; thirty years later she raised the same amount. 
| Pennsylvania raised 154 million bushels in 1850; in 1880 
| she raised 195 million bushels. More is done in Indian 
|corn (maize), that most prolific eereal, the backbone of 
| American agriculture; still more is done relatively in 
buckwheat, barley, and rye. Pennsylvania, though the 
tenth State in wheat production, stands first in rye, second 
in buckwheat, third in oats. New York is only thirteenth 
in wheat, but first in buckwheat, second in barley, third in 
rye. We do not, however, reach the full significance of the 
‘situation until we account for the fourth portion of the 
| former agricultural population, in noting how naturally and 
| fortunately commercial and manufacturing cities spring up 
jon the sites which have been prepared for them by the 
‘lavish expenditure of the enormous profits of a primitive 
agriculture upon permanently useful improvements of a 
constructive character. These towns are the gifts of agri- 
culture. 

The agricultural returns for 1880 showed a total of 
| 4,008,907 farms, comprising 536,081,835 acres, of 
which 284,771,042 were improved and 251,- 
310,793 unimproved. The improved lands were 
made up of 223,067,144 acres of tilled lands, in- 
cluding fallow or grasses in rotation, and 61,703,898 acres 
of permanent meadows, pastures, and orchards. The un- 
/ improved land comprises 190,255,744 acres of woodland and 
forest. The unimproved land in farms was, in 1860, 59.9 
per cent. of the total land in farms; in 1870, 53.7; in 1880, 
46.9. It will be seen that the farms of 1880 comprise little 
more than one-third the total area of the country. The 
remainder cousists of large fertile tracts, which will, in the 
near future, be embraced in farms; of extensive districts, 
along the frontier, occupied by the grazing interest; of 
water surfaces, rivers, lakes, ponds, and swamps; of barren 
tracts along the shore, and of the area of innumerable 
‘rugged hills and vast mountain chains; and, lastly and 
chiefly, of the great arid plains beyond the 100th meridian. 

The value of farms, including farm buildings, returned in 
1880 was $10,197,096,776; the value of farming implements 
and machinery, $406,520,055; of live stock on farms, 
$1,500,384,707. The live stock on farms comprised horses, 
10,357,488; mules and asses, 1,812,808; working oxen, 
993,841; milch cows, 12,443,120: other cattle, 22,488,550 ; 
sheep, exclusive of spring lambs, 35,192,074; swine, 47,681,- 
700. The foregoing numbers relate only to live stock upon 
farms. The report of the special agent appointed in 1880, 
to canvass the grazing interest, outside the limits of defined 
farms, estimated the number of ranch and range animals as 
follows: cattle, 3,750,000 ; sheep, 7,000,000 ; swine, 2,091,000. 

The acreage and yield of the cereal grains reported in 
1880 (crop of 1879) were as follows: wheat, Caneatie 
35,430,333 acres, 459,483,137 bushels; Indian 
corn, 62,368,504 aeres, 1,754,591,676 bushels; oats, 16,144,- 
593 acres, 407,858,999 bushels; barley, 1,997,727 acres, 
43,997,495 bushels; rye, 1,842,233 acres, 19,831,595 bushels ; 
buckwheat, 848,389 acres, 11,817,327 bushels. 

Of wheat fourteen States produced over 10,000,000 bushels 
each, six States over 30,000,000. The chief producing 
States, with their respective crops in round millions of 
bushels, were Illinois, 51; Indiana, 47; Ohio, 46; Michigan, 
135; Minnesota, 34; Iowa, 31; California, 29. 303 million 
bushels were produced in regions having a mean annual 
temperature of between 45° and 50° F., 51 millions between 

° and 45°, 59 millions between 55° and 60°. The general 
average yield per acre was 13 bushels. 

Of Indian corn twenty States produced over 20 million 
bushels each, six over 100 millions. The chief producing 
States, with their respective crops in round millions of 
bushels, were Illinois, 326; Iowa, 275; Missouri, 202; In- 
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diana, 115; Ohio, 112; Kansas, 106., 1300 million bushels 
were produced in regions having a mean annual tempera- 
ture between 45° and 55°, 229 millions between 55° and 
60°, 113 millions between 60° and 65°. The average yield 
per acre was 28 bushels. 

Of oats ten States produced over 10 million bushels each ; 
five produced over 30 millions. The chief producing States, 
with their respective crops in round millions of bushels, 
were Illinois, 63; Iowa, 51; New York, 38; Pennsylvania, 
34; Wisconsin, 33. The average yield per acre was 25 
bushels, Of barley five States produced over 2 million 
bushels, as follows: California, 125; New York, 8; Wis- 
consin, 5; Iowa, 4; Minnesota, 3. The average yield per 
acre was 22 bushels. Of rye four States, namely, Penn- 
sylvania, Illinois, New York, Wisconsin, produced between 
34 and 2 million bushels each. The average yield per acre 
was 11 bushels. Of buckwheat 70 per cent. of the crop was 
produced by the two States of New York (44 millions) and 
Pennsylvania (35 millions). The average per acre was 14 
bushels. 

The harvested hay crop, as reported in 1880, amounted to 
35,150,711 tons from 30,631,054 acres. Thirteen 
States show more than one million acres mown, 
with a yield ranging from 0.835 ton per acre in Missouri to 
1.554 tons in Minnesota. As we pass southward, the impor- 
tance of the grass crop diminishes until we reach large and 
populous States in which but ten or twenty thousand acres 
or less are mown, 

The statistics of dairy products, taking those both of the 
home dairy and of the butter or cheese factory, 
as returned in 1880, show 806,672,071 tb of but- 
ter made, 243,157,850 tb of cheese, 217,922,090 
gallons of milk sold otherwise than to cheese and butter 
factories. 

The production of hops is mainly in two States—New 
York, which in 1880 cultivated 39,072 acres in 
this crop, nearly all in four counties, and Wis- 
consin, which cultivated 4439 acres. The total area in hops 
was 46,800 acres, with a yield of 26,546,378 Ib. 

The potato crop comprised 169,458,539 bushels of Irish, 
Pitkvoon’ grown mainly in Northern States, and 33,388,- 


Hay. 


Dairy 
produce. 


Hops. 


693 bushels of sweet, grown mainly in the South, 
although the profitable cultivation of this crop extends as 
far north as New Jersey. | 

The statistics of the wool crop in a census of the United | 
Wool States are necessarily defective, requiring to be | 
‘ supplemented by information from the outside. 
‘This is due to the great amount of wool obtained from the | 
pelts of slaughtered sheep, to the large number of animals 
upon ranches and ranges along the frontier, beyond the 
limits of defined farms, and, thirdly, to the fact that in 
some regions, notably California and Texas, two clips are 
made each year. The gross figures for 1880, after making 
allowance on these accounts, were 240,681,751 tb. 

The production of hemp in the census year was but 5025 
tons; the products of the flax culture were 
stated at 7,170,951 bushels of seed, 421,098 tons 
of straw, 1,565,546 th of the fibre. It is in 
cotton, however, that the United States make their chief 
contribution to the fibres of the commercial 
world. , In 1879 5,755,359 bales were raised on 
14,480,019 acres. The following table (XIV.) 
shows the distribution, geographically, of this most impor- 
tant crop: 


Hemp and 
flax. 


Cotton. 
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28,444,202 gallons of sorghum molasses; while in the far 
North were produced 36,576,061 tb of maple sugar and 
1,796,048 gallons of maple molasses: The chief sorghum- 
producing States are Missouri, Tennessee, Kentucky, Ili- 
nois, and Iowa. The chief maple-sugar States are Vermont, 
New York, Michigan, Ohio, Pennsylvania, and New Hamp- 
shire. The area sown in tobacco was 638,841 Tobac 
acres, the crop 472,661,157 tb. Fifteen States van 
raised over 2 million pounds each; ten raised above 10 
million each. The chief tobacco states were Kentucky, 
171,120,784 tb; Virginia, 79,988,868 ; Pennsylvania, 36,943,- 
272; Ohio, 34,735,235; Tennessee, 29,365,052; North Caro- 
lina, 26,986,213; Maryland, 26,082,147. The States next in 
order are Connecticut, Missouri, and Wisconsin. 

In addition to the crops which have been mentioned, 
there were reported 102,272,135 barnyard fowls 


and 23,235,187 other fowls, producing 456,910,- aay fh 
916 dozens of eggs; 25,743,208 lb of honey and wath, 


1,105,685 tb of wax; $50,876,154 of orchard pro- 
ducts, $21,761,250 of market-garden products, $95,774,735 
of forest products ; 29,480,106 tb of broom corn; 6,514,977 
bushels of peas; and 3,075,050 bushels of beans. 

Since the census of 1880 the United States department of 
agriculture has published annually estimates of the succes- 
sive crops down to 1886. These estimates take the latest 
census figures for their basis, the percentages of increase 
or decrease being carefully computed with reference to the 
statements of several thousands of local reporters. The 
following table (XV.) represents the estimated annual 
production of the cereal crops for the six or seyen years 
quoted : 

TABLE XV. 
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ree Planted 
| in Acres, 


Cro Average Yield 


Grain. in Bushels. |Bush. per Acre 


TABLE XIV. 
$$ 
States | Acres. ) Bales. States, Acres. | Bales. 
ee 5 end EON _| 
| 
Alabami....../2,330.086) 699,654 || Mississippi .../2,106,215| 963 
Arkansas...../1,042,976| 608°56 |(Missourl 32/116 0°18 
Florida.........| 245,595) 54,997 ||N. Carolina...| 898'158 389/598 
Georgia, «. 2,617,138) 814,441 |/S. Carolina.../1,364,249 522,548 
Indian Te 35,000) 17,000 |)Tennessee....| 722, 330,621 | 
2,667 1,367 EGR sdddbes eect 2,178,435 284 | 
864,787 508,569 45,040! 19,595 | 
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The other characteristic crops of the Southern States are 
Rice. rice, tobacco, and sugar. Of rice there was 
. raised in 1879 110,131,373 tb, of which South 
‘Carolina produced upwards of 52 millions, Louisiana and 
Georgia producing, in about equal proportion, nearly all 
Sugar. the remainder. The area cultivated for the 
sugar-cane was 227,776 acres, from which the 

‘crop was 178,872 hhds. of sugar and 16,573,273 gallons of 
molasses. Of the sugar Louisiana produced 171,706 hhds. ; 
Texas, 4951; Florida, 1273; Georgia, 601; South Carolina, 
229; Alabama, 94; Mississippi, 18. In addition to the 
cane sugar of the far South, there were produced in the 
Middle and Northern States 12,792 tb of sorghum sugar and 


Indian corn (1880-86) 68,435,634 | 1,689,655,363 24 
37,098,548 447,742,370 12.1 
19,940,322 533,012,913 26.7 
2,095 , 438 25,610,067 12.2 
2,300,021 50,829,950 21.1 
858,313 11,089,007 12.9. 


No statistics are available my the tenure of non- 
agricultural land; but, of the 4,008,907 farms - 
reported, 2,984,306 were cultivated by their eet 
owners, 322,357 by tenants for a fixed money 
rental, 702,244 by tenants paying a share of the produce as 
rent. It thus appears that, of each 10,000 farms, 7444 were 
cultivated by owners, 804 were rented for fixed money pay- 
ments, and 1752 were rented for a share of the produce. 
The following table (X VI.) exhibits the distribution of 
the farms of 1880 according to size, with the 
further distinction of the kind of tenure under ae 
which they were cultivated: . 


TABLE XVI. 


v 


Rented for 
Fixed Mone; 
Rental. 


SSbhS833 


MANUFACTURES. 


Down to the revolution, the very beginnings of 
factures were prohibited in the American colonies 
policy of the mother country. The history 
manufactures begins with the history of the Uni 
The natural resources of the country for the pur 
manufacture, whether in field, forest, or mine, 
ous and abundant in a high degree. The 
was the marvel of the world, while the ° 
coast was dotted over with immense wate) 
ores of the greatest variety, and often of 
wise pret. bis ape oe 4 
beau! , strengt ’ elastici' ‘ 
ing stones, slates, and marbles unde 
New England to Tennessee and Alal 


the 


, a 


eee = or! oe | io 


STATISTICS. ] 


the soil had a high degree of adaptation to the production | 


of those two which are the chief staples of textile manu- 
facture. Indeed, in the cultivation of cotton this country 
has from the first been practically beyond the competition 


UNITED STATES. 


extended and improved. 


XIX.) : 


879 


The totals are as follows (Table 


TABLE XIX. 


of any other. Number of establishments......... 253,852 
Yet during the first years after 1790, although nearly Capital cis Wek edaain td RUAKS de nogh thic uN eS Kp bunws $2,790,272,606 
every branch of mill and factory industry had been under- Hands employed— . 
: : ¢ a Males above 16......... 2,025,335 
taken, the United States at the best attained only respecta- Females above 16.... 531,639 
ble standing among the manufacturing nations of the second Childrenand youths 181,921 
rank. As yet the American people, as has been explained POW Stocks essnanes a 2,738,895 
in a previous section, were employing their thoughts and Wages paid......... $947,953,795 
F Cost of materials... $3,396,823 1549 


energies, their resources, their capital, in reaping the first- 
fruits of a virgin soil. While capital applied to the soil in 
England was yielding 3 per cent., interest upon purely 
agricultural loans ranged from 8 to 15 per cent. in Indiana, 
Illinois, Wisconsin, and Iowa. 
tural laborer was receiving from 9 to 13 shillings a week, 
the American farm hand was receiving from a dollar and a 


While the English agricul- | 


Value of productsis.cc.csssccctecenss 


$5,369,579;191 


The geographical distribution of the manufactures of 
1880 is shown in the following table (XX.), the amounts 
being reduced to percentages : 


quarter to two dollars a day, according to the season of the | TABLE XX. 

year. At the same time hundreds of thousands of persons 

taking up farms in the new States, and paying such interest | | nel ae 

for capital and such wages for labor, saw their lands rise | RAL © roel ee 

continuously in value through the growth of population | 44| $3) 3b) = | 2 

and the intensification of settlement. In a word, it has 4 | 235/23! aa) 8 16 

been the competition of the farm with the shop that from ® | RA] O2/ Rg] es 2 

1790 down to the present time has hindered the develop- one Ah eal at 

meet of se thay en ' SCOT a GE PEEL Men ME iG 

o attempt was made, either at the first or second census, | | North Atlantic..cccsseeese! 5. (87/61. , : 

to obtain the statistics of manufactures. In 1810 Congress | | South atlantic. : ot 10:46 | oF 80 % ‘30 480 338 

eer for a report of all manufacturing establishments; | | Northern Central............, 25.3 | 34.33 | 25.78 | 24.39 | 24.86 | 28.94 
ut it was found that this work had been so imperfectly her ears 20.3 | 7.55) 3.75 8.85 3.11] 3.47 

done that no summary for the United States, or for any estern (Cordilleran)..... 39.4 | 3.09) 2.64] 1.94} 2.71] 2.69 


State, was possible. It is interesting to note that cotton 
cloth was set down at 80 cents a yard, pig iron at $66 a ton, 
bar iron at $151 a ton, while the average product of the 
grist mills was valued at 75 cents a bushel, and the average 
product of the saw mill at $7.80 per 1000 feet. In 1820 and 
again in 1840 renewed attempts were made to obtain the 
statistics of manufactures, but the results were worthy of 
little consideration. 

In 1850, among extensive changes introduced into the 
census system, provision was made on an ample scale for 
Statistics of manufactures; and it is accordingly from that 
date that official information on this subject may be said to 
x) The results then obtained were as follows (‘Table 


TABLE XVII. 


The first ten cities, in order of the number of persons 
employed in manufactures, were New York, 227,352: Phila- 


delphia, 185,527, Chicago, 


56,338 ; Cincinnati, 54,517 ; Brooklyn, 47,587 ; 


79,414; Boston, 59,213 ; . Baltimore, 
St. Louis, 


41, 323 + Pittsburgh, 36, 930 ; “San Francisco, 28, 442, 


RAILROADS. 


The following figures show the construction of railroads 


in the United States, by decades: 


1840-50, 5046 ; 


1830-40, 2265 miles; 


1850-60, 20,110; 1860-70, 16, 090; 1870-80, 


41,454; 1880-85, 44,002 »—giving a total of 128, 967 miles. 
Poor’s Railroad Manual gives the cost of the railroads 

constructed down to 1885 as $7,037,627,350, including equip- 

ment; capital stock, $3,817,697,832 ; bonded debt, $3,765,- 


Number of establishments......... 123,025 727,066; earnings for 1885—from passengers, $200,883,911 ; 
[og plone, nomena SS naa ee ae we 9593,245,051 | from freight, $519,690,992; from all sources, $765, 310, 419: : 
Males.. 731,137 net earnings, $266,488, 993; interest paid on bonds, $179,- - 
Females. 681,323 ; dividends paid on stock, $77,672,105. 
wager mi 
ages Bite iavcabuivaaaeadaonencces 755,41 
pl ns eneeanenaN "13, 822 TELEGRAPHS. 


The aggregate extent of telegraphic lines in the United 
States open for public business in 1887 exceeded 170,000 


‘ These statistics were intended to include the production, | miles, besides railway, Government, private, and telephone 
not of factories merely, but of mechanic shops of every | lines, of which the extent is not known. By far the greater 
kind. It was found, however, that the returns did not gen- | part of this business in the United States is in the hands of 
erally embrace the ’ products of artisans working singly at | the Western Union Telegraph Company, the main features 

- their trades. The mining industries were included in the | of whose operations, at certain successive dates, are shown 
returns of manufactures. in the following table (X-XI.): 

Between 1850 and 1860 the capital employed had in- 
creased to $1,009,855,715; the number of establishments Taste XXI. 
was 140,433 ; the hands employed were—males, 1,040,349, 

females 270,397, total 1,311,246; the wages paid were $378,- 


c Miles of | Miles of i No. of Mes- : 

878,966 ; ny ees, materials $1,031,605,092; the value of te Wire. | Offices. | sages Sent, | Receipts. 
The decade 1860-70 was marked by a stupendous advance | |}——| ————_| |__| ——__ 
in mechanical enterprises. The totals are (Table XVIII): | ig67 | 46,970 | 85,201 | 2,565 | 5,879,282 | $6,568,925 
tee | Seas | as | a | ee | fa ae 
. 1875 72, ’ ’ ’ ’ , pe 
Taste XVII 1880 5645 (584 | 9,077 | 29,216,509 | 12,782,895 
Number of establishments........ . 252,1 1885 | 147,500 462,283 14,184 42,096 , 583 17,706 , 834 
BC ooisnns cna sestecoanesacsacsensecsncnnaee $2,118,208,769 1886 | 151,832 489 , 607 15,142 43,289,807 16,298, 638 
Hands employed— 81 '394;530 | 17;191;910 
‘ Males above 16........ 1,615, on 
nand youths . 4 
Teteke 2, The average toll per message was 36.3 cents in 1887. Since 


the construction of this table, the purchase of the Balti- 
more and Ohio Railroad telegraph lines has brought the 
mileage of the Western Union to about 162,000, with over 
580,000 miles of wire. 


; 7 tion to the foregoing statistics, it was ascertained 


re were employed in manufactures 40,191 steam en- 
711 11 1 aero horse-power, and 51,018 water- 
«pean wer. 
“ic ration of the tenth ie poved at 1880) the provisions 
were greatly 


PosTaL SERVICE. * 
The following table (X-XII.), from the latest annual re- 


port of the 
postal services: 


postmaster-general, shite the growth of the 


>a 


880 
TABLE XXII. 

7 | 
| iseat No.of | Milesof | Revenue of | P*penditure | 
Years. | Post-Offices.| Post Routes.) Department. the Year. 
1790 75 1,875 $37,935 $32,140 
1800 903 20,817 280,804 213,994 | 
1810 2,300 36,406 551,684 495,969 
1820 4,500 72,492 1,111,927 1,160,926 
1830 8,450 115,176 | 1,850,583 1,932,708 
1840 13,468 155,739 | 4,543,522 4,718,236 
1850 18,417 178,672 5,552,971 5,212,953 
1860 28,498 240,594 | 8,518,067 19,170,610 
1870 28,492 231,232 | 19,772,221 23,998,838 
1880 42,989 343,888 | 33,315,479 36,542,804 
1885 51,252 365,251 | 42,560,843 50,942,415 
1886 53,614 378,586 | 43,948,423 50,839,340 
(1887 55,157 377,442 ) 48,837,609 52,391,667] | | 


FoREIGN COMMERCE. 

The full official statistics of the foreign commerce of the 
United States only begin with 1820. Prior to that date 
considerable statistical material relating to trade and navi- 
gation was collected by Dr. Seybert. Table XXIII. ex- 


TABLE XXIII. 


Per cent. of | 


Domestic Products of 

Merchandise. | Domestic Agric. |Agr. Products. 
1820 $51,683,640 $41,657,673 80.60 
1830 58,524,878 48,095,184 82.18 
1840 111,660,561 92,548,067 82.88 
1850 134,900,233 108,605,713 80.50 
1860 316,242,423 256,560,972 81.12 
1870 455,208,341 361,188,483 79.34 
1880 823,946,353 685,961,091 83.25 hd 


hibits the value of exports of domestic merchandise to 
foreign countries during each tenth year from 1820 to 1880, 
together with the part borne therein by the products of 
domestic agriculture. The table shows strikingly the con- 
stancy with which the exports of agricultural produce 
have maintained their share in the total exports during 60 
years. 

The following table (X XIV.) shows the value of all im- 
ports into the United States at intervals of five years from 
1835 to 1880: 


TABLE XXIV. 
Value of Imports. Value of Imports, 
$149,895,742 ||| 1860 $362,160,254 
107,141,519 1865 248,555,652 
117,254,564 1870 ' 462,377,587 
178,138,318 1875 595,861,248 
261,468,520 760,989,046 


1880 


In 1884, 1885, and 1886 respectively the total exports of 
merchandise amonnted to $740,513,609, $742,189,755, and 
$679,524,830, and the imports to $667,697,693, $577,527,329, 
and $635,436,136. The same years the exports of gold and 
silver amounted to $67,133,383, $42,231,525, and $72,463,410, 
and the imports to $37,426,262, $43,242,323, and $38,593,656. 

The following table (XXV.) gives the value, in round 
millions of dollars, of leading exports of domestic agricul- 
ture during each fifth year since 1860: 


TABLE XXV. 


| Provisions, | 
ineludin, Cattle, 

ae an paces and 
airy ogs. 
Products. - 


Leaf 
Tobacco. 


Bread- 
stuffs. 


Cotton, 
Raw. 


17 


54 
31 
83 
132 
107 


Table XXVI. exhibits the value, in dollars, of the im- 
ports from, and exports to, each of the principal foreign 
countries in 1886, . 


UNITED STATES. 
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TABLE XX VI.— Exports and Imports. 
ees’ | ] 
| Exports le S r= H Imports | 
| Ou, i J } 
/ | sept icy oSe Foreign Country. Ss Pm pay 
| Country. |2 = & ry Country. 

| ° i=} 

& i 
'344, 927,973) 51.79; Great Britain and Ireland...| 24.28 154,254,054) 
60,923,857| 9.15) Germany sevseverel 10,88) 69,154,997 
40,006,096) 6.01) France........ 9.98 63,417,480 
31,953,124] 4.80) British Nort 5.91 37,496,338 
265,376,353) 3.81; West Indies 11.18, 71,053,146 
22,613,399' 3.40) Belgium...... 1.44, 9,178,513) 
14,536,664! 2.18) Netherlands... 1.84) 8,523,846! 
13,048,846) 1.96] Italy... 2.65) 16,870,636) 
13,047,762 |)" 1.96) Spain «....ie..-0csccssseacs eee .98} 5,930,202) 
10,981,915) 1.65] British Possessions in Aus- | 
| tralasia. .« 550091040 diee -61 3,859,360 
9,705,335 1.47) Russia in Europe..... .50| 3,183,153 
DsDIS 27HL ok a dO), CONG, ..5s0cesaunescashepers 2.99) 18,972,963 
6,856,077, 1.03) Mexico.. 1.68) 10,687,972 
6,480,738 97) BrQzil.....scccsecss san sncesseeucouseisie) MNS enn aRme En EROES 
5,294,798 -79| United States of Colombia... -47| 3,008,921 
4,350,141)  .65) British East Indies.............. 2.71) 17,247,825 
4,331,770 .65, Argentine Republic ... -79| 5,022,346 
4,306 , 205 sOD) POTTURAL « s<cs5ccaccacce gar -22| 1,344,167 
4,044,384 .61| Hong Kong. -17| 1,072,459 
8,125,130) .47) Japan... ...eseesenene 2.34) 14,885,573 
3,115,899 .47| Hawaiian Islands 1.54) 9,805,707 
gs .. | Switzerland............. 2.26] 14,353,981 

341,982 .05| Spanish Possessions 
Philippine Islands)... 1.51] 9,566,912 
1,950,267 “29: AVStrIA wisn eee 1.05} 6,603,058 
2,442,171} .37| Central American States. -98) 5,915,413 
2,695,488) .40) Vemezuela.........cscsnsssssvssene| 9h] 5,791,621 
1,110,545). ..17) Urugialy......o. ..css-rnesssnuiesssanennnee | 
ty 


The following are the eleven principal exporting cities, 
with the value of the goods going out through them in 
1886, and percentage of total United States exports: New 
York, 314 millions of dollars (49.26 per cent.); New Or- 
leans, 83 (12.15); Boston, 54 (7.96); Baltimore, 36 (5.27); 
Philadelphia, 34 (4.97); San Francisco, 30 (4.45) ; Savannah, 
20 (2.99); Charleston, 18 (2.6); Galveston, 17 (2.5); Nor- 
folk, 12 (1.71); Huron, Mich., 8 (1.22 per cent.). It thus 
appears that, of the aggregate exports from the United 
States, all but 7.92 per cent. (about 54 millions of dollars) 
go out from these eleven ports. By far the greater part of 
the exports of New Orleans, Savannah, Charleston, Galves- 
ton, and Norfolk consists of cotton. It is the shipment of 
this staple from Southern ports which increases the num- 
ber of important exporting cities. 


TABLE XXVII. 


Value. 


oe Duty. 


Free of 
Duty. 


Classes. 


Dutiable. 


Per centof 


| total duty. 


a 
[Ss 

re 

3 


Per 
cent. 


$112,433,925| $61,064,744) 54.26, 32.42 


(A) Articles a 
food and live 
animals........) $83,752,308 

(B) Articles in 
a crude con-) 
dition which 
enter into : 
the various | 

rocesses of, | 
omestie in- ‘ 
dustry ......... 102,438,364! 41,613,658) 12,863,115 30.91) 6.83 

(C) Articles 

wholly or 

partially 

manufactur- 
ed for use as 
materials in 
the manufac 
turing and 
mechanical 


10,689,156; 67,855,317 


ed ready for 
consumpt’n.. 
(E) Articles o 

voluntary 
use, luxur- 


12,446,211] 113,824,644 


2,204,725) 78,030,511 


On the other hand, all but 8.48 per 
amounting to 54 millions, were 
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ports as follows: New York, 419 millions of dollars (65.9 
per cent. of imports into United States); Boston, 58 (9.2); 
San Francisco, 37 (5.8); Philadelphia, 37 (5.76); Baltimore, 
12 (1.84); Chicago, 10 (1.6); New Orleans, 8 (1.28 per 
cent.). 

Table XXVII. exhibits the division of the imports of 
1886 into two classes as free or dutiable, with the amount of 
duty collected on each of five principal groups of articles. 


SHIPPING. 


Shipbuilding was one of the earliest arts developed in 
the American colonies, and was prosecuted in the United 
States with the highest success until iron steamers began 
to drive out wooden sailing vessels. Table XXVIII. ex- 
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built abroad. Hence it is that the American merchant 
marine never recovered from the losses sustained between 
1861 and 1865, and that the commerce of the country is car- 
ried on in an increasing proportion by foreign vessels. The 
latter fact is shown strikingly in the accompanying table 
(X XIX.) of exports and imports, in millions of dollars, 
| carried in American and foreign vessels respectively. 

In addition to the goods carried in vessels, about 57 
million dollars’ worth were in 1885 carried in cars and 
other land vehicles. 


BANKING AND CURRENCY. 


Mention has already been made (see above, p. 824, ? 272) 
of the issue of legal tender paper money, by the national 


TABLE XXX. 


In Treasury. In National Banks, In Cireulation. | Total. 

Gold coin and bullion..........0... essere -| $277,979,653.61 $98,137,439.47 $278,403,241.92 $654,520.335 
Gold certificates........ Pow eaxeeGp cain snares ve 30,261,380 54,274,940 36,950,497 | 121,486,817 
Bilver cortificates ........0. .sesscsee -c2sesnee 3,425,133 3,535,479 138,582,538 145,543,150 
Silver dollars and bullion.. ............. 221,897,045.77 6,343,213 49,205,508,23 277,445,767 
Subsidiary silver...... OF ae A CE Te 26,963,934.20 2,813,138.80 45,770,726 75,547,799 
National bank motes -....00. cescesere cere 2,362,585 25,420,212 251,434,991 279,217,788 
Legal tender notes......,...... A SE ae 28,783,796.79 74,482,342 243,414,877.21 346,681,016 
Certificates of deposit, currency...... 310,000 8,770,000 ay 9,080,000 
Fractional currency, estimated.......... 2,366 564,266 6,377,284 6,943,916 
Compound interest notes,.........-.-+.s00+ Se eee 192,880 192,880 
One and two year notes of 1863........ ° ne 65,605 65,605 
Old demand notes.....sser--secoserseerereeee 57,130 57,130 
State bank circulation...... .scesssereee ; 98,697 98,697 

$591,985,894.37 $274,341,030.27 $1,050,553,975.36 $1,916,880,900 


hibits the tonnage of the merchant marine of the country 
at ten-year intervals from 1790 to 1880: 


TABLE XXVIII. 


Date. Sailing Vessels. Steamers. Total. 

1790 478,377 478,377 
1800 972,492 ass 972,492 
1810 1,424,783 see 1,424,783 
1820 1,280,167 te 1,280,167 
1830 1,127,304 64,472 1,191,776 
1840 1,978,425 202,339 2,180,764 
1850 3,009,507 525,947 3,535,454 
1860 4,485,931 867,937 5,353,808 
1870 3,171,412 1,075,095 4,246,507 
1880 2,856,476 1,211,558 4,068,034 


The decline in the American shipping interest since its 
maximum in 1860 is greater than would appear from the 
foregoing table, since the aggregate is kept up by the large 
lake, river, and coast fleets engaged in the coasting trade, 

- which is by law confined to American vessels. The decline 
in registered tonnage, i.e., that engaged in ocean traffic, 
since 1860 is shown by the following figures: 1860, 2,546,- 
237 tons; 1865, 1,602,583; 1870, 1,516,800; 1875, 1,553,827 ; 
1880, 1,352,810. 

The decline above noted was due in the first instance to 
the war of 1861-65. About that time occurred the world- 


TABLE XXIX. 


Forei 
Vessels. 


American 
Vessels. 


vide substitution of iron steamers for wooden sailing ves- 
Sor ¥ poden steamers. In the new industry the Ameri- 
can people never achieved any marked success, while 
law precludes the registering as American of vessels 


Government, in 1862, and (p. 825, ? 280) of the establishment 
of the national banking system of 1863. Specie payments 
were resumed on January 1, 1879. The above statement 
(Table XX X.), prepared at the office of the United States 
treasurer, exhibits the classification of the circulating 
medium of the United States on June 30, 1887, stating 
separately the amount of each class which is in the United 
States treasury, in the national banks, and in circula- 
tion. 

It needs to be stated that, in order to obtain the net cir- 
culating medium, the amounts given in the foregoing table 
should be reduced by the total amount of gold, silver, or 
currency certificates, inasmuch as the funds which these 
certificates represent are included in the aggregate. These 
deductions would leave the net amount $1,640,770,933, To 
obtain the amount actually in the hands of the people, it 
would also be necessary to deduct the quantities of the 
other elements held by the treasury and by the nationak 
banks. The following table (XX XI.) exhibits the coinage 


of the United States by successive periods from 1793 to 
1887: 


TABLE XXXI. 


Fiseal Years. Gold. Silver. Minor. | Total. 


$144 045 s7,209 $253,413 
5, 


Average, 1793-1800; $101,429 
he 1801-1810 325,074 356,917 125 697,116 
ie 1811-1820 316,651 597,081 19,116 932,848 
+ 1821-1830 190, 1,678,105 15,141; 1 A 
4 1831-1840, 1,875,649) 2,730, 
ad 1841-1850, 8,928,982) 2,236,813 
os 1851-1860, 33,023,709; 4,658,218 
i 1861-1870) 29,240,955| 1,318,860 
‘ 1871-1880) 39,927,730) 15,459,036 
Actual, 1881 733, 864) 27,649,967 
¥ 1882 89,413,448] 27,783,889 
& 1883 936 ,928) 28,885,470 
oe 1884 27 ,9382,824| 28,773,388 
sid 1885 24,861, 124) 28,848,960 
4d 1886 34,077,380) 30,022,348 
. 1887 22,393,279) 34,366,484 


Table XXXII. exhibits the resources and liabilities of 
the national banks, expressed in millions of dollars, on 
dates near the Ist of October of the years 1878, 1882, and 


886. 

In this connection is subjoined a statement of the re- 
sources and liabilities of the savings banks of the United 
States, 638 in number, expressed in millions of dollars, ac- 
cording to their annual reports for 1886 (Table XX XIII), 


* 
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TABLE XXXII. 


Oct.1, | Oct. 3, | Oct. 7, 
Wi ” 
Resources and Liabilities. oa ae / ey 
Banks. | Banks. | Banks. 
Resources. 
MALIA 0s hnctedehecdenensarretearahicrmupccematcens] Obeid (wes beanl 145b20 
Bonds for Circulation.............0cc0seecee eee 347.6 | 357.6 | 258.5 
Other United States Bonds 94.7 87.4 32.4 
Other Stocks, Bonds, CtC.......cc.seeseeeeseee 36.9 66.2 81.8 
Due from Other Banks.........cccecee cesses eee 138.9 | 198.9 | 241.4 
MEP A WStA GG cs wer asssseaue! on 46.7 46.5 54.1 
SPECS si. cissvecessosuene 30.7 | 102.9] 156.4 
Legal Tender NoteS.........ccssssssroescesee ave 64.4 63.2 62.8 
National Bank Notes..........s0sssseses reser 16.9 20.7 22.7 
Clearing House Exchanges..........0..00+ 82.4 | 208.4 95.5 
United States Certificates of Deposit.... 82.7 8.7 5.9 
Due from the United States Treasury..| 16.5 17.2 14.0 
Other Resources...... “+ eae 24.9 28.9 37.4 
CPO BAAR rcderev evita eka esae abe kes 1767.3 | 2399.8 | 2513.9 
Liabilities, 
Capital Brele. 0. 6. 1s0sss ose sasusecne 466.2 | 483.1 | 548.2 
POURS ETIS UTI C g crosnste cdvians avnact’dovenpnumaceve she 116.9 | 182.0] 157.2 
Undivided Profits 40.9 61.2 66.5 
IO TSO TILDE Baz os icons soe sess or vekeas Prabasave rans 301.9 | 315.0 28.7 
Due to Depositors... 668.4 | 1134.9 | 1189.8 
DUS EO GENEP DANKB ..scccecccacpeccdseseacescs 165.1 259.9 308.6 
Othen Pap wpGes, «i556 scccccessnouehantencaree 7.9 13.7 14.9 
] 
PORSIG, oniacncan segsiecatsrointgeavatsgstedsesesst 21G0<5: | 2500.8 atl 
TABLE XXXIII. 
Resources. Liabilities, 
Loans on Real Estate...... 418.4} DepOnttas cnicscosscsetcsacctetes 1141.5 
Loans on other Securities. 127.7 | Other Liabilities............. 119.3 
United States Bonds......... 197.2 
State and other Stock in 
PROMOS A s.covertctectanesssacsans OAL 
Railr'd Bonds and Stocks.. 63.5 
Bam Stockescessksdsectescsccsese 39.0 
Real Estate.......... mae, , a0 
Other Investments. 79.0 
Expenses ......... ae 
Due from Bank 43.7 
GARDE itedisnce es ccsth 19.8 
Total......... 1260.8 Total.......... 1260.8 


INTERIOR POLITICAL ORGANIZATION. 


The United States is, as has been seen, divided into 
thirty-eight States, eight Territories, and the District of 
Columbia. Each State and Territory is in turn divided 
into more or fewer counties, except only in the case of 
Louisiana, where primary divisions of the State are called 
parishes, the functions and relations of the parish being, 
however, substantially the same as those of the counties of 
the surrounding States. The number of organized counties 
in 1880 was 2444, The number of unorganized counties upon 
the frontier, laid out upon the map but not yet sufficiently 
filled by population to justify the completion of their po- 
litical organization, was 161. The number of organized 
counties in the several States has a wide range,—from 3 in 
Delaware, 5 in Rhode Island, 8 in Connecticut, 10 in New 
Hampshire, to 114 in Missouri, 117 in Kentucky, 137 in 
Georgia, 160 in Texas. 

The political function of the county differs widely among 

the several States. In general it may be said 


coer. that in the northeast, where the counties are 
ships. few, the county bears but a slight relation to 


the affairs of the people. It is the unit of real 
estate record. Courts are, indeed, held at the county seat, 
but judges who have equal jurisdiction in other counties 
there administer laws which run equally over the entire 
State. The commissioners of the county have authority 
over certain main roads. This said, all is said. The county 
means almost nothing to the citizen. It is the so-called 
“town” (i.e., township) which in this region has the power 
to deal directly with schools, which administers poor relief, 
which builds and keeps in repair most of the roads and 
bridges, which has the charge of the public peace, which 
holds nearly all the authority which, by the laws of the 
State, is vested anywhere for promoting the general wel- 
fare. These “small elemental republics,” as President Jef- 
ferson called them, absorb a large part of the political in- 
terest of the people; their names are the objects of much 
affection and pride to their inhabitants; their boundaries 
can only be changed by the Legislature of the State, and 
this is only done from important considerations of public 
convenience, and that too, generally, with their own con- 


sent. 
On the other hand, in the South and extreme West, where 
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the number of counties is very large, the county exercises 
or controls the exercise of nearly all the powers, excepting 


| in the case of cities and incorporated towns, which by the 
|laws of the State are conceded to any political agency. 


The geographical subdivisions of the county become here 


_of comparatively little, sometimes of very little, impor- 


tance. In some States their boundaries may be changed by 
county judges or county commissioners, for trivial, per- 
haps for purely temporary reasons. In some States these 
subdivisions of the county are little more than voting dis- 
tricts. In other States they are convenient units of politi- 
cal administration. 

Midway, both geographically and politically, between the 
two groups which have been indicated, are many States, 
originally settled largely by emigrants from New England 
and New York, in which the political powers conceded by 
the constitution and laws of the several States are divided, 
not very unequally, between the county and the township. 
The county, as a whole, here takes charge of a very much 
larger range of public interest than in the northeast. On 
the other hand, the township has much of the political 
power and dignity which belongs to the New England town. 
The aggregate number of such subdivisions of counties in 
all the States and Territories, so far as ascertained, is 
26,682. 

Law and usage differ very widely among the American 
States regarding the incorporation of cities, 


towns, and villages. In Massachusetts no town a 
is incorporated of less than 10,000 inhabitants. ang cities, 


In the West and South, villages of two and 

three hundred inhabitants are sometimes incorporated. 
In some cases, when a township acquires sufficient popula- 
tion it is made a city, embracing the entire area, including 
perhaps a large rural region. In other cases, only the 
closely occupied district is embraced within the municipal 
limits, and the township continues to maintain its political 
existence. In the latter class of cases it sometimes happens 
that the inhabitants of the borough or village are members 
of the township for certain purposes, though not for others ; 
at other times the township and the borough, or incorpor- 
ated village, become as distinct as if they were two town- 
ships or two boroughs. The number of incorporated cities 
in the United States is 969, of incorporated towns and 
villages 4613, of boroughs 582. In two cases, New York 
and Philadelphia, a city makes up an entire county. In 
two cases, St. Louis and Baltimore, a large city forms no 
part of a county. The District of Columbia has no county 
organization, while the city of Washington, contained © 
therein, has no municipal charter. 


TAXATION, 


The taxing powers within the United States are as fol- 
lows : 

A. The national Government, whose revenue powers are 
only limited by—(a) the provisions of the constitution 
which prohibits all duties on exports, and (b) the provision 
that all direct taxes must be levied in proportion to popula- 
tion,—a provision which deprives direct taxes of nearly all 
their efficiency for revenue purposes, 

B. The several States, whose revenue powers are only lim- 
ited by—(qa) restrictions in their respective constitutions, 
and (b) the general principle that those powers must not be 
exercised in such a way as to contravene laws of the United 
States, or to destroy sources of the national revenue, although 
a State may prohibit within its borders the sale of liquors, 
from which the United States treasury derives a consider- 
able part of its receipts. 

C. Within each State, powers of taxation to a determin- 
ate or to an indeterminate extent, as the case may be, are 
by the constitution and laws of the State conferred, almost 
always for strictly defined purposes, (1) upon counties, (2) 
upon cities, boroughs, and incorporated villages, and (3) in 
nearly all the States, though in widely varying degrees, 
upon the primary geographical divisions of counties, such 
as the “town” of New England and the “ to of 
the Middle and Western States. is 

The revenues of the several States, and of the counties, 
cities, townships, ete., are generally derived from direct 
taxes upon property, real and personal, although in some 
States licenses and fees and taxes on franchises and incomes 
bear a not inconsiderable part. The revenues of the 
United States are, and have historically been, mainly de- 
rived from two species of indirect taxes, viz., > 
duties on imports and excise duties on arti 
or consumed within the country, no y 
tobacco. At three several Fe ae viz 
and 1863-71, direct taxes have contr 
amounts to the national revenue. At 


lions in 1861, to 514 in 1862, to 1120 in 1863. 
to 2681 in June and its maximum (2845 millions) in August, 
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element of the receipts of the general Government; but in 


actual settlers at rates so low as to be inconsistent with the 
object of revenue. Indeed, under the homestead law, large 
portions of the public domain have been given away to 
settlers, while even larger amounts have been alienated in 
aid of schools, public improvements, ete. A detailed table, 
prepared by Prof. A. B. Hart, shows that up to 1884 192,- 
584,116 acres had been sold, 162,230,099 had been granted 
to States and corporations for internal improvements, and 
325,901,100 had been granted (167,483,506 to individuals 
and 158,417,594 to States) for other purposes,—making a 
total of 680,715,315 acres. 

At the tenth census (1880) an effort was made to obtain 
statistics covering the amounts raised, in one year, under 
all the taxing powers authorized and exercised in the 
United States. The difficulty lay wholly in obtaining the 
facts relating to revenues collected by counties and by tax- 
ing agencies below the county. The aggregate results, as 
ascertained for 1879, were as follows (Table XXXIV.) : 


TABLE XXXIV. 
Receipts into the U. S. treasury (ordinary revenue).....$272,322,137 
Receipts into the State (or Territorial) treasuries.......... 52,019,955 
Receipts into the county treasuries.............cceeseeeeeeeeees 69,606,571 
Receipts into the treasuries of cities, boroughs, or in- 
corporated villages, and of townships and other sub- 
MUM MMMNATISTEENE COULELEL GS! sas catases do xave<vicaviusukedevecewesdcsesncees 191,031,951 


OVAL Sievsave $584,980,614 


The aggregate receipts into the United States treasury, 
beginning in 1791, have been (in millions of 


Receipts dollars) as follows: from customs, 5642; from 
and titare internal revenue, 3449; from direct taxes, 28; 
rom 1791; from public lands, 241; from bank dividends, 


10; miscellaneous 568; total, 9938. The net 
ordinary expenditures of the United States Government 
from 1791 to 1886 have been as follows (in millions of dol- 
lars): war, 4563; navy, 1106; Indians, 230; pensions, 900; 
miscellaneous, 1938 ; total, 8737. The foregoing is exclusive 
of payments on account of the principal or interest of the 
public debt. 

The net ordinary receipts into the treasury for 1886 (the 
in 1886 fiscal year ends June 30) were as follows: from 
. customs, $192,905,023; from internal revenue, 
$116,805,937 ; from direct taxes, $108,240 ; from public lands, 
$5,630,999; miscellaneous, $20,989,528; total, $336,439,727. 
Of the receipts from internal revenue in 1886 $69,000,000 in 
round numbers were from spirits, $20,000,000 from fer- 
mented liquors, $28,000,000 from tobacco. The net ordi- 
nary expenditures for 1886 were as follows: war, $34,324,- 
153; navy, $13,907,888 ; Indians, $6,099,158; pensions, $63,- 
404,864; miscellaneous, $74,166,929 ; total, $191,902,992. The 
foregoing statemént is exclusive of payments on account of 
principal or interest of the public debt. 


Pusiic Dest. 


The Government set out, in 1790, with a revolutionary 
debt of about 75 millions of dollars. This debt continued 
without important change until 1806, when a reduction 
began, continuing until 1812, when the debt was about 45 
millions. The then ensuing war with England carried the | 
debt up to 127 millions in 1816. This was reduced to 96) 
millions in 1819, to 84 millions in 1825, and to 24 millions | 
in 1832, and in the three years following was extinguished. 
The erisis of 1837, and the financial difficulties ensuing, — 
created indebtedness, fluctuating in amount, which at the 
beginning of the war with Mexico was about 16 millions. | 
At the conclusion of peace the debt had risen to 63 mil- 
lions, near which point it remained until about 1852, from 
which time successive reductions brought it down to 28 
millions in 1857. The financial crisis of that year caused 
an increase, which continued until the imminence of the: 
civil war, when it rose from 65 millions in 1860 to 91 mil- 
to 1816 in 1864, 


the main it has been the accepted policy to sell lands to) 


| |General OfMCELS.... 2.01. ..0ce0 ser ene vee 
| Adjutant-general’s department 17 


Of the outstanding principal of the debt in 1886 158 mil- 


- lions bore interest at 3 per cent., 738 millions at 4 per cent., 


‘millions at 45 per cent., making the interest-bearing | 
1146 millions. The debt bearing no interest amounted 
) millions, making the aggregate 1775 millions. The 
vo treasury on the first of July of that year 
93 millions, leaving the total debt, less cash in 

y, 1282 millions. The annual interest-charge 
edness of all Slate Territories oe 
edness counties, 
nships, etc., with the following result (in 
: total funded debt, 1118; floating debt, 
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84; gross debt, 1202; sinking fund, 145; net debt, 1057. 
The total net debt was made up as follows (in millions of 
dollars): debts of States and Territories, 234; debts of 
counties, 124; debts of townships, 32; debts of schoo! dis- 
tricts, 17; debts of cities and towns, 649. 


PENSIONS. 
The number of pensioners on the rolls, June 30, 1887, 


with the amounts due the several classes, at existing rates 
per year, will be found in the following table (XXXV.): 


TABLE XXXV. 


f 
Number. | Amount. 
eke Invalids... 294,445 | $36,068,345 | 
YVorrsesserererseeee ) Widows, & 85,010 | 18,313,455 | 
Nav Invalids .. 3,281 429,288 | 
Vissveremeeernttag Widows, ete 1,973 405,288 | 
Survivors ...... 1,069 103,392 
War of 1812......... Widows, ete... .n|  -1)S8L 1,703/664 
MAE VAVONS ih ons tas tdensece 7,503 720,288 | 
War with Mexico) widows,etc. | ‘895 85,920 | 
406,007 | $52,824,640 ) 
L 4 aot stl a 


CIVIL SERVICE. 

It is impossible to make even an approximation to the 
number of persons in the civil service within the United 
States, including the officers of States, counties, cities, 
towns, ete. There is no complete and exact statement 
available even as to those who are in the civil service of 
the national Government. An attempt has been made, for 
the present purpose, to reach an approximation to that 
number. This has been done by counting the names on 
1200 pages of the blue-book of 1885, under the several heads 
there mentioned, Such a process involves a liability to 
minor errors, in addition to whatever duplications or omis- 
sions may occur in the printed lists. Results are offered 
merely as an approximation to facts. Legislative branch, 
427; executive branch, 114,852; judicial branch, 2876; total, 
118,155. The executive branch includes—executive, 22; 


| state department, 467 ; war department, 9050; navy depart- 


ment, 1637; interior department, 6115; treasury depart- 
ment, 14,505 ; post-office department, 79,110 ; department of 
agriculture, 203; national museum, 154; Fish Commission, 
‘118; Government printing office, 2238; government of the 
District of Columbia, 1200; miscellaneous, 33. 


ARMY. 


The following table (XX XVI.) exhibits the personnel of 
thé army on January 1, 1887: 


TABLE XXXVI. 


) 
Men. | fessors 


Lp 4 
Of pans Enlisted) Pro Cadets 
| 


10 Nae Jn 7 
Inspector-general's department 7 . - 
Ju 


ge-advocate-general’s dept... 8 
Quartermaster’s department..... 61 
Subsistence department............ 26 
\Medical department....... | 195 
|Pay department....... 48 
Corps of Engineers .. 109 
Ordnance departmen’ 59 
Signal corps ... 17 
Post chaplains... 30 


Ten regiments of cavalry ; 
Five regiments of artillery........ 280 
Twenty-five regiments ofinf'try 
|\Military academy .........sseseseeese 
Non-commissioned staff unat- 

tached to regiments........... 
Enlisted men unattached to 

TOEGQUMEMNUS. .0- ses seeseeceesee cer eee ces 
Indian, SCOULB, .s es. 0+ v0 oss acveeseoe see 
General service clerks and mes- 

SETIZETS 02. sevens sve cessor soe yencseavors 


| 
Total regular army...... 


6535 


+ 


Organized and equipped mi- 


Navy. 
The following table (XXXVIL.) exhibits the personnel 
of the navy on January 1, 1887° 


Vow 


884 
TABLE XXXVII. 

Commissioned officers, line.........-.-scseeeees 750 

Commissioned officers staff— 
Medical AepartMent....ccsccrsccercccsresesereee 163 
Pay department......... vee 
Engineers ...........+0 228 
Other stasl OMACCIB c.snek ceces cc sccsscssnies vovienaee 64 
COR ONG ann cncarasestnsnsscatebntteean 243 
Non-commissioned officers opis LED: 
Enlisted men and DOYS...........:..:sssesesereesenesees 8250 

Marine Corps. 

Commissioned OfMCETS..............csecscecesessecerees cae 73 
1500 


FOR IG GG iisise cade es cal okra sivop ct von do scqueopesene 


The following table (XX XVIII.) exhibits the number of 
vessels constituting the navy of the United States, accord- 
ing to class and condition, on January 1, 1887: 


TABLE XXXVIII. 

In Com- In Building or 

mission. | Ordinary. | Repairing. 
First-rate armored... pate 1 2 
Second-rate unarmored. heat 10 a am 
Third-rate armored... 1 12 5 
Third-rate unarmored....... 17 ae 5 
Fourth-rate armored......... as 1 Sas 
Fourth-rate secant eal 4 ‘i 1 
Tu a 11 1 ss 
Saili ing vessels. 12 

FOGG cspias sed saxesacxecael 56 4 13 


_—— 


Ten are unserviceable; 3 of these are used as receiving 
ships, the others condemned and authorized to be sold. 


EDUCATION. 


The institution, control, and maintenance of public 
schools are in the hands of the several States, although the 
United States Government has made liberal grants of lands, 
in aid of primary instruction, to the States formed out 
of the public domain, and also for the endowment of 
colleges of agriculture and the mechanic arts, to all the 
States. 

The following table (XX XIX.) presents the leading fea- 
tures of the public school statistics at fone dates between 
1876 and 1886: 


TABLE XXXIX. 


Public School 


Average Daily’ Number 
edegaiel ic er 3 


Attendance, of Teachers. 


Enrolment. 


1876| 8,363,738 4,066,848 249,283 $84,005,333 
1880) 9,781,521 B, 805, 342 282,644 80,032,838 
1885} 11,169,923 6, 900, 625 319, 549 110,384,657 

11,435,297 7,279, 616 323) 066 111,304,927 


The so-called public schools, although differing widely as 
to efficiency between new States and old States, between 


TABLE XL. 
| 


Schools. Teachers. 


Normal Schools... 153 1394 
Com’ercial and business colleges 239 1040 
Kindergartens... 417 945 
Institutions for. “secondary in. 

struction.. 1440 7566 
Preparatory, schools... 197 1434 
Institutions for superior. instruc- 

tion of women... 204 2123 
Universities and colleges. 845 4720 
Schools of science.......... 90 974 
Schools of theology. 142 803 B44 
Schools of law.. 49 283 x 
Schools of medicine, “of d 

and of pharmacy. 175 2829 16,407 
Training schools fo or nurses... 29 139 837 
Institutions for deaf and dumb... 61 596 7,411 
Institutions for the blind... 29 623 2,412 
Schools for feeble-ninded child’n 16 636 2,942 
Reform schools... 43 877 9,213 
Industrial — manna ‘raining 
FF QEOO sss oye casieme rape tgs 63 582 13,300 
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rich States and poor States, all conform closely to a tradi- 
tional type, except so far as differences arise according as 
schools are in sparsely or in densely settled districts through 
the opportunity for grading the pupils which exists in the 
latter case. As regards, however, schools giving instruction 
higher than or other than that given in the ordinary public 
school, the greatest and most confusing differences exist 
as to designation, organization, and schemes of instruc- 
tion. 

Table XL. presents the results of the compilations of the 
statistics of schools of the various classes by the United 
States Bureau of Education. 


RELIGION. 


The census has since 1850 attempted to obtain the num- 
ber of church edifices, with the aggregate number of sittings, 
belonging to each principal sect or denomination. The re- 
sults have not been highly satisfactory, either as to accuracy 
or as to classification. At the census of 1880 the attempt to 
collect the statistics of churches proved an almost total 
failure. It seems best, therefore, to adopt, for the present 
purpose, the figures (Table XLI.) presented by the repre- 


TABLE XLI.—Religious Denominations, 
a AE 


Denomination. Ministers. Members. 


. 


8 
Skewes 


wee ew eo 


a 3,286,168 
Inde Eom lant Methodist. pepe 13 
Primitive Methodist... meas 

Free Methodist............. 
American Wesleyan... 
Congregationalist Methodist. 
Protestant Methodist.............. 


Episcopal. 18,07 
Union American M.FE... a 91 
Colored M.E....... 
African M.E. Zio 
African M.E... 
Methodist Episco 
Methodist Episcopal... 


BAPTIST— 
Six Feet ae bia bees kimalgaa collin Socal 
Seventh-Day... sis 
Anti-Mission... 
Free-Will...... acl 
Bapedetn icc eensveveress bse, sevens 


g 


Pe Breas 
SSRzSRE 


wee ee 


BSS 


Fe SEe 


85 


2,430,105 


eae) 


Biba 


PRESBYTERIAN— 
Reformed 


rerrrreereee et rir lteter rer rerss 


Bon 


Bee8s sees 


“~~~ 


Presbyterian South... 
Presbyterian. ...css...s000 


z 


Lutheran...... 

Christian (Di 

Congregational..............00. i. 
EPIscopaL— 

Reformed Episcopal............++ 

Protestant Episcopal... 


United Brethren..............cssee: 
Reformed, in United States.... 
United Evangelical................ 
Evangelical Association........ 


ADVENTIST— 
Adventist 
hn io 


The Brethren (Dunkards) 
Reformed, in Ameri 


Jewish 
New Nsiereny’ bide tert 
gian)... ; 


sentatives of the various denominations, as t 
revised and digested by a competent ¢ 
Dr. W. H. Dupuy, only adding the rem: 
ment of this kind can be made to meet 
sons interested. The statement of Dr. 
clude the Roman Catholie church, w] 

from six and a half to seven mill 


Abolition, 800, 811, 815, 817. 

Acadia, 782. 

Adams, . John, 786, 789, 790, 
793, 800, 80 

Adams, ig ‘John Quincy, 811. 

Adirondacks, 842. 

"yep machinery, 817, 
>, 

Agriculture, 876. 

Alabama, 809. 

“ Alabama,” the, 826, 830. 

Alaska, 830. 

Albany, 78 ee 

Alien laws 

Alleghany ror hate 782, 845. 

Allen, Ethan, 788, 836. 

American party, 819. 

“ American f° al 810, 812. 

André, John, 792. 

Andrew, J. A., 822, 836. 

Annapolis, 796, 817. 

Antietam, battle of, 826. 

Antifederalists, 800. 

“ Anti-Nebraska,” 819. 

aypeechian mountain system, 


es, 841, 853, 872. 

Arizona, 's16. 

Arkansas, 813. 

Army, 833. 

Arnold, Benedict, 789, 792, 836. 
oe Pres. Chester A., 834, 


Articles of Association, 787. 
Articles of Confederation, 793. 
Asiento, the, 782. 

Assembly, 778.785, 787, 795. 
Atlanta, 828. 

Bad lands, 850. 

Baltimore, 801, 808, 823. 

a cof the United States, 802, 


Bankruptcy 797. 

Banks, 814, 825, 881. 
Baptists, 779, 818, 834. 
Barbary pirates, 806. 

Bell, John, 821, 836. 
Bemis Heights, 792. 
Bennington, battle of, 792. 
Benton, T. H., 813, 836. 
Berlin decree, 807. 

Billeting Act, 785. 

Black Hawk war, 817. 
Black list, the, 835 
Blockade, Oe 823. 

Blue Ridge, 844 

Board o trade, British, 781, 


786. 
Bonds, 824, 833. 
Boone, eng 787, 836. 
Boston, 7: 36, 788, 790, 801 
Boston’ Port Act, 787. 
Lt bp the, 835. 
apa ock, Edward, 782. 
rail B.,'826, 836. 


wine, t battle of, 792. 
nridge, J. C., 821, 823, 837. 
they John, 820. 
Buchanan, Pres. James, 820, 
Buckingham, W. A., 822, 837. 
Buena Vista, 816. 
Bull Run, a of, 823. 
apees rer =. ae 
urgoyne, Jo BR js 
Burnside, A. E., 826, 837. 
Burr, Aaron, a8, 806, 837. 
Cabinet, 798. 
Cabots, the, 776, 783. 
Calhoun, John 'C., 807, 810, 813, 


California, 806, 817. 
Camden, battle of, 792. 
Canada, 781-83, 789, 808, 830. 
Cana 


Caiions, $49, 
Carleton, Sir Guy, 788. 
na, 777. 

Cascade range, , 850. 

Cass, Lewis, 813, 816. 

Catskills, 843. 

e, 877. 
812. 


on, 791, 792, 813. 
ernments, 778. 
mon P., 818. 
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| Chinese immigration, 830. Families, 883. 
| Chippewa, battle of, 808. Farms, 877. 


| Cincinnati, 801, 808. 
Cincinnati, society of the, 793. 


| Cities, 801, '805, 813, 834, 875, 882. 


Civil Rights Act, 832. 

Civil service, 812, 833, 883. 

Civil War, §22- 29, 

Clark, G. R., 793. 

Clay, ‘Henry, 807, 811, 818. 
Cleveland, Pres, Grover, 833. 
Climate, 854. 

Clinton, De Witt, 810. 

Clinton, Sir Henry, 792-93, 
Coal, 813, 830, 864. 

Coast, 840. 

Cold Harbor, 827. 

Colfax, Schuyler, 830, 837, 
Colleges, 780. 

Colonial rights, 783-86. 
Colonies, revolt of, 789. 
Colonization, 776 sq. 

Colorado, 833. 

Colorado plateau, 849. 

Colored race, 875. 

Columbia college, 780. 
Columbian plateau, 848. 
Commerce, 780, 795,797, 801, 880. 
Concord, battle of, 788. 
Confederate States, 821-23. 
Confederation, Articles of, 794. 
Congregational Church, 779, 884. 
Congress, epee BeHIAS, 785, 787- 


Congress, Stamp Act, 785. 

Congress of the United States, 
797-800. 

Connecticut, 778, 779, 796. 

Conscription, 827. 

Constitution, 797-800, 802, 803. 

Contracts, 798. 

Convention of 1787, 796. 

pea party, 812; State, 


tee 817, 869. 
pad He 798, 

illeran system, 846. 
ccnwhite Lord, 791-93. 
Corporations, 814, 834-35. 
Cotton, 801, 806, 809, 831, 878. 
Counties, 779, 882. 
Courts, Federal, 797-99. 
Cowpens, battle of, 792. 
Crawford, Wm. H., 807, 809, 837. 
Credit Mobilier, Bap 


Cuba, 819. 

Currency, Continental, 790; 
State. 795; Federal, 824, 832. 

Dakota, 831. 


Dane, Nathan, 795. 

Dartmouth College case, 834. 
Davis, Jefferson, 818, 821, 828-29. 
Debt, ebt, public, 79 795, 799, 815, 827, 


soma 808. 

Declaration of Independence, 
782, 785, 790, 802. 

Delaware, 778, 794. 

Democracy, 779, 802, 806, 813, 818, 


822, 835. 
Democratic party, 803, 806, 812, 
819-21, 833. 
Departments, 798. 
posits, removal of, 812. 
Debate 781, 787, 808, 812. 
District of Columbia, 798, 816. 
Dorchester, Mass., 779. 
Douglas, Stephen A., 819, am, 
822-23. 
Drainage areas, 841, 873. 
Dred Scott case, 795, 800, 820, 830. 
Dutch settlements, 778. 
Duties, 797, 803, 809, 824. 
Education, 780, 884. 
Edwards, Jonathan, 801. 
Election laws. 797, 832. 
Elective franchise, 892, 830. 
Electoral system, 797-98, 802, 


821. 
Ellsworth, Oliver, 796. 
Emancipation, 826. 
Embargo, the, 807. 
en, Chureh of, 779, 787, 
Entails, 779. 

Erie, Lake, battle of, 808. 
ee ae, a 

utaw nD. 195, 
Excise, ay, 803, 832 
Expenditure, Eadicest, 883 
Exploration, 776. 
Exports, 780, 797, 801, 880. 
ete companies, 13. 

Oaks, battle of, 825. 


Farragut, D. G., 825, 828. 
ee Government, 781, 793- 
Federal party, 800, 805, 809. 
Federal questions, 799. 
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UNIVERSALIST CHURCH, a religious body in 
the United States of America, especially in the New 
England States, which has for its distinguishing tenet 
the doctrine of the final salvation of all souls from sin 
through Christ. The pioneers of Universalism in 


_ America were Dr. George De Benneville, who taught 


from 1741 principally in Pennsylvania; Dr. Charles 


‘Chauncy, of the First Church, Boston (notably in 


The Salvation of All Men, published in 1784) ; Dr. | 
Joseph Huntington, of Coventry, Conn. (whose Cal- 
vinism oi deed was published after his death in 
1796); John Murray, Elhanan Winchester, Caleb 
Rich, and, very specially, Hosea Ballou. Murray is, 
however, regarded as ‘the father of Universalism in 
America.’ In 1750 James Relly had avowed himself 
a Universalist, basing his belief on a theory quite 
peculiar; Murray, who had preached as a Methodist 
in England and Ireland, was Relly’s most distinguished 


convert. In 1770 he came to America, and, under | fi 


circumstances so strange that most Universalists re- 
gard them as providential, overcoming a deep relue- 
tance, he preached at Good Luck, New J ersey, and 
organized a society, ‘‘The Independent Christian 
Church,’’ at Gloucester, Massachusetts. Hosea Ballou 
—a convert from the Calvinist Baptists—took up the 
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cause in 1790, and published the work that is regarded 
by Universalists as epoch-making, A Treatise on Atone- 
ment. The number of ministers increased, and societies 
were formed. These in due time became the con- 
stituents of larger organizations, till a ‘‘ New England 
convention ’’ saw occasion, in 1803, to adopt a “* pro- 
fession of faith,’’ which in three short articles avowed 
belief in the Bible as making known in a Divine 
revelation the nature of God, the mission Shri 
the final holiness of all souls, and the necessity 
good works. In 1866 a general convention, composed 
of delegates from the State conventions, was_ 
orated. It has jurisdiction throughout the 
Btates and Canada. It hasa ‘‘ Murray fund”’ of al 
$135,000. Under the auspices of the Universa 
Church are the ‘‘ woman’s centenary association,’’ 
‘Universalist historical society,’’ several organi: 
charities, four colleges, three theological sch 
ve academies,—the total value of the seh 
’ oid serern pens hand less 
ollars. it publishes eight odiecals, 
Book for 1887 gives the following sal m 
convention ; 22 State conventions ; 945 pa 
families ; 696 churches, 35,550 members 
schools, 51,871 members; 789 chu h ¢ 1 
above indebtedness, $7,493,927; 673 ¢ 


‘* 
COor- 


? 


fellowship and 120 licensed lay preach 
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UNIVERSITIES. 


HE medizeval Latin term universitas (from which 


the English word ‘‘ university ’’ is derived) was | 


originally employed to denote any com- 


Original . * A 

meaning  Munity or corporation regarded under its 
ofthe. collective aspect. When used in its modern 
versity.” sense, as denoting a body devoted to learn- 


ing and education, it required the addition 
of other words in order to complete the definition,— 
the most frequent form of expression being ‘‘ univer- 
sitas magistrorum et scholarium’’ (or ‘‘ discipulo- 


gbeg rum’’). In the course of time, probably 
Its limita- } u 
tion in _ towards the latter part of the 14th century, 
special the term began to be used by itself, with 


the exclusive meaning of a community of 
teachers and scholars whose corporate existence had 
been recognized and sanctioned by civil or ecclesiastical 
authority or by both. But the more ancient and cus- 
tomary designation of the university in medizeval times 
(regarded as a place of instruction) was ‘‘ studium 
generale ’’ (or sometimes ‘‘studium”’ alone), a term im- 
plying a centre of instruction for all.2 The expressions 
“universitas studii’’ and ‘‘ universitatis collegium ”’ 
are also occasionally to be met with in official documents. 
It is necessary, however, to bear in mind, on the 
one hand, that a university often had a vigorous virtual 
existence long before it obtained that legal recognition 
which entitled it, technically, to take rank as a ‘‘studium 
generale,’ and, on the other hand, that hostels, halls, 
and colleges, together, with complete courses in all the 
recognized branches ‘of learnin , were by no means 
necessarily involved in the earliest conception of a 
university. The university, in its earliest stage of 
development, appears to have been simply a scholastic 
guild,—a spontaneous combination, that is to say, of 
teachers or scholars, or of both combined, and formed 
probably on the analogy of the trades guilds, and the 
guilds of aliens in foreign cities, which, in the course 
of the 13th and 14th centuries, are to be found spring- 
ing up in most of the great Kuropean centres. The 
design of these organizations, in the first instance, was 
little more than that of securing mutual protection,— 
for the craftsman, in the pursuit of his special calling, 
—for the alien, as lacking the rights and privileges 
inherited by the citizen. And so ha university, com- 
pond as it was to a great extent of students from 
oreign countries, was a combination formed for the pro- 
tection of its members from the extortion of the towns- 
men and the other annoyances incident in medizeval 
times to residence in a foreign state. It was a first 
stage of development in connection with these primary 
organizations, when the chancellor of the cathedral, 
or some other authority, began, as we shall shortly see, 
to confer on their masters the right of teaching at any 
similar centre that either already. existed or might 
afterwards be formed throughout Kurope,—“ facultas 
ubique docendi.”’ It was a still further development 
when it began to be recognized that, without a license 
from either pope, emperor, or king, no ‘‘studium 
generale’’ could be formed possessing this right of 
conferring degrees, which originally meant nothing 
more than licenses to teach. 
In order, however, clearly to understand the condi- 
tions under which the earliest universities 


Chief facts : ‘ ie 

in the came into existence, It 1s necessary to take 
history of account, not only of their organization, but 
learn . ry : 
before the also of their studies, and to recognize the 
Savery main influences which, from the 6th to the 


12th century, served to modify both the 
theory and the practice of education. In the former 


1 It is the design of the present article to exhibit the universi- 
pel eir historieal development, each being brought under 
‘ far as practicable, in the order of its original founda- 


tion. the alphabetical enumeration in the table at the end, 
date of foundation thus serves to indicate approximately the 
e any university is first referred to. 
id Die Universititen des Mittelalters, i, 39, 


| which they were 


; century, the schools of the Roman empire, which had 
down to that time kept alive the traditions of pagan 
education, had been almost entirely swept away by 
the barbaric invasions. The latter century marks the 
period when the institutions which supplied their 
place—the episcopal schools attached to the cathedrals 
and the monastic schools—attained to their highest 
| degree of influence and reputation. . Between these 
and the schools of the empire there existed an essen- 
tial difference, in that the theory of education by 
ervaded was in complete contrast 
to the simply secular theory of the schools of pagan- 
ism. 
posed to be necessary for the education of the priest ; 
the monastic school taught only what was supposed to 
be in harmony with the aims of the monk. But 
between the pagan system and the Christian system 
by which it had been superseded there yet existed 
something that was common to both: the latter, even 
in the narrow and meagre instruction which it im- 
parted, could not altogether dispense with the ancient 
text-books, simply because there were no others in 
existence. Certain treatises of Aristotle, of Porphyry, 
of Martianus Capella, and of Boetius continued con- 
sequently to be used and studied; and in the slender 
outlines of pagan learning thus still kept in view, and 
in the exposition which they necessitated, we recog- 
nize the main cause which prevented the thought and 
literature of classic antiquity from falling altogether 
into oblivion. 

Under the rule of the Merovingian dynasty even 
these scanty traditions of learning declined 


cs Fag Revival 
throughout the Frankish dominions; but in time 
in England the designs of Gregory the pe ade 


Great, as carried out by Theodorus, Bede, 
and Alcuin, resulted in a great revival of education 
and letters. The influence of this revival extended 
in the 8th and 9th centuries to Frankland, where 
Charles the Great, advised and aided by Alcuin, ef- 
fected a memorable reformation, which included both 
the monastic and cathedral schools; while the school 
attached to the imperial court, known as the Palace 
School, also became a famous centre of learned inter- 
course and instruction. 

But the activity thus generated, and the interest in 
learning which it served for a time to dif- 


fuse, well-nigh died out amid the anarchy “S6o"ich 
which characterizes the 10th century in university 
Latin Christendom, and it is at least ques- Frcs a 


tionable whether any realconnection can be 
shown to have existed between this earlier revival and 


that remarkable movement in which the university of 
Paris had its origin. .On the whole, however, a clearly 
traced, although imperfectly continuous, succession of 
distinguished teachers has inclined the majority of 
those who have studied this obscure period to con- 
clude that a certain tradition of learning, handed 


down from the famous school over which Alcuin pre-’ 


sided at the great abbey of St. Martin at Tours, con- 
tinued to survive, and became the nucleus of the 
teaching in which the university took its 


* . Ge 1 
rise. But, in order adequately to explain causes of 
the remarkable development and novel formation 
character which that teaching assumed in % (NiaRe 


the course of the 12th and 13th centuries, 

it is necessary to take account of the operation of cer- 
tain more general causes to which the origin of the 
great majority of the earlier universities may in com- 
mon unhesitatingly be referred. These causes are— 
(1) the introduction of new subjects of study, as em- 
bodied in a new or revived literature ; (2) the adop- 
tion of new methods of teaching which were rendered 
necessary by the new studies ; (3) the growing ten- 
dency to organization which accompanied the develop- 
ment and consolidation of the European nationalities. 


The cathedral school taught only what was sup- 


: 
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That the earlier universities took their rise to a great 
extent in endeavors to obtain and provide instruction 
of a kind beyond the range of the monastic and cathe- 
dral schools appears to be very generally admitted, and 
this general fact has its value in assisting us to arrive 
at a conclusion with respect to the origin of the first 

European university,—that of Salerno in 


ee ir Italy, which became known as a school of 
of Salerno, medicine as early as the 9th century. The 


circumstances of its rise are extremely ob- 
secure, and whether it was monastic or secular in its 
origin has been much disputed. One writer’ derives 
its origin from an independent tradition of classical 
learning which continued to exist in Italy down to the 
10th century. Another writer? maintains that it had 
its commencement in the teaching at the famous 
Benedictine monastery of Monte Cassino, where the 
study of medicine was undoubtedly pursued. But 
various facts may be urged in contravention of such a 
theory. ‘The school at Salerno, so far as its history 
- can be traced, appears to have been entirely a secular 
community; it was distinguished also by its catholic 
spirit, and, at a time when Jews were the object of 
religious persecution throughout Europe, members of 
this nationality were to be found both as teachers and 
learners at Salerno. Situated, moreover, as it was on 
the seacoast, its communication with the neighborin 
island of Sicily was easy and frequent; and it woul 
accordingly seem far more probable that it was owing 
to the new knowledge gained from the Saracens, after 
their occupation of that island, that Salerno acquired 
its reputation. It was by a band of these invaders 
that Bertharius, abbot of Monte Cassino, and the au- 
thor of certain medical treatises, was massacred along 
with his monks in the year 883. The Saracens were 
famed for their medical skill, and by their translations 
of Galen and Hippoerates, did much to advance the 
study ; and, accor ing to Jourdain,® there were trans- 
lations from the Arabic into Latin long before the time 
of Constantine the African, but these versions have 
perished. In the course of the 11th century, under 
the teaching of Constantine the African (d. 1087), the 
celebrity of Salerno became diffused all over Europe. 
Ordericus Vitalis, who wrote in the first half of the 
12th century, speaks of it as then long famous. In 
1231 it was constituted by the emperor Frederick 
II. the only school of medicine in the kingdom of 
Naples. 
Tt was at a considerable interval after the rise of the 
school at Salerno, about the year 1113, that 


permed , Inerius commenced at Bologna his lectures 
at Bologna. On the civil law. This instruction, again, 


was of a kind which the monastic and ca- 
thedral schools could not supply, and it also met anew 
and pressing want. The states of Lombardy were at 
this time rising rapidly in population and in wealth; 
and the greater complexity of their political relations, 
their increasing manufactures and commerce, called 
for a more definite application of the principles em- 
bodied in the codes that had been handed down by 
Theodosius and Justinian. But the distinctly secular 
character of this new study, and its intimate connec- 
tion with the claims and prerogatives of the Western 
emperor, aroused at first the susceptibilities of the 
man see, and for a time Bologna and her civilians 
were regarded by the church with distrust and even 
with alarm. These sentiments were not, however, of 
Decretum long duration. In the year 1151 the a 
of Gratian pearance of the Decretum of Gratian, largely 
recog x compiled from spurious documents, invested 
* the studies of the canonist with fresh im- 
—— and numerous decrees of past and almost 
orgotten pontiffs now claimed to take their stand 
side by side with the enactments contained in the Cor- 


18572 Renal, Storia Documentata della Scuola Medica di Salerno, ed. 
‘ le le 
2 Puceinotti, Storia della Medicina, i, 317-826, 

8 Sur 0 Age el Origine des Traductions Latines, ete., p. 225. 
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pus Juris Civilis. They constituted, in fact, the main 
at of those new pretensions asserted with so much 
suecess by the popedom in the course of the 12th and 
13th centuries. It was necessary, accordingly, that 
the Decretum should be known and stadied Besond 
the walls of the monastery or the episcopal palace, and 
that its pages should receive authoritative exposition 
at some common centre of instruction. Such a centre 
was to be found in Bologna. The needs of the secular 
student and of the ecclesiastical student were thus 
brought for a time into accord, and from the days of 
Imnerius down to the close of the 13th century we have 
satisfactory evidence that Bologna was generally recog- 
nized as the chief school both of the civil and the 
canon law.* It has indeed been asserted that univer- 
sity degrees were instituted there as early as the ponti- 
ficate of Kugenius IIT. (1145-53), but the statement 
rests on no good authority, and is in every way im- 
probable. here is, however, another tradition which 
is in better harmony with the known facts. When 
Barbarossa marched his forces into Italy on 


his memorable expedition of 1155, and re- Betearo 
asserted those imperial claims which had _ privileges 
so long lain dormant, the professors of the preen 
civil law and their scholars, but more es- gt Sotogna. 


pecially the foreign students, gathered 

round the western representative of the Roman 
Czesars, and besought his intervention in their favor in 
their relations with the citizens of Bologna. A large 
proportion of the students were probably from Ger- 
many ; and it did not escape Frederick’s penetration 
that the civilian might prove an invaluable ally in the 
assertion of his imperial pretensions. He received the 
suppliants graciously, and, finding that their grievances 
were real, especially against the landlords in whose 
houses they were domiciled, he granted the foreign 
students substantial protection, by conferring on them 
certain special immunities and privileges (November 
1158).° These privileges were embodied in the cele- 
brated Authentica, Habita, in the Corpus Juris Civilis 
of the empire (bk. iv. tit. 13), and were eventuall 

extended so as to include all the other universities o 

Italy. In them we may discern the precedent for that 
state protection of the university which, however es- 
sential at one time for the security and freedom of 
the teacher and the taught, has been far from arse 

an unmixed benefit,—the influence which the civi 
power has thus been able to exert being too often 
wielded for the suppression of that very liberty of 
thought and inquiry hort which the earlier universities 


etl ee in no small measure their importance and their 
ame. 

But, though there was a flourishing school of study, 
itis to be observed that Bologna did not possess a 
university so early as 1158. Its first university was 
not constituted until the close of the 12th a 
century. The ‘‘universities” at Bologna The:,nnt; 
were, as Denifle has shown, really student at Bologna. 
guilds, formed under influences quite dis- 
tinct from the protecting clauses of the Authentica, 
and suggested, as already noted, by the precedent of 
those reign guilds which, in the course of the 12th 
century, began to rise throughout western ; 
They had their origin in the absolute necessity, 
which residents in a foreign city found mie 
obtaining by combination that protection and t 
rights ehitels they could not claim as citizens. These 
societies were modelled, Denifle considers, not on the 
trade guilds which rose in Bologna in the 13th century, 
but on the Teutonic guilds which arose a cen- 
tury earlier in northwestern Europe, being 


4 Denifle, Die Universitiiten, etc., i. 48. 
6 See Sevigny, Gad d, rém, Rechts, 


Giesebrecht, 


iii. 
h. d, Kaiserzeit (ed. 1880), v. 
reserved in a recently discovered metrical cot 
ve of the history of Frederick I. ; see Sitzui 
Akad. d. Wissensc, Phil.-Hist, Klasse, 1879. 
ticity is called in question by Denifle, but 
quite in harmony with the known facts. 
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‘spontaneous confederations of aliens on a foreign 


soil.’’ Originally, they did not include the native 
student element. 

The power resulting from this principle of combina- 
tion, when superadded to the privileges 


Democratic 

character conferred by Barbarossa, gave to the stu- 
of these dents of Bologna a superiority of which 
commu- z 


they were not slow to avail themselves. 
Under the leadership of their rector, they 
extorted from the citizens concessions which raised 
them from the condition of an oppressed to that of a 
specially privileged class. The same principle, when 
put in force against the professors, reduced the latter 
to a position of humble deference to the very body 
whom they were called upon to instruct, and imparted 
to the entire university that essentially democratic 
character by which it was afterwards distinguished. 
It is not surprising that such advantages should have 
led to an imitation and extension of the principle by 
which they were obtained. Denifle considers that the 
“universities ’’ at Bologna were at one time certainly 
more than four in number, and we know that the 
Italian students alone were subdivided into two,—the 
Tuscans and the Lombards. In the cen- 


nities. 


Other 2 

similar _ tres formed by secession from the parent 
~ al body a like subdivision took place. At 
Italy. Vercelli there were four ‘‘ universitates,”’ 


composed respectively of Italians, English, 
Provengals, and Germans; at Padua there were simi- 
lar divisions into Italians, French (i.e., Francigene, 
comprising both English and Normans), Provengals 
pettus Spaniards and Catalans). When accord- 
ingly we learn from Odofred that in the time of the 
eminent jurist Azo, who lectured at Bologna about 
1200, the number of students there amounted to some 
ten thousand, of whom the majority were foreigners, 
it seems reasonable to conclude that the number of 
these confederations of students (‘‘societates schola- 
rium ’’) at Bologna was yet greater. It is certain that 
they were not formed simultaneously, but, similarly 
to the free guilds, one after the other,—the last in 
order being that of the Tuscans, which was composed 
of students from Tuscany, the Campagna, and Rome. 
Nor are we, again, to look upon them .as in any way 
the outcome of those democratic principles which 
found favor in Bologna, but rather as originating in 
the traditional home associations of the foreign stu- 
dents, fostered, however, by the peculiar conditions 
of their university life. As the Tuscan division (the 
one least in sympathy, in most respects, with Teutonic 
institutions) was the last formed, so, Denifle conjec- 
tures, the German *‘ university ’’ may have introduced 
the conception which was successively adopted by the 
other nationalities. 

In marked resemblance to the guilds, these confed- 
The rector, CTations were presided over by a common 
.,. , head,—the ‘‘ rector scholarinm,’’ an ob- 
vious imitation of the ‘‘rector societatum’’ or ‘‘artium’”’ 
of the guild, but to be carefully distinguished from the 

‘rector scholarum,’’ or director of the studies, with 
whose function the former officer had, at this time, 
nothing incommon. Like the guilds, again, the dif- 
ferent nations were represented by their “‘ consiliarii,’’ 
a deliberative assembly with whom the rector habit- 
—, took counsel. 

hile recognizing the essentially democratic char- 
acter of the constitution of these communi- 


rine: *8° ties, it is to be remembered that the 
students, students, unlike the majority at Paris and 


later universities, were mostly at this time 
of mature years. As the civil law and the canon law 
were at first the only branches of study, the class whom 
they attracted were often men already filling office in 
some department of the church or state,—archdeacons, 
the of schools, canons of cathedrals, and like 
inctionaries_formin 
Tt has d 
accorded them by Frederick I. of choosing, 
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in all cases of dispute, their own tribunal, thus con- 
stituting them, to a great extent, suz juris, seems to 
presuppose a certain maturity of judgment among 
those on whom this discretionary power was bestowed. 

With the middle of the 13th century, these vari- 
ous confederations became blended, for the 


first time, into one or other of the two Span 
great divisions already referred to,—those _ the “uni- 
of the Ultramontani and the Citramontani, Y°s!f#tes ° 
Johannes de Varanis being rector of the — divisions. - 


former and Pantaleon de Venetiis of the 

latter. Innocent IV., in according his sanction to the 
new statutes of the university in 1253, refers to them 
as drawn up by the ‘‘ rectores et universitas scholarium 
Bononiensium.’’ With the commencement of the 
16th century, the two corporations were combined 
under one rector. 

About the year 1200 were formed the two faculties 
of medicine and philosophy (or the arts’), 
the former being somewhat the earlier. It 
was developed, as that of the civil law had 
been developed, by a succession of able teachers, 
among whom Thaddeus Alderottus was especially 
eminent. The faculty of arts, down to the 14th cen- 
tury, scarcely attained to equal eminence. The teach- 
ing of theology remained for a long time exclusively 
in the hands of the Dominicans; and it was not until 
the year 1360 that Innocent VI. recognized the uni- 
versity as a ‘‘studium generale’’ in this branch,—in 
other words, as a place of theological education for 
all students, with the power of conferring degrees of 
universal validity. 

In the year 1371 the cardinal legate, Anglicus, com- 
piled, as chief director of ecclesiastical 


Faculties 
instituted. 


affairs in the city, an account of the uni- Account 
. : 2 of the 
versity, which he presented to Urban V.? university 


The information it supplies is, however, by Anglicus. 
defective, owing to the fact that only the 
professors who were in receipt of salaries from the 
municipality are mentioned. Of these there were 
twelve of civil law and six of canon law; three of 
medicine, three of practical medicine, and one of sur- 
gery; two of logic, and one each of astrology, rhetoric, 
and notarial practice. The professors of theology, 
who, as members of the religious orders, received no 
state remuneration, are unmentioned. 

Colleges existed at Bologna at a very early date, but 
it is not until the 14th century that we find 


them possessing any organization. They Pate beers 
were designed solely for necessitous stu- colleges. 


dents, not being natives of Bologna. 

separate house, with a certain fund for the maintenance 
of a specified number of scholars, was all that was 
originally contemplated. Such was the character of 
that founded by Bact bishop of Avignon, in Febru- 
ary, 1256 (O.S.), the same month and year, it is to be 
noted, in which the Sorbonne was founded in Paris. 
Tt was designed for the maintenance of eight scholars 
from the province of Avignon, under the supervision 
of three canons of the church, maintaining themselves 
in the university. Each scholar was to receive 24 
Bolognese lire annually for five years. The college of 
Brescia was founded in 1326 by William of Brescia, 
archdeacon of Bologna, for poor foreign students 
without distinction as to nationality. The Spanish 
college, founded in 1364, for twenty-four Spanish 
scholars and two chaplains, is noted by Denifle as the 


| trivium (i.e., grammar, logic, and rhetoric) and the quadrivium 
| (ie., arithmetic, geometry, music, and astronomy), as handed 
a considerable element in the | down from the schools of the Roman empire. See J. B. Mullin- 


n observed, indeed, that the 


one college founded in medizeval times which still 
exists on the Continent. 

Of the general fact that the early universities rose 
in response to new wants the commencement of the 
university of Paris supplies us with a further illustra- 


1 The arts course of study was that represented by the ancient 
History of the University of Cambridge, i. 24-27. 


Urban V. died in 1370 and was succeeded in the same year 
regory XI. See vol. xix. p. 524.—Am. Ep.] 
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tion. The study of logic, which, prior to the 12th cen- 
tury, was founded exclusively on one or 


en of two meagre compends, received about the 
of Paris, > year 1100, on two oceasions, a powerful | 


stimulus,—in the first instance, from the 


memorable controversy between Lanfranc and Beren- | 


gar; in the second, from the no less famous contro- 
versy between Anselm and Roscellinus. <A belief 


sprang up that an intelligent apprehension of spiritual | 
truth depended on a correct use of prescribed methods | 
Dialectic was looked | 


of argumentation. 
upon as ‘‘the science of sciences ;’’ and, 
when, somewhere in the first decade of the 
12th century, William of Champeaux opened in Paris 
a school for the more advanced study of dialectic as an 
art, his teaching was attended with marked success. 
Among his pupils was Abelard, in whose hands the 
study made a yet more notable advance ; so that, by 
the middle of the century, we find John of Salisbury, 
on returning from the French capital to England, re- 
lating with astonishment, not unmingled with con- 
tempt, how all learned Paris had gone well nigh mad 
in its pursuit and practice of the new dialectic. 
Abelard taught in the first instance at the cathedral 
. school at Notre Dame, and subsequently at 
Teaching _ the schools on the Montagne Sainte-Gene- 
* vidve, of which he was 
where he imparted to logic its new development. But 
in 1147 the secular canons of Ste. Genevieve gave place 
to canons regular from St. Victor; and 
henceforth the school on the former founda- 
tion was merely a school for the teaching 
of theology, and was attended only by the members 
of the house.!' The schools out of which the univer- 
gity arose were those attached to the cathedral on the 
Le de la Cité, and presided over by the chancellor,— 
a dignitary who must be carefully distinguished from 
the later chancellor of the university. Fora long time 
the teachers lived in separate houses on the island, and 
it was only by degrees that they combined themselves 
into a society, and that special buildings were con- 
structed for their class-work. But the flame which 
Abelard’s teaching he manaies iis not poms: to 
1) Gzpire: mong his pupils was Feter Lom- 
ae * bard, who was fokou of Paris in 1159, and 
widely known, to posterity as the compiler 
of the famous volume of the Sentences. The design 
of this work was to place before the student, in as 
strictly logical a form as practicable, the views (sen- 
tentice) of the fathers and all the great doctors of the 
church upon the chief and most difficult points in the 
Christian belief. Conceived with the purpose of allay- 
ing and preventing, it really stimulated, controversy. 
The logicians seized upon it as a great storehouse of 
indisputable major premises, on which they argued 
with renewed energy and with endless ingenuity of 
dialectical refinement ; and upon this new compendium 
of theological doctrine, which became the text-book 
of the Middle Ages, the schoolmen, in their successive 
treatises super Sententias, expended a considerable 
share of that subtlety and labor which still excite the 
astonishment of the student of metaphysical literature, 
It is in these prominent features in the history of 
these early universities—the development 
of new methods of instruction concurrently 
with the appearance of new material for 
their RR praia ratige we find the most 
probable solution of the question as to how the uni- 
versity, as distinguished from the older cathedral or 
monastic schools, was first formed. In a similar man- 
ner, it seems probable, the majority of the earlier uni- 
versities of Italy—Reggio, Modena, Vicenza, Padua, 
and Vercelli—arose, for they had their origin inde- 
pendently alike of the civil and the papal authority. 


Study 
of logic. 


Study of 
theology. 


Rise of 
other early 
universities. 


1 The view of Thurot (Del Organisation de l' Enseignement apa 
cegenthonsen AER pe \dekecie i aniened Ly Deatcael 

mbination of these several schools is rejecte e 
Die Universitiiten, ete., i. 653-694), , -! Sa 


the founder, and | 
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| Instances, it is true, occur, which cannot be referred 
to this spontaneous mode of growth. The university 
of Naples, for example, was founded solely by the fiat 
of the emperor Frederick II. in the year 1224: and, 
if we may rely upon the documents cited by Denifle, 
Innocent IV. about the year 1245 founded in con- 
‘nection with the curia a ‘‘studium generale,’’? which 
was attached to the papal court, and followed it when 
removed from Rome, very much as the Palace School 
of Charles the Great accompanied that monarch on 
his progresses. 

As the university of Paris became the model, not 
only for the universities of France north of 


‘the Loire, but also for the great majority én a marly 
of those of central Europe as well as for Sfuniver, 


Oxford and Cambridge, some account of sity of Paris. 
its early organization will here be indis- 

pensable. Such an account is rendered still further 
necessary by the fact that the recent and almost ex- 
haustive researches of Denifle, the Dominican father, 
have led him to conclusions which on some important 
points run altogether counter to those sanctioned by 
the high authority of Savigny. 

The original university, as already stated, took its 
rise entirely out of the movement carried 
on by teachers on the island, who taught 
by virtue of the license conferred by the that 
chancellor of the cathedral. In the second ,, = 
decade of the 13th century, it is true, we ; 
find masters withdrawing themselves from his authority 
by repairing to the left ick of the Seine and placing 
themselves under the jurisdiction of the abbot of the 
monastery of Ste. Geneviéve ; and in 1255 this dig- 
nitary-is to be found appointing a chancellor whose 
duty it should be to confer ‘‘ licentia docendi’”’ on those 
candidates who were desirous of opening schools in 
that district. But it was around the bestowal of this 
license by the chancellor of Notre Dame, on the Ile de 
la Cité, that the university of Paris grew up. It is in 
this license that the whole significance of the master 
of arts degree is contained; for what is 
technically known as admission to that de- 
gree was really nothing more nor less than receiving 
the chancellor's permission to ‘‘incept,’’ and by 
‘‘inception ’’ was implied the master’s formal entrance 
upon, and commencement of, the functions of a duly 
licensed teacher, and his recognition as such by his 
brothers in the profession. The previous Hackvicl 
stage of his academic career, that of bach- Of Arts. 
elordom, had been one of apprenticeship 
for the mastership ; and his emancipation from this 
state was symbolized by placing the magisterial cap 
(biretta) upon his head, a ceremony which, in imita~ 
tion of the old Roman ceremony of manumission, was 

erformed by his former instructor, ‘* under whom ”’ 
he was said to incept. He then gave a formal in- 
augural lecture, and, after this proof of magisterial 
capacity, was welcomed into the society of his pro- 
fessional brethren with set speeches, and took his seat 
in his master’s chair. 7 

This community of teachers of recognized fitness did 
not in itself suffice to constitute a univer- 
sity, but some time between the years 1150 
and 1170. the period when the Sentences 
of Peter Lombard was given to the world, the 
sity of Paris came formally into being. Its first v 
statutes were not, however, compiled until about the 
year 1208, and it was not until long after that date 


The 
teaching 


Inception. 


The univer- 
sity formed. 


er- 


>, i 


2. 


that it possessed a ‘‘ rector.’’ Its earliest 
as a legal corporation belongs to about the year 1211, 
when a brief of Innocent ITT. to elect a 


empowered it 
roctor to be its representative at the pap 
By this permission it obtained the rig 
justice as a 


a 


to be sued in a court of 
body. 
2 Where the words studium 


generale 
uotation they occur in the original 
valesenii relarred to. 
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This papal recognition was, however, very far from 
Difficulties M™plying the episco al recognition, and the 
attending its earlier history of the new community ex- 
~ de- é hibits it as in continual conflict alike with 
vesopmen the chancellor, the bishop, and the cathe- 
dral chapter of Paris, by all of whom it was regarded 
as a centre of insubordination and doctrinal license. 
Had it not been, indeed, for the papal aid, the univer- 
sity would probably not have survived the contest ; but 
with that powerful assistance it came to be regarded as 
the great fe valine centre of orthodox theological 
teaching. Successive pontiffs, down to the great 
schism of 1378, made it one of the foremost points of 
their policy to cultivate friendly and confidential rela- 
tions with the authorities of the university of Paris, 
and systematically to discourage the formation of theo- 
logical faculties at other centres. In 1231 Gregory [X., 
in the bull Purens Scientiarum, gave full recognition 
to the right of the several faculties to regulate and 
modify the constitution of the entire university—a 
formal sanction which, in Denifle’s opinion, rendered 
the bull in question the Magna Charta of the university. 

In comparing the relative antiquity of the univer- 
sities of Paris and Bologna, it is difficult to give an un- 

ualified decision. 
former was probably slightly anterior to the univer- 
sity of students at the latter; but there is good reason 
for believing that Paris, in reducing its traditional cus- 
toms to statutory form, largely availed itself of the 
Rerdents afforded by the already existing code of the 
ransalpine centre, while its rectorship, proctorships, 
‘and four ‘‘ nations”’ are all clearly distinct adaptations 
of the corresponding divisions at Bologna. These 
oh nations, which included both professors 

e . 
“nations.” and scholars, were—(1) the French nation, 

composed, in addition to the native ele- 
ment, of Spaniards, Italians, and Greeks; (2) the 
Picard nation, representing the students from the 


northeast and from the Netherlands ; (3) the Norman | 


nation ; (4) the English nation, comprising, besides 
students from the provinces under English rule, 
those from England, Ireland, Scotland, and Germany. 
These several nations first came into existence some 
time before the year 1219, and all belonged to the fac- 
ulty of arts; but the fully developed university was 
divided into four faculties,—three ‘‘ superior,’’ viz., 
_ those of theology, canon Jaw, and medicine, and one 
“inferior,”’ that of arts. The head of each faculty was 
the dean ; the head of each nation was the proctor. 
The rector, who in the first instance was head of the 
faculty of arts, by whom he was elected, was eventu- 
ally head of the whole university. Each of the nations 
and each of the superior faculties, while subject to the 
general authority which he represented, was, like a 
royal colony, in a great measure self-governed, and 
made statutes which were binding simply on its own 
members. Congregations of the faculty of arts were 
presided over by the rector, who discharged the same 
function when general congregations of the whole 
emi¢c community were convened. In the former 


the votes on any question were taken by nations, in the | 


latter by faculties and nations. Only ‘‘regents,”’ that 
is, masters actually engaged in teaching, had any right 
to be present or to vote incongregations. Neither the 
entire university nor the separate faculties had_thus, 
it will be seen, originally a common head, and it was 
not until the middle of the 14th century that the rector 
became the head of the collective university, by the 
A ration under him, first. of the students of the 
— eanon law and of medicine (which took place about the 
end of the 13th century), and, secondly, of the theo- 
logians, which took place about half a century later. 
Apart from the broad differences in their organiza- 
tion, the very conception of learning, it 
 Parisand willbe o ed, was different at Bologna 
« a, from what it was at Paris. In the former 
-_ it was entirely professional,—designed, that 
ay, to prepare the student fora definite and 


é, 
é le 


The university of masters at the | 
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| practical career in after life; in the latter it was sought 
/to provide a general mental training, and to attract 
the learner to studies which were speculative rather 
than practical. In the sequel, the less mercenary 
spirit in which Paris cultivated knowledge added’ im- 
mensely to her influence and reputation. The univer- 
| sity became known as the great school where theology 
‘was studied in its most scientific spirit ; and the deci- 
| sions of its great doctors upon those abstruse questions 
| which absorbed so much of the highest intellectual 
| activity of the Middle Ages were regarded as almost 
final. The popes themselves, although Papal poliey 
;averse from theological controversies, in relation to 
‘deemed it expedient to cultivate friendly the univer- 
relations with a centre of such importance is ah 
for the purpose of securing their influence in a yet . 
wider field. Down therefore to the time of the great 
schism (1378), they at once conciliated the university 
of Paris and consulted what they deemed to be the 
interests of the Roman see, by discouraging the crea- 
tion of faculties of theology elsewhere. The apparent 
exceptions to this policy are easily explained : the four 
faculties of theology which they sanctioned in Italy— 
Pisa (1343), Florence (1349), Bologna (1362), and 
Padua (1363)—were designed to benefit the Italian 
monasteries, by saving the monks the expense and 
dangers of a long journey beyond the Alps; while 
that at Toulouse (1229) took its rise under cireum- 
stances entirely exceptional, being designed as a bul- 
wark against the heresy of the Albigenses. The popes, 
on the other hand, favored the creation of new facul- 
ties of law, and especially of the canon law, as the 
latter represented the source from which Rome derived 
her most warmly contested powers and prerogatives. 
The effects of this twofold policy were sufficiently in- 
telligible : the witholding of each charter which it was 
sought to obtain for a new school of theology only 
served to augment the numbers that flocked to Paris ; 
the bestowal of each new charter for a faculty of law 
served in like manner to divert a certain proportionate 
number from Bologna. These facts enable us to under- 
stand how it is that, in the 13th and 14th centuries, 
we find, even in France, a larger number of univers 
sities created after the model of Bologna than after 
that of Paris. 

In their earliest stage, however, the importance of 
these new institutions was but imperfectly 
discerned alike by the civil and the ecclesi- 
astical power, and the first four universities 
of Italy, after Bologna, rose into existence, 
like Bologna itself, without a charter from 
either pope or emperor. Of these the first were 
those of Reggio and Modena, both of which are to be 
found mentioned as schools of civil law before the 
close of the 12th century. The latter, throughout the 
13th century, appears to have been resorted to by 
teachers of sufficient eminence to form a flourishing 
school, composed of students not only from the city 
itself, but also from a considerable distance. Both of 
them would seem to have been formed independently 
of Bologna, but the University of Vicenza 
was probably the outcome of a migration 
of the students from the former city, which took place 
in the year 1204. In the course of the century Vi- 
cenza attained to considerable prosperity ; its students 
were divided into four nations, each with its own rec- 
tor; and in 1264 it included in_ its professoriate 
teachers, not only of the civil law, but also of medi- 
cine, grammar, and dialectic. The uni- Meld 
versity of Padua was founded in 1222 as. 
the direct result of the migration of a considerable 
number of students from Bologna. Some writers, 
indeed, have inferred that the ‘‘studium’’ in the 
latter city was transferred in its entirety, but the con- 
tinued residence of a certain proportion in Bologna is 
proved by the fact that two years later we find them 
appealing to Honorius III. in a dispute with the civic 
authorities. In the year 1228 the students of Padua 
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were compelled by circumstances to transfer their | altogether ceased to exist. But in October, 1412, the 
residence to Vercelli, and the latter city guaranteed | lectures were recommenced, and the university en- 
them, besides other privileges, the right to rent no| tered upon the most brilliant period of its existence. 
less than five tandved lodging-houses at a fixed rental | Its professors throughout the 15th century were men 
for a period of eight years. At first Padua was a of distinguished ability, attracted by munificent sala- 
school only of the civil and canon law; and during the ries such as but few other universities could offer, 
oppressive tyranny of Ezzelin (1237-1260) the uni-| while in the number of students who resorted thither 
versity beta he =f its existence with some difficulty. | from other countries, and more especially for the 
But in the latter part of the century it incorporated | study of the civil law, Pavia had no rival in Italy but 
the faculties of grammar, rhetoric, and medicine, and| Padua. Arezzo appears to have been 
became known as one of the most flourishing schools; known as a centre of the same study so 
of Italy, and a great centre of the Dominicans, at | early as 1215, and _its earliest statutes are assigned to 
that time among the most active promoters of learn-| the year 1255. By that time it had become a school 
ing. lof arts and medicine also; but for a considerable 

The university of Naples was founded by the em-| period after it was almost entirely deserted, and is 
peror Frederick II. in the year 1225, as a | almost unmentioned until the year 1338, when it 
school of theology, jurisprudence, the arts, | acquired new importance by the accession of several 
and medicine,—his design ee that his subjects in| eminent jurists from Bologna. In May, 1355, it re- 
the kingdom of Naples should find in the capital ade- | ceived its charter as a studium generale from Charles 
quate instruction in every branch of learning, and | IV. After the year 1373 the school gradually dwindled, 
‘not be compelled. in the pursuit of knowledge to although it did not become altogether extinct until 
have recourse to foreign nations or to beg in other! about the year 1470. The university of 
lands.’’ In the year 1231, however, he decreed that Rome (which is to be carefully distinguished 


Arezzo, 


Naples, 


Rome, 


the faculty of medicine should cease to exist, and that 
the study should be pursued nowhere in the kingdom | 
but at Salerno. The university never attained to 
much eminence, and after the death of Frederick 
came for a time altogether to an end, but was re-| 
stored in 1258 by King Manfred. In 1266 its faculty | 
of medicine was reconstituted, and from 1272-74 
Thomas Aquinas was one of its teachers of theology. 
The commencement of the university of 
Vercelli belongs to about the year 1228; it 
probably included, like Naples, all the faculties, but | 
would seem to have been regarded with little favor by 
the Roman see, and by the year 1372 had ceased to 
exist, although mention of colleges of law and medi- 
cine is to be found after that date. The two universi- 
ties of Piacenza and Pavia stand in close 
connection with each other. The former 
is noted by Denifle as the earliest in Italy which was | 
founded by virtue of a papal charter (6th February, 
1248), although the scheme remained for a long time 
inoperative. At length, in the year 1398, the uni- 
versity was reconstituted by Giovanni Galeazzo Vis- 
conti, duke of Milan, who in the same year caused 
the university of Pavia to be, transferred thither. 
Piacenza now became the scene of a sudden but short- 
lived academic prosperity. We are told of no legs 
than twenty-seven professors of the civil law,—among 
them the Solabeatee Baldus; of twenty-two professors 
of medicine; of professors of philosophy, astrology, 
grammar, and rhetoric; and of lecturers on Seneca 
and Dante. The faculty of theology would appear 
however, never to have been duly constituted, an 
but one lecturer in this faculty is mentioned. With 
the death of Galeazzo in 1402, this precarious activity 
came suddenly to an end; and in 1404 the university 
had ceased to exist. Its history is, indeed, unintelli- | 
gible, unless taken in conjunction with that | 
of Pavia. Even before Irnerius taught at | 
Bologna, Pavia had been widely known as a seat of 
legal studies, and more especially of the Lombard law, 
although the evidence is wanting which would serve 
to establish a direct connection between this early 
school and the university which was founded there in 
1361, by virtue of the charter granted by the emperor 
Charles TV. The new ‘‘studium”’ included faculties 
of jurisprudence, philosophy, medicine, and the arts, 
and its students were formally taken under the im- 
perial teens and endowed with privileges identi- 
cal with those which had been granted to Paris, Bo- 
logna, Oxford, Orleans, and Montpellier; but its 
existence in Pavia was suddenly suspended by the 
removal, above noted, of its students to Piacenza. It 
shared aa in the decline which overtook the uni- 
versity of Piacenza after the death of Giovanni Ga- 
leazzo, and during the period from 1404 to 1412 it 


Vercelli, 
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from the school attached to the curia) owed its foun- 
dation (1303) to Boniface VIII., and was especially 
designed by that pontiff for the benefit of the poor 
foreign students sojourning in the capital. It origin- 
ally included all the faculties; but in 1318 John XXII. 
decreed that it should possess the power of: confer- 
ring degrees only in the canon and civil law. The 
university maintained its existence throughout the . 


period of the residence of the popes at Avignon 


(see Poprpom), and under the patronage of Leo X. 
could boast in 1514 of no less than eighty professors. 
This imposing array would seem, however, to be but a 
fallacious test of the prosperity of the academic commu- 
nity, for it is stated that many of the professors, owin 
to the imperfect manner in which they were protecte 
in their privileges, were in the receipt of such insuffi- 
cient fees that they were compelled to combine other 
employments with that of lecturing in order to support 
themselves. An appeal addressed to Leo X. in the 
year 1513 represents the number of students as so 
small as to be sometimes exceeded by that of the lec- 
turers (‘‘ut quandoque plures sint qui legant quam 
ui audiant’’). Scarcely any of the universities in 
Teaty in the 14th century attracted a larger 
concourse than that of Perugia, where the 
study chiefly cultivated was that of the civil 
law. The university received its charter as a studium 
generale from Clement V. in the year 1308, but had 
already in 1306 been formally recognized by the civic 
authorities, by whom it was commended to the special 
care and protection of the ‘‘ podest&.’’ In common 
with the rest of the Italian universities, it suffered 
severely from the great plague of 1348-49; but in 
1355 it received new privileges from the emperor, and 
in 1362 its first college, dedicated to Gregory the Great, 
was founded by the bishop of Perugia. 
The university of Treviso, which received 
its charter from Frederick the Fair in 1318, _ ‘ 
was of little celebrity and but short duration. It is 
doubtful, indeed, whether it continued to exist after 
the city became subject to the republic of Venice in 
the year 1339; but in 1409 the Venetian senate issued 
a decree that no subjects of the republie should resort 
for study to any city in its dominions save that of Padua, 
and from this date the studium at Treviso must be 
held to have been no longer in existence. The cir- 
cumstances of the rise of the university of 
Florence are unknown, but the earliest Florence, — 
evidence of academic instruction belongsto| 


Perugia, 
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the year 1320. The dispersion of the 
Bologna, in the March and April of tl 
year, afforded a favorable opportunity for | 
of a studium generale, but the necess: 
were taken somewhat ily, and in 

the greater number of the Bolognese : tud 
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taken themselves to Siena. The charter of foundation 
for Florence was accordingly not granted until 31st 
May, 1349, when Clement VI. decreed that there 
should be instituted a studium generale in theology, 
jurisprudence, medicine, and every other recognized 
aculty of learning, the teachers to be professors who 
had obtained the degree of doctor or master either at 
Bologna or Paris, or ‘‘some other studium generale 
of celebrity.” On 2d January, 1364, the university 
also obtained the grant of imperial privileges from 
Charles IV. On 14th February, 1388, it adopted a 
body of statutes which are still extant, and afford 
an interesting study in connection with the university 
history of the period. The university now entered 
upon that brilliant period in its history which was 
destined to so summary an extinction. ‘‘ It is almost 
touching,’ says Denifle, ‘‘to note how untiringly 
Florence exerted herself at this period to attract as 
teachers to herschools the great masters of the sciences 
and learning.’’ In the year 1472, however, under the 
influence of Lorenzo de’ Medici, it was decided that 
Florence was not a convenient seat for a university, 
and its students were removed to Pisa. The 
commencement of the university of Siena 
belongs to about the year 1241, but its 
charter was first granted by the emperor Charles IV., 
at the petition of the citizens, in the year 1357. It 
was founded as a studium generale in jurisprudence, 
the arts, and medicine. The imperial charter was con- 
firmed by Gregory XII. in 1408, and the various bulls 
relating to the university which he subsequently issued 
afford a good illustration of the conditions of aca- 
demic life in these times. Residence on the part of 
the ae appears to have been sometimes dispensed 
with. 
of the university, just as, says the bull, he had been 
pppsivied to that office by the imperial authority. 

e graduates were to be admitted to the same priv- 
ileges as those of Bologna or Paris; and a faculty of 


Siena, 


The bishop of Siena was nominated chancellor | 


theology was added to the curriculum of | 


studies. The university of Ferrara owes 
its foundation to the house of Este,—Al- 
berto, marquis of Este, having obtained from Boniface 


Ferrara, 


TX. in 1391 a charter couched in terms precisely simi-_ 


lar to those of the charter for Pisa. In the first half 
of the 15th century the university was adorned by the 

resence of several distinguished humanists, but its 
ortunes were singularly checkered, and it would appear 
for a certain period to have been altogether extinct. 
It was, however, restored, and became in the latter 
part of the century one of the most celebrated of the 
universities of Italy. In the year 1474 its circle of 
studies comprised all the existing faculties, and it 
numbered no less than fifty-one professors or lecturers. 
In later times Ferrara has been noted chiefly as a 
school of medicine. 

Of the universities modelled on that of Paris, 
Oxford would appear to have been the 
earliest, and the manner of its development 
_ was probably similar. Certain schools, 
oa within the precinets of the dissolved nunnery 
of St. Frideswyde and of Oseney abbey, are supposed 
to have been the nucleus round which the university 
cer up. In the year 1133 one Robert Pullen, a 

eologian of considerable eminence (but whether an 
Englishman or a Breton is uncertain), arrived from 
Paris, and delivered lectures. on the Bible. He was 
wed a few years later by Vacarius, a native of 
Lombardy, who as a student at Bologna had in- 
herited the tradition of the teaching of Irnerius. 
eicash both the pope and King Stephen regarded 

civil law at this time with considerable distrust, 
-Vacarius maintained his ground, and the study became 
the recognized faculties at Oxford. Towards 
se of the 12th century Giraldus Cambrensis 
s the town asa place ‘‘where the clergy in 
chiefly flourished and excelled in clerkly lore.”’ 
espect, indeed, Oxford was more favored than 


Oxford, 


| court frequently laid claim. 
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even Paris, for the town authorities could not pretend 
to assert any right of interference with the university 
such as that to which the French monarch and the 
In the 13th century men- 


tion first occurs of university ‘* chests,’’ especially the 


| Frideswyde chest, which were benefactions designed 


as funds for the assistance of poor students. Halls, 
or places of licensed residence for students, also began 
to be established. In the year 1257, when the bishop 
of Lincoln, as diocesan, had trenched too closely on the 
liberties of the community, the deputies from Oxford, 
when preferring their appeal to the king at St. Albans, 


‘could venture to speak of the university as ‘‘schola 


secunda ecclesix,’’ or second only to Paris. Its num- 
bers about this time were probably some three thou- 
sand; but it was essentially a fluctuating body, and 
whenever plague or tumult led to a temporary disper- 
sion a serious diminution in its numerical strength 
generally ensued for some time after. Against such 
vicissitudes the foundation of colleges proved the most 
effectual remedy. Of these the three earliest were 
University College, founded in 1249 by William of 
Durham ; Balliol College, founded about 1263 by John 
Balliol, the father of the king of Scotland of the same 
name; and Merton College, founded in 1264. The 
last-named is especially notable as associated with a 
new conception of university education, namely, that 
of collegiate discipline for the secular clergy, instead 
of for any one of the religious orders, for whose sole 
benefit all similar foundations had hitherto been 
designed. ‘The statutes given to the society by Walter 
de Merton are not less noteworthy, as characterized 
not only by breadth of conception, but also by a care 
ful and discriminating attention to detail, which led to 
their adoption as the model for later colleges, not only 
at Oxford but at Cambridge. Of the service rendered 
by these foundations to the university at large we have 
significant proof in the fact that, although represent- 
ing only a small numerical minority in the academic 
community at large, their members soon obtained a 
cere preponderance in the administration of 
affairs. 

The university of Cambridge, although it rose into 
existence somewhat later than Oxford, may 
reasonably be held to have had its origin in 
the same century. There was probably a certain 
amount of educational work carried on by the canons of 
the church of St. Giles, which gradually developed into 
the instruction belonging to a regular studium. In 
the year 1112 the canons crossed the river and took up 
their residence in the new priory in Barnwell, and their 
work of instruction acquired additional importance. 
Then, as early as the year 1224, the Franciscans estab- 
lished themselves in the town, and, somewhat less 
than half a century later, were followed by the Domini- 
cans. At both the English universities, as at Paris, 
the Mendicants and other religious orders were admit- 
ted to degrees, a privilege which, until the year 1337, 
was extended to them at no other university. Their 
interest in and influence at these three centres was con- 
sequently proportionably great. In the years 1231 
and 1233 certain royal A, om letters afford satis- 
factory proof that by that time the university of 
Cambrides was already an organized body with a 
chancellor at its head; and in 1229 and 1231 its num- 
bers were largely augmented by migrations from Paris 
and from Oxford. Cambridge, however, in its turn 
suffered from emigration; while in the year 1261, and 
again in 1322, ee. records of the university were 
wantonly burnt by the townsmen. Throughout the 
13th century, indeed, the university was still only a 
very slightly and imperfectly organized community. 
Its endowments were of the most slender kind ; it had 
no systematic code for the government of its members ; 
the supervision of the students was very imperfectly 
provided for. An important step in the direction of 
reform in this last respect was, however, made in the 
year 1276, when an ordinance was passed requiring 


Cambridge. 
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that every one who claimed to be recognized as a| 


scholar should have a fixed master within fifteen days 
after his entry into the university. But the feature 
which most served to give permanence and cohesion 
to the entire community was, as at Oxford, the insti- 
tution of colleges. 


Balsham, bishop of Ely, in the year 1286," with a code 
which was little more than a transcript of that given 


by Walter de Merton to his scholars at Oxford. About | 
forty years later was founded Michaelhouse, and at | 
nearly the same time (1326) Edward II. instituted his | 
foundation of ‘‘king’s scholars,’’ afterwards forming | 


the community of King’s Hall. Both these societies 
in the 16th century were merged in Trinity College. 
To those succeeded Pembroke Hall (1347) and Gon- 
ville Hall (1348). All these colleges, although by no 
means conceived in a spirit of hostility to either the 
monastic or the Mendicant orders, were expressly 
designed for the benefit of the secular clergy. 
foundation of Trinity Hall (1350) by Bishop Bate- 
man, on the other hand, as a school of civil and canon 
law was probably designed to further ultramontane 
interests. That of Corpus Christi (1352), the out- 
come of the liberality of a guild of Cambridge towns- 
men, was conceived with the combined object of pro- 
viding a house of education for the clergy, and at the 


The earliest of these was Peter- | 
house, first founded as a separate institution by Hugh | 


same time securing the regular performance of masses | 


for the benefit of the souls of departed members of 
the guild. But both Trinity Hall and Corpus Christi 
College, as well as Clare Hall, founded in 1359, were 
to a great extent indebted for their origin to the 
aby caused among the clergy by the great plague 
of 1349. 


Sicmbcomiae within the boundaries of modern France, 
peme™ we find Montpellier a recognized school of 
medical science as early as the 12th century. 


VIIL, lord of Montpellier, in the year 1181 pro- 


claimed it a school of free resort, where any teacher of | 


medical science, from whatever country, might give 
instruction. Before the end of the century it pos- 
sessed also a faculty of jurisprudence, a branch of 
learning for which it afterwards became famed. The 
university of medicine and that of law continued, 
however, to be totally distinct bodies with different 
constitutions. Petrarch was sent by his father to 
Montpellier to study the civil law. On 26th October, 
1289, Montpeliier was raised by Nicholas IV. to the 
rank of a ‘‘ studium generale,’’ a mark of favor which, 
in a region where papal influence was so potent, re- 
sulted in a considerable accession of prosperity. The 
university also now included a faculty of arts; and 
there is satisfactory evidence of the existence of a 
faculty of theology before the close of the 14th cen- 
tury, although not formally recognized by the pope 
before the year 1421. In the course of the same 
century several colleges for poor students were also 
founded, The university of Toulouse is to 
: be noted as the first founded in any country 
by virtue of a papal charter. It took its rise in the 
efforts of Rome for the suppression of the Albigensian 
heresy, and its foundation formed one of the articles 
of the conditions of peace imposed by Louis LX. on 
Count Raymond of Toulouse. In the year 1233 it 
first acquired its full privileges as a “‘studium gene- 
rale’’ by virtue of a charter given by Gregory LX. 
This pontiff watched over the university with especial 
solicitude, and through his exertions it soon became a 
noted centre of theological and especially of Dominican 
teaching. As a school of arts, jurisprudence, and 
medicine, cpt faculties of each ian it never 

attained to any reputation. e universit; 
Orleans, of Orleans had a virtual existence as i 


‘Toulouse. 


studium generale as early as the first half of the 13th | bo 


‘1 [Balsham died in 1286, He founded Peterhou: 257, 
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century, but in the year 1305 Clement V. endowed it 
with new privileges, and gave its teachers permission 
to form themselves into a corporation. The schools of 
Orleans had an existence, it is said, as early as the 6th 
century, and subsequently supplied the nucleus for the 
foundation of a university at Blois; but of this uni- 
versity no records now exist.? Orleans, in its organiza- 
tion, was modelled mainly on Paris, but its studies 
were complementary rather than in rivalry to the older 
university. The absorbing character of the study of 
the civil law, and the mercenary spirit in which it was 
pursued, had led the authorities at Paris to refuse to 
recognize it as a faculty. The study found a home at 
Orleans, where it was cultivated with an energy which 
attracted numerous students. In January, 1235, we 
find the bishop of Orleans soliciting the advice of 
Gregory IX. as to the expediency of countenancing a 


study which was prohibited in Paris. Gregory decided 
‘that the lectures might be continued; but he ordered 
The | 


that no beneficed ecclesiastie should be allowed to de- 
vote himself to so eminently seculara branch of learning. 
Orleans subsequently incorporated a faculty of arts, but 
its reputation from this period was always that of a 
school of legal studies and in the 14th century its repu- 
tation in this respect was surpassed by no other uni- 
versity in Europe. Prior to the 13th century it had 
been famed for its classical learning; and 
Angers, which received its charter at the 
same time, also once enjoyed a like reputation, which, 
in a similar manner, it exchanged for that of a school 
for civilians and canonists. The roll of the university 
forwarded in 1378 to Clement VIL. contains the names 
of 8 professors uwtriusque juris, 2 of civil and 2 of 


Argers, 


, : ‘canon law, 72 licentiates, 284 bachelors of both the 
Turning to France, or rather to the territory included | 


legal faculties, and 190 scholars. The uni- 
versity of Avignon was first recognized as 
a ‘‘studium generale’’ by Boniface VIII. in the year 
1303, with power to grant degrees in jurisprudence, 
arts, and medicines. its numbers declined somewhat 
during the residence of the popes, owing to the coun- 
ter attractions of the ‘*‘ studium ”’ ata to the curia ; 
but after the return of the papal court to Rome it be- 
came one of the most frequented universities in France, 
and possessed at one time no less than seven colleges. 
The university of Cahors enjoyed the ad- part 
vantage of being regarded with especial wh 
favor by John XXII. In June, 1332, he conferred 
upon it privileges identical with those already granted 
to the university of Toulouse. In the following Octo- 
ber, again following the precedent established at 
Toulouse, he appointed the scholasticus of the cathe- 
dral chancellor of the university. In November of the 
same year a bull, couched in terms almost identical 
with those of the Magna Charta of Paris, assimilated 
the constitution of Cahors to that of the oldest uni- 
versity. The two schools in France which, down to 
the close of the fourteenth century, most closely re- 
sembled Paris were Orleans and Cahors. The civil 
immunities and privileges of the latter university were 
not, however, acquired until the year 1367, when 
Edward ITT. of England, in his capacity as duke of 
Aquitaine, not only exempted the scholars from the 
payment of all taxes and imposts, but 
them the peculiar privilege known as privilegiun 
faculties of 


Avignon, 


Cahors also received a license for eology 
and medicine, but, like Orleans, it was chiefly known | 
as a school of jurisprudence, Tt was as a i, Smmobie, 
‘*studium generale ’’ in thesame threefae- ~ 
ulties that Grenoble, in the Pe 1339, 1 its 
charter from Benedict XII. The university never ai 


tained to much importance, and its annals 
most part involved in obseurity. At 
ment of the 16th century it had cea 
exist, was reorganized by Francis of 
n in 1542, and in 1565 was uni 
university of Valence, The univers 
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founded, according to Denifle, in 1379 by Clement 
VIL. (although tradition had previously ascribed its 
origin to Pedro LV., of eapoih and that of Orange, 
founded in 1365 by Charles IV., were uni- 
versities only by name and constitution, 
their names rarely appearing in contemporary chroni- 
cles, while their very existence becomes at times a 

matter for reasonable doubt. 
To some of the earlier Spanish universities—such as 
Palencia, founded about the year 1214 by 


Orange, 


Emieuala, Alfonso VILL ; Huesca, founded in 1354. 
Lerida,’ by Pedro IV. ; and Lerida, founded in 1300 


by James I1.—the same description is ap- 


dlicable ; and their insignificance is probably indicated | 


y the fact that they entirely failed to attract foreign 
Getiaaniia students. Valladolid, founded in 1346 by 
* Pope Clement VI., attained, however, to 


some celebrity; and the foreign teachers and students | 
frequenting the university became so numerous that in | 


1373 King Henry II. caused an enactment to be passed 
for securing to them the same privileges as those 
already accorded to the native element. But the total 
number of the students in 1403 was only 116, and 
grammar and logic, along with jurisprudence (which 
was the principa study), constituted the sole curricu- 
lum. Whatever reputation, indeed, was enjoyed by 
Spain for nearly five centuries after the commencement 
of the university era, centred mainly in Salamanca, to 


which Seville, in the south, stood in the relation of a 


kind of subsidiary school, having been 
founded in 1254 by Alfonso the Wise, simply 
for the study of Latin and of the Semitic 
languages, especially Arabic. Salamanca was founded 
in 1243 by Ferdinand III. of Castile as a ‘‘ studium 
generale’’ in the three faculties of jurisprudence, the 
arts, and medicine. Ferdinand extended his special 
protection to the students, granting them numerous 

rivileges and immunities. Under his son Alfonso 
Satove named) the university acquired a further de- 
velopment, and eventually fhrte lee all the faculties 
save that of theology. But the main stress of its ac- 


Salamanca 
and Seville, 


tivity, as was the case with all the earlier Spanish | 
universities, excepting only Palencia and Seville, until 


the commencement of the 15th century, was laid on 
the civil and thecanon law. But, notwithstanding the 


favor with which Salamanca was regarded alike by | 


the kings of Castile and by the Roman see, the pro- 
vision for the payment of its professors was at first 
so inadequate and precarious that in 1298 they by 
common consent suspended their lectures, in conse- 
quence of their scanty remuneration. A permanent 
remedy for this difficulty was thereupon provided, by 
the appropriation of a certain portion of the ecclesias- 
tical revenues of the diocese for the purpose of aug- 
menting the professors’ salaries. The earliest of the 
numerous colleges founded at Salamanca was that of 
St. Bartholomew, long noted for its ancient library and 


valuable collection of manuscripts, which now form | 


part of the royal library in Madrid. f 
The one university possessed by Portugal had_its 
seat in medieval times alternately in Lis- 


eee bon andin Coimbra, until, in the year 1537, 
it was Its 


sired attached to the latter city. 
formal foundation took place in 1309, when it received 


from King Diniz a charter, the provisions of which 


were mainly taken from those of the charter given to 
Salamanca. In 1772 the university was entirely re- 
Of the German universities; Prague, which existed 


Prague, 


as a ‘‘studium’”’ in the 13th century, was 
the earliest, and was at first, frequented 
students from Styria and Austria, countries 
by the king of Bohemia. On 26th 

, 1347, at the request of Charles LV., Pope 

it VI. promulgated a bull authorizing the 
of a ‘*studium generale’’ in all the facul- 
; the following year Charles himself issued a 
r for the on. This document, which, 


by 


time ruled 


= 
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if original in character, would have been of much 
) interest, has but few distinctive features of its own, 
|its provisions being throughout adapted from those 
|contained in the charters given by Frederick II. 
for the university of Naples and by Conrad for 
Salerno,—almost the only important feature of dif- 
;erence being that Charles bestows on the students 
of Prague all the civil privileges and immunities 
which were enjoyed by the teachers of Paris and 
Bologna. Charles had himself been a student in 
Paris, and the organization of his new foundation was 
modelled on that university, a like division into four 
‘*nations’”’ (although with different names) constituting 
one of the most marked features of imitation. The 
numerous students—and none of the medieval univer- 
sities attracted in their early history a larger concourse 
—were drawn from a gradually widening area, which 
at length included, not only all parts of Germany, but 
also England, France, Lombardy, Hungary, and Po- 
land. ontemporary writers, with the exaggeration 
characteristic of medizeval credulity, even speak of 
thirty thousand students as present in the university 
at one time,—a statement for which Denifle proposes 
to substitute two thousand as a more probable estimate. 
It is certain, however, that Prague, prior to the foun- 
dation of Leipsic, was one of the most frequented 
centres of learning in Europe, and Paris suffered a 
considerable diminution in her numbers owing to the 
counter attractions of the great studium of Slavonia. 
| The university of Cracow in Poland was founded in 
May, 1364, by virtue of a charter given by 
King Casimir the Great, who bestowed on it 
the same privileges as those possessed by the universi- 
ties of Bolognaand Padua. In the following September 
Urban V., in consideration of the remoteness of the city 
from other centres of “education, constituted it a ‘‘ stu- 
dium generale”’ in all the faculties save that of theol- 
ogy. Itis, however, doubtful whether these designs were 
carried into actual realization, for it is certain that, 
for a long time after the death of Casimir, there was 
no university whatever. Its real commencement must 
accordingly be considered to belong to the year 1400, 
when it was reconstituted. and the papal sanction was 
given for the incorporation of a faculty of theology. 
From this time its growth and prosperity were con- 
tinuous; and with the year 1416 it had so far ac- 
quired a European reputation as to venture upon for- 
warding an expression of its views in connection with 
the deliberations of the council of Constance. Towards 
the close of the 15th century the university is said to 
have been in high repute as a school of both astronomi- 
cal and humanistic studies. 

The Avignonese popes appear to have regarded the 
establishment of new faculties of theology 
| with especial jealousy ; and when, in 1364, 
Duke Hudolp IV. founded the university of Vienna, 
‘with the design of constituting it a “‘studium gene- 
rale’’ in all the faculties, Urban v . refused his consent 
to the foundation of a theological school. Owing to 
the sudden death of Duke Rudolph, the university 
‘languished for the next twenty years, but after the 
accession of Duke Albert ITI., who may be regarded 
'as its real founder, it acquired additional privileges, 
and its prosperity became marked and_ continuous. 
Like Prague, Vienna was for a long time distinguished 
by the comparatively little attention bestowed by its 
teachers on the study of the civil law. 

No country in the 14th century was looked upon 
with greater disfavor at Rome than Hungary. It was 
stigmatized as the land of heresy and schism. When, 
accordingly, in 1367 King Louis a to Urban V. 
for his sanction of the scheme of founding - Fink 
auniversity at Fiinfkirchen, although theo- —_xirchen, 
logical learning was in special need of en- 
couragement in those regions, Urban would not con- 
sent to the foundation of a faculty of theology ; he 
even made it a condition of his sanction for a ‘‘ stu- 
dium generale” that King Louis should first undertake 
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to provide for the payment of the professors. We 
hear but little concerning the university after its 
foundation, and it is doubtful whether it survived for 


any length of time the close of the century, having | 


been about that period absorbed in all 
shard probability in the university of Ofen. The 
foundation of this university is also involved in con- 
siderable obscurity, and its original charter is lost. 
We only know that it was granted by Boniface LX., 
at the request of King Sigismund, in the year 1389. 
In the first half of the 15th century it ceased for a long 
period to exist, but was revived, or rather founded 


afresh, by King Mathias Corvinus, an eminent patron | 


of learning, in the last quarter of the century. _“* The 
extreme east of civilized continental Europe in me- 
dizeval times,’’ observes Denifle, ‘‘ can be compared, so 
far as university education is concerned, only with the 
extreme west and the extreme south. In Hungary, as 
in Portugal and in Naples, there was constant fluctua- 
tion, but the west and the south, although troubled 
by yet greater commotions than Hungary, bore better 
fruit. Among all the countries possessed of universi- 
ties in medizeval times, Hungary occupies the lowest 
lace—a state of affairs of which, however, the prox- 
imity of the Turk must be looked upon as a main 
cause,” 
The university of Heidelberg received its charter 
teats (23d October, 1385) from Urban VI. asa 
erdemerss << studium generale’’ in all the recognized 
faculties save that of the civil law,—the form and sub- 
stance of the document being almost identical with 
those of the charter granted to Vienna. It was 
ranted at the request of the elector palatine, Rupert 
., who conferred on the teachers a students, at the 
same time, the same civil privileges as those which 
belonged to the university of Paris. In this case the 
functionary invested with the power of bestowing de- 
grees was non-resident, the licenses being conferred by 
the provost of the cathedral at Worms. But the real 
founder, as he was also the organizer and teacher, of 
the university was Marsilius of Inghen, to whose 
ability and energy Heidelberg was indebted for no little 
of its early reputation and success. The omission of 
the civil law from the studies licensed in the original 
charter would seem to show that the pontiff’s com- 
pliance with the elector’s request was merely formal, 
and Heidelberg, like Cologne, included the civil law 
among its faculties almost from its first creation. No 
medizeval university achieved a more rapid and per- 
manent success. Regarded with favor alike by the 
civil and ecclesiastical potentates, its early annals were 
singularly free from crises like those which character- 
ize the history of many of the mediaeval universities. 
The number of, those admitted to degrees from the 
commencement of the first session (19th October, 
1386, to 16th December, 1387) amounted to 579.! 
Owing to the labors of the Dominicans, Cologne 
had_ gained a reputation as a seat of learn- 
_ing long before the founding of its univer- 
sity; and it was through the advocacy of some leading 
members of the Mendicant orders that, at the desire 
of the city council, its charter as a ‘‘studium gene- 
rale”’ (21st May, 1388) was obtained from Urban VI. 
It was organized on the model of the university of 
Paris, as a school of theology and canon law, and 
““any other recognized faculty,’’—the civil law being 
Incorporated as a faculty soon after the promulgation 
of the charter. Incommon with the other early uni- 
versities of Germany—Prague, Vienna, and Heidel- 
ied Mein owed nothing to imperial patronage, 
while it would appear to have been, from the first, the 
object of special favor with Rome. This circumstance 
serves to account for its distinctly ultramontane sym- 
pathies in medizeval times and even far into the 16th 
century. Ina report transmitted to Gregory XIII. in 


Cologne, 


1 The statistics of Hautz (Gesch. de Univ, Heidelberg, i. 177-8) are 
“corrected by Denifle (Die Entstehung der Untverstitien. Pp. 365). 


the English universities ; while its active 
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1577, the university expressly derives both its fixst 
origin and its privileges from the Holy See, and pro- 
fesses to owe no allegiance save to the Roman pontiff. 
Erfurt, no less noted as a centre of Francis- 

can than was Cologne of Dominican in- perast. 
fluence, received its charter (16th September, 1379) 
from the anti-pope Clement VII. as a ‘‘studium 
Hee in all the faculties. Ten years later (4th 
May, 1389) it was founded afresh by Urban VL, 
without any recognition of the act of his pretended 
predecessor. In the 15th century the number of its 
students was larger than that at any other German 
university—a fact attributable partly to the reputation 
it had acquired as a school of jurisprudence, and 
partly to the ardor with which the philosophic con- 
troversies of the time were debated in its midst. 

The collegiate system is to be noted as a feature 
common to all these early German universities; and, 
in nearly all, the professors were partly remunerated 
by the appropriation of certain prebends, appertain- 
ing to some neighboring church, to their mainte- 
nance, 

Throughout the 15th century the relations of the 
Roman pontiffs to the universities contin- 
ued much the same, although the inde- Relations of 
pendent attitude assumed at the great "ePopes to 
councils of Constance and Basel by the sities. 
deputies from the universities, and espe- 
cially by those from Paris, could not fail to excite their - 
apprehensions. ‘Their bulls for each new foundation 
begin again to indicate a certain jealousy with respect 
to the appropriation of prebends by the founders. 
Where such appropriations are made, and more par- 
ticularly in France, a formal sanction of the transfer 
generally finds a place in the bull authorizing the 
foundation ; while sometimes the founder or founders 
are themselves enjoined to provide the endowments 
requisite for the establishment and support of the 
university. In this manner the control of the pontiff 
over each newly-created seat of learning assumed a 
more real character, from the fact that his assent was 
accompanied by conditions which rendered it no longer 
a mere formality. The imperial intervention, on the 
other hand, was rarely invoked in Germany,—Greifs- 
wald, Freiburg, and Tiibingen being the et instances 
in which the emperor’s confirmation of the foundation 
was solicited.? But whatever influence the Roman 
see may have gained by increasing intervention was 
more than counteracted by those other tendencies 
which came into operation in the second half of the 
century. ‘These were of a twofold character: the first 
directly modifying the studies themselves, as the re- 
sults of the discovery of printing and the new spirit 
awakened by the teaching of the humanists; the 
second affecting the external conditions, such as the 
multiplication of schools, and the growing demand 
for skilled physicians and learned civilians,—cireum- 
stances which afforded increased employment for the 
services of men of academic training. In northern Ger- 
many and the Netherlands, the growing wealth and 
prosperity of the different states esposiall favored the 
formation of new centres of learning. . 
the flourishing duchy of Brabant the uni-~ of ey 
versity of Louvain (1426) was toa great Louvain, 
extent controlled by the municipality; and = 
their patronage, although ultimately ati Wi 
detrimental results, long enabled Louvain to outbid 
all the other universities of Europe in the munifice 
with which she rewarded her professors. In the 
course of the next century the “ ian Athens,”’ as 
she is styled by Lipsius, ranked second only iy es 
in numbers and reputation. In its numerous separate 
foundations and general organization—it pos ni 
less than twenty-eight colleges—it clos 
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which both Cambridge and Oxford were at that time | 


almost destitute. It embraced all the faculties, and 
no degrees in Europe stood so high as guarantees of 
general acquirements. Erasmus records it as a com- 
mon saying, that ‘tno one could graduate at Louvain 
without knowledge, manners, and age.’’ Sir William 
Hamilton speaks of the examination at Louvain for a 
degree in arts as ‘‘the best example upon record of 


times, in fact, the only example in the history of uni- 
versities worthy of consideration at all.’’ He has 
translated from Vernulzeus the order and method of 
this examination. 
mere medicine, and philosophy were removed to 


russels, and in 1797 the French suspended the uni- | 


versity altogether. When Belgium was formed into 
an independent state in 1831, the university was re- 
founded as a Roman Catholic foundation. 

The circumstances of the foundation of the univer- 
Leipsic, sity of Leipsic are especially noteworthy, it 
having been the result of the migration of 
almost the entire German element from the university 
of Prague. This element comprised (1) Bavarians, 
(2) Saxons, (3) Poles (this last-named division being 
drawn from a wide area, which included Meissen, 
Lusatia, Silesia, and Prussia), and, being represented 
by three votes in the assemblies of the university, 
while the Bohemians possessed but one, had acquired 


In 1788 the faculties of juris- | 


a preponderance in the direction of affairs which the | 


latter could no longer submit to. Religious differ- 
ences, again, evoked mainly by the preaching of John 
Huss, further intensified the existing disagreements ; 
and eventually, in the year 1409, king Wenceslaus, at 
the prayer of his Bohemian subjects, issued a decree 
which exactly reversed the previous distribution of 
yotes,—three votes being assigned to the Bohemian 
nation and only one to all the rest. The Germans 
took deep umbrage, and seceded to Leipsic, where, a 
bull having been obtained from Alexander V. (9th 
September, 1409), a new ‘“‘studium generale’’ was 
founded by the landgrave of Thuringia and the mar- 
— of Meissen. ‘The members were divided into 
our nations—com posed of natives of Meissen, Saxony, 
Bavaria, and Poland. Two colleges were founded, a 
ter and a smaller, but designed, not for poor stu- 
ents, but for masters of arts,—twelve being admitted 
on the former and eight on the latter foundation. 
The first university of northern Germany was that of 
Wowtock Rostock, founded by the dukes John and 
* Albert of Mecklenburg, the scheme receiv- 
ing the sanction of Martin V. in a bull dated 13th 
February, 1419, as that of a ‘‘studium generale”’ in 
all the faculties excepting theology. The faculty of 
theology was added in the year 1432. Two colleges 
were ao founded, with the same design and on the 
same scale as at Leipsic. 

No little illustration is afforded by the circumstances 
attending the foundation of the French universities 
of the struggle that was going on between the crown 
and the Roman see. e earliest foundation in the 
Poitie 15th century was that of Poitiers. It was 
instituted by Charles VII. in 1431, almost 
immediately after his accession, with the special de- 
sign of creating a centre of learning less favorable to 
English interests than Paris had at that time shown 
herself to be. Eugenius IV. could not refuse his 


eed by Toulouse, and thus placing it at 
’ vantage in comparison with Paris. Charles 
ined by an extraordinary exercise of his own 
ive, conferring on Poitiers all the privileges 

Paris, Toulouse, Montpellier, 
Orleans, and at the same time placing 
iversity under special royal protection. The 
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| Valence (1452), but that of Nantes, which 
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foundation of the university of Caen, in the diocese of 


| Bayeux, was attended by conditions almost 


exactly the reverse of those which be- See 


longed to the foundation of that at Poitiers. It was 
founded under Knglish auspices during the short 


| period of the supremacy of the English arms in Nor- 


mandy in the 15th century. Its charter (May, 1437) 


exal | was given by Eugenius IV., and the bishop of Bayeux 
the true mode of such examination, and, until recent | 


was appointed its chancellor. The university of Paris 
had by this time completely forfeited the favor of 
EKugenius by its attitude at the council of Basel, and 
Eugenius inserted in the charter for Caen a clause of 
an entirely novel character, requiring all those admit- 
ted to degrees to take an oath of fidelity to the see of 
Rome, and to bind themselves to attempt nothing 
prejudicial to her interests. ‘To this proviso the prag- 
matic sanction of Bourges was the reply given 
by Charles in the following year. On 18th May, 
1442, we find King Henry VI. writing to Hugenius, 
and dwelling with satisfaction on the rapid progress 
of the new university, to which, he says, students had 
flocked from all quarters, and were still daily arriv- 
ing.” On 30th October, 1452, its charter was given 
afresh by Charles in terms which left the original 
charter unrecognized; both teachers and _ learners 
were made subject to the civil authorities of the city, 
while all privileges conferred in the former charter 
in cases of legal disputes were abolished. From this 
time the university of Caen was distinguished by its 
loyal spirit and firm resistance to ultramontane pre- 
tensions ; and, although swept away at the French 
Revolution, it was afterwards restored, owing to the 
sense of the services it had thus once rendered to the 
national cause.* No especially notable circumstances 
characterize the foundation of the uni- 


versity of Bordeaux (1441) or that of <reen 
alence, 


E \ * P 3 Nantes, 
received its charter from Pius IT. in 1463, 


is distinguished by the fact that it did not receive the 
ratification of the king of France, and the conditions 
under which its earlier traditions were formed thus 
closely resemble those of Poitiers. It seems also to 
have been regarded with particular favor by Pius IL., 
a pontiff who was at once a ripe scholar and a writer 
upon education. He gave to Nantes a notable body 
of privileges, which not only represent an embodiment 
of all the various privileges granted to universities 
prior to that date, but afterwards became, with their 
copious and somewhat tautological phraseology, the 
accepted model for the great majority of university 
charters, whether issued by the pope or by the em- 
eror, or by the civil authority. The bishop of 
antes was appointed head of the university, and 
was charged with the special protection of its poles 
against all interference from whatever quarter.‘ The 
bull for the foundation of the university of 
Bourges was given in 1465 by Paul II. at 
the request of Louis XI. and his brother. It confers 
on the community the same privileges as those enjoyed 
by the other universities of France. The royal sanc- 
tion was given at the petition of the citizens; but, 
from reasons which do not appear, they deemed it 
necessary further to petition that their charter might 
eed be registered and enrolled by the parlement of 
aris. 

In Germany, the first of the universities represent- 
ing the new influences above referred to is Grainerelt 
that of Greifswald. A wealthy burgo- : 
master, who had graduated as a master of arts at 
Rostock, was the chief mover ; and, his proposal being 
cordially seconded by the city council, the duke of the 
province, and certain abbots of neighboring monas- 
teries, the necessary bull was obtained from Calixtus 
TIT. (29th May, 1456). The first session was com- 
menced in October of the same year. Three colleges 
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2 Bekynton’s Correspondence, i. 123. 
3 De la Rue, Exsais Hist, sur la Ville de Caen, ii. 137-40, 
# Meiners, i, 368. 
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were at the same time founded,—two for masters of 
arts, as at Leipsic and Rostock, and a third for jurists. 
The chairs in the different faculties were distributed 
as follows: theology 3, jurisprudence 5, medicine 1, 
arts 4,—the number of jurists showing that the study 
of the civil law still obtained a certain pre- 
yonderance. The university of Freiburg 
was founded by the archduke Albert, brother of the 
emperor Frederick III.,—the papal bull being given 
20th April, 1455, and the imperial ratification in the 
following year. The first session was opened in 1460, 
under the presidency of Matthew Hummel, a privy 
councillor, and the original numbers soon received 
considerable additions by secessions from Vienna and 
from Heidelberg. The endowment was further aug- 
mented by an annual allowance from the city council, 
and by certain canonries and livings attached to neigh- 
boring parishes. In the same year, and probably in 
Baal a spirit of direct rivalry, was opened the 
en university of Basel. The cathedral school 
in that ancient city, together with others attached to 
the monasteries, afforded a sufficient nucleus for a 
‘*studium,’’ and Pius II., who, as AMneas Sylvius, 
had been a-resident in the city, was easily prevailed 
upon to grant the charter (12th November, 1459). In 
the character of its endowments, and in the relative 
importance attached to the study of the civil law, 
Basel much resembled Greifswald, but its success 
throughout the 15th century was marred by the 
languid character of the support afforded it by the 
civic authorities. Before he had signed the bull for 
the foundation of the university of Basel, Pius IT., at 
the request of duke William of Bavaria, had issued 
FAueLalae another bull for the foundation of a uni- 
vi ’ versity at Ingolstadt (7th April, 1459). 
But it was not until 1472 that the work of teaching 
was actually commenced there. Some long-existing 
prebends, founded by former dukes of Bavaria, were 
appropriated to the endowment, and the chairs in the 
different faculties were distributed as follows: theology 
2, jurisprudence 3, medicine 1, arts 6,—arts in con- 
junction with theology thus obtaining the preponder- 
ance. As at Caen, twenty-two years before, an oath 
of fidelity to the Roman pontiff was imposed on every 
student admitted to a degree.’ That this proviso 
was not subsequently abolished, as at Caen, is a feature 
in the history of the university of Ingolstadt which 
was attended by important results. Nowhere did the 
Reformation meet with more stubborn resistance, and 
it was at Ingolstadt that the Counter-Reformation was 
commenced. In 1556 the Jesuits made their first set- 
tlement in the university. 

The next two universities took their rise in the 
archiepiscopal seats of Treves and Mainz. 
That at Treves received its charter as early 
as 1450; but the first academical session did not com- 
mence until 1473. Here the ecclesiastical influences 
appear to have been unfavorable to the project. The 
archbishop demanded 2000 florins as the price of his 
sanction. The cathedral chapter threw difficulties in 
the way of the appropriation of certain livings and 
canonries to the university endowment; and so obsti- 
nate was their resistance that in 1655 they succeeded 
in altogether rescinding the gift on payment of a very 
a sum. It was not until 1722 that the 
assembly of deputies, by a formal grant, relieved the 
university from the difficulties in which it had become 
ALE involved. The university of Mainz, on the 

: other hand, was almost entirely indebted 
to the archbishop Diether for its foundation. It was 
at his petition that Sixtus IV. granted the charter, 
23d November, 1476 ; and Diether, being himself an 
enthusiastic humanist, thereupon circulated a letter, 
couched in elegant Latinity, addressed to students 


Freiburg, 


Treves, 


1 Paulsen, in speaking of this proviso as one ‘‘ die weder vorher 
noch nachher sonst vorkommt,” would consequently seem to be 
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| throughout his diocese, inviting them to repair to the 


new centre, and dilating on the advantages of academic 
studies and of learning. The rise of these two uni- 
versities, however, neither of which attained to much 
distinction, represents little more than the incorpora- 
tion of certain already existing institutions into a 
homogeneous whole, the power of conferring degrees 
being superadded. But the university of ae 
Tiibingen, founded by charter of Sixtus — 
IV. (9th November, 1476), represents an entirely new 
creation. Its real founder was Mathilda, the mother 
of Count Eberhard of Wiirtemberg, who appropriated 
five livings and eight prebends to the endowment. Of 
the chairs, 3 were for theology, 3 for the canon and 2 
for the civil law, 2 for medicine, and 4 for arts. The 
general financial condition of this university in the 
year 1541-42, and the sources from whence its revenues 
were derived, have been illustrated by Hoffmann in a 
short paper which shows the fluctuating character of 
the resources of a university in those days,—liable to 
be affected, as they were, both by the seasons and the 
markets.? 

Nearly contemporaneous with these foundations were 
those of Upsala (1477) and Copenhagen 
(1479), which, although lying without the payeont 

olitical boundaries of Germany, reflected 

erinfluence. Thecharter for Copenhagen 
was given by Sixtus IV. as early as 1475. The 
students attracted to this new centre were mainly from 
within the radius of the university of Cologne, and its 
statutes were little more than a transcript of those of 
the latter foundation. 

The electorates of Wittenberg and Brandenburg 
were now the only two considerable Ger- Wikibane 
man territories which did not possess a oe 
studium generale, and the university founded at 
Wittenberg by Maximilian I. (6th July, 1502) is. 
notable as the first established in Germany by virtue 
of an imperial as distinguished from a papal decree. 
Its charter is, however, drawn up with a traditional 
phraseology of the pontifical bulls, and is evidently 
not conceived in any spirit of antagonism to Rome. 
Wittenberg is constituted a ‘‘studium generale’’ in 
all the four faculties,—the right to confer de in 
theology and canon law having been sanctioned by the 
paval egate some months before, 2d February, 1502 

he endowment of the university with church reyenues 
duly received the papal sanction,—a bull of Alexander 
VI. authorizing the appropriation of twelve canonries 
attached to the castle church, as well as of eleven 
prebends in outlying districts—ut sie per omnem 
modum unum corpus ex studio et collegro dictis 
fiat et constituatur. No university in dene 
attracted to itself a larger share of the attention of 
Europe at its commencement. And it was its distin- 
guishing merit that it was the first academic centre 
north the Alps where the antiquated methods and 


barbarous Latinity of the scholastie era 
were overthrown. The last university Prankfort- 
founded in Germany prior to the Reforma- Oder, 
tion was that of Frank fort-on-thesaain 


The design, first conceived by the elector John of 
Brandenburg, was carried into execution i 
Joachim, at whose request Pope Julius Il. 
bull for the foundation, 15th March, 1506. 
erial charter, identical in its contents with 
bull. followed on 26th October. The university received 
an endowment of canonries and livings similar to that 
of Wittenberg, and some houses in the city were © 

assigned for its use by the elector. . 
that of 


The first university in Scotland was 
St. Andrews, founded in 1411 by ‘ 
Wardlaw, bishop of that see, and ( 
chiefly on the constitution of the unive 
It acquired all its three colleges — 


2 Oekonomischer Zustand der Universitat 
des 16ten Jahrhunderts, 1845, 
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St. Leonard’s, and St. Mary’s—before the Reforma- 
tion,—the first having been founded in 1456 by Bishop 
James Kennedy; the second in 1512 by the youthful 
archbishop Alexander Stuart (natural son of James 
IV.) and John Hepburn, the prior of the monastery 
of St. Andrews; and the third, also in 1512, by the 
Beatons, who in the year 1537 procured a bull from 
Pope Paul III. dedicating the college to the Blessed 
Virgin Mary of the Assumption, and adding further 
endowments. The most ancient of the universities of 
Scotland, with its three colleges, was thus reared in an 
atmosphere of medizval theology, and undoubtedly 
designed as a bulwark against heresy and schism. But 
‘‘by a strange irony of fate,’’ it has been observed, 
“two of these colleges became, almost from the first, 
the foremost agents in working the overthrow of that 
church which they were founded to defend.” St. 
Leonard's more especially, like St. John’s or Queens’ 
at Cambridge, became a noted centre of intellectual 
life and Reformation principles. That he ‘had drunk 
at St. Leonard’s well”’ became a current expression 
for implying that a theologian had imbibed 
the doctrines of Protestantism. The uni- 
versity of Glasgow was founded as a ‘‘studium gene- 
rale’’ in 1453, and possessed two colleges. Prior to 
the Reformation it acquired but little celebrity; its 
discipline was lax, nek the number of the students 
but small, while the instruction was not only inefficient 
but irregularly given; no funds were provided for the 
maintenance of regular lectures in the higher faculties ; 
and there was no adequate executive power for the 
Peeetean maintenance of discipline. The university 
* of Aberdeen, which was founded in 1494, 

at first possessed only one college,—namely, King’s. 
Marischal College, founded in 1593 by George Keith, 
fifth Earl Marischal, was constituted by its founder 
independent of the university in Old Aberdeen, being 
itselY both a college and a university, with the power 
of conferring degrees. Bishop Elphinstone, the 
founder both of the university and of cea College 
(1505), had been educated at Glasgow, and had subse- 
uently both studied and taught at Paris and at 
Orleans. ‘To the wider experience which he had thus 
gained we may probably attribute the fact that the 
constitution of the university of Aberdeen was free 
from the glaring defects which then characterized that 
of the university of Glasgow.' But in all the medi- 
eval universities of Germany, England, and Scotland, 
modelled as they were on a common type, the absence 
of adequate discipline was, in a greater or less degree, 
a common defect. In connection with this feature we 
may note the comparatively small percentage of matric- 
ulated students proceeding to the degrees of B.A. 
and M.A. when compared with later times. 


‘Glasgow, 


Pisrees Of this disparity, Table L, exhibiting the 
Leipsie. relative numbers in the university of Leip- 


sic for every ten years. from the year 
1427 to 1552, probably affords a fair eaarage illustra- 
tion,—the remarkable fluctuations probably depend- 
ing quite as much upon the pemperntara healthiness 
of the period (in respect of freedom from epidemic) 


and the abundance of the harvests as upon any other 


The German universities in these times seem to have 
admitted for the most pes their inferiority 


pa in learning to older and more favored cen- 
German _ tres ; and their consciousness of the fact is 
mediseval.s, Shown by the efforts which they made to 


* attract instructors from Italy, and by the 
frequent resort of the more ambitious students to 

schools like Paris, Bologna, Padua, and Pavia. That 

took their rise in any spirit of systematic oppo- 
to the Roman see (as Meiners and others have 

contended), or that their organization was somethin 

’ to and independent of the church, is suf- 


1 Fasti Aberdonenses, Pref. p. xvi. 


external 
ficiently disproved by the foregoing evidence. Gener- | Lei 
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ally speaking, they were eminently conservative bodies, 
and the new learning of the humanists and the new 
methods of instruction that now began to demand atten- 
tion were alike for along period unable to gain admission 


TABLE I, 
Matricu- Y |Percentage of | _ 
Years. / lations. Years. B.A. | MA Pye er 
1427-1430 737 || 1429-1432] 151 | 28 || 20.4 | 3.8 
1437-1440 715 || 1439-1442 | 199 | 50 27.8 | 6.9 
| 1447-1450 808 |' 1449-1452 | 274 | (50) || 33.9 | ... 
1457-1460 | 1,447 || 1459-1462] 559 | 81 38.6 | 5.6 
1467-1470 | 1,137 || 1469-1472] 410 | 61 36.0 | 5.4 
1477-1480 | 1,163 || 1479-1482} 458 | 49 39.4 | 4.2 
1487-1490 | 1,858 || 1489-1492 | 714 | 62 || 38.4 | 3.4 
1497-1500 | 1,288 |! 1499-1502; 497 | 59 || 38.5 | 4.6 
1507-1510 | 1,948 |/ 1509-1512 | 510 | 65 || 26.1 | 3.4 
1517-1520 | 1,445 |} 1519-1522] 247 | 35 17.0 | 2.4 
1527-1530 419 || 1529-1532 77 | 33 || 184 | 7.9 
1537-1540 686 || 1539-1542 | 122 | 27 || 17.8 | 3.9 
1547-1550 | 1,318 |] 1549-1552 | 200 | 72 || 15.2 | 5.5 
14,969 4418 |672 || 29.5 


within academic circles. Reformers such as Hegius, 
John Wessel, and Rudolphus Agricola carried on their 
work at places like Deventer remote from university 
influences. That there was a considerable amount 
of mental activity going on in the universities them- 
selves is not to be denied; but it was mostly of that 
unprofitable kind which, while giving rise to endless 
controversy, turned upon questions in connection with 
which the implied postulates and the terminology 
employed rendered all scientific investigation hopeless, 
At almost every university—Leipsic, Greifswald, and 
Prague (after 1209) being the principal exceptions— 
the so-called Realists and Nominalists represented two 
great parties occupied with an internecine struggle. 
At Paris, owing to the overwhelming strength of the 
theologians, the Nominalists were ee under a kind 
of ban; but at Heidelberg they had altogether ex- 
elled their antagonists. It was much the same at 

ienna and at Erfurt, —the latter, from the ready 
reception which it gave to new speculation, being 
styled by its enemies ‘*novorum omnium portus.”’ At 
Basel, under the leadership of the eminent Johannes 
a Lapide, the Realists with difficulty maintained their 
round. Freiburg, Tiibingen, and Ingolstadt, in the 
nope of diminishing controversy, arrived at a kind of 
compromise, each party having its own professor, and 
representing a distinct ‘‘nation.’? At Mainz the 
authorities adopted a manual of logic which was 
essentially an embodiment of Nominalistie principles. 

In Italy, almost without exception, it was decided 
that these controversies were endless, and 


< A Abandon- 
that their Seite Ede ite It 7 ment of 
resolved, accordingly, to expel logic, an ogie: 
allow its place to be filled by rhetoric. It ain 


was by virtue of this decision, which was 

of a tacit rather than a formal character, that the 
expounders of the new learning in the 15th century, 
men like Emmanuel Chrysoloras, Guarino, Leonardo 
Bruni, Bessarion, Argyropulos, and Valla, carried 
into effect that important revolution in academic 
studies which constitutes a new era in university 
learning, and largely helped to pave the way for the 
Reformation.® This discouragement of the contro- 
versial spirit, continued as it was in relation to theo- 
logical questions after the Reformation, obtained for 
the Ttalian universities a fortunate immunity from 
dissensions like those which, as we shall shortly see, 
distracted the centres of learning in Germany. The 
professorial body also attained to an almost unrivalled 


2/(The date 1409 would seem to be intended when several thou- 
sands of students left P: e and founded the university of 
psic. The university of Prague was founded in 1348. See 
vol. xii. p. 420 and vol. xix. p. 678.—Am. Ep.] 
3 For an excellent account of this movement, see Georg bed 
Wiederb ng des Alterthums, 2d ed., 2 vols., 1 
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reputation. It was exceptionally select, only those who | convent of the order known as the “ Kugelherrn ’” 
Bich peo, avers a receipt of salaries being ere ot 'was appropriated to the theological faculty. The 
tationof as a rule, to lecture; it was also famed friary of the Barefooted Friars was shared between 
Italian pro- for its ability, the institution of concur- | the faculties of medicine and philosophy. The uni- 
Seasons. rent chairs proving an excellent stimu- | versity, which was the object of the margrave’s pecu- 
lus. These chairs were of two kinds—‘‘ ordinary ”’ | liar care, rapidly rose to celebrity; it was resorted to 
and “‘ extraordinary,’’—the former being the more | by students from remote countries, even from Greece, 
liberally endowed and fewer in number. For each | and its professors were of distinguished ability. How 
subject of importance there were thus always two and | much, however, of this popularity depended on its 
sometimes three rival chairs, and a powerful and con- | theological associations is to be seen in the fact that 
tinuous emulation was thus maintained among the | after the year 1605, when, by the decree of Count 
teachers. ‘‘ From the integrity of their patrons, and | Maurice, its formulary of faith was changed from 
the lofty standard by which they were judged,’’ says | Lutheran to Calvinistic, its numbers greatly declined. 
Sir W. Hamilton, ‘‘the call to a Paduan or Pisan | This dictation of the temporal power now becomes one 
chair was deemed the highest of all literary honors. | of the most notable features in academic history in 
The status of professor was in Italy elevated to a Protestant Germany. The universities, having repu- 
4 ie Z 5 Lips rica f z é | as ; Fi 2 
dignity which in other countries it has never reached ; diated the papal authority, while that of the episcopat 
and not a few of the most illustrious teachers in the order was at an end, now began to pay especial court 
Italian seminaries were of the proudest nobility of the to the temporal ruler, and sought in every way to 
land. While the universities of other countries had conciliate his goodwill, representing with peculiar dis- 
fallen from Christian and cosmopolite to sectarian and tinctness the theory,—cujus regio, ejus religio. This 
local schools, it is the peculiar glory of the Italian tendency was further strengthened by the fact that 
that, under the enlightened liberality of their patrons, | their colleges, bursaries, and other similar foundations 
they still continued to assert their European univer- _were no longer derived from or. we mere by ecclesi- 
sality. Creed and country were in them no bar,—the | astical institutions, but were mainly dependent on the 
latter not even a reason of preference. Foreigners of civil power. + as ; 
every nation are to be found among their professors;| The Lutheran university of Kénigsberg was founded 
and the most learned man in Scotland (Dempster) | 17th August, 1544, by Albert IIL, mar- Kénigsbe 
sought in a Pisan chair that theatre for his abilities | grave of Brandenburg, and the first duke ae 
which he could not find at home.’”* of Prussia, and his wife Dorothea, a Danish princess. 
The Reformation represents the great boundary line | In this instance, the religious character of the founda- 
vost in the history of the mediaeval universities, ; tion not having been determined at the commence- 
producing and also, for a long time after, the main| ment, the papal and the imperial sanction were both 
divisions in jnfluence in the history of those new foun- | applied for, although not accorded. King Sigismund, 
ncesicaged dations which subsequently arose in Prot- | of Poland, however, which kingdom exercised at that 
estant countries. Eyen in Catholic coun-| time a protectorate over the Prussian duchy, ulti- 
tries its secondary effects were scarcely less perceptible, | mately gave the necessary charter (29th September, 
as they found expression in connection with the | 1561), at the same time ordaining that all students 
Counter-Reformation. In Germany the Thirty Years’ | who graduated as masters in the faculty of philosophy 
War was attended by consequences which were felt should rank as nobles of the Polish kingdom. When 
long after the 17th century. In France the Revolu-| Prussia was raised to the rank of a kingdom (1701) 
tion of 1789 resulted in the actual uprooting of the | the university was made a royal foundation, and the 
university system. : ‘*collegium Fridericianum,’’ which was then erected, 
The influences of the New Learning, and the special | received corresponding privileges. In 1862 the uni- 
character which it assumed as it made its way in Ger- | versity buildings were rebuilt, and the number of the 
many in connection with the labors of scholars like| students is now nearly one thousand. _ 
Erasmus, John Reuchlin, Ulrich von Hutten, and) The Lutheran university of Jena had its origin in a 
Melanchthon, augured well for the future. It was) gymnasium founded by John Frederick the 
free from the frivolities, the pedantry, the immorali- | Magnanimous, elector of Saxony, during 
ties, and the skepticism which characterized so large | his imprisonment, for the express purpose of pro- 
a proportion of the corresponding culture in Italy. | moting Evangelical doctrines and repairing the loss of 
It gave promise of resulting at once in a critical and| Wittenberg, where the Philippists had gained the 
enlightened study of the masterpieces of classical an-| ascendency. Its charter, which the emperor Charles 
tiquity, and in a reverent and yet rational interpreta- | V. refused to grant, and which was obtained with some 
Pernicious tion of the Scriptures and the fathers. | difficulty from his brother, Ferdinand I., eventually 
influences ‘The fierce bigotry and the ceaseless con-| enabled the authorities to open the university, 2d Feb- 
a tere troversies evoked by the promulgation of | ruary, 1558. Distinguished for its vehement assertion 
‘Lutheran or Calvinistie doctrine dispelled, | of Lutheran doctrine, its hostility to the teaching of 
however, this hopeful prospect, and converted what | Wittenberg was hardly less pronounced than that with 
might otherwise have become the tranquil abodes of | which both centres regard Roman Catholicism. For 
the Muses into gloomy fortresses of sectarianism. Of |a long time it was chiefly noted as a school of medi- 
the manner in which it affected the highest culture, | cine, and in the 17th and 18th centuries it was in bad 
the observation of Henke in his Lifeof Calizctus (i. 8), | repute for the lawlessness of its students, among whom 
that for a century after the Reformation the history | duelling prevailed to a scandalous extent. The beauty 
of Lutheran theology becomes almost identified with | of its situation and the eminence of its professoriate 
that of the German universities, may serve as an illus-| have, however, generally attracted a considerable 
tration. proportion of students from other countries. Its 
The first Protestant university was that of Marburg, | numbers in 1885 were 566. 
founded by Philip the Magnanimouns, land. The Lutheran university of Helmstidt, founded by 
grave of Hesse, 30th May, 1527. Ex-}| Duke Julius (of the house of Brunswick- Helmstidt, 
pressly designed as a bulwark of Lutheranism, it was | Wolfenbiittel), and designated after him 
mainly built up out of the confiscation of the property | in its official records as ‘‘ Academia Julia,”’ received 
of the religious orders in the Hessian capital. The/ its charter, 8th May, 1575, from the emperor Maxi- 
house of the Dominicans, who had fled on the first | milian IT. No university in the 16th century com- 
rumor of spoliation, was converted into lecture-rooms | menced under more favorable auspices. It was munifi 
for the faculty of jurisprudence. The church and cently endowed by the founder and by his | d 
its ‘‘Convictorium,” or college for poor sti 
1 Hamilton, Discussions, 2d ed., p. 373. expended in the course of thirty years 1 


Jena, 


Marburg. 


| 
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100,000 thalers [$72,600], an extraordinary expendi- | 


ture for an institution of such a character in those days. 
Beautifully and conveniently situated in what had 
now become the well-peopled region between the 
Weser and the lower Elbe, and distinguished by its 
comparatively temperate maintenance of the Lutheran 
tenets, it attracted a considerable concourse of students, 
especially from the upper classes, not a few being of 
princely rank. Throughout its history, until sup- 
ris 
powerful patronage of the dukes of Saxony. 
The ‘‘Gymnasium A¥gidianum”’ of Nuremberg, 
founded in 1526, and removed in 1575 to 
Altdorf. : ’ gs > A 
Altdorf, represents the origin of the uni- 


versity of Altdorf. A charter was granted in 1578 | 


by the emperor Rudolph II., and the university was 
formally opened in 1580. It was at first, however, 
empowered only to grant degrees in arts; but in 1623 
the emperor Ferdinand II. added the permission to 
ereate doctors of law and medicine, and also to confer 
crowns on poets; and in 1697 its faculties were com- 
pleted by the permission given by the emperor Leo- 
pold I. to create doctors of” theology. Like Louvain, 
Altdorf was nominally ruled by the municipality, but 
in the latter university this power of oat ance 
practically inoperative, and the consequent freedom 
enjoyed by the community from evils like those which 
brought co the decline of Louvain is thus described 
by Hamilton; ‘* The decline of that great and wealthy 
seminary (Louvain) was mainly determined by its 
vicious patronage, both as a in the university and 
in the town. Itdorf, on the other hand, was about 
the poorest university in Germany, and long one of 
the most eminent. Its whole endowment never rose 
above £800 [$3888] a year; and, till the period of its 
declension, the professors of Altdorf make at least as 
distinguished a figure in the history of philosophy as 
those of all the eight universities of the British empire 
together. On looking closely into its constitution the 
anomaly is at once solved. The patrician senate 
of Nuremberg were too intelligent and patriotic to 
attempt the exercise of such a function. The nom- 
ination of professors, though formally ratified by the 
senate, was virtually made by a board of four curators; 
and what is worthy of remark, as long as curatorial 
patronage was a singularity in Germany, Altdorf 
maintained its relative pre-eminence, losing it only 
when a similar mean was adopted in the more favored 
universities of the empire.’’! 
The conversion of Marburg into a school of Calvin- 
( istic doctrine gave occasion to the founda- 
‘tion of the universities of Giessen and of 
Rinteln. Of these the former, founded by the mar- 
srove of Darmstadt, Louis V., as a kind of refuge for 
the Lutheran professors from Marburg, received its 
charter from the emperor Rudolph I1., 19th May, 
1607. When, however, the margraves of Darmstadt 
acquired possession of Marburg in 1625, the universit; 
was transferred thither; in 1650 it was moved bac 
again to Giessen. The number of matriculated stu- 
dents at the commencement of the century was about 
250; in 1887 it was 484. In common with the other 
universities of Germany, but with a facility which 
obtained for it a specially unenviable reputation, 
Giessen was for a long time wont to confer the degree 
of doctor in absentia in the different faculties without 
requiring adequate credentials. This practice, how- 
ever, which drew forth an emphatic protest from the 
eminent historian Mommsen, has within the last few 
Rintein, Yeas been entirely abandoned. The uni- 
versity of Rinteln was founded 17th July, 
1621, by the emperor Ferdinand II. Almost imme- 
diately after its foundation it became the prey of con- 
tending parties in the Thirty Years’ War, and its early 
pment was thus materially hindered. It never, 
, attained to much distinction, and in 1819 it 


4 


1 Discussions, etc., 2d ed., pp. 388-9. 


n 1809, Helmstiidt enjoyed the special and | 
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was suppressed. The university of Strasburg was 
founded in 1621 on the basis of an already 


a . Stras x. 
existing academy, to which the celebrated Sestore 


| John Sturm stood, during the latter part of his life, in 


the relation of ‘‘ rector perpetuus,’’ and of which we 
are told that in 1578 it included more than a thousand 
scholars, among whom were 200 of the nobility, 24 


| counts and barons, and three princes. It also attracted 


students from all parts of Europe, and especially from 
Portugal, Poland, Denmark, France, and England. 
The method of Sturm’s teaching became the basis of 
that of the Jesuits, and through them of the public 
school instruction in England. In 1621 Ferdinand II. 
conferred on this academy full privileges as a uni- 
versity ; in the language of the charter, ‘‘in omnibus 
facultatibus, doctores, licentiatos, magistros, et bacca- 
laureos, atque insuper poetas lawreatos creandi et pro- 
movendi.’’? In 1681 Rbecahuns became French, and 
remained so until 1870. 

The university of Dorpat (now Russian) was founded 
by Gustavus Adolphus in 1632, and reconsti- ha 
tuted bythe emperor Alexander I. in 1802. os 
A special interest attaches to this,university from the 
fact that it has for a long time been the scene of the 
contending influences of Teutonism and Slavonianism. 
Situated in Livonia, which at the time of its founda- 
tion represented a kind of debatable land between 
Russia and Poland, its gradual monopoly by the 
former country has not been without resistance and 
protests on the part of that Teutonic element which 
was at one time the more potent in its midst. The 
study of the Slavonic languages has here received con- 
siderable stimulus, and by a decree in May, 1887, the 
use of the Russian language having been made obliga- 
tory in all places of instruction through the Baltic 
provinces, Russian has now taken the place of Ger- 
man as the language of the lecture-room. Dorpat 
possesses a fine library of over 80,000 volumes, and is 
also noted for its admirable botanical collection. The 
Russian minister has also recently instituted a profes- 
sorship of the comparative grammar of the Slavonic 
dialects (now filled by J. Baudouin de Courtenay). 
The general influence of the university has been 
rapidly extending during the last few years far beyond 
the Baltie provinces. The number of students, which 
in 1879 was 1106, in 1886 was 1751.° Pp 
like contest between contending nationali- al 
ties has recently met with a final solution at Prague, 
where a Czech university has been established on an 
independent basis, the German university having com- 
menced its separate career in the winter session of 
1882-83. The German foundation retains its endow- 
ments, but the state subvention is divided between the 
two. 

The repudiation on the part of the Protestant uni- 
versities of both papal and episcopal authority evoked 
a counter-demonstration among those centres which 
still adhered to Catholicism, while their theological 
intolerance gave rise to a great reaction, under the in- 
fluence of which the medizwval Catholic universities 
were reinvigorated and reorganized (although strictly 
on the traditional lines), while new and important 
centres were created. It was on the tide of this reac- 
tion, aided by their own skill and sagacity, that the 
Jesuits were borne to that commanding position which 
made them for a time the arbiters of education in Eu- 
rope. The earliest university whose charter 
represented this reaction was that of Bam- 
berg, founded by the prince-bishop Mel- , 
chior Otto, after whom it was named ‘‘ Academia 
Ottoniana.’’ It was opened Ist September, 1648, and 
received both from the emperor Frederick ILI. and 
Pope Innocent X. all the civil and ecclesiastical privi- 
leges of a medieval foundation. At first, however, it 
comprised only the faculties of arts and of theology ; 


Bamberg. 


2 Promulg, Acad, Privil., etce,, Strasburg, 1628. 
3 See Die deutsche Universitdit Dorpat im Lichte der Geschichte, 1882. 
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to these was added in 1729 that of jurisprudence, and 
in 1764 that of medicine. In this latter faculty Dr. 
Ignatius Déllinger (the father of the historian) was for 
a long time a distinguished professor. The 
university of Innsbruck was founded in 
1672 by the emperor Leopold I., from whom it received 
its name of ‘* Academia Leopoldina.’’ In the follow- 
ing century, under the patronage of the empress Maria 
Theresa, it made considerable progress, and received 
from her its ancient library Hid bookshelves in 1745. 
In 1782 the university underwent a somewhat singular 
change, being reduced by the emperor Joseph LI. from 
the status of a university to that of a lyceum, although 
retaining in the theological faculty the right of confer- 
ring degrees. In 1791 it was restored to its privileges 
by the emperor Leopold II., and since that time the 
faculties of philosophy, law, and medicine have been 
represented in nearly equal proportions. In 1886 the 
number of professors was 74, and of stu- 
dents 869. The foundation of the univer- 
sity of Breslau was contemplated as early as the year 
1505, when Ladislaus, king of Hungary, gave his sane- 
tion to the project, but Pope Julius IT. , in the assumed 

interests of Cracow, withheld his assent. 
ag heaps Nearly two centuries later, in 1702, under 
versity. singularly altered conditions, the Jesuits 

prevailed upon the emperor Leopold I. to 
found a university without soliciting the papal sanc- 
tion. When Frederick the Great conquered Silesia in 
1741, he took both the university and the Jesuits in 
Breslau under his protection, and when in 1774 the 
order was suppressed by Clement XIV. he established 
them as priests in the Royal Scholastic Institute, at 
the same time giving new statutes to the university. 
In 1811 the university was considerably augmented by 
the incorporation of that at Frankfort-on-the-Oder. 
At the present time it possesses both a Catholic anda 
Lutheran faculty. Its medical faculty isin high repute. 
The total number of students in 1887 was 1347. 

In no country was the influence of the Jesuits on the 
universities more marked than in France. The civil 
wars in that country during the thirty years which 
preceded the close of the 16th century told with dis- 
astrous effects upon the condition of the 


Innsbruck, 


Breslau. 


Condition 5 f - 
of the university of Paris, and with the commence- 
aeonsty ment of the 17th century its collegiate life 


seemed at an end, and its forty colleges 
stood absolutely deserted. To this state of affairs the 
obstinate conservatism of the academic authorities not 
a little contributed. The statutes by which the uni- 
versity was still governed were those which had been 
given by the cardinal D’ Estouteville, the papal legate, 
in 1452, and remained entirely unmodified by the in- 
fluences of the Renaissance. In 1579 the edict of 
Blois promulgated a scheme of organization for all the 
universities of the realm (at that time twenty-one in 
number),—a measure which, though productive of 
unity of teaching, did nothing towards the advance- 
ment of the studies themselves. The eminent lawyers 
of France, unable to find chairs in Paris, distributed 
themselves among the chief towns of the provinces. 
The Jesuits did not fail to profit by this immobility 
and excessive conservatism on the part of the univer- 
sity, and during the second half of the 16th century 
and the whole of the 17th they had contrived to gain 
almost a complete monopoly of both the higher and 
the lower education of provincial France. 

ot ne Their schools arose at Toulouse and Bor- 
in France. eaux, at Auch, Agen, Rhodez, Périgueux, 
: imoges, Le Puy, Aubenas, Béziers, Tour- 

non, in the colleges of Flanders and Lorraine, Douai 
and Pont-4-Mousson,—places beyond the jurisdiction 
of the parlement of Paris or even of the crown of 
France. Their banishment from Paris itself had been 
by the decree of the parlement alone, and had never 
been confirmed 2s crown. ‘‘ Lyons,”’ says Pattison, 
“loudly demanded a Jesuit college, and even the 
Huguenot Lesdiguidres, almost king in Dauphiné, was 
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reparing to erect one at Grenoble. Amiens, Rheims, 
Xouen, Dijon, and Bourges were only waiting a favor- 
able opportunity to introduce the Jesuits within their 
walls.” The university was rescued from the fate 
which seemed to threaten it only by the excellent stat- 
utes given by Richer in 1598, and by the discerning 
protection extended to it by Henry LV. 

The ‘‘ college of Edinburgh’’ was founded by charter 
of James VI., dated 14th April, 1582. This ea 
document contains no reference to a studium mbersh. 
generale, nor is there ‘ground for supposing that the 
foundation of a university was at that time contem- 

lated. In marked contrast to the three older centres 
in Scotland, the college rose comparatively untram- 
melled by the traditions of medizevalism, and its crea- 
tion was not effected without some jealousy and oppo- 
sition on the part of its predecessors. Its first course 
of instruction was commenced in the Kirk of Field, 
under the direction of Robert Rollock, who had been 
educated at St. Andrews under Andrew Melville, the 
eminent Covenanter. ‘‘He began to teach,’’ says 
Craufurd, ‘‘in the lower hall of the great lodging, 
there being a great concourse of students allured with 
the great worth of the man; but diverse of them being 
not ripe enough in the Latin tongue, were in Novem- 
ber next put under the charge of Mr. Duncan Narne, 
... Who, upon Mr. Rollock’s recommendation, was 
chosen second master of the college.’’? In 1585 both 
Rollock and Nairne subscribed the National Covenant 
and alike subscription was from that time required 
from all who were admitted to degrees in the college. 

Disastrous as were the effects of the Thirty Years’ 
War upon the external condition of the Ger- 
man universities, resulting in not a few in- ¢ Thirty 
stances in the total dispersion of the students Years Wat. 
and the burning of the buildings and libra- 
ries, they were less detrimental and less permanent than 
those which were discernible in the tone and temper of 
these communities. A formal pedantry and unintel- 
ligent method of study, combined with a passionate 
dogmatism in matters of religious belief, and a rude 
contempt for the amenities of social intercourse, 
became the leading characteristics, and lasted through- 
out the 17th century. But in the year 1693 Hall 
the foundation of the university of Halle ad 
opened up a career to two very eminent men, whose 
influence, widely different as was its character, may be 
compared for its effects with that of Luther and Me- 
Caababont and served to modify the whole current of 
German philosophy and German theology. Halle has 
indeed been described as ‘‘ the first real modern univer- 
sity.’’ It was really indebted for its origin to a spirit 
of rivalry between the conservatism of Saxony and 
the progressive tendencies of the house of Brandenburg, 
but the occasion of its rise was the removal of the 
ducal court from Halle to Magdeburg. The arch- 
bishopric of the latter city having passed into the posses- 
sion of Brandenburg in 1680 was changed into a duke- 
dom, and the city itself was selected as the ducal resi- 
dence. This change left unoccupied some commodious 
buildings in Halle, which it was decided to utilize for 
purposes of education. A ‘‘ Ritterschule”’ for the 
sons of the nobility was opened, and in the course of 
a few years it was decided to found a university. 
Saxony endeavored to thwart the scheme, ur, 
proximity of Leipsic; but her opposition was over- 
ruled by the emperor Leopold L, who granted (19th 
October, 1693) the requisite charter, and in the fol- 
lowing year the work of the university commenced. 


Frankfort-on-the-Oder had by this time become a 


centre of the Reformed party, and the primary o' 
in founding a university in Halle was to create a 
for the Lutheran party, but its character, un 
influence of its two most notable teachers, Ch 
Thomasius and A. H. Francke, soon expé nde 


rH 
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the limits of this conception to assume a highly origi- 
nal form. Thomasius and Francke had 
both been driven from Leipsie owing to 
the disfavor with which their liberal and 
progressive tendencies were there regarded 
by the academic authorities, and on many points the 
two teachers were in agreement. They both regarded 
with contempt alike the scholastic philosophy and the 
scholastic theology ; they both desired to see the rule 
of the civil power superseding that of the ecclesiasti- 


Influence of 
Thomasius 
and 
Francke. 


cal power in the seats of learning; they were both | 


opposed to the ascendency of classical studies as ex- 
oo by the humanists—Francke regarding the 
reek and Roman pagan writers with the old tradi- 
tional dislike, as immoral, while Thomasius looked upon 
them with contempt, as antiquated and representing 
only a standpoint which had been long left behind; 
both again agreed as to the desirability of including 
the elements of modern culture in the education of the 
young. But here their agreement ceased. It wasthe 
aim of Thomasius, as far as possible, to secularize edu- 
cation, and to introduce among his countrymen French 
habits and French modes of Thought: his own attire 
was gay and fashionable, and he was in the habit of 
taking his seat in the professorial chair adorned with 
old chain and rings, and with his dagger by his side. 
rancke, who became the leader of the Pietists, re- 
garded all this with even greater aversion than he did 
the lifeless orthodoxy traditional in the universities, 
and was shocked at the worldly tone and disregard for 
sacred things which characterized his brother profes- 
sor. Both, however, commanded a considerable fol- 
lowing among the students. Thomasius was professor 
in the faculty of jurisprudence, Francke in that of 
theology. And it was a common prediction in those 
days with respect to a student who proposed to pursue 
his academic career at Halle, that He would infallibly 
become either an atheist ora Pietist. But the services 
rendered by Thomasius to learning were genuine and 
lasting. e was the first to set the example, soon 
after followed by all the universities of Germany, of 
lecturing in the vernacular instead of in the customary 
Latin; and the discourse in which he first departed 
from the traditional method was devoted to the con- 
sideration of how far the German nation might with 
advantage imitate the French in matters of social life 
and intercourse. His more general views, as a disciple 
of the Cartesian philosophy and founder of the 
modern Rationalismus, exposed him to incessant 
attacks; but by the establishment of a monthly jour- 
nal (at that time an original idea) he obtained a chan- 
nel for expounding his views and refuting his an- 
onists which gave him a great advantage. On the 
influence of Francke, as the founder of that Pietistic 
school with which the reputation of Halle afterwards 
became especially identified, it is unnecessary here to 
dilate.* 7. 0: Wolf, who followed Thomasius as an 
assertor of the new culture, wasdriven from Halle by 
the accusations of the Pietists, who declared that his 


teachings were fraught with atheistical principles. In| 


1740, however, he was recalled by Frederick [T., and 
reinstated in high office with every mark of considera- 
tion and respect. Throughout the whole of the 18th 
century Halle was the leader of academic thought and 
culture in Protestant Germany, although sharing that 
leadership, after the middle of the century, with 
Gottingen Gottingen. The university of Gottingen 
* (named after its founder ‘‘ Georgia Au- 

”) was endowed with the amplest privileges as a 
university by George IT. of England, elector of Han- 
over, 7th December, 1736. The imperial sanction of 
- scheme had been given three years before (13th 
anuary, 1733), and the university was formally 
opened 17th September, 1737. The king himself as- 
the office of ‘‘ rector magnificentissimus,’’ and 
liberality of the royal endowments (doubling those 


1 See Paulsen, Gesch. des gelehrten Unterrichts, ete., pp. 348-858, 
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of Halle), and the not less liberal character of the 
spirit that pervaded its organization, soon raised it 
to a foremost place among the schools of Germany. 
Halle had just expelled Wolf; and Géttingen, 
modelled on the same lines as Halle, but rejecting its 
Pietism and disclaiming its intolerance, appealed with 
remarkable success to the most enlightened feeling of 
the time. It included all the faculties, and two of its 
first professors—Mosheim, the eminent theologian, 
from Frelmatidt, and Bohmer, the no less distinguished 
jurist, from Halle—together with Gesner, the man of 
letters, at once established its reputation. Much of its 
early success was also due to the supervision of its 
chief curator (there were two)—Baron Miinchausen, 
himself a man of considerable attainments, who by 
his sagacious superintendence did much to promote 
the general efficiency of the whole professoriate. Not 
least among its attractions was also its splendid library, 
located in an ancient monastery, and now containing 
over 200,000 volumes and 5000 MSS. In addition to 
its general influence as a distinguished seat of learning, 
Géttingen may claim to have been mainly instru- 
mental in diffusing a more adequate conception of the 
importance of the study of history. Before the latter 
half of the 18th century the mode of treatment 
adopted by university lecturers was singularly wanting 
in breadth of view. Profane history was held of but 
little account, excepting so far as it served to illustrate 
ecclesiastical and sacred history, while this, again, was 
invariably treated in the narrow spirit of the polemic, 
intent mainly on the defence of his own confession, 
according as he represented the Lutheran or the 
Reformed Church. ‘The labors of the professors at 
Gottingen, especially Putter, Gatterer, Schlézer, and 
Spittler, combined with those of Mascov at Leipsic, 
did much towards promoting both a more Satholis 
treatment and a wider scope. Not less beneficial was 
the example set at Gottingen of securing the appoint- 
ment of its professors by a less prejudiced and _ partial 
body than a university board is only too likely to 
become. ‘‘‘ The great Miinchausen,’ says an illustri- 
ous professor of that seminary, ‘ allowed our univer- 
sity the right of presentation, of designation, or of 
eco niin aaNet as little as the right of free election ; 
for he was taught by experience that, although the 
faculties of universities may know the individuals best 
qualified to supply their vacant chairs, they are seldom 
or never disposed to propose for appointment the 
worthiest within their knowledge.’’’* The system of 
patronage adopted at Gottingen was, in fact, identical 
with that which had already been instituted in the uni- 
versities of the Netherlands by Douza (see infra, p. 
906). The university of Erlangen, a 
Lutheran centre, was founded by Frederick, 
margrave of Baireuth. Its charter was granted by 
the emperor Charles VIT., 21st February, 1743, and the 
university was formally constituted, 4th November. 
From its special guardian, Alexander, the last mar- 
grave of Ansbach, it was styled ‘* Academia Alexan- 
drina.”” In 1791, Ansbach and Baireuth having 
assed into the possession of Prussia, Erlangen 
came subject to the Prussian Government. The 
number of the students, which at the commencement 
of the century was under 300, was 880 in 1887. 
On comparison with the great English universities, 
the universities of Germany must be pro- The Enaif 
: ; = : a are, + glish 
nounced inferior both in point of discipline ana German 
and of moral control over the students. yey 
The superiority of the former in these re- CMPATE®. 
spects is partly to be attributed to the more systematic 
care which they took, from a very early date, for the 
supervision of each student, by requiring that within 
a certain specified time after his entry into the uni- 
versity he should be registered as a pupil of some 
master of arts, who was responsible for his conduct, 
and represented him generally in his relations to the 


Erlangen. 


2 Hamilton, Discussions, p. 381, 
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academic authorities. Marburg in its earliest statutes 
(those of 1529) endeavored to establish a similar rule, 
but without success.‘ The development of the col- 
legiate system at Oxford and Cambridge materially 
assisted the carrying out of this discipline. 
again, as in the German universities, feuds were not 
unfrequent, especially those between ‘‘north’’ and 
“‘south’’ (the natives of the northern and southern 
counties), the fact that in elections to fellowships and 
scholarships only a certain proportion were allowed to 
be taken from either of these divisions acted as a con- 
siderable check upon the possibility of any one college 
representing either element exclusively. In the Ger- 
man universities, on the other hand, the ancient 
division into nations, which died out with the 15th 
century, was revived under another form by the insti- 
tution of national colleges, which largely served to 
foster the spirit of rivalry and contention. The de- 
moralization induced by the Thirty Years’ War and 
the increase of duelling intensified these tendencies, 
which, together with the tyranny of the older over the 
younger students, known as ‘‘ Pennalismus,’’ were 
evils against which the authorities contended, but in- 
effectually, by various ordinances. The institution of 
**Burschenthum,”’ having for its design the encour- 
agement of good fellowship and social feeling irre- 
spective of nationality, served only as a partial check 
upon these excesses, which again received fresh stim- 
us by the rival institution of ‘‘ Landsmannschaften,”’ 
or societies of the same nationality. The latter proved 
singularly provocative of duelling, while the arrogant 
and even tyrannical demeanor of their members 
towards the unassociated students gave rise to a 
general combination of the latter for the purposes of 
self-defence and organized resistance. At all the 
great German universities both these forms of associ- 
ation are to be found existing at the present day. 

The political storms which marked the close of the 
heiction last and the commencement of the present 
ofGerman century gave the death-blow to not a few 
universities of the ancient universities of Germany. 
during 1798- Mainz and Cologne ceased to exist in 1798; 

Bamberg, Dillingen, and Duisberg in 1804 ; 
Rinteln and Helmstidt in 1809; Salsburg in 1810; 
Erfurt in 1816. Altdorf was united to Tioead in 
1807, Frankfort-on-the-Oder to Breslau in 1809, and 
Wittenberg to Halle in 1815. The university of In- 
golstadt was first moved in 1802 to Landshut, and 
aunt from thence in 1826 to Munich, where it 

unich. . . 
was united to the academy of sciences 
which was founded in the Bavarian capital in 1759. 
Of those of the above centres which altogether ceased 
to exist but few, however, were much missed or re- 
gretted,—that at Mainz, which had numbered some 
six hundred students, being the one notable exception. 
The others had for the most part fallen into a per- 
functory and lifeless mode of teaching, and, with 
wasted or diminished revenues and declining numbers, 
had long ceased worthily to represent the functions of 
a university. Whatever loss may have attended their 
suppression has been far more than compensated by 
the activity and influence of the three great German 
universities which have risen in the present century. 
Munich has become a distinguished centre of study in 
all the faculties; and its numbers, allowing for the 
two great wars, have been continuously on the in- 
crease. The number of its professors in 1887 was over 
ninety, and that of its students at the commencement 
of the session 1886-87 3209. 

The university of Berlin, known as the Royal 


1“Volumus neminem in hane nostram Academiam admitti, 
aut per rectorem in album recipi, qui non habeat privatum atque 
domesticum preceptorem, qui ejus discipulum agnoseat, ad 
cujus judicium quisque pro sua ingenii capacitate atque Marte 
lecturas et publicas et privatas audiat, a cujus latere aut raro aut 
nunquam discedat.” Koch expressly compares this provision 
with the discipline of Oxford and Cambridge, which, down to 
the commencement of the present century, was very much of the 
-Same character (Koch. Gesch. des academischen Pidagopiums in 
Marburg, p. 11). 
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Friedrich Wilhelm university, was founded in 1809, 
immediately after the peace of Tilsit, when — 

Prussia had been reduced to the level of oe 
a third-rate power. Under the guiding influence of 
Wilhelm von Humboldt, however, the principles 
which were adopted in connection with the new seat 
of learning not only raised it to a foremost place 
among the universities of Europe, but also largely 


| conduced to the regeneration of Germany. A notable 
| characteristic in the university of Berlin at the time 


of its foundation was its entire repudiation of attach- 
ment to any particular creed or school of thought, and 
professed subservience only to the interests of science 
and learning. ‘‘ Each of the eminent teachers with 
whom the university began its life—F. A. Wolf, 
Fichte, Savigny, Reil—represented only himself, the 
path of inquiry or the completed theory which he had 
himself propounded. Its subsequent growth was as- 
tonishing. In 1813 Berlin had only 36 teachers alto- 
gether ; in 1860 there were 173 in all,—97 professors, 
66 privatdocenten, and 7 lecturers.’’ In 1886 there 
were 296 teachers and 5357 students; and among the 
former a large proportion of the names are already of 
world-wide reputation, while its classical school stands 
unrivalled in feos e. 

The university of Bonn, founded in 1818, and known 
as the Rhenish Friedrich Wilhelm uni- oe 
versity, has 88 professors and 1125 stu- 4 
dents. Equally distinguished as a school of philosophy 
and a school of theology, it is notable for the manner 
in which it combines the opposed schools of theological 
doctrine,—that of the Evangelical (or_ Lutheran) 
Church and that of the Roman Catholic Church here 
standing side by side, and both adorned by eminent 
names. This combination (which also exists at Tii- 
bingen and at Breslau) has been attended with com- 
plete success and (according to Dr. Dollinger) with 
unmistakable advantages. When tried, however, a 

eneration before, at Erfurt and at Heidelberg, its 
ailure was not less conspicuous, and Erfurt was ruined 
by the experiment. 

Dr. Conrad, professor of political science at Halle, 
has recently made the statistics relating to Sinthldted 
the German universities the subject of a geananand 
careful investigation and analysis which British 
offer some interesting results. The total ped meni 
cost of the universities of the German : 
empire is shown to be much smaller than the total 
revenues of the English universities and colleges, 
although the number both of professors and students 
is much larger, and although 42 per cent. of the total 
expenditure is upon establishments, such as hospitals, 
museums, and so forth. But in Germany 72 per cent. 
of the cost of the universities is defrayed by the state, 
the students paying, in the shape of fees, only 9.3 per 
cent. Toa great extent, however, the German uni- 
versities are to be looked upon as professional schools, 
giving an education which directly fits a man to earn 

is bread as a clergyman, a lawyer, a judge, a physi- 
cian, a schoolmaster, a chemist, an engineer, or an 
agriculturist. Notwithstanding the rapi wth in 
the numbers of the students, the growth of the - 
fessoriate has fully kept pace with it. In 1880 yo 
were 1809 teachers at work in the German uniyersi- 
ties, more than half of whom (967) were full p TS 
(“‘ordinarii’’),—the proportion of teachers to ents 
being 1 toll. This is a much higher proportion than 
that of Oxford and Cambridge, alt ough in them there 
is a large staff of collegs lecturers, which is practically 
more important than the university staff. It is higher 
eau than the proportion of the Scottish uni 
where there are only some 105 professors to between 
5000 and 6000 students, a proportion of 1 to between 
50 and 60 students. The increase in Germany has 
taken place partly by adding on fresh teach the 
old subjects, such as Latin and Greek, but still more 
founding new chairs for new sg ‘ 


b 
Crianial and Romance languages, 
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archeology, and by subdividing departments which 
have been recently developed, such as those connected 
with political economy, political science, physiology, 
and biology. Owing to the great development of natu- 
ral science, the faculty of eeilascehy has at some cen- 
tres increased to such an extent as to equal in numbers 
all the other faculties put together. This inconven- 
ience has been differently met at different universities, 
In those of Switzerland, no further remedy has been 
devised than that of appointing separate syndicates or 
boards of management for the two main divisions,— 
the philosophico-historic and the mathematical and 
natural-scientific; at Dorpat, Tiibingen, and Stras- 
burg, on the other hand, these divisions have been 
represented by the formation of two distinct faculties ; 
while Tiibingen, Munich, and Wiirzburg have created, 
in addition, a third faculty under which are grouped 
the several subjects of political economy, statistics, and 
finance. 


Table II. (taken from Conrad) exhibits the average of the 
total number of matriculated students at the 
German universities for every five years from 
ccna at 1831 to 1884; it brings the tendency to form 
universities, large centres very forcibly before the view. 
The three largest centres—Berlin, Leipsic, 
Munich—eyen in the first quinquennium appear as absorb- 
ing no less than 35 per cent. of the students, and in 
the last as many as 42 per cent. At the same time, there 
has lately been a no less notable increase among the centres 
of Mangad: magnitude. A quarter of a century ago only two 
universities had more than a thousand students; at present 
there are nine. ; 

Table III., taken from Ascherson’s Deutscher Universitdts- 
Kalender, 1887, supplies the most recent statis- 
tics respecting both the teaching and the stu- 
dent bodies in the different faculties of the Ger- 
man-speaking universities on the Continent. 


Averages of 


‘Table of pro- 
fessors and 
students. 


In 1878 a comparison of the numbers of the stu- 
dents in the different faculties in the Prussian univer- 
sities with those for the year 1867 showed a remark- 
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able diminution in the faculty of theolenys amounting 
in Lutheran centres to more than one-half, 


and in Catholie centres to nearly three- en 
: . . ns 
fourths. In jurisprudence there wasan in- — yumbers. 


crease of nearly two-fifths, in medicine a 


decline of a third, and in philosophy an increase of 
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one-fourth. During the last few years, however, the 
faculties of theology have made some progress towards 


regaining their former numbers. : ; 
he universities of the United Provinces, like those 
of Protestant Germany, were founded by 


the state as schools for the maintenance of oe 
the principles of the Reformation and the i 


education of the clergy, and afforded in the 


| 16th and 17th centuries a grateful refuge to not a few 
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of those Huguenot or Port-Royalist scholars whom 


persecution compelled to flee beyond the boundaries | 
of France, as well as to the Puritan clergy who were | 


driven from England. The earliest, that 
of Leyden, founded in 1575, commemorated 
the gallant and successful resistance of the citizens to 
the Spanish fleet under Requesens. Throughout the 
17th century Leyden was distinguished by its learning, 
the ability of its professors, and the shelter it afforded 
to the more liberal thought associated at that period 
with Arminianism. Much of its early success was 
owing to the wise provisions and the influence of the 
celebrated James Douza: ‘‘ Douza’s principles,’’ says 
Hamilton, ‘‘ were those which ought to regulate the 
practice of all academical patrons; and they were 
those of his successors. e knew that at the rate 
learning was seen prized by the state in the academy 
would it be valued by the nation at large... . . He 
knew that professors wrought more even by example 
and influence than by teaching, that it was theirs to 
pitch high or low the.standard of learning in a country, 
and that, as it proved easy or arduous to come up with 
them, they awoke either a restless endeavor after an 
even loftier attainment, or lulled into a self-satisfied 
conceit.’ Douza was, for Leyden and the Dutch, 
what Miinchausen afterwards was for Gottingen and the 
German universities. ‘‘ But with this difference: 
Leyden was the model on which the younger univer- 
sities of the republic were constructed; Géttingen the 
model on which the older universities of the empire 
were reformed. Both Miinchausen and Douza pro- 
posed a high ideal for the schools founded under their 
auspices; and both, as first curators, labored with 
paramount influence in realizing this ideal for the 
same long period of thirty-two years. Under their 
patronage Leyden and Gdttingen took the highest 
lace among the universities of Europe; and both 
ave only lost their relative supremacy by the applica- 
tion in other seminaries of the same measures which 
had at first determined their superiority.’’ The ap- 
pointment of the professors at Leyden was vested in 
three (afterwards five) curators, one of whom was 
selected from the body of the nobles, while the other 
two were appointed by the states of the province,— 
the office being held for nine years, and eventually for 
life. With these was associated the mayor of Leyden 
Franeker, 108 the time being. The university of 
‘ Franeker was founded in 1585 on a some- 
what less liberal basis than Leyden, the professors 
being required to declare their assent to the rule of faith 
embodied in the Heidelberg Catechism and the con- 
fession of the ‘‘ Belgian Church.’’ Its four faculties 
were those of theology, jurisprudence, medicine, and 
‘‘the three languages and the liberal arts.’””! Fora 
period of twelve years (circ. 1610-1622) the reputa- 
tion of the university was enhanced by the able teach- 
ing of William Ames (‘‘ Amesius’’), a Puritan divine 
and moralist who had been driven by Bancroft from 
Cambridge and from England. His fame and ability 
are said to have attracted to Franeker students from 
Hungary, Poland, and Russia. 
With like organization were founded—in 1600 the 
university of Harderwijk, in 1614 that of 


Leyden. 


~<a Groningen, and in 1634 that of Utrecht. 
Gronin- The restoration of the House of Orange, 
Eirccnt, and establishment of the kingdom of the 


Netherlands (23d March, 1815), was fol- 
lowed by important changes in connection with the 
whole kingdom. The universities of Franeker and 
Harderwijk were suppressed, while their place was 
taken by the newly-founded centres at Ghent (1816) 
Bias and Liége (1816). A uniform constitution 
Liége. was given both to the Dutch and Belgian 

universities. It was also provided that 
there should be attached to each a board of curators, 
consisting of five persons, ‘‘distinguished by their 


1 Statuta et Leges, Franeker, 1647, p. 3. 
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love of literature and science and by their rank in 
society.’’ These curators were to be nominated by the 
king, and at least three of them chosen from the prov- 
ince in which the university was situated, while the 
other two were to be chosen from adjacent provinces. 
After the redivision of the kingdom in 1831, Ghent 
and Liége were constituted state universities, and each 


received a subsidy from the Government (see Brt- 


aiuM). The university of Brussels, on the 
other hand, founded in 1834, is an inde- 
pendent institution, supported by the liberal party ; 
while the reconstituted university at Louvain repre- 
sents the party of Roman Catholicism, and is almost 
exclusively a theological school for the education of 
the Catholic clergy. The universities of Belgium are, 
however, somewhat heterogeneous bodies, and present 
in their organization a singular combination of French 
and German institutions. In Holland, the foundation 
of the university of Amsterdam (1877) has 
more than repaired the loss of Franeker 
and Harderwijk, and the progress of this 
new centre during the ten years of its existence has 
been remarkably rapid, so that it bids fair to rival, if 
not to outstrip, both Utrecht and Leyden. The higher 
education of women has made some progress in the 
Netherlands ; and in 1882-83 there were eighteen 
women studying at Amsterdam, eleven at Groningen, 
four at Leyden, and seven at Utrecht. 

In Sweden the university of Lund, founded in 1668 
and modelled on the same plan as its pre- 


Brussels. 


Amster- 
dam. 


decessor at Upsala, has adhered to its anti- sities of 
quated constitution with remarkable ten- Sweden 
acity. At both these universities the oan: 
medizval division into ‘‘nations’’ is still Lund. 
in force among the students, the number paele. 
at Upsala being no less than thirteen. The professo- 


riate at both centres is much below the modern re- 
uirements in point of numbers. The university of 
hristiania in Norway, founded in 1811, chit 
and the Swedish universities are strongly tianis, 
Liitheran in character; and all alike are 
closely associated with the ecclesiastical institutions of 
the Scandinavian kingdoms. The same observation 
applies to Copenhagen,—where, however, the labors 
of Rask and Madris have done much to sustain the 
reputation _of the university for learning. The uni- 
versity of Kiel (1665), on the other fam Kid, 
has come much more under Teutonic in- - 
fluences, and is now a distinguished centre of scientific 
teaching. 

In France the fortunes of academic learning were 
even less happy than in Germany. The 
university of Paris was distracted through- es 
out the 17th century, by theological dis- ery Aad 
sensions,—in the first instance owing to the a 
struggle that ensued after the Jesuits had °°?" 
effected a footing at the Collége de Clermont, and 
subsequently by the strife occasioned by the teach- 
ing of the Jansenists. Its studies, discipline, and 
numbers alike suffered. Towards the close of the 
century a certain revival took place, and a succession 
of illustrious names—Pourchot, Rollin, Grenan, Coffin 
Demontempuys, Crevier, Lebeau—appear on the roll 
of its ‘teachers. But this improvement was soon inter- 
rupted by the controversies excited by the pro: ion 
of the bull Unigenitus in 1713, condemning the tenets 
of Quesnel, when Rollin himself, although a man of 
singularly pacifie disposition, deemed it his duty to 
head the opposition to Clement XI. and the - 
episcopate. At last, in 1762, the parlement of phe 
issued a decree (August 6) placing the colleges of t 
Jesuits at the disposal of the university, 
immediately followed by another for the e 
the order from Paris. Concurrently with 
the prospects of the university assumed a 
able character, the curriculum of its stu 
tended, and both history and natural 
be cultivated with a certain 


. 
his was 
© 


success. tJfhie 
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prospects were, however, soon obscured by the out- 
break of the Revolution ; and on the 15th 


phan September, 1793, the universities and col- 
sities : . : 

pressed leges throughout France, together with the 
ate gar faculties of theology, medicine, jurispru- | 


dence, and arts, were abolished by a decree 
of the Convention. The Collége de France, when 
restored in 1831, was reconstituted mainly as a school 
of adult instruction, for the most part of a popular 
character, and entirely dissociated from the university. 
Tt now numbers thirty-nine chairs, among which is 
one of the Slavonic languages and literature. The 
university of France (which succeeded to 


Lp need that of Paris) is at present little more than 
created, nN abstract term, signifying the whole of 


the professional body under state control, 
and comprising various faculties at different centres— 
Paris, Montpellier, Nancy, ete., together 


speatian with twenty-seven academical rectorates. 
pai iecss Each of these rectors presides over a local 


‘“conseil d’enseignement,’’ in conjunction 
with which he elects the professors of lyeées and the 
communal schoolmasters, whose formal appointment is 
then made by the minister of publicinstruction. There 
are ecclesiastics in some of the conseils d’ enseignement, 
but the rectors are all laymen who have graduated in 

one of the faculties. The great schools 


, have also in no small measure supplemented 
ei the work of the universities by their ad- 

vance in the direction of, scientific instruc- 
tion. Among the number the ‘‘Keole Pratique des 


Hautes Etudes’’ in Paris (31st July, 1868) and the 
** Ecole Polytechnique,’’ which traces its origin as far 
back as the year 1794, are especially distinguished. 
The course of instruction at the former is divided into 
five sections—(1) mathematics, (2) physics and chem- 
istry, (3) natural history and physiology, (2) history 
and philology, (5) economic science. At the latter 
the instruction is conceived solely with regard to the 
application of scientific principles to all branches of 
the public service, but more especially the military 
and mereantile. In 1875 the National Assembly 
an Act which enabled the Roman Catholic 
y to establish free universities of their own, and 
to confer degrees which should be of the same validity 
Lilleand as those of the state university. At Lille 
Angers. and Angers such centres have been already 
organized. The university of Strasburg, which in 
Reacts the latter part of the last century had been 
“8 distinguished by an intellectual activity 
which me associated with the names of Goethe, 
Herder, and others, was also swept away by the Revo- 
lution. It was, however, restored 1st May, 1872, 
after the city had reverted to Germany, and was re- 
modelled entirely on German principles. Since then 
its success has been marked and continuous. 
In Switzerland all the higher education is sup- 
ported mainly by the German and _ Prot- 


ine ce estant cantons. The four universities of 
Switzer- Basel, Bern, Zurich, and Geneva have an 
4 —. aggregate of some 1400 or 1500 students, 
Bern. and all possess faculties of philosophy, 
tara eon tm ence, theology, and medicine. 

: asel is, however, the chief centre for 


theology, as is Bern for jurisprudence, and Zurich for 
philosophy. At Geneva the famous academy of the 
16th and 17th centuries, long distinguished as a 
centre of Calvinistic teaching, is now represented by 
a university (first formed in 1876), where the in- 
struction is given (mainly in the French language) by 
a staff of forty-one professors, and where there is a 
rising school of science. Switzerland almost takes 
in connection with female education on the 
‘Continent, and in 1882-83 there were 52 women at 
university of Geneva, 36 at Bern, and 24 at 


In Spain the universities at present. existing are 
ose of a, Granada, Madrid (transferred 


fluence of French ideas 
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in 1837 from Alcala), Oviedo, Salamanca, Santiago, 
Seville, Valencia, Valladolid, and Zara- 


- . Univer- 
goza. They are all, with the exception ee 
perhaps of Madrid, in a lamentably de- Spain and 
pressed condition, and mainly under the in-  Por™8al, 


and modelled on French 
examples. But in Portugal, Coimbra, which nar- 
rowly escaped suppression in the 16th century as a 
suspected centre of political disaffection, is now a 
flourishing school. Its instruction is given gratis ; 
but, as all members of the higher courts of judicature 
and administration in the realm are required to have 
graduated at the university, it is at the same time one 
of the most aristocratic schools in Europe. There are 
five faculties, viz., theology, jurisprudence, medicine, 
mathematics, and hilosophy. Of these, that of law 
is by far the most Ronrtoh ices the number of students 
in this faculty nearly equalling the aggregate of all the 
rest. There is a valuable library, largely composed of 
collections formerly belonging to suppressed convents. 
As a school of theology Coimbra is distinctly anti- 
ultramontane, and the progressive spirit of the uni- 
versity is shown by the fact that the rector has been 
instructed by the government to devise a scheme for 
the admission of women. 

In Italy the universities are numerically much in 
excess of the requirements of the popula- 
tion, there being no less than sixteen state 
universities and four free universities. Very few of 
these possess theological faculties, and in no country 
are theological studies less valued. Education for 
the church is almost entirely given at the numerous 
‘“seminaries,’’ where it is of an almost entirely ele- 
mentary character. In 1875 a laudable effort was 
made by Bonghi, the minister of education, to in- 
troduce reforms and to assimilate the universities in 
their organization and methods to the German type. 
His plans were, however, to a great extent reversed 
by his successor, Coppino. 

In Austria the universities, being modelled on the 
same system as that of Prussia, present o¢ austria- 
no especially noteworthy features. Weenie Hungary. 
is chiefly distinguished for its school of aan 
medicine, which enjoyed in the last century ; 
a reputation almost unrivalled in Europe. The other 
faculties were, however, suffered ‘to languish, and 
throughout the first half of the present century the 
whole university was in an extremely depressed state. 
From this condition it was in a great measure restored 
by the exertions of Count Thun. The number of the 
matriculated students in 1887 was 4893, and that of 
the professors 138; among the latter the names of 
Zschokke, Maassen, Sickel, Jellinek, and Biidinger 
are some of the most widely known. The university 
of Olmiitz, founded in 1581, was formerly Gitte 
in possession of what is now the imperial i ; 
library, and contained also a valuable collection of 
Slavonié works which were carried off by the Swedes 
and ultimately dispersed. It was suppressed in 1853, 
and is now represented only by a theological faculty. 
The university of Graz, the capital of Styria, ae 
was founded in 1586, and is now one of the . 
most flourishing centres, containing some 1200 stu- 
dents. The university of Salzburg, founded 
in 1623, was suppressed in 1810; that of 
Lemberg. Rruided in 1784 by the emperor eta 
Joseph IL, was removed in 1805 to Cracow ¥ 
and united to that university. In 1816 it was opened 
on an independent basis. In the bombardment of the 
town in 1848 the university buildings were burned 
down, and the site was changed to what was formerly 
a Jesuit convent. The fine library and natural history 
museum were at the same time almost entirely de- 
stroyed. The university at the present time numbers 
over a thousand students. The most recent 
foundation is that of Czernowitz, founded 
in 1875, and numbering about 300 stu- 
dents. The universities of the Hungarian kingdom are 


of Italy, 


Salzburg. 


Czer- 
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three in number: Budapest, originally founded at 
Tyrnau in 1635, now possessing four facul- 


Budapest. ties — theology, jurisprudence, medicine, | 
and philosophy (number of professors in 1885 180, 
a students 3117); Kolozsvar (Klausenburg), 
aeeeet now the chief Magyar centre, founded in 


1872 and also comprising four faculties, 
but where mathematics and natural science supply 
the place of theology (number of professors in 1877 
64, students 391); Zagrib (Agram), the 
Slovack university, in Croatia, founded in 
1869 but not opened until 1874, with three faculties, 
viz., jurisprudence, theology, and philosophy. The 
chief centre of Protestant education is the college at 
Debreczin, founded in 1531, which in past 
times was not unfrequently subsidized from 
England. It now numbers over 2000 students, and 
possesses a fine library. 

Russia possesses, besides Dorpat (supra, p. 901), 
seven other universities. (1) Helsingfors, 
in Finland, was originally established by 

ueen Christina in Abo (1640), and re- 
Helsingfors. moved in 1826 to Helsingfors, where the 
original charter, signed by the celebrated Oxenstierna, 
is still preserved. It has four faculties, 38 
professors, and 700 students. (2) Moscow 
is really the oldest Russian university, 
having been founded in 1755 ; it includes the faculties 
of history, physics, jurisprudence, and medicine; the 
professors are 69 in number, the students 
about 1660. (3) The university of St. 
Vladimir at Kieff, originally founded at 
Vilna in 1803, was removed from thence to Kieff in 
1833 ; the students number about 900, and the library 
contains 107,000 volumes. (4) Kazan 
(1804) includes the same faculties as 
Moscow; the students are about 450 in number, and 
it has a library containing 80,000 volumes. 


Agram. 


Debreczin. 


Russian — 
universities. 


Moscow. 


Kieff. 


Kazan. 


Kharkoft. (5) Kharkoff (1804) numbers 600 students, 
and its library 55,000 volumes: (6) St. 
ts Petersburg (1819) includes the four faculties 
of history, physics, jurisprudence, and 
Oriental languages, and numbers 1500 
Odessa. students. (7) Odessa, founded in 1865, 


represents the university of New Russia. 
Generally speaking the universities of Russia are not 
frequented by the aristocratic classes ; they are largely 
subsidized by the Government, and the annual fees 
payable by students are less than £7 a head. In 1863 
the statutes of all the universities were remodelled ; 
and since that time there has been a tendency to im- 
press upon them a more national character, as distin- 
guished from mere imitation of those in Germany. 
The university of Athens (founded 22d May, 1837) 
ee! is modelled on the university systems of 
northern Germany, on a plan originally 
devised by Professor Brandis. It includes four 
faculties, viz., theology, jurisprudence, medicine, and 
hilosophy. The professors (ordinary and extraor- 
Ricans are upwards of 60 in number, the students 
about 1500. There is also a school of pharmacy, 
chemistry, and anatomy, and a library of 130,000 
volumes, with 800 manuscripts. 
The history of the two English universities during 
_. the 16th and following centuries has pre- 
borden re sented, for the most part, features which 
since the contrast strongly with those of the Conti- 
roataye nental seats of learning. Both suffered 
Per ie severely from confiscation of their lands and 
revenues during the period of the Reformation, but 
otherwise have generally enjoyed a remarkable immu- 
nity from the worst consequences of civil and political 
strife and actual warfare. Both long remained centres 
chiefly of theological teaching, but their intimate 
connection at once with the state and with the Church 
of England, as ‘‘ by law established,’’ and the modifi- 
cations introduced into their constitutions, prevented 
their becoming arenas of fierce polemical contentions 


UNIVERSITIES. 


like those which distracted the Protestant universities 
of Germany. 

The influence of the Renaissance, and the teaching 
of Erasmus, who resided for some time at 


both universities, exercised a notable effect yy 
alike at Oxford and at Cambridge. The  fajseance, 


names of Colet, Groeyn, and Linacre illus- 
trate this influence at the former centre; those of 
Bishop Fisher, Sir John Cheke, and Sir Thomas 
Smith at the latter. The labors of Erasmus at Cam- 
bridge, as the author of a new Latin version of the 
New Testament, with the design of placing in the 
hands of students a text free from the errors of the 
Vulgate, were productive of important 
effects, and the university became a centre The Refor- 
of Reformation doctrine some years before Pan, 2+ 
the writings of Luther became known in 
England. The foundation of Christ’s College (1505) 
and St. John’s College (1511), through the influence 
of Fisher with the countess of Richmond, also ma- 
terially aided the general progress of learning at Cam- 
bridgé. The Royal Injunctions of 1535, embodyin 
the views and designs of Thomas Cromwell, mar 
the downfall of the old scholastic methods of study 
at both universities; and the foundation of Trinity 
College, Cambridge, in 1546 (partly by an amalgama- 
tion of two older societies), represents the earliest 
conception of such an institution in England in com- 
plete independence of Roman Catholic traditions. 
Trinity (1554) and St. John’s (1555) at Oxford, on the 
other hand, founded during the reactionary reign of 
ines serve rather as examples of a transitional 
period. 

In the reign of Elizabeth Cambridge became the 
centre of another great movement—that 
of the earlier Puritanism, St. John’s and Puritanism 
Queens’ being the strongholds of the party hig 
led by Cartwright, Walter ravers, and 
others. Whitaker, the eminent master of St. John’s, 
although he sympathized to some extent with these 
views, strove to keep their expression within limits 
compatible with conformity to the Church of England. 
But the movement continued to gather strength ; and 
Emmanuel College, founded in 1584, owed much of 
its early prosperity to the fact that it was a known 
school of Puritan doctrine. Most of the Puritans 
objected to the discipline enforced by the university 
and ordinary college statutes—especially the wearing of 
the cap and the surplice and the conferring 
of degrees in divinity. The Anglican eye steed 
arty, headed by such men as Whitgift and of 1570. 
Bancroft, resorted in defence to a repressive 
policy, of which subscription to the Acts of Supremacy 
and uniformity, and the Elizabethan statutes of 1570 
(investing the ‘‘caput’’ with larger powers, and 
thereby creating a more oligarchical form of govern- 
ment), were the most notable results. xford, 
although the Puritans were there headed by Leicester, 
the chancellor, devised at the same time a similar 
scheme, the rigid discipline of which was further 
developed in ee Laudian or Caroline 
statutes of 1636. It was under these re-  Laudian 
spective codes—the Elizabethan statutes of 1636. 
of 1570 and the Laudian statutes of 1636 nS 
—that the two universities were governed until the 
introduction of the new codes of 1858. During the 
Commonwealth the Puritan occupation and adminis- 
tration, at either university, were accompanied by little 
injury to the colleges, and were far less p jal to 
learning than the Royal writers of the ion 
would lead us to suppose. William Dell, who was 
master of Caius College from 1649 to 1660, advocated 
the formation of schools of higher instruction in the 
large towns, a proposal which was then looked upor 
as one of but faintly masked hostility to the o 


centres. 
During the 17th century Cambridge be 
tre of another movement, a of 
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of the Cartesian philosophy, which attracted for a 
time considerable attention. Its leaders, 


The Cam- A . 

bridge known as the Cambridge Platonists, among 
Platonist ==whom Henry More, Cudworth, and Which- 
movement. 


cote were especially conspicuous, were men 
of high character and great learning, although 
too much under the influence of an_ ill-restrained 
enthusiasm and purely speculative doctrines. The 
spread of the Baconian philosophy, and 


ce egg the example of a succession of eminent sci- 
philosophy. entific thinkers, among whom were Isaac 


Barrow, master of Trinity (1673-77), the 
two Lucasian professors, Isaac Newton (prof. 1669- 
1702) and his successor William Whiston (prof. 1702- 
11), and Roger Cotes (Plumian prof. 1707-16), began 
to render the exact sciences more and more an object 
of study, and the institution of the tripos examina- 
tions in the course of the first half of the 18th cen- 
tury established the reputation of Cambridge as a 
school of mathematical science. At Oxford, where 
no similar development took place, and where the 
statutable requirements with respect to study and ex- 
ercises were suffered to fall into neglect, the degeneracy 
of the whole community as a school of academic cul- 
ture is attested by evidence too emphatic to be gain- 
said. The moral tone at both universities was at this 
Mercedes time singularly low ; and the rise of Method- 
. * ism, as associated with the names of the 
two Wesleys and Whitefield at Oxford and that of 
Berridge at Cambridge, operated with greater effect 
upon the nation at large than on either of the two 
centres where it had its origin. With the advance of 
the present century, however, a perceptible 
change took place. The labors of Simeon 
at Cambridge, in connection with the Evangelical 
party, and the far more celebrated movement known 
as Tractarianism, at Oxford, exercised con- 
siderable influence in developing a more 
thoughtful spirit at either university. 
both centres, also, the range of studies was extended: 
written examinations took the place of the often 
merely formal viva voce ceremonies; at Cambridge 
classics were raised in 1824 to the dignity of a new 
tripos. The number of the students at both universi- 
ties was largely augmented. Further schemes of im- 
provement were put forward and discussed. And in 
1850 it was decided by the Government to appoint 
commissioners to inquire what additional reforms 
might advantageously be introduced. Their 
recommendations were not all carried into 
effect, but the main results were as follows: 
“The professoriate was considerably increased, reor- 
arined, and re-endowed, by means of contributions 
rom colleges. The colleges were emancipated from 
their medizeval statutes, were invested with new con- 
stitutions, and acquired new legislative powers. The 
fellowships were almost universally thrown open to 
merit, and the effect of this was not merely to provide 
ample rewards for the highest academical attainments, 
but to place the governing power within colleges in 
the hands of able men, likely to promote further im- 
provements. The number and value of scholarships 
was largely augmented, and many, though not all, of 
the restrictions upon them were abolished. The great 
mass of vexatious and obsolete oaths was swept away ; 
and, though candidates for the M.A. degree and _ per- 
sons elected to fellowships were still required to make 
the old subscriptions and declarations, it was enacted 
that no religious test should be imposed at matricula- 
tion or on taking a bachelor’s degree.”’ 
Tn 1869 a statute was enacted at Cambridge admit- 
ting students as members of the university 


Simeonism. 


Tractari- 
anism. 


Reforms 
of 1858. 


ofnon. without making it imperative that they 
collegiate should be entered at any hall or college, but 


| simply be residents either with their parents 
 orin duly licensed lodgings. 


1 Brodrick, University of Ozford, pp. 136, 137, 
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The entire abolition of tests followed next. After 
several rejections in parliament it was ai 

eventually carried as a Government meas- Sa ay my 


ure, and passed the House of Lords in 
1871. 

In 1877 the reports of two new commissions were 
followed by further changes, the chief 
features of which were the diversion of a 
certain proportion of the revenues of the 
colleges to the uses of the university, especially with a 
view to the encouragement of studies in natural sci- 
ence ; the enforcement of general and uniform regula- 
tions with respect to the salaries, selection, and duties 
of professors, lecturers, and examiners; the abolition 
(with a few exceptions) of all clerical restrictions on 
headships or fellowships ; and the limitation of fellow- 
ships to a uniform amount. 

That these successive and fundamental changes 
have, on the whole, been in unison with 
the national wishes and requirements may 
fairly be inferred from the remarkable in- 
crease in numbers during the last quarter of a cen- 
tury, and especially at Cambridge, where the number 
of undergraduates, which in 1862 was 1526, was in 
1887 no less than 2979. In the academic year 1862— 
63 the number of matriculations was 448, and in 1886— 
87,1009. 

Scarcely less influential, as a means of recovering 
for the two universities a truly national 


Reforms 
of 1877. 


Increase in 
numbers. 


character, has been the work which both Local ex- 

. eye « aminations 
have been carrying on and aiding by thein- ~ and uni- 
stitution of local examinations and of uni- nereiy ex- 
versity extension lectures. Of these two  jectures 


schemes, the former was initiated by both 
Oxford and Cambridge, in the year 1858; the latter 
had its origin at Cambridge, having been suggested 
by the success attending a course of lectures to 
women delivered by Mr. (now Professor) James Stu- 
art, in 1867, in Liverpool, Manchester, Sheffield, and 
Leeds. By the former the standard of education 
throughout the country has been raised, both in public 
and in private schools. By the latter, instruction of 
the character and method which characterize univer- 
sity teaching has been brought within the reach of 
students of all classes and ages throughout the land. 
So long ago as the year 1640 an endeavor had been 
made to bring about the foundation of a — 
northern university for the benefit of the br ie 
counties remote from Oxford and Cambridge. Man- 
chester and York both petitioned to be made the seat 
of the new centre. Cromwell, however, rejected both 
petitions, and decided in favor of Durham. Here he 
founded the university of Durham (1657), endowin 
it with the sequestered revenues of the dean an 
chapter of the cathedral, and entitling the society 
‘*The Mentor or Provost, Fellows, and Scholars of the 
College of Durham, of the foundation of Oliver, ete.” 
This scheme was cancelled at the Restoration, and not 
revived until the present century; but on the 4th 
July, 1832, a bill for the foundation of a university at 
Durham received the royal assent, the dean and chap- 
ter being thereby empowered to appropriate an estate 
at South Shields for the establishment and mainte- 
nance of a university for the advancement of learning. 
The foundation was to be directly connected with the 
cathedral church, the bishop of the diocese being ap- 
pointed visitor, and the dean and chapter governors ; 
while the direct control was vested in a warden, a 
senate, and a convocation. A college, modelled on 
the plan of those at the older universities, and desig- 
nated University College, Durham, was founded in 
1837, Bishop Hatfield’s Hall in 1846, and Bishop 
Cosin’s Hall (which no longer exists) in 1851. The 
university includes all the faculties, and in 1865 there 
was added to the faculty of arts a school of physical 
science, including pure and applied mathematics, 
chemistry, geology, mining, engineering, etc. In 1871 
the corporation of the university, in conjunction with 
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some of the leading landed proprietors in the adjacent 
counties, gave further extension to this design by the 
foundation of a college of physical science at Neweas- 
tle-upon-T'yne, designed to teach scientific principles 
in their application to engineering, mining, manu- 
factures, and agriculture. Studlenta who had passed 
the required examinations were made admissible as 
associates in physical science of the university. There 
is also a dhe, college which stands in similar rela- 
tions to Durham, of which university Codrington Col- 
lege, Barbados, and Fourah Bay College, Sierra Le- 
one, are likewise affiliated colleges. 

The university of London had its origin in a move- 
ment initiated in the year 1825 by Thomas 
Campbell, the poet, in conjunction with 
Henry (afterwards Lord) Brougham, Mr. 
(afterwards Sir) Isaac Lyon Goldsmid, Joseph Hume, 
and some influential Dissenters, most of them con- 
nected with the congregation of Dr. Cox of Hackney. 
The scheme was originally suggested by the fact that 
Dissenters were practically excluded from the older 
universities ; but the conception, as it took shape, was 
distinctly non-theological. ‘The first council, appointed 
December, 1825, comprised names representative of 
nearly all the religious denominations, including (be- 
sides those above mentioned) Zachary Macaulay, 
George Grote, James Mill, William Tooke, Lord 
Dudley and Ward, Dr. Olinthus Gregory, Lord Lans- 
downe, Lord John Russell, and the duke of Norfolk. 
On 11th February, 1826, the deed of settlement was 
drawn up ; and in the course of the year seven acres, 
constituting the site of University College, were pur- 
chased, the foundation stone of the new buildings 
being laid by the duke of Sussex 30th April, 1827. 
The course of instruction was designed to include 
‘languages, mathematics, physics, the mental and the 
moral sciences, together with the laws of England, 
history, and political economy, and the various branches 
of knowledge which are the objects of medical educa- 
tion.’ In October, 1828, the college was opened as 
the university of London. But in the meantime a 
certain section of the supporters of the movement, 
while satisfied as to the essential soundness of the 
primary design as a development of national education, 
entertained considerable scruples as to the propriety 
of altogether dissociating such an institution from the 
King’s national church. This feeling found ex- 
College. pression in the foundation and incorpora- 

tion of King’s College (14th August, 1829), 
opened 8th October, 1831, and designed to combine 
with the original plan instruction in “‘ the doctrines 
and duties of Christianity, as the same are inculeated 
by the United Church of England and Ire- 
land.”’ This new phase of the movement 
was so far successful that in 1836 it was 
deemed expedient to dissociate the university of Lon- 
don from University College as a ‘‘ teaching body,’’ 
and to limit its action simply to the institution of ex- 
aminations and the conferring of degrees,—the college 
itself receiving a new charter, and being thenceforth 
nem, Fre as University College, London, while the 
rival institution was also incorporated with the univer- 
sity, and was thenceforth known as King’s College, 
London. In the charter now given to the university 
it was stated that the king ‘‘deems it to be the duty 
of his royal office to hold forth to all classes and de- 


University 
of London. 


University 
College. 


nominations of his faithful subjects, without any dis-| Gl 


tinction whatsoever, an encouragement for pursuing a 
regular and liberal course of education.’’ The charters 
of the university of London and of University College, 
London, were signed on the same day, 28th November, 
1836. In 1869 both the colleges gave their adhesion 
to the movement for the higher education of women 
which had been initiated elsewhere, and in 1880 ladies 
were for the first time admitted to degrees. 

_ The Victoria University took its origin in the 
institution known as the Owens College, Manches- 


ter,—so called after a wealthy citizen of that name to| the senate in frequent collisions wit 
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whom it owed its foundation. The college was 
founded 12th March, 1851, for the purpose 
of affording to students who were unable, on 
| the aged of expense, to resort to Oxford or Cam- 
bridge an education of an equally high class with that 
given at those centres. The institution was, from the 
first, unsectarian in character. In July, 1877, a 
memorial was presented to the privy council praying 
for the grant of a charter to the college, conferring on 
it the rank of a university, to be called the ‘‘ univer- 
sity of Manchester.’’ The localization implied in this 
title having met with opposition from the Yorkshire 
College at Leeds, it was resolved that the university 
should be called the ‘‘ Victoria University.’’ Under 
this name the foundation received its charter 20th 
April, 1880. _‘‘ The characteristic features of the Vic- 
toria University, as compared with other British uni- 
versities, are these: (a) it does not, like London, 
confer its degrees on candidates who have passed cer- 
tain examinations only, but it also requires attendance 
on prescribed courses of academic study in a college of 
the university; (4) the constitution of the university 
contemplates its (ultimately) becoming a federation 
of colleges; but these colleges will not be situated, 
like those of Oxford and Cambridge, in one town, but 
wherever a college of adequate efficiency and stability 
shall have arisen. University College, Liverpool, and 
the Yorkshire College, Leeds, having fulfilled these 
requirements, have become affiliated with the univer- 
sity. The university, like the older bodies in England 
and Scotland, is at once a teaching and an examining 
body, and there is an intimate rapport between the 
teaching and the examining functions. To give it a 
general or national character, the governing body con- 
sists partly of persons nominated by the crown and 
partly of representatives of the governing and teach- 
ing bodies of the colleges and of the graduates of the 
university. External examiners are appointed, who 
conduct the examinations in conjunction with exami- 
ners representing the teaching body. The graduates 
of the university meet its teachers in convocation to 
discuss the affairs of the university. Convocation will 
elect future chancellors, and a certain number of repre- 
sentatives on the court’’ (Thompson, The Owens Col- 
lege, ete., p. 548). Like the Johns Hopkins University 
in America, the Victoria University has instituted 
certain fellowships (styled the Berkeley fellowships) 
for the encouragement of research. 

In Scotland the chief change to be noted in con- 


Victoria. 


nection with the university of St. Andrews 


is the appropriation in 1579 of the two , Changes 
colleges of St. Salvator and St. Leonard to a 
the faculty of philosophy, and that of St. Andrews, 
Mary to theology. In 1747 an Act of Par-  “1#s80w. 
liament was obtained for the union of the Aberdeen, 


two former colleges into one. Glasgow, in 
the year 1577, received a new charter, and its ae | 
from that date down to the Restoration was one o 
almost continuous progress. ‘The restoration of Epis- . 
copacy, however, involved the alienation of a con- 
siderable portion of its revenues, and the consequent 
suspension of several of its chairs. In 1864 the old 
university buildings were sold, and, a Government 
grant having been obtained, together with private 
subscriptions, the present new buildings were erected 
from the joint fund. The faculties now recognized at 
asgow are those of arts, theology, juris nee, 
and medicine. At Aberdeen an amalgamation, simi- 
lar to that at St. Andrews, took place, by virtue ¢ 
the Universities Act of 1858, of the two universities 
of King’s College and Marischal College. In con- 
junction with Glasgow, this university returns a mem- 
r to parliament. The peculiar constitu- ope 
tion of the college at Edinburgh, as defined 1 
by its charter (the government being — 
vested entirely in the lord provost, magis- 
trates, and council, as patrons and 
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The latter, being a strictly representative body, included 
elements with which the senate of the university some- 
times found it difficult to work harmoniously, and its 
disposition to dictate was strongly resented by the dis- 
tinguished metaphysi¢ian and professor Sir William 


Hamilton. On the other hand, the council sometimes | 


exercised a beneficial discretion by appointing profes- 
sors of ability whom the senate meee have regarded 
as ineligible on the ground of their religious tenets. 
The Disruption of 1843 emancipated the lay professors 


from subscription to the Established Church of Seot- | 


land, and resulted in many of the important changes 
which were subsequently introduced in the Universi- 
ties Act of 1858. On the 28th October, 1859, the 
town council, notwithstanding that their powers were 
already terminated by the provisions of the Act, 
availed themselves of a technical right to appoint a 
principal,—their choice falling upon Sir David Brew- 
ster. The great landmark in the history of the Scot- 


tish as in that of the English universities is repre-| 


sented by the remodelling of the several constitutions 
of these bodies in the year 1858. 


| 


The commissioners | 
of 1858-62 left the university of Edinburgh in the | 


possession of constitutional autonomy, with its studies | 


and degrees regulated by ordinances. 
also received the rectorial franchise, but were not, as 
at Glasgow and Aberdeen, divided into nations. In 
arts the B.A. degree was abolished, the M.A. repre- 
senting the only degree in this faculty, as at the other 
Scottish universities. The course of study was divi- 
ded into three departments : (1) classics ; (2) mathe- 


The students | 
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to £65,821 [$319,890.06] for Aberdeen, £85,906 [$417,- 


503.16] for Edinburgh, £66,182 [$321,- 

644.52] for Glasgow, and £38,111 [$185,- Fi pat 
219.46] for St. Andrews. In addition to grants tp 
these sums Edinburgh had received £80,- Scottish 
000 [$388,800] and Glasgow £20,000 [$97,- be 


200] in the form of special grants in aid, 
Trinity College, Dublin, was founded in 1591, under 
the auspices of Sir John Perrot, the Irish 


viceroy. A royal charter nominated a ee 
provost and a minimum number of three — Dupin’ 


fellows and three scholars as a body corpo- 
rate, empowered to established among themselves 
‘whatever laws of either of the universities of Cam- 
bridge or Oxford they may judge to be apt and suita- 
ble ; and especially that no other persons should teach 
or profess the liberal arts in Ireland without the 
ueen’s special license.’’ The first five provosts of 
rinity College were all Cambridge men, and under 
the influence of Archbishop Loftus, the first provost, 
and his successors, the foundation received a strongly 
Puritan bias. Prior to the year 1873, the provostship, 
fellowships, and foundation scholarships could be held 
only by members of the Church of Ireland; but all 
such restrictions were abolished by Act 36 Vict. ¢. 21, 
whereby the requirement of subscription to any article 
or formulary of faith was finally abrogated. As at 
present constituted, the ordinary government is in the 
ands of the provost and senior fellows in conjunction 
with the visitors and council,—the supreme authority 
being the crown, except so far as limited by Act of 


matics, including natural philosophy; (3) mental sci- | Parliament. 


ence and English literature. In each department it 


was required that there should be an additional exami- system of education formerly represented 
ner besides the professor, so that the candidates should by the foundation at Dublin, dates from the yy 
not be entirely examined by their own teachers. It | creation of the 


was also provided that, instead of one examination for 


| 


the degree at the end of a student’s course, examina- | 


tions in each of the departments might be passed sepa- 
rately. In the twenty years beginning with 1863, 
1400 M.A. degrees have been conferred, as against 250 
in the twenty years preceding. In the faculty of medi- 
cine, the original single degree of doctor of medicine 

ve place to three classes—bachelor of medicine 
(MB. ), master in surgery (C.M.), and doctor of medi- 
eine (M.D.). In 1866 it was further laid down that 
theses should no longer be demanded from candidates 
for the lower degrees of M.B. and C.M., and, on the 


other hand, that the degree of M.D. should not be | 


conferred on persons not showing any evidence of 
medical study after leaving the university, but that a 
thesis should be invariably required. Since the enact- 
ment of these ordinances the number of the medical 
students has increased from about 500 to over 1700. 
In the faculty of law the title of the degree was to be 
B., and it was to be conferred only on those who 

ad already 


duated as M.A. But the minor de- | 


gree, that of ‘‘bachelor ot law’’ (B.L.), might be) 
conferred if the candidate had attended one course of 
lectures in the faculty of arts, and passed a_prelimi- 
nary examination in (1) Latin, (2) Greek, French or 
German, and (3) any two of the three subjects—logic, 


moral wages 18 
public law, whic 


and mathematics. The chair of 


|music, medicine, surgery, obstetrics, and law. 


d | examinations. 


The first departure in Ireland from the exclusive 


Queen’s 
Queen’s University, incor- “pede 
porated by royal charter 3d September, 1850. By this 
charter the general legislation of the university, 
together with its government and administration, was 
vested in the university senate. In 1864 the charter 
of 1850 was superseded by a supplementary charter, 
and the university reconstituted ‘‘in order to render 
more complete and satisfactory the courses of educa- 
tion to be followed by students in the colleges ;’’ and 
finally, in 1880, by virtue of the Act of Parliament 
known as the University Education (Ireland) Act, 
1879, the Queen’s University gave place to the Royal 
University of Ireland, which was practically a recon- 
stitution of the former foundation, the dis- 


solution of the Queen’s University being ee bee re 
decreed so soon as the newly constituted ‘Treigna. 


body should be in a position to confer de- 

rees; at the same time all graduates of the Queen’s 
Univenity were recognized as graduates of the new 
university with corresponding degrees, and all matricu- 
lated students of the former as entitled to the same 
status in the latter. The university confers degrees 
in arts (B.A., M.A., D.Litt.), science, engiieerine 

1e 
preliminary pass examinations in arts are held at an- 
nually selected centres, —those chosen in 1885 being 
Dublin, Belfast, Carlow, Cork, Galway, Limerick, and 
Londonderry. All honor examinations and all exami- 
nations in other faculties are held in Dublin. The 
pe Colleges at Belfast, Cork, and 

alway were founded in December, 1845, Colleges at 
under an Act of Parliament ‘‘to enable cork. and 
Her Majesty to endow new colleges for the — Galway. 
advancement of learning in Ireland,’’ and 
were subsequently incorporated as colleges of the uni- 
versity. Their professors were at the same time con- 
stituted professors in the university, and conducted the 
i But in the reconstruction of 1880 the 
chief share in the conduct of the examinations and 
advising the senate with respect to them was vested 
in a board of fellows, elected by the senate in equal 
numbers from the non-denominational colleges and the 
purely Catholic institutions. The colleges retain, 
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however, their independence, being in no way subject 
to the control of the university senate except in the 
regulations with respect to the requirements for de- 

rees and other academic distinctions. On the other 
fend. the obligation formerly imposed of a prelimi- 
nary course of study at one or other of the colleges 
before admission to degrees was abolished at the 
foundation of the Royal University, the examinations 
being now open, like those of the university of London, 
to all matriculated students on payment of certain fees. 

There is at present no university of Wales, although 
the bestowal of a royal charter before long 
is confidently anticipated. The oldest col- 
lege, that of St. David’s at Lampeter, pos- 
sesses the right of conferring degrees. — It 
was founded in 1822 for the purpose of educating 
clergymen in the principles of the Established Church 
of England and Wales, mainly for the supply of the 
Welsh dioceses. The number of the professors in 
1887 was 8, and the number of the students 120. 
The next college in order of foundation is 
Aberystwith. It was founded 9th October, 
1872, but possesses no charter, and is 
mainly supported by the Dissenting bodies. The 
staff of professors numbers 13, and the students 
number 150. The University College of 
South Wales and Monmouthshire at Car- 
diff was founded in 1883. The number of 


Colleges in 
Wales : 


St. David's, 


Aberyst- 
with, 


South 
Wales, 


maha number of students 140. The University 
Nor 
bee its charter 4th June, 1885, its object being 
to ‘provide instruction in all the branches ofa liberal 
education except theology.”’ Its staff consists of a 
principal, 8 professors or lecturers, and 2 demonstra- 
tors; the number of the students is 127. There is 
also a hall of residence for women students. At each 
of these three last-named colleges students proceeding 
to degrees have to go through either a London, Edin- 
burgh, Glasgow, or Dublin course of study, but at 
Edinburgh, Glasgow, and Dublin a certain proportion 
of the term of residence ordinarily required is remitted 
in their favor. 4 


In India, the three older universities all date from 1857,— 
that of Calcutta having been incorporated Jan- 


Calcutta, uary 24, Bombay July 18, Madras September 5, 
Bombay. in that year. At these three universities the 
Madras. instruction is mainly in English. “A univer- 


sity in India is a body for examining candi- 
dates for degrees, and for conferring degrees. It has the 
power of prescribing text-books, standards of instruction, 
and rules of procedure, but is not an institution for teach- 
ing. Its governance and management are vested in a body 
of fellows, some of whom are ex officio, being the chief Eu- 
ropean functionaries of the state. The remainder are 
appointed by the Government, being generally chosen as 
representative men in respect of eminent learning, scien- 
tifie attainment, official position, social status, or personal 
worth. Being a mixed body of Europeans and natives, they 
thus comprise all that is best and wisest in that division of 
the empire to which the university belongs, and fairly rep- 
resent most of the phases of thought and philosophic ten- 
dencies observable in the country. The fellows in their 
corporate capacity form the senate. The affairs of the uni- 
versity are conducted by the syndicate, consisting of a 
limited number of members elected from among the fellows. 
The faculties comprise arts and philosophy, law, medicine, 
and civil engineering. A degree in natural and physical 

science has more recently been added” (Sir R. 
Punjab Temple, India in 1880, p. 145). The Punjab uni- 
university. versity was incorporated in 1883,—the Punjab 

University College, prior to that date, having 
conferred titles only and not degrees. The main object of 
this university is the encouragement of the study of the 
Oriental languages and literature, and the rendering acces- 
sible to native students the results of European scientific 
teaching through the medium of their own vernacular. 
The Oriental faculty is here the oldest, and the degree of 
B.O.L, (bachelor of Oriental literature) is given as the result 
of its examinations. At the Oriental College the instruc- 
tion is given wholly in-the native languages. In 1887 the 
senate at Cambridge (mainly on the representations of Mr. 
C. P. Ilbert, formerly vice-chancellor of the university of 


College of North Wales at Bangor received | 
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Calcutta) adopted resolutions whereby some forty-nine 
collegiate institutions already affiliated to the latter body 
were affiliated to the university of Cambridge, their students 
thus becoming entitled to the remission of one year in the 
ordinary statutable requirements with respect to residence 
at Cambridge. It is at these institutions, and the colleges 
of the first or second grade in the other presidencies, that 
the instruction is given. 

In Australia, the university of Sydney was incorporated 
by an Act of the colonial legislature which 
received the royal assent 9th December, 1851, 
and on 27th February, 1858, a royal charter was 
granted conferring on graduates of the university the same 
rank, style, and precedence as are enjoyed by graduates of 
universities within the United Kingdom. Sydney is also 
one of the institutions associated with the university of 
London from which certificates of having received a due 
course of instruction may be received with a view to ad- 
mission to degrees. There are four faculties, viz., arts, law, 
medicine, and science. The design of the university is to 
supply the means of a liberal education to all orders and 
denominations, without any distinction whatever. An Act 
for the purpose of facilitating the erection of colleges in 
connection with different religious bodies was, however, 
passed by the legislature during the session of 1884, and 
since that time colleges representing the Episcopalian, Pres- 
byterian, and Roman Catholic Churches have been founded. 
In 1885 the total number of students attending lectures. 
in the university was 206. The university of , 
Melbourne, in the colony of Victoria, was in- Melbourne. 
corporated and endowed by royal Act 22d Jan- 
uary. 1853. This Act was amended 7th June, 1881. 


Sydney. 


Here. 


professors in 1887 was 9, lecturers 4, demonstrators 2: | also no religious tests are imposed on admission to any 


degree or election to any office. The council is empowered,. 
after due examination, to confer degrees in all the faculties 
(excepting divinity) which can be conferred in any univer- 
sity within the British dominions. It is also authorized to 
affiliate colleges ; and Trinity College (Church of England) 
was accordingly founded in 1870 and Ormond College (Pres- 
byterian) in 1879, The founding of a university for Queens- 
land is at the present time in contemplation. 
The university of Adelaide in South Australia 
(founded mainly by the exertions and munifi- 
cence of Sir Walter Watson Hughes) was incorporated by 
an Act of the colonial legislature in 1874, in which year it 
was further endowed by Sir Thomas Elder. In 1881 letters. 
patent were granted by the English crown whereby degrees 
conferred by the university were constituted of equal 
validity with those of any university of the United King- 
dom. The faculties in the university are those of arts, 
medicine, law, science, and music. The numberof matricu- 
lations since the foundation amounted in 1886 to 284, the 
number of undergraduates in that year being 90. 

The university of New Zealand, founded in 1870, and. 
reconstituted in 1874 and 1875, is empowered 
by royal charter to grant the several degrees 
of bachelor and master of arts, and bachelor 
and doctor in law, medicine, and music. Wo- 
men are admitted to degrees. To this the Auckland Uni- 
versity College, Nelson College, Canterbury College, and 
the university of Otago stand in the relation of 
affiliated institutions. This last-named insti- Otago.. 
tution was founded in 1869 by an order of the 
provincial council, with the power of conferring degrees in 
arts, medicine, and law, and received as an endowment. 
100,000 acres of pastoral land. It was opened in 1871 with 
a staff of three professors, all in the faculty of arts. In 
1872 the provincial council further subsidized it by a grant. 
of a second 100,000 acres of land, and the university was. 
now enabled to make considerable additions to the staff of 
professors and lecturers, to establish a lectureship in law, 
and to lay the foundations of a medical school. In 1874 an 
agreement was made between the university of New Zea- 
land and that of Otago, whereby the functions of the for- 
mer were restricted to the examination of candidates for 
matriculation, for scholarship, and for degrees; while the 
latter bound itself to become affiliated to the university of 
New Zealand, to hold in abeyance its power of ting 
degrees, and to waive the claim which it had ad ed toa 
royal charter. As the result of this arrangement, the uni- 
versity of Otago became possessed of 10,000 acres of land 
which had been set apart for university purposes in the 
former province of Southland. In 1877 a school of mines was: 
established in connection with the university. 

at Montreal 
* 


Adelaide. 


New 
Zealand. 


In Canada the McGill College and University 
was founded by royal charter in 1821 (amende¢ 
in 1852) on the foundation of the He 
James McGill, who died at Montreal 19th 
cember, 1813. A number of colleges and 
out the province stand in the relation of 


weak D> 
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tions. 
It includes the faculties of arts, applied sciences, medicine, 
and law. In 1885 the total number of students, 
including women, was 526. 
Toronto was originally established by royal 
charter in 1827, under the title of King’s College, with cer- 
tain religious restrictions, resembling those at that time in 


Toronto. 


force at the English universities, but in 1834 these restric- | 


tions were abolished, and in 1849 the designation of the uni- 
versity was changed into that of the university of Toronto. 
In 1873 further amendments were made in the constitution 
of the university. The chancellor was made elective for a 
. period of three years by convocation, which was at the same 
time reorganized so as to include all graduates in law, medi- 
cine, and surgery, all masters of arts, and bachelors of arts 
of three years standing, all doctors of science, and bachelors 
of science of three years standing. The powers of the sen- 
ate were also extended toall branches of literature, science, 
and the arts, to granting certificates of proficiency to women, 
and to affiliating colleges. The work of instruction is per- 
formed by University College, which is maintained out of 
the endowment of the provincial university, and governed 
by a council composed of the residents and the professors. Its 
several chairs include classical literature, logic and rhetoric, 
mathematics and natural philosophy, chemistry and experi- 
mental philosophy, history and English literature, miner- 


The university is Protestant but undenominational. | 


}assent 26th June, 1873, the council being em- @ogoq f 
The university of | 
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In Africa, an Act for the incorporation of the university 
of the Cape of Good Hope received the royal Canene 


. ope. 
powered to grant degrees in arts, law, and 


medicine. 
In the United States of America! university edu- 
cation has received a great extension, with- 


fe - Jniver- 
out, however, exercising in Europe that re- ee 
flex influence discernible in so many other of the 
relations. The report of the Commissioner yee 


of Education for 1883-84 gives a list of no 
less than 870 degree-giving universities or colleges ; 
but of these a large proportion are sectarian, others 
represent only a single faculty, and nearly nine-tenths 
have been founded within the last thirty-five years. 
Although a higher education has unquestionably been 
thus very widely diffused, the undue multiplication of 
centres has, in some provinces, lowered the standard 
of attainment and led toa consequent depreciation in 
the value of university degrees. This tendency it was 
sought to counteract in the State of Ohio, some twenty- 
five years ago, by an organization of the different 
colleges. The instruction given is, in most cases, 


TABLE IV. 


i es 


ulogy and geology, metaphysics and ethics, meteorology 
‘ natural history and lectureships on Oriental litera- 


ture, 


nand French. Other universities and colleges 
with power to confer degrees are the Victoria 
University at Cobourg (1836), supported by the 
Methodist Chureh of Canada; Queen’s Univer- 
sity, Kingston (1841), representing the Presby- 
 terian body; and the university of Trinity 
ze, Toronto, founded in 1851 on the suppression of the 
ity of divinity in King’s College. Lennoxville is a 

tre | odvanelty instruction in conformity with Church 
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Preparatory Collegiate I Reacts Value of 
NA of Department. Department. 1 es Aalto ee in Grounds, 
ers Colleges. | No. ofIn-| No.of |No.ofIn-| No. of | Productive) Tuition Liieatiog Sang ne 
structors. | Students. | structors. | Students. | Funds. Fees. Apparatus. 
DUISTAAIT fs naneabaariccsoncoce 4 1 169 46 332 $24,000 aie 16,500 $300,000 
CO ie 18 665 21 230 750 | $5,820] 2,820 109,000 
California.......... bael = 11 33 1,211 135 933 109,500 | 46,200 | 53,100 | 1,921,000 
Colorado.......... ip ebene eats 3 10 295 26 86 4,442 2,007 9,800 340,000 
Connecticut. 3 ves ae 76 958 Bey, 119,393 ae at 1,409,630 
Delaware. 1 oe ons 6 58 4,980 ose 3; 30,000 
Florida 1 = bid es ae nee the ar - 
Georgia 6 6 176 55 459 17,500 500 10,800 380,000 
OME «5 iuebeescas sesnveces 29 83 2,795 232 1,998 98,724 139,477 | 145,649 2,501,000 
Indiana .........-. LO MES ST 31 1,577 131 | 1,615 52,217 | 23,350 | 80,594 | 1,120,000 
Te van 19 37 2,369 188 1,266 59,455 75,736 61,581 1,378,000 
ALAR Was ésainics obaledanse 8 30 1,304 a 459 18,650 16,166 33,300 500,000 
Kentucky... «..........-. Er 15 27 835 114 1,182 56,825 64,292 49,290 920,500 
ae 10 26 1,418 86 372 14,556 38,601 38,078 707,000 
3 pan isa 35 339 45,883 21,450 61,050 813,500 
10 29 393 118 821 228,734 48,275 74,400 819,500 
Massachusetts............ 7 yee 209 168 2,010 364,592 162,488 | 312,551 2,261,027 
MEIGRIGAN ...2.0505 ccccvcees 9 29 1,604 117 1,029 84,825 76,586 80,865 1,380,984 
Minnesota........ h txesacane 5 4 449 73 499 51,064 33,422 26,037 820,765 
Mississippi ........-.ceeeee 3 5 500 24 241 1,200 7,976 10,800 480,000 
EIMNGUYIS suidsccseressessse| 20 34 1,742 180 2,057 81,773 124,359 94,707 2,794,000 
EOOTOSKG dessccece vveccnss 5 20 750 46 127 3,360 6,864 17,087 267,000 
New Hampshire 1 ane bee 15 232 30,000 14,000 55,000 100,000 
New Jersey .-....... 4 2 68 76 602 71,500 16,410 68,000 810,000 
SALON wsisnves svsucrces| 20 76 2,289 446 8,641 619,811 544,580 | 274,334 7,859,163 
North Carolina........... 9 18 373 66 758 20,750 20,500 38,600 640,500 
Eee sb ads Gdaadeoss 33 106 4,002 327 2,601 1 pS iets Beige eg 
MEME cvastas vancdcans ss 6 9 589 34 283 19,200 16,1 10,3 279,951 
etevivan hors RON ts 59 1,828 295 2,195 344,574 137,533 | 185,718 4,338,099 
Rhode Island.............. bt ese es 17 270 40,157 33,756 53,522 1,250,000 
South Carolina........... 9 17 478 46 371 19,600 10,530 21,000 320,000 
TREIEESOB....2505 cones] 20 7 a 1,712 151 1,284 89,090 53,293 60,334 1,568,749 
NE argh cc swieer saeco 11 25 1,274 97 1,161 1,300 60,346 12,948 342,000 
Vermont....- ar aNe noeeconve 4 re ws 20 102 15,200 6,179 34,855 395,000 
Virginia........ ab Saacaans ri 6 71 78 803 39,059 21,629 92,100 1,650,000 
West Virginia........... 2 3 49 15 210 6,400 5,200 7,000 f 
Wisconsin.............2 ade 8 28 926 93 631 | 62,627 19,310 wee — 
RIED gr iter éesess Sosccceee 2 6 32 7 100 ane . one i 
District of Columbia... 5 1 a 63 442 60,642 ee ret gare 
EL ic aiviunie ca sovese coves 1 9 see tee tee y A A 
Washington...... .....00e 2 5 285 14 10 ae 6,300 2,350 180,000) 


32,767 $3,018,624 [$2,105,565 |2,541,782 [$46,339,301 


almost gratuitous, the charge to each student being 
less than 30 dollars a year. This cheapening of a 
higher education is not, however, attended with quite 
the same results as in Germany (where lads with little 
aptitude for a professional career are thus attracted to 
the professions), the rapidly increasing population and 
the wider scope for mechanical or agricultural pursuits 
probably exercising a beneficial counteracting influence. 


1 [For further information see UNIVERSITIES AND COLLEGES IN 
THE U.S.,in APPENDIX to this volume.—AmM., Ep,] 
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The distinguishing characteristics which belong to| courses of study, nearly all the colleges having now 
these numerous centres are described by the president | adopted the system of ‘* parallel courses,’’ and the 
of the Johns Hopkins University, in an address de-| principle of selection between these. Female educa- 
livered at Heir in 1886, as suggestive of four differ- | tion has received in America an extension which it has 
ent classes of colleges,—(1) those which proceed from | attained in no other country, and one of the colleges 
the original historic colleges, (2) those established in| (that of Wellesley) numbers several hundred students. 
the name of the State, (3) those avowedly ecclesiasti- | Since the war of 1861 a greatly increased attention 
eal, (4) those founded by private benefactions. To the has been given throughout the universities to physical 
mand first class belong Harvard College and Yale training and athletic exercises, and excellent gymnasia, 
College. College with their offshoots. Of these two, | constructed on German models, have been erected. 

the former was founded in 1638 at Cam-' The accompanying table (IV., p. 913), prepared by 
bridge, Massachusetts, by a former fellow | the Commissioner of Education for the year 1883-84, 
of Emmanuel College at Cambridge in| shows the distribution of these centres in the different 
England, and represented the Puritan tenets for which | States, together with their numbers, revenues, libra- 
the parent society was at that time noted ; the latter/| ries, and the estimated value of their endowments. 

was founded in 1701 by the combined action of a few 
of the ministers of the State, a charter being ahh ree medieval universities, the student should consult F. C. von 


the same year by the colonial legislature. It was for a | Savigny, Gesch d. rimischen Rechis im Mittelaller, 7 vols... 1826.51: 
long time chiefly supported by the Congregationalists, | for the university of Paris, Du Boulay, Historia Universitatis 6 Parisi 
. 7 ‘ | ensis, 6 vols., Paris, 1665, Crevier, Hist. niver, ris, 7 
but is now ay Hath , Lhe total number My te vols.. Paris, 1761, and C, Jourdain, Hist, de 0 Université de Paris au 
Univer.  2t Harvard in 1882 was 988, at Yale 692. | XVizme et au XVI1Ime Siecle, Paris, 1862; of these the work of Du 
sity of The university of Pennsylvania was | Boulay (Buleus) is one of great research and labor, but wanting 
Penni. founded. in 1751 by ‘Thomas, Penn and |%.<7es! Judgment white thet of Crevir is le more than 
; \ ) e drawn from the ; ; y 
Mec Richard P the lines of h 
char enn, on the lines of a scheme! have been challenged on many important points by P. H. Denifie 
drawn up by Benjamin Franklin and was from the. i=. the first volume of his Die Universititen des Hers bis 1400 
* I eer scat lie Ppa 73 1 | (1885), and more particularly on those relating to the organization 
first placed on a basis compr ising all denominations. ofthe early universities. The work of Meiners, Gesch. d, Enistehung 
It is distinguished by the liberality with which it has 4 a Ae age nn wees Bedihelle 4 woe: pha), 
opened its courses of instruction to the inhabitants of | Gna the game may be said of Hubers iene Hg sat lg 
the city generally ; the degree of Ph.D. is conferred | versities, Die englischen Universitaten (Cassel, 1839-40), translated by 
on all comers after due examination.2. At Haverford | F: W; Newman, 3 vols. ( ore § Much useful criticism on both the 


> 7 ; English and the Continental universities will be found in Sir W. 
and Lafayette Colleges, and also at the Lehigh univer- | Hamilton's Discussions, ete., 1853. For the German universities, 


sity, ‘‘ advanced degrees”’ are offered “‘ only for higher | pe be nt Zamneke, Die Ceutection Unies im y aavietalier 
study, prolonged beyond the collegiate course,” in-| {crisenen Sehuten und Univeraitdten (Letpste Ts). wil be found 
stead of being conferred as a matter of routine aftera the most trustworthy —the former for he > med evel; the latter 
. 2 r _ | forthe modern period. To these may ed two articles 

sok certain term of years. The Johns Hop Paulsen in an xlvy. of Von Sybel’s Historische Zeitschrift: (1 
Hopkins kins ae ’ am an unsectarlan per ’ 7 Grandung® and (2) “ Organisation u. Lebensordnungen a. 
alti i we i eutschen Universitiiten im Mittelalter”; oluck, aka- 

University. Was Jounde ieee Gumore ee 1867, Ape 357 demische Leben des 17 Jahrhunderts, 2 vols. (Halle, 1853-54); Yon 

lread hool of established tat 

, aready a school or established reputation, | Raumer, Gesch. d. Padagogik, vol. iv. (4th ed., 1872); Dolch, Gesch. 

and especially resorted to by those designing to follow | d. deutschen Studententhums (1858) ; Sybel, Die deutschen Uninersitiiten 
the profession of teachers. It is also distinguished by eg Sully Pons — Loe ad Con 
the possession of fellowships, to be held only by stu-| Bryce, M.P. Glasgow, 1885). For Oxford, there are the laborions 
dents intending to pursue some especial line of original sder mesg pei brgropo le ae | ser oes me econ 
research, Other steadily growing centres are Columbia | tion ‘by ‘Rev, J. Guich, 5. vols. (1786-96), ‘and Athens and Fusti 
College in New York, founded in 1754; the Cornell Ozonienses, edited by Dr. P. Bliss, 4 vols. (1818-20); fp tings ab- 
} ] a 7 ications 0. e Oxfor S| cal Society ; 2 e ver- 
University, also unsectarian, recently enriched by the sity of Oxford from the Earliest Times to 1580" by H. C, Maxwell Lyte 
acquisition of a considerable endowment; Brown Uni- (1886); and Statutes of the University af Oxford com in 1636 under 
versity in Providence; and those of Princeton, Michi- creel | a ee Tan $4. a or; ie —— hed ne 

fe a ee ; ; tee rpassi 
gan, Virginia, and California. At Amherst of Wood in thoroughness and impartiality, are comprised in three 
College, where the number of students in | series: (1) Annals of Cambridge, 4 vols. (1842-52) ; (2) Athens Canta- 
182 was 39, the experiment has rcenly | tas, aria, Gaia aerial Gane 
been made of partially dispensing with examinations | Cambridge and of the Colleges, by the late Robert Willis, edited and 
during the course of study, where the students give noe Sd So wee you. Cas ~ bp om 
evidence of having made satisfactory progress. — Con- | pricige in the Seventeenth Century; Lives of Nicholas Pevrar and Mat- 
siderable modifications have also taken place in the | thew Robinson, by Prof. John E,B, Mayor, 2 vols. (1855, 1856) ; and 
Baker's History of the College of St. John the 4 
1 [For the origin of Pennsylvania College in 1755 see vol. xviii. | edited by Mayor, 2 vols. (1869) ; also J. B. Mullinger, History of the 
p. 753.—AM. ED] . University of Cambridge from the Earliest Times to Accession 

2 [The University of Pennsylvania confers the degree of Ph.D. | J.,2 vols.(1873-85). For both universities see the Doeu issued 


Yale 
College. 


Authorities—On the earlier history and organization of the 


Amherst 
College. 


in course on its scientific students and asan honor. The Johns} by the Oxford and Cambridge Commissions of 1858; also the 
Hopkins grants it to all comers who have passed one year in at- | Wood, Hearne, Tanner, and Rawlinson MSS., and the Cottonian, 
tendance on its post-graduate lectures Bud sustained a satisfac- | Harleian, Lansdowne (especially Kennett and Strype), Baker, 
tory examination.—Am., Ep,] and Cole collections. J. ) 
- 
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UNTERW ALDEN is one of the Forest cantons of 
Switzerland, ranking as sixth in the Confederation. 
It is composed of two valleys through which run two 
streams both called the Aa, and which are called 
Obwald and Nidwald from their position with regard 
to the great forest of the Kernwald in which they are 
situated. In old documents the inhabitants are always 
described as ‘‘ homines intramontani,’’ whether ‘‘ vallis 
superioris’’ (Obwald) or “‘ vallis inferioris’’ (Nidwald). 
The total area of Obwald is 183.3 square miles, 154.2 
of which are classed as productive (forests 37.6), while 
of the remainder 3.8 are covered by glaciers and 4.3 
by lakes. The area of Nidwald is 112.1 square miles, 
84.1 gs productive (forests 27.7); of the rest the 
cantonal bit of the Lake of Lucerne covers 12.8. The 
highest point in the canton is the Titlis (10,627 feet) 
in Obwald. 

The census of 1880 returned the population of 
Obwald as 15,356, an increase of 941 on 1870, and that 
of Nidwald as 11,992, an increase of 291. In both the 
women have a small ay a over the men. The 
native tongue of practically the whole population is 
German (15,254 in Obwald, 11,869 in Nidwald), and 
they are nearly all Roman Catholies (15,078 in Obwald, 
11,901 in Nidwald). Till 1814 the canton was in the 
diocese of Constance; since that time it has (like Uri) 
formed legally part of no diocese, though it is provi- 
sionally administered by the pebop of Chur. The 
capital of Obwald is Sarnen (4039 inhabitants), Kerns 
(2500) being the only other place which is more than 
a village ; that of Nidwald is Stanz (2210). The popu- 

ion is purely agricultural and eh In Obwald 

the forests are remarkable, in Nidwald the fiery energy 
of the inhabitants. In educational matters the stand- 
ard is not very high, but is being gradually raised. 
At the head of the Nidwald valley (but legally in 
Obwald) stands the great Benedictine monastery of 

Engelberg, founded in 1121. There are no railways, 
but one is being made from Lucerne through Obwald 
over the Briinig Pass to Meyringen in Bern. 


] 
| Historically Obwald was part of the Aargau, and Nidwald 
_ of the Ziirichgau. In both there were many great land- 
owners eeeciany the abbey of Murbach and the Hapsburgs) 
and few men; while the fact that the Hapsburgs were 
counts of the Aargau and the Ziirichgau further delayed 
the development of political freedom. Both took part in 
the risings of 1245-47, and in 1248 Sarnen was threatened by 
the om excommunication for opposing its hereditary 
lord, count of Hapsburg. The alleged cruelties com- 
_ mitted by the oy wae do not, however, appear in history 
till Justinger’s Chronicle, 1420 (see-TELL). On April 16, 
1244, Rudolph the future emperor bought from Murbach all 
its estates in Unterwalden and thus ruled this district as 
the chief landowner, as count, and as emperor. On Ist 
t, 1291, Nidwald formed the “ Everlasting League” 
+h Uri and Schwyz (this being the first known case in 
its common seal is used), Obwald joining a little later 
n 1304 the two valleys were joined together under the 
mperial bailiff, and in 1309 Henry VII. confirmed to 
1 the liberties granted by his predecessor—though 
» known to have been granted, However, this placed 
n on an equal political footing with Uri and 
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Schwyz; and as such it took part in Morgarten fight (also 
driving back an invasion over the Briinig Pass) and in the 
renewal of the Everlasting League at Brunnen (1315), as 
well as at Sempach (1386), and in driving back the Gugler 
or English freebooters (1375). For physical reasons, it was 
difficult for Unterwalden to enlarge its territories. Yet in 
1368 it acquired Alpnach, and in 1378 Hergiswyl. So too 
Obwald shared with Uri in the conquest of the Val Leven- 
tina (1403), and in the purchase of Bellinzona (1419), as well 
as in the loss of both (1426). It was Nidwald that, with 
Schwyz and Uri, finally won (1500) and ruled (till 1798) 
Bellinzona, Riviera, and Val Blegno; while both shared in 
conquests of Aargau (1415), Thurgau -(1460), and Locarno, 
ete. (1512), and in the temporary occupation of the Val 
d’Ossola (1410-14 to 1417-22). In the Burgundian war Un- 
terwalden, like the other Forest cantons, long hung back 
through jealousy of Bern, but came to the rescue in time of 
need. In 1481 it was at Stanz that the Confederates nearly 
broke up the League for various reasons, and it was only by 
the intervention then of the holy hermit Nicholas von der 
Fliie (of Sachseln in Obwald) that peace was restored, and 
the great federal agreement known as the compact of Stanz 
concluded. Like the other Forest cantons, Unterwalden 
clung to the old faith at the time of the Reformation, being 
a member of the “ Christliche Vereinigung” (1529) and of 
the Golden League (1586). 

In 1798 Unterwalden resisted the Helvetic republic, but, 
having formed part of the short-lived Tellgau, became a 
district of the canton of the Waldstitten. Obwald sub- 
mitted at an early date, but Nidwald, refusing to accept the 
oath of fidelity to the constitution mainly on religious 
grounds, rose in desperate revolt (September, 1798), and 
was only put down by the arrival of 15,000 armed men and 
by the storming of Stanz. In 1803 its independence as a 
canton was restored, but in 1815 Nidwald refused to accept 
the new constitution, and federal troops had to be employed 
to put down its resistance, the punishment inflicted being 
the transfer to Obwald of the jurisdiction over the abbey 
lands of Engelberg (since 1421 “ protected ” by both val- 
leys), which in 1798 had fallen to the lot of Nidwald. Since 
that time the history of Unterwalden has been like that 
of the other Forest cantons. It was a member of the 
“League of Sarnen” (1832), to oppose the reforming wishes 
of other cantons, and of the “Sonderbund ” (1843) ; it was 
defeated in the war of 1847; and it voted against the ac- 
ceptance of the federal constitution both in 1848 and in 1874, 
It forms at present two half cantons, each sending one 
representative to the federal “assembly of states.” In 
local matters the two valleys are independent. In each 
the supreme authority is the “landsgemeinde” (meeting on 
the last Sunday in April), composed of all male citizens of 
twenty (Obwald) or eighteen (Nidwald) years of age, while 
the cantonal council, which drafts measures and sanctions 
the expenditure of sums below certain fixed small amounts, 
is composed in Obwald of 80 members (including the execu- 
tive council) elected by the people for 4 years, and in Nid- 
wald of 48 (besides the executive council) chosen in the 
same way for 6 years, The executive council is in both 
eases elected by the “landsgemeinde;” in Obwald it con- 
sists of 3 officials and 4 ordinary members, and in Nid- 
wald of 6 officials and 5 ordinary members,—the official 
members being chosen every year, the ordinary every 4 or 
3 years respectively. The existing constitution of Obwald 
is that of 1867; that of Nidwald is dated 1850, and was 
amended in 1877-78. 

It is very remarkable that in both valleys the old “ com- 
mon lands” are still in the hands of the old guilds, and 
“gemeinden” consist of natives, not merely residents, 
though in Obwald these contribute to the expenses of the 
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new “political communes” of residents, while in Nidwald 
the latter have to raise special taxes. In Eugelberg (which 
still retains some independence) the poor are greatly fa- 
vored in the division of the common lands and their pro- 
ceeds, and unmarried persons (or widowers and widows) 
receive only half the share of those who are married. 

See J. Businger, Die Geschichten des Volkes von Unterwalden, 2 
vols., 1827-28, 


UNYORO, a kingdom of Central Africa, bounded 
on the N. and E. by the Nile, on the W. by the Albert 
Nyanza, and on the S.E. by the kingdom of Uganda. 
Tts area is about 1600 square miles. The country is 
very fertile, well-watered, and thickly wooded; for 
the most part it is hilly in character, especially on the 
borders of the Albert Lake and in the neighborhood 
of Massindi and Kiroto, where the mountains have 
an altitude of from 5000 to 6000 feet. The population 
is about 1,500,000. The Wanyoro are of a dark red- 
dish-brown color, and are fully clothed, but are not so 
fine in physique, nor so high in intellectual develop- 
ment as their neighbors the Waganda, to whom, how- 
ever, they appear to be very nearly related. The 
reigning family in Unyoro belongs to the Wahuma 
tribe, and is probably the oldest reigning Wahuma 
family in this part of Africa. The country is gov- 
erned on the feudal system. Numerous tribes to the 
east and north of the Nile, and also on the western 
side of the Albert Nyanza, pay a small tribute to the 
Wanyoro. The latter possess large herds of cattle, 
and are very good ‘herdsmen. The land, too, is cul- 
tivated to a considerable extent,—bananas, sweet pota- 
toes, and dhurra being grown in large quantities. 
Coffee and tobacco are cultivated to a small extent. 
The people are very superstitious, and the numerous 
medicine men and women reap a rich harvest from 
their credulity. The Wanyoro huts are dome-shaped, 
small, and extremely filthy and full of vermin, al- 
though the people themselves are cleanly. Polygamy 
is universal, even the poorest man possessing two or 
three wives. Notwithstanding this, the people are 
fairly moral ; but Unyoro is remarkable amongst Cen- 
tral African tribes for the existence of a definite class 
of courtesans. The Wanyoro are moderately skilful 
workmen, and their iron-work, pottery, and wood-work 
are both neat and tasteful. The only article they ex- 
port is salt, which is obtained in considerable quantities 
at Kibiro on the shores of Lake Albert. 


See Baker’s Albert Nyanza, Felkin and Wilson’s Uganda 
and the Egyptian Soudan, and various papers in Petermann’s 
Mittheilungen by Emin Pasha. 


UPANISHADS. See SansKrirt, vol. xxi. pp. 287, 
289, 294, and BRAHMANISM. 

UPAS, a Javanese word meaning poison, and spe- 
cially applied by the Malays and people of western 
Java to the poison derived from the gum of the an- 
char tree ( Antiaris toxicaria), one of the Artocarpee, 
which was commonly used in Celebes to envenom the 
bamboo darts of the natives. The name of the upas 
tree has become famous from the mendacious account 
(professedly by one Foersch, who was a surgeon at 
Samarang in 1773) published in the London Maga- 
zine, December, 1783, and popularized by Erasmus 
Darwin in *‘ Loves of the Plants”’ (Botanic Garden, 
pt. ii). The tree was said to destroy all animal life 
within a radius of 15 miles or more. The poison was 
fetched by condemned malefactors, of whom scarcely 
two out of twenty returned. All this is pure fable, 
and in good part not even traditional fable, but mere 
invention, 


For a scientific account of the Antiaris, see Horsfield’s 
Plante Javanice Rariores (1838-52) and Blume’s Rumphia 
(Brussels, 1836), and for the legend Yule, Anglo-Indian Glos- 
sary, p. 726 sq. 


UPPER SIND FRONTIER, a district of British 
India, forming the northernmost portion of the prov- 
ince of Sind, in the Bombay presidency. It com- 
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| prises an area of 2139 square miles, and lies between 


O70 


27° 56’ and 28° 27’ N. lat. and between 68° and 69° 
44’ K. long. It is bounded on the N. and W. by the 
Derajat districts of the Punjab and the territory of 
Khelat, on the S. by Shikarpur district, and on the 
K. by the Indus. if the northeast the country is 
hilly; the remainder consists of a narrow strip of level 
plain, one half being covered with jungle and subject 
to inundation, from which it is protected by artificial 
embankments. The land is watered by canals from 
the Indus, of which the chief is the Begéri (85 miles 
in length), navigable throughout by large boats, and 
the Desert Canal, which irrigates the country west of 
Kashmir. The district contains several thriving tim- 
ber plantations. The wild animals comprise an occa- 
sional tiger and hyenas; wild hogs and jackals abound ; 
foxes are occasionally met with; and antelopes, hog- 
deer, and a species of sémbhar deer are found in the 
dense jungle tracts adjoining the Indus. The climate 
is remarkable for its dryness and for its extraordinary 
variations of temperature. The average annual rain- 
fall at Jacobabad is less than 5 inches. There are 
numerous roads of all descriptions, and the Frontier 
Military Railway from Sukkur via Jacobabad to Sibi 
crosses the district. 


The census of 1881 returned the population as 124,181 
(males 70,166, females 54,015),—Hindus numbering 9894, 
Mohammedans 109,183, and Christians 230. The chief 
town is Jacobabad, with a population of 7365. In 1885- 
86 the cultivated area was estimated at 361,415 acres, of 
which 137,149 were cropped, and of these again 8163 were 
cropped more than once. The principal erops are wheat, 
joar, bajra, rice, barley, mustard-seed, and a little cotton 
and gram, Salt, lacquered work, leathern jars, embroid- 
ered shoes, woollen carpets, and saddle-bags are the princi- 
pal manufactures. The internal trade is principally in 
grain, the greater part of which is sent to the Punjab, and 
the transit trade from Central Asia into Sind crosses the 
district, bringing wool and woollen goods, fruits, carpets, 
and horses. 


UPSALA, a city of Sweden, the seat of its oldest 
university and residence of the archbishop of Sweden, 
is situated on the small river Fyris, 42 miles north of 
Stockholm. In spite of its position in a vast and fer- 
tile plain, Upsala was a rather insignificant little town 
till the opening of railway communication in 1866. 
The population, which in 1840 was only 5100, had at 
the end of 1885 increased to more than 20,000 (with 
students, scholars, and others, 23,000). The indus- 
tries of the place are still unimportant, but its trade 
by sea (navigation being open for six or seven months 
of the year) and by rail is somewhat livelier. Upsala 
owes its fame to its university, which was founded in 
1477. In 1624 Gustavus Adolphus endowed it with 300 
farms, the revenue of which formed its entire income 
for more than two hundred years. Parliament now 
contributes nearly the half of its whole revenue (393,- 
300 crowns, or about £21,800 [$105,948], in 1885). The 
professors numbered 58 in 1887, with 61 ‘* docents”’ 
and assistant teachers, and there were 1928 students. 
The last-named are divided into 13 ‘‘ nations’ (based 
on the old ecclesiastical divisions of the country), 
almost every one of which possesses a house of its own, 
with a hall, reading-rooms, and library. About £7200 
[$34,992] is distributed yearly in ‘‘stipendia’”’ or 
scholarships. The new university house, above the 
cathedral, on the site of the former archbishop’s 
castle, is in the Renaissance style, and was built in 
1879-87. It has a great hall capable of holding 2000 
persons, eleven lecture-rooms, ete. The vestibule, 

ighted from above by three large cupolas, sur- 
rounded by open galleries, is particularly fine. The 
library building (called Carolina Rediviva, in remem- 
brance of the Carolina which formerly existed near 
the cathedral) was erected in 1819-41. The library, 
ney 


which has a right to a copy of every book } 
Sweden, at pret (1887) contains 250, 
and 11,000 MSS., among which is the fa 
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Argenteus of Ulfilas’s translation of the Gospels. 
The ‘‘Gustavianum,”’ built by order of Gustavus 
Adolphus for a university house, is now wholly occu- 
pied by the zoological institution. The botanical 
garden (which formerly belonged to the castle) was 
presented by Gustavus ITI. to the university in 1787, 
—the former garden (in the northern part of the 
city), where Rudbeck and Linnzeus worked, and where 
the residence of the latter is still to be seen, having 
been found too small and inconvenient. The medical 
faculty possesses a hospital and anatomical, chemi- 
cal, and pathologico-physiological institutions ; and 
about a mile from the town there is a magnificent 
lunatie asylum. The astronomical and meteorological 
institutions, as well as those of chemistry and physics, 
have also special buildings, all of recent date. The 
Royal Society of Sciences, established in 1710 by Hric 
Benzelius, the younger, occupies a house of its own, 
and has a valuable library. Of the buildings the 
cathedral, founded in the latter part of the 13th 
century and completed in 1435, is the most remarka- 
ble. The material is brick, but the proportions are 
uncommonly noble and harmonious; the length is 
390 feet, and the height inside 88. It has suffered 
considerably from repeated fires, but since 1886 an ex- 
tensive restoration has been going on. The castle, on 
the summit of a long ridge above the town, was 
founded in 1548 by Gustavus I., but not finished till 
a century later, when it was often used as a royal resi- 
dence. It was destroyed by fire in 1702, and for more 
than forty years remained a ruin. At present only a 
small part of itis habitable, and that part is chiefly 
used by the provincial government, and as a residence 
of the governor. Apart from the cathedral and a few 
insignificant houses, there are no remains from the 
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medieval period, the city formerly having consisted 
almost entirely of wooden houses. 


The name of Upsala originally belonged to a place nearly 
2 miles to the north of the present city, which is still 
called Old Upsala. This Upsala, mentioned as early as the 
9th century, was famous throughout Scandinavia for its 
splendid heathen temple, which, gleaming with gold, made 
it the centre of the Svithiod, then divided into a great 
number of kingdoms; three huge grave mounds or barrows 
still commemorate old times. Inthe same place the first 
cathedral of the bishop of Upsala was alsoerected (about 
1100). On the destruction of this building by fire, the in- 
convenient situation caused the removal in 1273 of the 
archiepiscopal see to the present city, then called Ostra 
Aros,! but within a comparatively short time it came to be 
generally called Upsala. During the Middle Ages the cathe- 
dral and the see of the archbishop made Upsala a kind 
of ecclesiastical capital. There the kings were crowned, 
after the election had taken place at the Mora stones, 10 
miles southeast of Upsala. As early as the 14th century, 
however, Stockholm became the proper residence of the 
king. In 1567 Erik XIV. murdered in the castle five of the 
most eminent men of the kingdom, three of them belong- 
ing to the family of Sture. In 1593 was held the great 
synod which marks the final victory of Protestantism in 
Sweden; in the same year the university was restored by 
Charles IX. In the castle Christina, daughter of Gustavus 
Adolphus, resigned her crown to Charles X.in 1654. In 
1702 nearly the whole city, with the castle and the cathe- 
dral, was burnt down. Among the teachers of the uni- 
versity who have carried its name beyond the boundaries 
of their own country, the following (besides Linnzus) 
deserve to be mentioned: Olof Rudbeck the elder, the 
author of the Atlantica (1630-1702); Torbern Bergman 
(1735-1784), the celebrated chemist ; and Erik Gustaf Geijer 
(1783-1847), the historian. 


1 The name first occurs in Snorro Sturluson in connection 
with the events of the year 1018; it signifies ‘‘ the mouth of the 
eastern river.” 
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TALBOT, Joun (1645-1727), an English missionary 
to the American colonies, was born at Wymondham, 
Norfolk county; entered Christ’s college, Cambridge, 
1660; became Fellow of Peterhouse college in 1664. 
In 1695 he was instituted rector of a small parish in 
Gloucestershire, and in 1702 was chaplain of the ship 


Centurion, when he met the first missionaries of the | 


Society for the Propagation of the Gospel in Foreign 
Parts, entering its service in the same year, and 
coéperating for some time with George Keith in most 
of the American provinces. He laid the corner-stone 
of St. Mary’s church, Burlington, New Jersey, and 
in 1704 settled in charge of that historic parish. For 
near twenty years he steadily urged the appointment 
of a bishop for America, and Governor Hunter found 
him in 1711 ‘*a perfect honest man, and an indefatiga- 
ble laborer; if he had less warmth he might have 
more success, but that’s the effect of constitution.” 
Tn 1720-22 he was in England, where he obtained the 
accrued interest on Archbishop Tenison’s legacy, and 
later the income from it. he society which he 
served suspended this payment two years later on a 
false accusation of disloyalty, disregarding appeals for 
his reinstatement from Philadelphia and elsewhere 
though the Bishop of London’s Commissary reporte 

him ‘‘universally beloved, even by the Dissenters.’ 
To this virtual dismissal he meekly submitted until 
his death at Burlington, 29 November, 1727. 

Dr. G. M. Hills, in his History of the Church in 
Burlington, N. (1876), supported the tradition 
that Talbot was made a bishop by the Nonjurors in 
1722. This Dr. John Fulton, in Perry’s History of 
the American Episcopal Church (1885), appears to 
disprove, showing that Talbot was not a Jacobite but 
a Hanoverian. 

TALLMADGE, Bengamin (1754-1835), a colonel 
in the Revolutionary army serving with Connecticut 
troops, at the head of whom he cleared Long Island 
of British garrisons and Tory forces by brilliant 
exploits in 1779 and 1780 between Oyster and Hunt- 
ington bays. On this island, near Port Jefferson, 
he was born on the 25th of February. At Yale 
College he was a classmate of Nathan Hale, whom 
General Howe ordered to be executed as a spy (22d 
September, 1776) with unwonted barbarity. Tall- 
madge was graduated in his twentieth year and left 
the school-teacher’s desk with the first alarms of war. 
It was owing to his remonstrances that the captured 
André was not delivered into Arnold’s hands, but was 
retained in his custody and executed under his super- 
vision. In the latter years of his army life pene 
was a member of Washington’s staff, but on_the 

. restoration of peace he settled as a merchant in New 
York, taking also an active part in politics as an 
7 adherent of Jefferson’s doctrines, which for sixteen 
years, until 1817, lie advocated in the national House 
of Representatives. In his 82d year he died on the 
—Tth March, at Litchfield, Connecticut, ni 2 long 
_ been revered as one of the survivors of the Revolu- 


ry military officers. 
In the same town his son, FrepERIcK AUGUSTUS 
j 


? 


TALLMADGE (1792-1869), was born on the 29th of 
August. After graduation at Yale College in his 
twentieth year, he studied law in the famous school 
of his native town, but his professional career, which 
was lucrative, was passed at the bar of New York. 
He held many public offices; as president of the State 
Senate, judge of the Supreme Court, recorder of the 
city, representative in the thirtieth Congress, police 
superintendent and clerk of the Court of Appeals. 
As recorder he suppressed with great vigor the Astor 
Place riot of 1849, between the partisans of the actors 
Forrest and Macready. He died on the 17th September, 
ten years after his publication of Memoirs of his father. 

TALLMADGE, James (1778-1853), son of a colonel 
of the same name, was born on the 28th January, 
at Stamford, near the head of the Delaware river, 
and died on the 29th September, in New York. 
After graduation at Brown University in 1798 he 
studied law and became private secretary to Governor 
George Clinton. While a member of the fifteenth 
national Congress, he opposed the admission of 
Missouri as a slave State. A the State legislature of 
1824 he favored the choice of Presidential electors by 
a direct vote of the people. His popularity was 
attested by his election in 1825 as lieutenant-governor 
by 32,000 majority, the largest which had then been 
obtained in his native State. At the close of his 
official term he became a merchant in New York city, 
to the interests of which he devoted much attention. 
He was one of the founders of its university, and for 
many years president of the American Institute. In 
1835, while visiting Europe, his personal influence 
with the Czar secured the abolition of a vexatious 

uarantine at Elsinore. Tallmadge in 1837 sent to 
Raae the equipment for two cotton mills, and thus 
rendered nugatory the English laws prohibiting the 
export of textile machinery. He was an ardent 
advocate of the ‘* American system’ of protection to 
home industry. 

TAMMANY SOCIETY is a political organization 
in New York city which marks a serious defect in the 
American electoral system, and is of wide impor- 
tance from its frequently decisive influence in de- 
termining State and national elections. Its origin 
dates from the beginning of our present constitutional 
era in 1789, though its traditions are still earlier. 
Among the troops of the revolutionary army and the 
Whig patriots the struggle for independence awakened 
a desire to substitute some purely American legends 
and emblems for those popular with the British soldiers 
and the Tories. ‘To this purpose the half-mythical and 
half-historical accounts of a Delaware Indian chief 
named Tamanend or Tammany readily lent them- 
selves. The scenes of his career were variously lo- 
cated in the Delaware and Schuylkill valleys from 
Princeton where his grave is said to be, to Philadel- 
phia where legend reports that he welcomed the arrival 
of William Penn.' His reputed wisdom, his pacific 


1S, L. Mitchill published a Life of Tammany, New York, 1795, 
containing the legends and facts known concerning him blended 
in a semi-serious manner. 
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temper and his victories over the stratagems and the 
violence of the devil, together with the purely Ameri- 


can character of Indian names and manners, caught | lasted until the death of the younger governor. 


TAMMANY SOCIETY. 


obstacles to Clintonian preferment. A bitter feud 
sprang up between Tammany and the Clintons which 
Dur- 


the patriotic fancy and led to the formation of Tam-|ing its progress the society in 1812 defeated De Witt 
many clubs first among the Pennsylvania troops, then | Clinton in his candidacy for the national presidency, 


among the soldiers of the South, and also among the | 
civilian Sons of Liberty. They called their meeting | 


laces wigwams, their chiefs Sachems, their master 
gwams, 


of ceremonies a Sagamore, and their door-keepers | 


Wiskniskies, while their paraphernalia were wam- 
pum, feathers, buck-tails, pipes, and other articles 
peculiar to Indian life. The 12th of May was fixed 
upon as ‘ammany’s birth-day and until the war of 
1812-15 was celebrated as a holiday by the populace. 

William Mooney, a leader of the Liberty-boys in 
New York city, of Irish parentage, who had a talent 
for mummery, formed an association in 1789 based 
upon the idea of reverence for Columbus, the manage- 
ment of which was to represent the New World as the 
product of engrafting European civilization upon abo- 
riginal stock. The government was to be that of a 
white man assisted by twelve councillors simulating 
native chiefs. But the public persisted in identifying 
it with the old Tammany clubs on account of its Indian 
features, and especially because the revelries of the 
Sons of Liberty had brought their clubs into a dis- 
credit under which they dwindled away, their strength 
and mummeries passing over into the Mooney organi- 
zation. The new society yielded to the popular im- 
ab lt adopted the Tammany tradition, and in 1805 

came incorporated as the ‘‘ Columbian Order or the 
Tammany Society.’”’ At first the new society was 
chiefly convivial, and political only because politics 
were the general diversion of the times. It was highly 
patriotic and took up occasional collections for the relief 
of some unfortunate soldier; whence the myth spread 
abroad that it was primarily a charitable organization. 
During Washington’s administration the society, 
tricked out in paint and feathers, entertained a dele- 
gation of Indians from the discontented Creek tribes 
so successfully as to enable the government to conclude 
an advantageous treaty with them, and, owing to the 
popularity thus acquired, many of the friends of the 
administration became members; yet Hamilton de- 
clared that the passage in Washington’s Farewell 
Address, warning the people against the dangerous 
tendency of political combinations, was levelled at the 
Tammany Society, which led many of the Federalists 
to withdraw. 

Many circumstances combined to lead the Columbian 
Order into political prominence. The wealthier fami- 
lies of New York affected highly aristocratic preten- 
sions, and their political weight had recently been 
Te by the restoration of many Tories to the 
right of suffrage,—a matter of the greater importance 
because the possession of real estate was a qualification 
for voting which disfranchised the populace. The Cin- 
cinnati Society was in the depths of unpopularity as an 
attempt to perpetuate hereditary distinctions, and Tam- 
many was regarded as a counterpoise to its influence. 
But the organization of the society was favorable to 
intrigue. Its twelve Sachems were an inner circle of 
confederates acting secretly and irresponsibly, while 
about them were gathered the members of a general 
committee to which all ranks had admission. By its 
fundamental law the internal or private administration 
was to be subordinated to the outer and general man- 
agement, but in practice the rule has always been 
reversed. The society was the receptacle of the 
popular democracy, the champion of its enfranchise- 
ment, and all through his public history the steadfast 
adherent of Aaron Burr, who led it into the Republi- 
can or Jeffersonian ranks, and whom its influence 
placed in the chair of the national _vice-presidency. 
Among the Republicans, George Clinton and_ his 
nephew De Witt were ambitious and animated by a 
deep hostility first to Burr and then to the Livingstons 
who had attached themselves to Tammany and were 


and placed Madison a second time at the head of the 
government. But two events occurring during this 
contest did much to confirm the ascendency of Tam- 
many. Martin Van Buren, the astutest of politicians, 
who started asa Clintonian Republican, became the head 
of a political junto at Albany known as the Regency, 
and promoted an alliance between it and the grand 
Sachems and the county leaders of his party. Then, 
too, the Constitution of New York was amended in 
1821 by the removal of the freehold qualification for 
voting,—a change which gradually transferred power 
from the aristocratic families to the democracy, and in 
due time substituted men of inferior character in the 
management of the society for the sagacious and strong 
leaders who for two generations dominated the councils 
of the wigwam. Through this decadence of its interior 
and secret management it became the instrument for 
a time of Fernando Wood, whose theory of practical 
politics was government from beneath and not from 
above, and then of the Sweeny, Connolly, Hall and 
Tweed ring, which was overthrown by the reformers 
led by Samuel Tilden and Charles O’Conor. Since 
the defeat and obloquy of the Tweed ring the society 
has engaged in less corrupt political trafhe, but still is 
the most potent voluntary organization in the country,? 
often holding the balance of power in the party or fac- 
tional contests of New York, and in close elections deter- 
mining how the large electoral vote of the State shall 
be thrown in presidential campaigns. Several attempts 
to weaken the hold of Tammany Hall upon the control 
of elections have arisen within its own body, as when 
its peace was first invaded by the slavery issue and the 
Barnburners or opponents of Southern domination 
drove their adversaries, the Hunkers, into the Stuy- 
vesant Institute, or Fernando Wood led his adherents 
to Mozart Hall, or the reforming democracy repudiated 
Tweed and organized in Irving Hall; but sooner or 
later the superior adroitness of the Tammany leaders 
has reabsorbed the seceders or established a compro- 
mise with them. 


The society first found domicile in public houses on 
Broadway and Broad Street, but from 1811 to 1867 it occu- 
pied a structure of its own at the corner of Nassau and 
Frankfort Streets, which was considered at the time one 
of the most elegant of club-houses, and then it transferred 
its wigwam to the present spacious quarters at the rear of 
the Academy of Music on Fourteenth Street. 

Tammany Hall has always been a professed adherent of 
the Democratic party, but in the exigencies of practical 
politics it has at times suffered its party to be beaten when 
it was within its power to prevent it, and even when de- 
feated itself has shrewdly managed to have important 
recognition in the distribution of the spoils of office. Its 
career illustrates a great defect in the election system of 
the United States,—a defect which has given a legitimate 
function to such an organization. Fora long time none of 
the States in the Union, and at present but few of them, have 
made legal provision for the initial steps in the exercise 
of the suffrage right. Legislation began with taking the 
poll, or at the most with registering the names of qualified 
voters. Fora polling booth, and for inspectors and judges 
of elections the State provides method of sel n and 
payment. But there is a large amount of preliminary work 
to be done in every party contest, before the actual election 
can take place, and this work is usually left to the initia- 
tive of the voters, who are certain to act through their 
party organizations. The time and place of ho - 
mary meetings to choose delegates to ward or munic 
conventions, the right of citizens to vote at the prin 
or of testing their party allegiance, the caucuses t 
candidates and lay out the work of conventi 
nation of inspectors and judges of elections 
tantamount to their appointment, the select 


1 After Tweed’s defeat the fortunes of Ts 0 
by John ara! aman of unquestioned probity : 
died June 1, 1886, It was the hostility 0 Kelly 
Tilden in the presidential campaign 47 
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legal ugents to keep tallies, challenge votes, and bring 
electors to the polls, the printing and distribution of tickets 
on the subtle manipulation of which an election has often 
been made to turn, the practical locating of the polling 
place in some drinking resort owned by a party henchman, 
and providing money for numerous legitimate expenses not 
recognized in the statutes, all afford room for the growth of 
what is called “ machine politics.” By skilful management 
of these preliminaries the great mass of voters is easily re- 
duced to the necessity either of abstaining from casting a 
ballot or of merely registering the decrees of hidden and 
irresponsible manipulators. It is in this field that leaders 
find scope to exact pledges, to trade and bargain for influ- 
ence or office, and to use money corruptly. To take over- 
sight of all these functions it has become the practice of 
political parties to keep up during the intervals of elections 
an organization of committees, usually composed of office 
holders or of professional politicians and persons of leisure, 
too often saloon-keepers, who are to the whole electoral 
body what the cadres of the army are in times of peace, a 
framework upon which the recruits form for campaigning 
purposes. Such machinery is not only legitimate but it is 
absolutely necessary to carrying on a government by par- 
ties, and it is the deepest reproach of the American system 
that in the fundamental exercise of primary sovereignty 
the statutes have left the citizens without provision or ac- 
commodation for their initiative duties, without legal forms 
of procedure, and without judicial remedies for tricks or 
stratagem. 

Tammany Hall would not have attained to its invincible 
permanence and power if this legitimate field of action had 
not been left open to its occupancy. It early gave itself to 
practical politics and developed a machinery admirably 
adapted to supply the defects of the American system. It 
had a secret and irresponsible interior committee of grand 
Sachems to devise, whose will was implicitly obeyed by a 
huge organization ramifying into every ward and precinct 
of the city. With the exception of the decadent times 
when its councils were swayed by Wood, and Sweeny and 
Tweed, it has known how to secure the services of men 
astute in intellect, influential in society and personally 
upright. It was always in a high state of organization and 
discipline, and could instantly take the field for action. It 
understood how to replenish its treasury from the purses 
of men ambitious for office, it has insisted on ample recog- 
nition in the distribution of remunerative public positions 
among its adherents, and by these means it has kept its 
organization loyal to its interests or forced its recalcitrant 
members into reconciliation or obscurity. Its Democracy 
is a tradition, its actual business is the control of govern- 
ment, and its practical supremacy in New York city is 
seldom subject to intermission, while it has often directed 
the destinies of the State and the nation. To some minds 


_so powerful a political organization is anomalous, but it is 


only unique, for it is a natural growth upon a defective 
electoral system, and its example has prescribed the methods 
of machine politics wherever they prevail in the United 
States. 

An account of the rise of Tammany Society to political 
importance is contained in Harper's Monthly Magazine for 
April and May, 1872. (D. 0. K ) 


TANEY, Roger Brooke! (1777-1864), chief jus- 
tice of the United States from 1836 to his death, 
descended from Roman Catholic settlers in Maryland, 
and was one of that faith himself. In 1799 he was 
elected to the State legislature as a Federalist. In 
1801 he settled in Frederick, where he built up a lucra- 
tive practice, and five years later married a sister of 
F. §. Key, author of ‘‘The Star-Spangled Banner.”’ 
In 1811 he successfully and gratuitously defended 
General James Wilkinson before a military court. He 
was a member of the State senate 1816-21, during 
which time he defended Jacob Gruber, a Pennsylvania 
Methodist, who had been indicted for inciting slaves 
to insurrection by a camp-meeting sermon: in this 
trial he called slavery ‘‘a blot on our national charac- 
ter and a subject of national concern, which may at 
all times be freely discussed.” Removing to Baltimore 
in 1823, he soon became the acknowledged leader of 
the State bar. In 1827 he was appointed Attorney- 

of Maryland and in June, 1831, Attorney- 
General of the United States. He told Amos Kendall 


chronological particulars of his life will be found in 
cle UNITED STATES in this volume, p. 840, and are there- 
omitted here. 
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that in taking a political office he sacrificed his ambi- 
tion, which was to be judge of the Supreme Court. He 
now became President Jackson’s ‘‘most trusted and 
confidential adviser,’’ as to the burning question of that 
time, the Bank. 

The United States Bank was rechartered for twent 
years on the 10th April, 1816, at Philadelphia, with 
nineteen and ultimately with twenty-five branches. 
Nicholas Biddle became its president in January, 1823. 
The quarrel between it and the government began in 
June, 1829, and in October, S. D. Ingham, Secretary 
of the Treasury, gave the first hint of authority to 
remove the government deposits in case the bank 
abused its power. ‘Taney ‘‘abhorred all alliance be- 
tween the government and the money power, as fatal 
to liberty and a high civilization.’’ Believing that the 
bank had violated its charter and was corrupting the 
country, he wrote on the 27th June, 1832, to Jackson, 
giving reasons against renewing its charter. A renewal 
bill which passed Congress was vetoed on the 10th 
July, Taney alone of the Cabinet approving the Presi- 
dent’s message. The following summer, 5th August, 
1833, he wrote to Jackson urging the removal of the 
government deposits, but W. J. Duane, then Secretary 
of the Treasury, declined ‘‘ to plunge the fiscal concerns 
of the country into chaos at a moment when they were 
conducted by the legitimate agent with the utmost 
simplicity, safety and despatch.’’ Taney displaced 
Duane on the 23d September, 1833, and three days 
after ordered the removal, directing that after the Ist 
October ensuing ‘‘the revenue should be deposited in 
certain State banks.’’ The deposits already in the 
U. 8. Bank [about $9,000,000] were to be drawn out 
only when needed for the use of government. <A panic 
followed, which the friends of the bank credited to the 

administration, while its enemies claimed that it had 
produced the crisis by unnecessarily contracting credits 
for political effect. An impartial account of the 
/matter even after half a century is not to be had: 
for one side see Tyler’s Memoir of Taney (1871), for 
the other W. G. Sumner’s Andrew Jackson (1882). 
The subsequent fate of the bank seemed for many to 
justify the government. It was mismanaged and 
collapsed; its president with four others was crimi- 
nally prosecuted and Biddle died insolvent. At the 
time the removal of the deposits was denounced by 
Clay, Webster, Calhoun and all the congressional 
leaders, and the Senate rejected Taney’s nomination 
as Secretary of the Treasury after he had held the 
office for nine months, 

Taney retired to his legal practice, receiving ovations 
in Baltimore and at Frederick. But Jackson did not 
forget him. In January, 1835, he was nominated for 
Associate Justice of the Supreme Court, Chief Justice 
Marshall privately approving : consideration was ‘‘ in- 
definitely postponed”’ by the Senate, which amounted 
to rejection. On the 28th December following, Mar- 
shall having died meantime, he was nominated as 
Chief Justice and, after much opposition from Clay 
and Webster, confirmed by fourteen majority, 15th 
March, 1836. From this time his life was merged in 
that of the Supreme Court. His opinions from that 
bench from 1836 to 1861 were reported by his son-in- 
law, J. M. Campbell. 

In the notorious Dred Seott case of 1857, from 
which only Justices McLean and Curtis dissented, the 
plaintiff sued his master Dr. Emerson, an army sur- 
geon, who had taken him to Rock Island in 1834, 
thence to Fort Snelling in 1836, and back to Missouri 
in 1838. On questions of conflict between the jaws 
of the latter State and of Illinois, the trial came 
before the Supreme Court. Mr. Taney’s opinion was 
very long and by the emancipation of slaves soon 
became obsolete. With patient assiduity he explained 
that it was not the province of the Court to decide on 
the justice or injustice, policy or impolicy, of the law, 
but to interpret it ‘‘ with the best lights we can obtain, 
and to administer it as we find it, according to its 
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intent and meaning when it was adopted.’’ Never- 
theless the opinion did travel beyond the issues 
legally involved, and its obiter dicta became a matter 
of fierce contention. 
antly refuted in the opinions of Justices McLean 


and Curtis, of the sentiments concerning the negro | 


which prevailed at the adoption of the Constitu- 
tion in the civilized world, and includes these sen- 
tences as to members of that race: ‘‘They had for 
more than a century been regarded as beings of an 
inferior order, and altogether unfit to associate with 
the white race, either in social or political relations ; 
and so far inferior that they had no rights which the 


white man was bound to respect, and that the negro | 


might justly and lawfully be reduced to slavery for his 
benefit.’’ Although these words were a rhetorical and 
not a legal conclusion, the decision was in correspond- 
ence with them, for it denied Scott’s citizenship and 
his right to sue in the United States courts on the 

round of his African and slave status, rejected the 

octrine that residence in a free State could work 


emancipation, and declared the Missouri Compromise | 


unconstitutional. Its effect was to make ‘‘slavery 
national and freedom sectional.”’ A 

The decision made a great stir, and did much to 
arouse in the North a determined resistance to the 
aggressions of the slave-power. It was so violently 
attacked by Mr. Seward in the Senate, that Taney told 
a friend that, had Seward been elected instead of 
Lincoln, he would have refused to administer the oath 
of office. From this date his public usefulness was 
practically ended. At the outbreak of the war he 
came into ludicrous conflict with the authorities. One 
John Merryman of Baltimore county having been 
arrested by military order and lodged in Fort Me- 
Henry, Taney issued a writ of habeas corpus and 
tried to attach General Cadwalader for contempt in 
refusing obedience, denying that there was any power 
to suspend the writ except in Congress. e said: 
‘““Tt was likely he should be imprisoned in Fort 
McHenry before night, but he was going to court to 
do his duty,’’ but he was not molested. In 1863 he 

rotested against the tax on judicial salaries: his 
etter being ignored by the Secretary of the Treasury, 
he consoled himself by having it entered on the 
records of his court. Later in that year he bewailed the 
decay of the Supreme Court, and saw ‘‘no ground for 
hope that it will ever again be restored to the author- 
ity which the Constitution intended to confer upon it.”’ 
Within four months of his end he sent to a niece, who 
asked him for a sentiment, Horace’s noble Justwm et 
tenacem propositi virum. He died at his home in 
Baltimore 12th October, 1864, revered by lawyers for 
his professional eminence, beloved by friends who knew 
his virtues, pitied by men in power at Washington as 
a belated remnant of effete opinions, and abhorred by 
political foes as one who had prostituted a great office 
to the defence of slavery. Taney was a man of strict 
purity, of kindly humanity, of high and delicate sense 
of official and private honor. He freed his slaves as 
soon as he inherited them, and pensioned the aged 
ones. But he was a Marylander, hardly ever out of his 
native State or the adjoining capital, and he held the 
views of his section. Rinehart’s excellent bronze 
statue of Taney stands in front of the State capitol at 
Annapolis, and a second similar monument adorns the 


city of Baltimore. (F, M. B.) 
TAPPAN, Arruur (1786-1 865), a philanthropist 
and merchant, was descended from a Yarmouth, En- 


gland, emigrant to Newbury, Massachusetts. His 
father, Benjamin (1747-1831), served in the Revolu- 
tionary army, and was a merchant in Northampton, 
Massachusetts, where Arthur was born on the 22d 
May, 1786. After a mercantile training in Boston, 
the son on attaining his majority went to Portland, 


It contained a review, triumph- | 


} 


Maine, and two years later removed his business to. 


Montreal, whence he was driven by the war of 1812. 
In 1815 he settled in New York as an importer and 


TAPPAN—TARIFFS. 


| jobber of silks, rising rapidly in fortune, giving munifi- 


cently to religious and charitable objects, and stim- 
ulating his contemporaries to a hitherto unwonted 
beneficence. His liberality enriched Auburn Theologi- 
cal Seminary, Kenyon College, Lane Seminary at 
Cincinnati and Yale College, while Tappan Hall at 
Oberlin isa monument of his generosity. 

It was chiefly in connection with the anti-slavery 
movement that his fame became national. He released 
Wm. Lloyd Garrison from prison in Baltimore by 

aying his fine; he republished a large edition of 
Whittier's Justice and Expediency; he befriended 
Prudence Crandall in her contest with the selectmen 
of Canterbury, Connecticut, over the education of 
negro children : he was the founder of the New York 
Anti-slavery Society in 1833, presiding over it for 
years, as well as over the American Anti-slavery 
Society when it was formed in Philadelphia. He was 
‘‘scraped down’’ at a prayer-meeting for petitioning 
Heaven to pity the slaves; was threntenaal with vio- 
lence for taking a colored preacher into his church pew; 
was denounced as an incendiary by the public press ; 
was driven from an anti-slavery meeting in 1834 by a 
mob which five days after wrecked his dwelling house ; 
defended his store for several days with an armed 
guard ; and is said to have had $50,000 set as a price 
for his delivery into the hands of his Southern foes. 
When urged by merchants and friends to pause in his 
course for the sake of his creditors, he replied ‘I will 
be hung first.’’ The fugitive slave law had no respect 
from him, and his contributions to the anti-slavery 
cause were $1000 a month for years, and until business 
reverses caused by the burning of his warehouse in 
1835, and the financial disturbances of 1837. Liabili- 
ties of $1,100,000 he discharged in the following 
eighteen months, but he suecumbed to bankruptey in 
1842, giving up everything even to his watch to his 
creditors. He then went into the service of his former 

artners, and in 1849 bought a half interest in his 
bositaes mercamile agency. His later years were 
passed in Passaic, New Jersey, and in New Haven, 
Connecticut, where he died on the 23d July, 1865. 
Garrison eulogized him as ‘‘the embodiment of in- 
tegrity and justice, of world-wide philanthropy and 
genuine piety, of true modesty and utter self-abnega- 
tion. No man was ever more faithful to his econvic- 


tions of duty, lead where it might, through the flood - 


or through the fire.’”’ 
A good subject is badly handled in his Life (1870) 
by his brother Lewis Tappan (1788-1873) who was 
his partner in business from 1823 to 1841, who with 
him founded the Jownal of Commerce in 1829, of 
which Horace Bushnell was one of the first editors 
and who shared his anti-slavery labors and persecu- 
tions. Lewis was a founder and life-long officer of the 
American Missionary Association, and he established 
the first mercantile agency in the country. 
An elder brother, BENJAMIN TAPPAN (1773-1857) 
emigrated in 1799 to Ohio, where he became a Demo- 
cratic politician and a lawyer. He served his State in 
its legislature and on its bench, was an officer in the 
war of 1812, was a judge of a United States Cirenit 
Court, and served a term (1839-1845) in the national 
Senate. He published Reports of his court in 1831, 
and in his seventy-fifth year wheeled into line with the 
Freesoil party. 
DAvip TAPPAN (1752-1803) was an uncle of Arthur. 
After graduation at Harvard he passed an eighteen 
ears’ pastorate of a Congregational Chureh at New- 
ury, Massachusetts, and in 1792 became Hollis pro- 
fessor of divinity at Harvard. He publishe | Sermons 
and Lectures on Jewish Antiquities (1807). — 
Witi1amM Brycuam Tappan (1794-1849), 
born in Beverly, Massachuesta best 
his long and zealous service of the Su 
pee He left behing re iz volume 
which oceur several popu 
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TARLETON, Sir BANAstrRE (1754-1833), ‘* the 
most brilliant and ruthless cavalry soldier who fought 
for the king in the Revolutionary War,’ was born in 
Liverpool, in land, on the 2Ist of August, being the 
third son of 
mayor of that city. A purchased cornetcy in the 
king’s dragoon guards in 1775 diverted him from the 
pursuit of law or merchandising, and sent him the next 
year to America, where he was one of the scouting 
party which captured General Charles Lee at Basking- 
ridge. He saw nearly all the actions in New Jersey 
and Pennsylvania and was Captain in the rear-guard 
of Clinton's march from Philadelphia to Sandy Hook. 
At the head of the British Legion which he had 
recruited he appeared at the end of 1779 in the Caro- 
linas, where he gained ferocious distinction, abetting 
and guiding the internecine conflicts of Whigs and 
Tories in that section. On one occasion with six men 
he rode a hundred miles in one day and captured a 
redoubtable Whig who had repelled previous raiders 
from his door. At Waxhaw on the upper Wateree 
river his command killed 113 and ‘‘ badly hacked ’’ 150 
militia belonging to Buford’s fleeing troops, while they 
were suing for quarter, taking but 53 prisoners (29th 
May, 1780). His rash attack on Sumter’s position at 
Blackstock ended in his retreat, and at Cowpens (17th 
January, 1781) Morgan gave him and his 1100 troops 
a disastrous repulse. The battle of Guilford Court 
House cost him half his right hand, and the siege of 
Yorktown surrendered him to the Americans. But it 
was as a raider upon dwellings and barns that his name 
became a terror to nurses and children, although he 
spared Jefferson’s property at Monticello when on a 
foray to Charlottesville. ‘Tarleton’s defeat at Cowpens 

rejudiced the king against him, and on his return to 
En land this dislike recommended him to the Prince 
of Wales, whose dissipated set he joined although upon 
a lieutenant-colonel’s half-pay. In London, whither 
he went after being defeated in a parliamentary elec- 
tion, he was posed by his admirers as the handsomest 
man about London, and as the foremost hero of the 
American war. In 1787 he published a History of the 
Campaigns of 1780-81 in A i Southern Provinces A 
Nort. merica, written with vivacity but bitterly 
resented by Cornwallis. The year 1790 brought him 
a colonel’s commission and a seat for Liverpool in the 
House of Commons, where he supported the opposi- 
tion. In 1796 his own brother contested his seat, but 
he saved it by flourishing his maimed hand on the 
hustings. Canning carried his constituency for him- 
selfin 1812. Asa legislator he was a ‘“‘ sparkling and 
fluent speaker,’’ indulging himself freely in military 
criticism, often at the expense of the subsequent Duke 
of Wellington, who retorted on one occasion that he 
“would rather follow Tarleton’s example in the field, 
than his advice in the senate.’’ The year when Can- 
ning won from him his seat in parliament witnessed 
his attainment of a general’s full rank; in 1818 he 
_ became a baronet sts in 1820 a G.C.B. His promo- 
tions marked the favor of the prince regent, who also 
transferred to him his celebrated mistress ‘‘ Perdita ”’ 
with a large settlement, which provided for Tarleton 
until, in 1798, he married the well-dowered natural 
daughter of the fourth duke of Ancaster. He held 


ohn Tarleton, who ten years later was | - 
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body during the previous year, for which he was 
‘rewarded in 1796 by election to the United States 
Senate and in 1800 to the governorship of the State. 
He died on the 6th June, 1803, at Nassau, N. P 
His son, Jostan TATNALL, Jr. (1796-1871), entered 
the United States navy from the Savannah district in 
1812, serving first in the ‘‘Constellation’’ under 
Captain Charles Stewart. He saw service also with 
|Decatur in the Algerine expedition of 1815, with 
| Porter against the West Indian pirates in 1823, and 
with M. ©. Perry on the African coast in 1842. In 
the Mexican war he took part in the attacks on Tam- 
Ven and Vera Cruz. Appointed flag officer of the 
ast India squadron in 1856, three years later he was 
present at the British attack on the Chinese forts on 
the Pei-ho river and joined in the attack, exclaiming 
‘* Blood is thicker than water.’’ The next year he 
brought the first Japanese embassy to the United 
States. When Georgia seceded he resigned his com- 
mission at once and went to superintend the defences 
of Savannah. As admiral in the Confederate navy, 
he made an ineffectual ‘resistance to Commodore 
Dupont’s capture of Port Royal, and later was obliged 
to evacuate Norfolk, Virginia, when he ordered the 
iron-clad Merrimac (or Virginia), which had been 
blockaded there after her famous encounter with the 
Monitor, to be blown up. At the close of the war 
Tatnall went to Nova Scotia, but afterwards became 
harbor master of Savannah, where he died on the 15th 
June, in his seventy-fifth vear. 

TAXATION rn tae Unirep Srares. The sub- 
ject comprises the two heads of NATIONAL, and StTarE 
AND Loca TAXATION. 

The inability of Congress under the Articles of 
Confederation to obtain a revenue regular 
and sutlicient for the needs of government, 
was one of the chief causes that led to the 
adoption of the Constitution. In the words of this 
document, ‘‘ The Congress shall have Power to lay and 
collect Taxes, Duties, Imposts and Excises, * * 
but all Duties, Imposts and Excises shall be uniform 
throughout the United States.’’ Another limitation 
upon Congressional powers of taxation is 
the provision that ‘* Representatives and 
direct Taxes shall be apportioned among 
the several States which may be included within the 
Union, according to their respective numbers,”’ as 
determined by a decennial census. Direct taxes, which 
by decision of the Supreme Court include only those 
on polls and land, on account of their unpopularity, 
and manifest inequality as levied under the provisions 
of the constitution, have been but sparingly employed ; 
once in 1798, and once each in the two wars of 1812 
and 1861. The whole revenue from this source has 
amounted to but $27,989,000. 

The constitution deprived the individual States of 
the power to lay duties on imports, and this, together 
with the fact that such a tax would rouse least oppo- 
sition to the new government, resulted in 
the adoption of a system of customs duties 
as the foundation and chief source of 
national revenue, and so it has always remained. 

Revenue, however, has not been the sole end kept 
in view. In fact, it has often been regarded as of 


National 
taxation. 


Constitu- 
tional law. 


Customs 
duties. 


command in Ireland, and in the Severn district, and| minor importance. The development of a diversified 


issue on the 23d of January, 1833, at Leintwardine in 
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The rates of duty, increased by the demands of the 
revenue, were raised still higher to counterbalance | 
heavy internal taxes. New encouragement was given | 
to the development of many industries, which, when | 
the war ended, demanded a continuance of the sup-: 
port that led to their establishment or extension; and 
the war tariff, so far as its protective features are con- 
cerned, has remained with but slight diminution to 
the present time. Table I., based on the Report 
for 1885 of the Commissioner of Commerce and Navi- 
gation, will show, for periods corresponding in a broad 
way with the changes in tariff policy, the annual 
averages of the net imports, free and dutiable, and of 
the duties collected thereon, together with the propor- 
tion of duties to total and to dutiable imports : 


TABLE I. 
1 
a & a 7 & “F Sad [Seta 
3 Boe ae [oga) Coe 1s ost 
5 3 2 hi BO | Ph | seca 
oy Zz > Qa a mg | 4 
| 
Thous. | Thous. | Thous. | Thous. | Pr. ct. | Pr. ct 
1791-1816 | $51,690 |......0...002]-esoveaceoees be GA RE ay Ra Sa 
(1821-30.) (1821-30.) 
1817-1830 | 62,436] $8,325 | $53,424 | 23,275| 37.27 6.25 
1831-1842 | 103,679 | 389,768] 63,911 | 28,476] 22.64 36.73 
| 1843-1846 | 93,156 | 16,685} 76,471 | 26,231] 28.15 34.3 
| 
1847-1861 | 233,792 | 35,650} 198,142) 47,768] 20.43 24.1 
| 1862-1870 | 320,190 | 32,149 | 288,041 | 129,056} 40.3 44.8 
1771-1885 | 569,466 | 157,506 | «411,960 | 174,785 | 30.68 42.41 
1 | 


A glance at the above will plainly show the general 
policy that has been pursued. When the revenue 
was to be reduced, taxes were removed from articles 
which did not come into competition with the products 
of the United States, such, for example, as tea and 
coffee. Thus, while the average rate of duty on total 
imports greatly diminished during the periods 1831- 
1842 and 1871-1885, the falling off in the rate on 
dutiable articles is much less; in fact, during the 
latter period the decrease ‘is inconsiderable. 

The following are the principal articles from which 
the customs revenue of 1887 was derived, together 
with the more important items on the free list. The 
percentages given with imported articles are the aver- 
age rates of duty actually collected. Free—Coffee, | 
chemicals, drugs, ete., hides and skins, tea, unmanu- 
factured silk, India-rubber and gutta-percha. These 
comprised 65.53 per cent. of the total free imports. 
Dutiable—Sugar and molasses (70.9 per cent.), wool 
and its manufactures (60.1 per cent.), iron and steel 
and their manufactures (35.3 per cent.), flax, hemp, 
jute, and their manufactures (27.7 per cent.), manu- 
factures of silk (49.8 per cent.), manufactures of 
cotton (40.1 per cent.). The above afforded 70 per 
cent. of all import duties. 3 

The tariff existing in 1887 requires at our custom 
houses the employment of a force sufficient to examine, 
appraise and levy duties on more than 4182 different 
articles, and might be simplified in the interests of 
administrative economy. 

Under our tariff policy there has been developed 
a diversification of industries, many of which are now 
no tax on the consumer, while they are essential | 


Indirect internal taxes, like direct taxes, have been 


elements of an advanced industrial society. ) 
| 
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law of 3d March, 1791, imposed an excise 
afterwards somewhat extended, but it dis- 
appeared with the advent of the Republican party 
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l ? a short period ments on the public debt. 
during the war of 1812, did not reappear until the! When we compare the operation of 1 
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civil war. The whole amount of revenue from in- 
ternal taxes other than direct, previous to 1861, was 
but a little over $22,000,000. The exigencies of the 
civil war demanded stringent measures. The law of 
5th August, 1861, imposed a direct tax of $20,000,000 
and one of 3 per cent. on all incomes above $800, 
except that part derived from United States securities, 
which was taxed 13 percent. The act approved Ist 
July, 1862, ip aeadeenel a complete system of internal 
revenue, which, shorn of temporary features, has 
become a permanent part of the national system. In 
it the central point is the excise on liquors and tobacco; 
and though, in certain years, other taxables have 
yielded a larger sum, these products remain the 
permanent and practically the only source of internal 


revenue. Table IL. will show the receipts from these 
two taxes: 
TABLE II. 
Saas a ee ~ nn) i : 
Proportion of | 
Average Receipts 
Annual Ree’pts Average | from Liquor 
from Spirits |Annual Rec’pts and Tobacco to! 
and Fermented. from Total Receipts 
Liquors. Tobacco. | from 
| Int, Revenue. 
Thousands, Thousands, Percentage. 
1863-1865 $21,844 $8,150 23.01 
1866-1870 43,159 21,962 29.2 
| 1871-1875 58,561 34,450 77A1L 
1876-1880 66,122 40,000 90.58 
1881-1885 87,777 36,964 94.2 


The most productive source of revenue during the 


war period was the tax, varying from 3 per cent. to 5 
per cent., on ‘‘manufactures and products,’’ which 
for the six years 1863-1868 yielded an annual average 
return of $67,746,322. Next in importance stood the 
income tax, constantly altered, generally by increasing 
exemptions. Its final form was 23 per cent. on the 
excess above $2000. This tax from 1864-1872 
afforded an average revenue of $37,663,000. The 
gross receipts of transportation, telegraph and express 
companies, the interest on the bonds aaa the dividends 
on railroad, banking, insurance stock and legacies, 
were all sources of Voiced income. Various special 
taxes, in the form of licenses, were also ievgaadeael 
during the period 1863-1871 yielded from $5,000,000 
to $14,000,000 a year. Stamp duties upon legal and 
commercial paper, upon matches and patent medicines, 
as well as taxes upon the capital and deposits of banks, 
remained, in modified forms, a part of the internal 
revenue system until repealed by the law of 3d March 
1883. A tax of 1 per cent. on the circulation of 
national banks alone remains, and this is regarded not 
so much a tax as a reimbursement to government of 
the expenditure incurred in behalf of those institutions. 

The internal receipts from the three main sources in 
1887 were spirits, fermented liquors, tobacco. 

The civil war affords well-marked division lines in 
the history of taxation in the United States. In 1866 
the receipts of the treasury were $488,000,000, and 
that year was the culmination both of income and of 
debt. To this tendency, however, there have been two 
counteracting forces : 1, a large surplus revenue on Ist 
December, in 1887, $55,258,701, after all demands of 
interest and the sinking fund had been met, arising 
from the fact that under our system a change in the 
tax rate involves other questions than that of revenue; 
2, burdens left by the war in the form of charges for 
the payment of interest and principal of the public 

Table ILI. will show what 
increased expenditure can be directly ae 
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Strictly speaking, the sum credited to 
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tion in the United States with that for the great na- 
tions of Europe, two facts meet us: the first, that taxa- 
tion in this country is comparatively less per capita, 


TABLE III.—Annual Averages showing War Burdens. 


Expenditures. 
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| ary. | 
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Thous. ) Thous. | Thous. | Thous. Thous. ; Thous. 
1856-1860 $59,702 | $65,081 $1,230) $2,196 $8,852) 77,159 
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both absolutely and in proportion to the national in- 
come ; the second, that in the United States taxation 
is wholly on consumption. 

Inferences from these two facts will be largely mod- 
ified when we consider that many of the functions of 
foreign governments are here delegated to local bodies, 
which depend almost entirely upon direct taxation. 

The most important of the subdivisions of the State 
are the county, the township, and the city. Of minor 
importance are the school-district, the poor- 


—_ and district, the fire-district, ete., which in 
tion. many cases are absorbed in or are conter- 


minous with the town, city or county. To 
these local bodies the State, as a rule, transfers those 
functions, the execution of which demands the greatest 
expenditure ; such as, for example, the care of public 
education or of the poor, the construction of roads 
and streets, the supply of water and sometimes of gas. 

The system (a legacy from the time when property 
was almost entirely of a tangible nature) which gene- 
rally prevails in State and local taxation is to levy a 
tax upon each individual piece of property, real and 

rsonal. Within the last twenty years a tendency 

as sprung up, particularly among the New England, 
middle and northwestern States, to derive public rev- 
enues from taxes on corporations, especially transpor- 
tation, telegraph, express, insurance and _ banking 
companies. In some cases special industries more or 
less monopolistic in their nature, such as the phosphate 
beds of South Carolina, collateral inheritances, and 
still more generally licenses, have furnished sources 
of income. 

The general features prevailing in, the several States 
may be fairly exhibited by describing the methods 
followed in Massachusetts. Here the most important 
bodies for purposes of taxation are the towns and 

cities. They are empowered to levy taxes 
‘eel and for such purposes as are necessarily of local 


scope, and, as a matter of fact, absorb the | 
eater portion of the public money. - In a more lim- | 


ited field the school-district, fire-district, and parish 
have the same power. ies’ 
The counties derive a considerable revenue from the 


courts, by means of fees, fines, and forfeitures of recog- | 


nizances, as well as from licenses. If these sources 
prove inadequate, a county tax or deficiency bill is 
granted by the legislature, and the tax is apportioned 
among the cities and towns within the county. 

The constitution of 1780 (and that of many another 
State has in effect similar provisions) de- 


Meseachu- clares, that ‘‘ the public charges of govern- 
system. ment, or any part thereof, shall be assessed 


on polls and estates, in the manner that 
has hitherto been practiced.’’ The law as now in 


nal,’’ except such as may be specifically 
Personal property includes ‘‘ goods, chat- 
and effects wherever they are, ships and 


directs, in the first instance, a poll tax to be. 
ied for State and county purposes, not to exceed | 
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vessels at home and abroad’”’ (except those engaged 
in foreign trade, which are taxed only for the income 
derived from them), ‘‘money at interest, and other 
debts or indebtedness due the persons to be- taxed 
more than they are indebted or pay interest for, 
publie stocks and securities,’ and stocks in 
‘*moneyed corporation, within or without the State.” 

The capital stock of corporations chartered within 
the State and which pay the State tax is exempt for 
State, county and town purposes, but subject to the 
school-district and parish tax. 

Important to note among the exemptions are United 
States stocks and securities, and imported goods in 
original packages (both exempted by act of Congress), 
and eR Fe consigned for sale within the State by non- 
residents. The mortgagoralso may deduct the amount 
of the mortgage from the value of his real estate. 

The taxable situs of real estate is where it is situated, 
personal property follows the owner. Exceptions are 
made of stock in trade, machinery, horses and cattle, 
all of which follow the rule of real estate. 

For the year 1885 the number of polls was 519,000 ; 
receipts from poll tax $1,030,000; valuation of per- 
sonal estate, $494,355,000; valuation of real estate, 
$1,287,994,000; total valuation, $1,782,349,000; total 
collections (State, county and town), $25,850,000 ; 
rate of tax per $1000, $14.50. 

Twelve cities and one town yielded more than three- 
fifths of both valuation and taxation. The rates va- 
ried from $3.60 to $33.33$ per $1000 in the several 
towns. 

The above may be regarded as a fair example of 
the system of local taxation throughout the United 
States, though variations exist in the case 
of almost every State. Outside of New 
England the larger divisions gain, while the 
township, especially in the South, loses in importance. 

Some States, as New York, for example, allow debts 
owing to be set off against all cn, | property, and 
not merely against debts due. In this State, also, a 
resident is not taxable for tangible personal property 
situated and taxed without its territory. Decisions of 
State and national courts have caused further limita- 
tions, but not of sufficient importance to affect the 
general character of the system. 

Unavoidably connected with the system, are certain 
evils, admitted even by those who hold that it is the 
most equitable and satisfactory basis of ect 
taxation attainable. Of these the most bisars 
grievous is inequality of assessment. Each town 
strives to place its valuation relatively low, in order to 
escape its just share of the public burden. 

Some States have sought to avoid this difficulty by 
means of county and State boards of equalization, but 
not with entirely satisfactory results. 

Another source of inequality is the escape from as- 
sessment of a large portion of personal property, on 
account of its intangible nature, and the ease with 
which debts can be contracted to offset valuation for 
purposes of taxation, or investments temporarily made 
in property exempt by law. 

n the case of Massachusetts, where the administra- 
tion is most effective, it is estimated that 30 per cent. 
of personal property escapes. Other faults and in- 
consistencies, did space permit, could be readily pointed 
out. 

Massachusetts derives the greater part of her State 


Varied State 
systems, 


revenue from other than direct taxation. Since 1823 
banking companies have been levied upon. 
In 1862 insurance companies and the de- See 


| 
| 


osits of savings banks were assessed, and 
in 1864 followed a general tax on the capital stock 
of corporations (real estate and machinery deducted). 
In the case of national banks and corporations the 


towns and cities a portion equal to the tax on the shares 
held by their residents, reserving to its own use that 
portion which falls on the shares of non-residents. 


00 in either case. nat _ an ; 
_ Seetion second provides for a tax on ‘‘all property, | State, after receiving the tax, distributes to the various 
money, 
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In 1884 the State derived from the taxes on corpo- 
rations, national banks, deposits in savings banks 
(4 of 1 per cent.), and insurance companies, $2,093,- 
000, or 43.3 per cent. of the total revenue, and dis- 
tributed to the local bodies $1,540,000 from the corpo- 
ration, and $675,000 from the national bank tax. The 


amount derived from the State by a direct tax was | 


$2,000,000. 
The State of Pennsylvania shows the widest diver- 
gence from the general system exemplified 
y Massachusetts. The following five taxes 
furnished over 50 per cent. of the entire 
State revenue in 1885: 1, atax on the capital stock of 
corporations (minimum 38 mills on the dollar, increas- 
ing with the rate of dividends),—manufacturing cor- 
porations are to be hereafter exempt; 2, a tax:of 75 of 
1 per cent. on the gross receipts of transportation, tele- 
graph and express companies ; 3, a tax of 3 per cent. 
on the premiums received by foreign insurance com- 
panies within the State ; 4, a tax of 5 per cent. on all 
property in excess ‘of $250 passing to collateral heirs ; 
5, a tax of 4 mills (now reduced to 3 mills) on the 
dollar, on the shares of banks, which, however, may 
elect to pay a tax of 3% of 1 per cent. on the par value 
of their shares and be free from all further taxation. 
The principal other sources of revenue are license 
taxes, a tax of 3 mills on the dollar on loans of all 
kinds (exempt from other than State taxation), and a 
commutation payment by the Pennsylvania railroad. 

Taxes are also imposed on vehicles for transporta- 
tion, pleasure carriages, household furniture, and 
watches. 

This State does not tax real estate, but leaves it to 
local bodies, where it forms by far the most important 
basis of public income. 

In the city of Philadelphia, in 1885, the valuation 
of real estate was $587,750,000 out of a total of $597, 
785,000 ; the other objects of taxation being house- 
hold furniture, pleasure carriages, and horses and 
cattle. 

Table IV., based on the figures of Mr. R. P. 
Porter, statistician in this department for the census 
of 1880, will give a general view of State and local 
taxation and indebtedness at that period. The table, 
however, is probably not strictly accurate. In giving 


Pennsyl- 
vania, 


the State taxation of Massachusetts and Pennsylvania, 
for example, the census neglects, apparently, all but 
direct taxation. 
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tion contained in the successive censuses since 1850. 
The sums given in the table are to be multiplied by 
1000. 


TABLE V. 

. | : 

State. | County. Crate ol Total mart eal } J 

‘ | y 
EROAN et eaees ceive Tare ocesnace [suaariseas | 43,000, 1.85 A a 
1860 | 24,501 | 19,212 50,473, 94,186) 2.99 | “ae 
1870 | 68,051 | 77,746 134,794, 280,591; 7.27 | 1.98 | 
1880 | 52,112 | 69,606 meyer peel 6.23 ) 1.85, | 
| 


While it would not be safe to accept as correct the 
decrease in the rate of taxation between 1870 and 1880 
here represented, as, aside from the fact of the apparent 
underestimate of State taxation in 1880, the taxes of 
1870 were paid in a depreciated currency, it is certain 
that. the increase between 1870 and 1880 was much 
less rapid than between 1860 and 1870, The increase 
has been most permanent in the minor divisions, par- 
ticularly the cities, though here too it has been much 
less rapid during the last ten than in the ten preced- 
ing years. According to the census of 1880 consider- 
ably over one-fifth of all State and local taxation was 
levied by twelve cities. 

The rate per capita in the cities and towns having 
over 7500 inhabitants was $12.83, and in many cases 
rose above $20. Cities also usually have large sources 
of revenue other than direct taxation, such, for exam- 
ple, as licenses, receipts from water or gas works, taxes 
on the franchises of certain corporations, such as rail- 
roads, etc. The last census placed the receipts from 
taxes of cities and towns having over 7500 inhabitants 
at $120,766.000, and their ordinary revenue other than 
loans at $176,802,000. 

As in the case of the federal government, the ques- 
tion of indebtedness has had an important — 
effect upon State and local taxation. The + *upite 
following statements in regard to State and 
municipal debt are the estimates of Mr. Porter. 

The growth of State debts began with the rage for 
internal improvements after 1820. In 1825 they 
reached $12,790,728 ;—1842, $213,777,916 ; —1852, 
$196,025, 305 ;—1860, $236, 256,364;—1870, $352,866, - 


TABLE IV. 


The sums given in the table are to be multiplied by 1,000, 


Taxation in Dollars, 


| 
| 
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Valuation in Dollars. 
f 3 —— — “ ~_ 
. o us 
Blind line | 
rt 
a} g | | 3 
a ms uy - | 
! 
q keg w geen | ea i Tea i 
New England.. re 1,896,202) 755,810) 2 652,012 4, 
Middle States.. - 4,818,649) 745,929) 5,564,578 11, 
Southern State: -- 15,257) 1,677,847! 693,076; 2,370,923 13, 
Western States +. 18,525) 4,584,048/1,608,219| 6,187,267 21, 
PRET ALOULCR ides 15 8-setaveto ia . 60,021) 68,193 128,214; 
= ae ee oe, Pe es Na bee. 
A ites pasiadesesexsarvsctenss cate mast cak 16,902,994 52, 
: ! 


3,866 , 227 


The true valuation of the country is estimated at 
$43,642,000,000. : 

It is impossible to obtain anything but the roughest 
Growth or °Stimates for comparison with former pe- 
taxation, Tiods. In 1832 the secretary of state, after 

official investigation, estimated that the 
tax for all purposes, including federal taxation, was 
$2.55 per capita. In that year taxation for federal 
purposes alone was over $2.00 per capita. 

Table V. shows the estimates of State and local taxa- 


State. 
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247| 2,095: 
980/14, 852 


85,668) 42,010/10. 
74, 634/101, 466) 
10,431) 37,507| 2. 
69,999'129,118) 6 
300) 2,649 


191 ,032/312,750 : 


732,11,844 
533 37,586 
620 1,729) 


ee 69,606 


898. Since 1870, as seen by reference to 
above, State debts have decreased, largely tl 
pudiation. 

Municipal indebtedness began earlier than 
the States, but the first general statistic 
year 1843, when the debts of all citi 
States were placed at $27,536,422, 1} 
appear until 1870, when the estims 
indebtedness is $328,244.520, or 37 
State and local ind ness. In 


* 


TAYLOR. 


of the total gross debt belonged to cities and towns of 
over 7500 inhabitants. 

The increase or decrease of the debts of the various 
local bodies between 1870 and 1880 cannot be accu- 
rately determined, as it is not known whether the 
figures of 1870 refer to gross or net debt. 

Mr. Porter makes the following estimates. State 
debts decreased 25 per cent.; county, township and 
school-district debts decreased about 8 per cent. ; debts 
of cities increased over 100 per cent. 


BIBLIOGRAPHY.—Hock, Die Finanzen und die Finanzgeschichle 
National der Vereinigten Staaten von Amerika, comes down to 
taxation the end of the civil war. Bolles’s Financial History 

, of the United States comes to 1885, but is not wholly 
satisfactory. Tuxration in the United States (1789-1816), by H. C. 
Adams, isgood for the period covered. Government publications, 
especially the #inance Reports and Reports of the Commissioner of 
Internal Revenue, are very valuable. 

Mr. Edward ber f chief of the Bureau of Statistics, made an 
extended report on the history of Customs Tariff Legislation, which 
is to be found in Ex. Does, 42d Congress, 2d Session, vol. 9, No. 
109. In Practical Ecoromies, Mr. David A. Wells discusses fully 
the taxation of distilled spirits, and his report as Special Com- 
missioner of the Revenue is also of importance. 

Speeches and Reports on Finance and Taxation, by John Sherman, 
are interesting and valuable. There is no treatise 


mate sd at all complete on this subject. Das Finanzwesen 
tion. der Staaten und Stiidte der Nordamerikanischen Union, 


y S. N. Patten, is brief and refers especially to 
Illinois, but is of some value. There are many reports by tax 
commissions of States and other bodies. Among these may be 
mentioned two reports by the New York Tax Commission in 1871 
and 1872; the report of the Massachusetts Tax Commission in 
1875, and the report of the Baltimore Tax Commission in 1886. 
The seventh volume of the Tenth Census contains an immense 
mass of material which, however, must be used with pare. a 

TAYLOR, Jomn (1750-1824), mover in the Vir- 
ginia legislature of the memorable ‘‘ Resolutions of 
1798,’ was born in Orange, but resided chiefly in 
Caroline county, Virginia. A graduate of William 
and Mary College, he was much in legislative life in 
his native State, which he also thrice represented for 
parts of terms in the United States Senate (in 1792-4, 
1803 and 1822-4). 

The resolutions with which Taylor’s name is con- 
nected were the handiwork of Jefferson, and contain 
those doctrines of States-rights, of nullification and 
of secession, based upon a strict construction of the 
Constitution, which divided the great parties of the 
United States until their civil war. The original draft 
Jefferson gave to George Nichols who presented them 
to the Kentucky legislature. Another copy passed 
through James Madison’s hands, who slightly modified 
their form and gave them to Taylor. They passed the 
Virginia legislature by a nearly two-thirds vote, the 
minority appealing to the people against them, and 
Madison cniiiatand a Defence of them. 

__In Washington's Cabinet the divergent views of 
Hamilton and Jefferson began to shape the policy of 
the Federalist and Republican or Democratic parties. 
A bitter licentiousness characterized the press of those 
a of which the Republican part was to a consider- 
able extent controlled by men of foreign extraction. 
Moreover French emissaries were busy in embroiling 
the United States with Great Britaig. In an evil hour 
the Federalists passed through Congress a bill defining 
the defamation of the government as indictable sedi- 
tion, and another empowering the President for two 
years to banish or imprison seditious aliens. From 

passage of these ‘“‘ Alien and Sedition’’ Laws the 
downfall of the Federal party must be dated. To 

n the process Jefferson drew up nine resolutions, 


_ of which the first declared that the Constitution is a 

— com between sovereign States by which they dele- 

1 gate limited powers to the general government, that 
go 


: pacts amon wers having no common judge, 
sack pts hs “4 soe right to judge for itself as well 


vernment was not the judge of the extent of its 
powers, ‘* but that, as in all other cases of 


s as of the mode and measure of redress.”’ 
Five resolutions follow defining the clauses of the Con- 
U which the Alien and Sedition Laws were 

vi The seventh desired that the 
ii ‘to make all laws which 
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shall be necessary and proper for carrying into execu- 
tion the foregoing (delegated) powers’? might be 
revised ; the eighth proclaimed the right of each State 
to nullify any act of Congress which in its judgment 
transcended the terms of the compact so far as con- 
cerned its own territory ; the ninth provided for cor- 
respondence between committees representing the 
several States with a view to annulling the obnoxious 
statutes. The last two resolutions were too revolu- 
tionary for the Kentucky legislature and were softened 
into some general declamation and a demand that 
Congress should repeal the offensive laws. The Vir- 
ginia resolutions did not essentially differ from those 
adopted by Kentucky, although two years later she 
discussed and entered upon preparations for secession. 

Mr. Taylor was the author of a treatise on agricul- 
ture, and of four octavo books on political subjects, 
chiefly the proper interpretation of the Constitution, 
which Jefferson Satced is thought ‘‘ to be indispensa- 
ble to the statesman or the philosopher.”’ 

TAYLOR, Naruanre, Witiiam, D.D. (1786- 
1858), son of Nathaniel for fifty-two years pastor at 
New Milford, Conn., was born on the 23 June, 1786, 
in the same town, graduated at Yale College in 1807, 
and studied theology under Dr. Dwight, living in his 
house and acting as his amanuensis. In 1812, after 
prolonged reluctance, Taylor became pastor of the 
Centre church of New Haven, where he was known as 
a leader of the revival movement. His sermons, says 
Dr. Bacon, were ‘‘solid and massive, full of linked 
and twisted logic, yet giving out at every point sharp 
flashes of electric fire.’’ From 1822 to his death Tay- 
lor was Dwight professor of didactic theology in Yale 
College. He expanded the somewhat inchoate doc- 
trine of Jonathan Edwards, teaching that ‘the ob- 
stacle to repentance is not so much inability as indis- 
position to a renewed life, essentially moral and volun- 
tary in its character, creating no necessity.’’ Thus he 
harmonized two famous efforts in this direction which 
had been rather barbarously entitled the ‘‘ Exercise 
Scheme’’ of Emmons, and the ‘‘ Taste Scheme’ of Asa 
Burton. This theory he maintained in the Christian 
Spectator (which appeared as a monthly 1819-29, 
and asa quarterly 1829-39), as also in his class lect- 
ures on the oral Government of God, and in a concia 
ad clerum discourse in 1828. His views, favoring 
human freedom, drew wide attention, and admonition 
came to him abundantly from Andover, Princeton, and 
other quarters; but he outlived disfavor, and became 
a leading influence in New England theology. He 
died at New Haven, 10 March, 1858. His works, edited 
by his son-in-law, Dr. Noah Porter, appeared in four 
volumes the same year. See Memorial Sermons by 
Drs. Bacon, Dutton, and Fisher, 1858, and a sketch by 
Prof. B. N. Martin in Kingsley’s Yale College, 1878. 

TAYLOR, WiLtrAM VIGNERON (1781-1858), an 
American naval officer, was born at Newport, Rhode 
Island, in 1781, where also he died on the 11th Feb- 
ruary, 1858. Originally in the merchant service, he 
entered the navy in 1813 as sailing-master and assisted 
Captain O. H. Perry in constructing his fleet on Lake 
Erie. For his efficient management of the flag-ship 
Lawrence in Perry’s famous victory of 10th September 
of that year, near Put-in Bay, Taylor was made lieu- 
tenant. He rose to the grade of captain in 1841, and in 
1847 commanded the 74-gun ship Ohio in the Pacific. 

His son WrturamM Rogers TAyior (J811-____) en- 
tered the navy as midshipman in 1828, and during 
the war with Mexico served in the Gulf as lieutenant, 
taking part in the capture of Tampico. In 1862 he 
was made captain, and served under Rear- Admiral 
Dahlgren as fleet-captain. In the unsuccessful attack 
on Fort Wagner 10th and 18th July, 1863, he com- 
manded the monitors Catskill and Mataate In the 
attack on Fort Fisher 24th and 25th December, 1864, 
he had command of the Juniata. He was made com- 
poe in 1866, rear-admiral in 1871, and was retired 
in 1873. 


928 


TAYLOR, Zacnwary (1784-1850), president of the 
United States, was the son of Richard Taylor, a lieu- 
tenant-colonel of the 9th Virginia line in the Revolu- 
tion, who settled in Kentucky, 1785, and became a 
leading citizen there. Zachary was brought up among 
scenes and alarms of the frontier. In April, 1812, he 
was in command of Fort Harrison on the Wabash, 
which was attacked and set on fire on the 4th Sep- 
tember by a strong force of Indians, whom he drove 
off with fifty men, most of them sick, after they had 
put out the flames. For this brilliant defence he was 
brevetted major—the first case of the kind. In 1814, 
promoted to that rank, he led an expedition against 
the British and Indians on Rock river. At the peace 

of 1815 the army was reorganized and Taylor reduced 
~ to captain, whereupon he promptly resigned, retiring 
to his estate of ‘‘Springfield,’’ near Louisville. Rein- 
stated soon after he was made lieutenant-colonel of the 
8th Infantry, 1819; transferred to the Ist, 1821 ; built 
Fort Jessup, 1822; became colonel, 1832, and served 
in the Black Hawk. war. From 1836-40 he was in 
Florida, where he fought the memorable battle of 
Okeechobee 25th December, 1837, pursuing the In- 
dians into their swamps and defeating them with 
little loss to his own troops. He was now brevetted 
brigadier and made military chief in Florida. He 
was transferred to the southwest in 1840; purchased 
a plantation at Baton Rouge, moving his family 
thither ; and served a while on the Arkansas frontier. 
Up to the age of 60 his services had been rendered in 
scenes rough and obscure. As Webster said in the 
Senate, the day after Taylor’s death, ‘‘ It is not in 
Indian wars that heroes are celebrated, but it is there 
that they are formed.”’ 

When Taylor was advised ‘‘that Texas would 
shortly accede to the terms of annexation,’’ he was 
directed in that event to undertake her defence. On 
her acceptance of the American propositions (4th 
July), he embarked at New Orleans, and in August 
reached Corpus Christi with a force of 1500, which by 
November had grown to 4000 men. Soon after his 
arrival Secretary W. L. Marcy authorized him to raise 
volunteers in adjoining States and informed him that 
it might not be necessary to ‘‘confine action within 
the territory of Texas.’’ A further order of 16th 
October again left matters to his judgment: ‘‘ You 
need not wait for directions from Washington to 
carry out what you may deem proper to be done.”’ 
The administration seemed to wish hostilities to 
begin as a border collision, for which, if desirable, 
it could disclaim responsibility at the expense of 
its. general. But Taylor, disapproving like most 
Whigs an aggressive war, waited for positive orders. 
Seventeen days after Congress admitted Texas into 
the Union (27th December, 1845), these orders were 
sent, and on 8th March he began to move. To rep- 
resent the Nueces as a modern Rubicon is a poetic 
fiction, since the troops had been encamped on the 
south of that stream. Across the debatable ground 
between it and the Rio Grande Taylor led his little 
army, reaching the latter river on the 28th March, on 
the bank of which he built Fort Brown in a cotton 
field, establishing his depot of supplies twenty miles 
away at Point Isabel. This conduct was construed as 
an aggression by the Mexicans, and General Ampudia 
ordered the Americans to retire. Taylor went on the 
Ist May to receive an attack at his base of supplies, 
but Arista, with 6000 men, invested Fort Brown, 
which was under fire for 160 hours. Hastening to the 


relief of his camp Taylor, with 2300 men, in sharp | 


conflicts brushed away the interposing Mexican army 
os 8th at Palo Alto and on the 9th at Resaca de la 
alma. 

‘Barito was taken without bloodshed 15th May, and 
Matamoras on the 18th. ere Taylor rested awhile, 
and was brevetted (28th May) and commissioned (29th 
- June) major-general. On the 9th of September he 
appeared before-Monterey, and after fighting through 
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the streets of the city on the 23d, received its surren- 
der the following day. His best troops were now 
detached to act under Scott against Vera Cruz, leaving 
him some 5200, of whom nine-tenths were raw re- 
eruits. With these at Buena Vista (22d February, 
1847), he met Santa Anna at the head of 21,000 men, 
composing the best Mexican army thus far ever placed 
in the field, and on the second day turned impending 
defeat into victory. In November Taylor Sehshed 
home on six months’ leave, famous as ‘‘Old Rough 
and Ready,”’ and a popular idol. 

The Mexican war was condemned by the Whig 
sentiment of the country, which was well expressed 
by Abraham Lincoln in a speech in Congress: *‘ The 
marching of an army into the midst of a peaceful 
Mexican settlement, frightening the inhabitants away, 
leaving their growing crops and other property to 
destruction . . . to us appears no other than a naked, 
impudent absurdity. But if when the war had begun, 
and has become the cause of the country, the giving 
of our money and our blood, in common with yours, 
was support of the war, then it is not true that we 
have always opposed the war. ... Nor were the 
Whigs few in number or laggard in the day of battle. 
In that fearful, bloody, breathless struggle at Buena 
Vista, where each man’s hard task was to beat back 
five foes or die himself, of the five high officers 
who perished, four were Whigs.’’ With such views 
and his fresh prestige Taylor was the most available 
candidate for the presidency, though some distrusted 
him as a slaveholder. In the ig convention at 
Philadelphia he was nominated on the fourth ballot, 
8th June, 1848, and elected in November, receiving of 
the popular vote 1,360,752 against 1,219,962 for Cass 
and 291,342 for Van Buren. 

After his inauguration Taylor firmly resisted the de- 
mands of the pro-slavery leaders with reference to the 
newly Sanat territory, which Fillmore failed to do, 
and thereby irretrievably wrecked the fortunes of his 
political party. He pressed upon Congress the admis- 
sion of California, with her free constitution, but op- 
posed the incorporation of New Mexico with Texas and 
the statehood of that territory and of Utah at that 
time. In the bitter dissensions of Congress his influ- 
ence was patriotic and moderating, but at their height 
he died of a bilious fever 9th July, 1850, leaving the 
fame of an able soldier and upright man. One of his 
ee married Jefferson Davis, the Confederate 
chief. 

His brother, Josepu P. TAyior, entered the army 
1813, reaching the rank of a brigadier in 1863; was 
commissary from an early date, serving in that capacity 
during the Mexican war. He died at Washington 
29th June, 1864. 

RicHarp TAyLor (1826-1879), only son of the 
president, and a lieutenant-general in the Confederate 
army, was born on his father’s estate of ‘‘S ipo Ret 
Ky., 27th January, 1826, and taken to New Orleans 
the next year. His childhood was spent in frontier 
forts. In 1841 he was sent to enjoy better advantages 
at Lancaster, Mass., and graduated at Yale in 1845. 
During the Mexican war he took part in all the battles 
of his father, whom he served as private secretary. 
About 1850 he went abroad and was received with dis- 
tinction as the president's son. Marrying in 1851, he 
led the luxurious life of a Louisiana planter, prefer- 
ring the charms of books and society to the excitement 
of politics. Though ‘singularly unambitious,” 
obeyed the call of what seemed public duty, and as a 
delegate to the National Democratic conventions in — 
Charleston and Baltimore in 1860 tried to preserve 
the peace. The next year he was a member of the 
Louisiana Senate which passed the ordi of - 
sion. He joined Bragg at Pensacola, was 
of the 9th Louisiana, and ordered to V 
ing Richmond the day after the first be 
sas. Appointed brigadier-general by Pr 
(his brother-in-law) over the heads of s 
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he asked to have the promotion revoked. He served 
under Jackson in the campaign of 1862 ; went through 
the seven days’ fighting around Richmond ; was made 
major-general and sent to command in Louisiana, and 
at the siege of Vicksburg destroyed the Indianola. 
In the Red River campaign at Mansfield he defeated 
Banks, taking 2500 prisoners: the battle of Pleasant 
Hills was claimed by both, but Admiral Porter called 
it a Union defeat. Commissioned lieutenant-general 
with command in Alabama and Mississippi he next 
sent Forrest to the relief of Hood, upon whose defeat 
at Nashville he ordered the remnant of his army to 
North Carolina. In September, 1864, he undertook 
the defence of Mobile, surrendering in May, 1865, to 
Canby the last rebel forces East of the Mississippi. 
Returning to New Orleans he found his estates contis- 
cated and was obliged to begin life anew. In 1873 he 
revisited Europe. Two years later his wife died, and 
he removed to Wiinciaier Va. He wrote much for 
French and English periodicals: his last cares were 
spent upon Destruction and Reconstruction: Personal 
eriences of the Late War (1879). While superin- 
tending its publication he died in New York, 17th 
April, 1879. ‘‘ Dick Taylor”’ was a brilliant and _ac- 
complished man, and a high-minded gentleman. His 
book is full of vivid description, delightful humor, and 
acute social criticism. (F. M. B.) 

TAZEWELL, a name borne by two counties and 
two villages in honor of a Virginia family of Jeffer- 
sonian statesmen. Henry was born in Brunswick 
county in 1753, and at twenty-three was a member of 
the House of Burgesses, serving on the Committee to 
report a State Constitution and a Bill of Rights. He 
promoted the separation of church and state and the 
abolition of primogeniture and entail in Virginia. At 
thirty-two he became judge of the State Supreme 
Court and later of the Court of Appeals. During the 
last five years of his life he was a United States 
Senator, opposing Jay’s treaty, presiding over that 
body and x in office on the 24th January, 1799, 
at Philadelphia. 

His more illustrious son LrrrLeron WALLER T'AZE- 
WELL (1774-1860) was born on the 17th December at 
Williamsburg, and died on the 6th May at Norfolk. 
At twenty-one he served in the House of Burgesses, 
and at twenty-five was a representative in Congress. 
In 1801 he devoted himsel? to the law at Norfolk, 
where he was consulted by London merchants on the 
custom of London, and by Roman Catholic priests on 
eanon-law. Declining the mission to England in 1829 
he took part in the revision of the Virginia Constitu- 
tion. He resigned a seat in the United States Senate, 
which he had held for nine years, because he disap- 
proved of President Jackson’s policy towards_ the 
nullifiers, but was chosen governor of his native State 
the next year (1834), an office which he relinquished 
two years later. ‘ 

"CU MSEH (1768?-1813), the greatest of American 
Indians, was born probably in 1768 near the conflu- 
ence of the Mad river with the Miami iv Ohio. His 
father was a chief of the Shawnees. Taking part in 
the battle of Mad river and other engagements about 
1794, Tecumseh saw a prisoner burnt, and there con- 
ceived a hatred for that savage practice. Yet from 
childhood his aversion to the whites was unconquerable. 
By Wayne's treaty with the Indians at Greenville, 3 
August, 1795, that region was ceded to the United 
States, and Tecumseh was long avowedly pacific. 
About 1805 he conceived his scheme ‘‘to unite the 
Indians into one vast confederacy, and to stay the 
progress of the Americans.’’ In conjunction with his 
ther the Prophet, whose lower talents he used for 


his | . he established a camp near Green- 
her hy. ay, 1807, they had collected 700 war- 


The confederacy was avowed by his partisans at a 

with Governor Harrison at Vincennes in Au- 
), and he owned that he intended to prevent 
lands on the Wabash. The last council 
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between the parties was held at Vincennes, July, 1811, 
and Harrison wrote to the War Department, ‘‘If it 
were not for the vicinity of the United States, he 
would perhaps be the founder of an empire that would 
rival in glory Mexico or Peru.’”’? The chief went to 
Alabama and Florida to engage the Creeks and Semi- 
noles in his project, and Harrison was prompt to take 
advantage of his absence, marching 29 October with 
900 men, and encamping at Tippecanoe. A plan to 
assassinate Harrison failed, and as Indians, urged on 
by the Prophet, attacked before daylight 7 Novem- 
ber; being routed, they deserted their camp and dis- 
pare This broke Tecumseh’s power and defeated 

is plans. In June following he joined the British at 
Malden, Canada, and opened the war of 1812 with a 
skirmish at the River Raisin. He soon had 700 war- 
riors. Crossing the Detroit river, he was present when 
General Brock received Hull’s surrender, and his ser- 
vices were rewarded by a brigadier’s commission and 
joint command with Proctor. Arriving opposite Fort 
Meigs, 5 May, 1813, he stopped the murder of 
prisoners, and indignantly told his colleague, ‘‘ You 
are unfit to command; go and put on petticoats.”’ 
Before Perry’s victory of 10 September he lost faith 
in the English, and would have left them but for the 
remonstrances of the Sioux and Chippewas whom he 
had led into the war. He opposed retreat and wished 
to fight. Before the battle of the Thames, near the 
Delaware Moravian towns, 5 October, 1813, he pre- 
dicted his death. The victory was won by a single 
rush of Colonel R. M. Johnson’s regiment, and the 
killing of the Indian leader perhaps by Johngon’s pis- 
tol; as a Pottawottamie chief expressed it, one. 
sumseh fell dead, and we all ran.’’ His son received 
in 1814 a sword and pension from the Prince Regent. 

His brother Exskwatawa, ‘‘the Prophet,’’ was a 
far inferior character, gifted chiefly with low cunning. 
By accusing dissenting chiefs of witcheraft he secured 
their destruction, but his arts were those of a success- 
ful sorcerer, and with them he supported Tecumseh 
with whom he had little in common except his hatred 
of the whites. He was pensioned by the British, sank 
into obscurity as a common medicine-man, and died in 
the Indian Territory 1834. The Life of these two has 
been written by B. Drake 1841, and by EH. Eggleston 
with L. E. Seelye 1878. 

TELEGRAPH, American CONTRIBUTIONS TO THE. 
The development of electrical science in the United 
States arose, quite independently of the discoveries 
made by investigators of other countries, from the 
researches of Franklin and Henry.! 

The contributions of American inventors to the 
utilization of electricity have been of a simple and 
practical character. 

The Morse Key and the Hughes Printing telegraph 
have superseded the earlier needle devices of Europe 
and are now universally used.” 

The Morse code is a system of dots and dashes 
which indicates the letters of the alphabet, and which 
are easily learned. In 1850 it was found that skilled 
operators had learned to distinguish these signs by 
sound, and from that time sound reading has been 
generally practiced for commercial purposes, with the 
advantages of greater speed and accuracy. 

Morse’s sign code naturally suggested recording 
messages in Roman letters. This was attempted in 
1837 by Alfred Vail, of New Jersey, but a practicall 
useful apparatus was not then completed, althoug 
the principles and means were indicated.* ; 

Mr. iia 7 House applied for a patent upon a print- 


1 For Franklin's discoveries see vol. viii. pp. 7 and 19, and for 
Dr. Joseph Henry's inventions see vol. xi. pp. 601, 602. 5 

*A most interesting correspondence between Mr. S. F. B. 
Morse and an unknown Peg ema to be found page 146 
Paris Universal Exposition, 1867, mination of the Telegraphic 
paratus, shows the almost exclusive use everywhere of Morse’s 
apparatus for local purposes. For his inventions, see vol. xvi. p. 


8’ See The American Electro-magnetic Telegraph, 1845, A. Vail. 
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ing telegraph, which was refused in 1846 but granted 
in 1848, and the next year it went into use on lines 
between New York and Philadelphia. He was en- 
gaged for nearly six years in completing his invention, 
yut it was at that time twice as rapid as the Morse or 
Bain. 

Since 1852 Dr. Wm. F. Channing, of Providence, 
R. L., and Moses G. Farmer, of Salem, Mass., have 
applied the principles of House’s instrument to fire- 


alarm telegraphs, and all of the larger cities now have | 
the streets, and | 


boxes in prominent positions alon 
any person can give an alarm by pulling down a crank. 
The same idea has been ae to district telegraph 
uses on a much more extended scale. 

In 1852 Farmer suggested the multiple telegraph 


by which two messages could be sent at once over the | 


same wire. 

On the 15th December, 1885, a patent for a quad- 
ruplex telegraph was granted to H. C. Nicholson, of 
Kenton, Kentucky, in which are comprised two equal 
batteries, one of them at all times in circuit, and two 
relays to receive the signals, one a polarized relay of 
plus polarity capable of being operated by a minus 
current from a single battery, Bhs the other a strong 
tension non-polarized relay capable of being operated 
by both batteries only. 


N. Wiley Smith, of Kansas, in Sept., 1881, invented | 


a method of telegraphing by means of induction. This 
has been adopted by T. A. Edison to telegraphing to 
and from moving trains on railways, and in a some- 
what different manner by G. M. Phelps, to the same 
purpose. 

dison’s induction telegraph requires a Morse Key 
to give signals and a Bell Telephone to receive them. 
When a large body of metal is charged by means of 
an induction coil, it oppositely charges adjacent bodies 
of metal by induction, as, for instance, the wires 
which ordinarily are attached to poles along the rail- 
roads. A vibrating reed in the circuit gives a con- 
tinuous musical note which is broken into dots and 
dashes by means of the Morse Key, and the message 
so transmitted is read by sound. 

Edison makes use of the tin roof which usually 
covers railway cars as a condenser plate. 

Phelps suspends an induction coil underneath the 
en and adjacent to a special wire laid between the 
rails. 

At present neither of these inventions has entirely 
emerged from the experimental state, but they will 
undoubtedly prove of great service in controlling rail- 
way traffic and preventing of accidents. 

Early in 1888 Edison introduced a method of tele- 
graphy called the phonoplex system. It is operated 
on ordinary lines < an induced current which does 
not affect the instruments of the Morse system, neither 
does the primary current interfere with the action of 
the phonoplex instruments.* 

Besides the works already mentioned, The Catalogue of the Me- 
morial Library of the International Electrical Exhibition, Franklin 


Institute, Philadelphia, furnishes a long list of the literature of 
the electric telegraphs. 


TELEPHONES. The speaking telephone is the 
invention of Alexander Graham Bell and in 1876 
was first exhibited in use by him at the Philadelphia 
Centennial Exhibition. 

At the same time (14th February, 1876) that E. Gray 


1 See Scientific American, March 24, 1888. 

* He also in connection with Sumner Tainter (1880) inyented 
a photophone whereby the vibrations of a beam of light falling 
upon a sensitive plate are utilized to convey speech articulations 
‘toa distance. By means ofa parabolic reflector and an arrange- 
ment of lenses to concentrate and direct it, a ray of light from 
either a solar or artificial source is made to impinge on the sur- 
face of a thin elastic mirror. The speaker utters his communica- 
tion a the back of the mirror, which imparts its vibrations 
to the light beam, and by it these are transmitted several hundred 
feet to a selenium plate and are there resolved again into human 
articulate sounds. A dozen metals and alloys, as many resonant 
' vegetable products, with mica and glass have been successfully 

experimented with, but the apparatus is as yet little more than a 
scientific toy. 
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| filed a caveat fully describing an efficient means of 
transmitting speech by electricity, Bell ap- 
plied for a patent of another method and 
| apparatus to do the same thing. 

At the time of their first applications for protection 
of the patent-laws, neither Gray nor Bell had con- 
| structed or used a reliable telephone, but a few months 
later Bell proved, to the satisfaction of the judges of 
the group to which his instruments belonged at the 
Centennial Exhibition, that they would transmit 
speech with certainty and intelligibility. 

Since then the improvements in telephony have 
been too many for separate mention beyond those 
essential to commercial success. 

An indispensable requirement of the telephone is 
that the movement of the diaphragm at 
the receiver shall be an exact copy of the Principles. 
movement of that at the transmitter. This 
result is obtained as follows: Electricity momentarily 
magnetizes a bar of iron around which it flows. An 
armature before this bar will respond to its attractions. 
The same phenomena occur between two plates of metal 
directly receiving the electrical current. We can in some 
cases see these movements; in others by means of a 
proper auditory chamber, we can hear ne through 
the medium of the air vibrations within it to which 
they give rise. 

The Reis telephone failed to articulate sounds prop- 
erly, because its mechanical construction was such as 
at times to wholly break the electrical circuit, thus 
causing intermitting moments when the transmitter 
lost control of the receiving magnet avd diaphragm 
which then vibrated by elasticity or became quiescent. 

Bell perceived the necessity of securing the con- 
tinuous control of one diaphragm over another, and 
probably meant to express it in the phrase “‘ electrical 
undulations similar in form to the vocal or other 
sounds ’’ spoken to the trasmitter. 

In reality the statement is that the variation of in- 
tensity of an electrical current produced by the motion 
of a point or points in adiaphragm or armature will be 
‘reproduced in a similar mechanism electrically con- 
nected with it. Ohm’s law is. 


Difference of potential 
Resistance, 


In order to change the intensity of a current the 
electro-motive force or the resistance must be varied. 

If we take a steel magnet and put around it an in- 
duction coil the latter will have a current 
created in it by the approach or recession iat 
of another piece of iron, and if we join 
the terminal coil making the resistance a constant, the 
intensity of the current will vary with the electro- 
motive force only. In the telephone, changes of 
electro-motive force are caused by pulsations of the 
transmitting armature set in motion by atmospheric 
vibrations, and are repeated by a connected armature 
or magnet with a strength directly proportional to the 
intensity of the current and the number of coils around 
the magnet. We need no battery in this ease. The 
same result will ensue if the steel magnet be di 
by a bar of soft iron forming part of the cireuit of an 
sleds current flowing from a battery. Neither of 
these methods, although practicable for short dis 
has succeeded with the great resistance due to long 
distances, because the feeble movements of the trans- 
mitting armature produce but slight variations of 
electro-motive force, and many methods of reinforcing, 
technically called ‘‘ relaying,’ the currents on the line 
have been devised. 

Bell’s magneto-telephone without a battery 
currents of feeble intensity which change — 
their direction according as the initia- 
tive armature moves to or from the m 
In a resistance-varying mechanism 
produces variations in the intensity 
rent flowing in one direction with an ave 


Origin. 


Intensity of current = 


eto- 
phone. 
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proportional to the electro-motive force of the bat- 
tery. 

A. E. Dolbear, of Tuft’s College, conceived inde- 
Tieax pendently the advantage of permanent 
polarized magnets in the telephone receiver. 
Francis Blake, an officer in the United States Coast 
Survey, in the summer of 1878 devised the 
Blake transmitter. In it he has adapted 
Kdison’s discovery of varying conductivity 
by carbon contacts to mechanical dynamics and formed 
a microphone which will bear ordinary use without 
frequent readjustment. 

In long-distance telephoning a complete metallic 
circuit is found necessary in order to avoid annoyance 
from earth currents. On any increase of the intensity 
of the current in the primary coil of the induction 
coil, an induced current in the opposite direction is 
developed in the secondary coil, and on any decrease, 
an induced current in the same direction is developed, 
thus producing reversed pulsatory currents of the same 
character but of greater intensity than those of the 
eee telephone, whose armature vibrates to and 
fro before a permanent magnet and coil. 

Bell's receiver completes the practical apparatus in 
use to-day, and is the outgrowth of the 
thought of many mechanicians. 

The case is of hard rubber, having a mouthpiece 
with a flat non-resonant chamber in front of the dia- 

hragm, which is the invention of Prof. Pierce of 
Besirn University. 

William F. Channing, of Providence, R. I., con- 
structed the first portable receiver. The combination 
of the compound magnet, induction coil, and ferrotype 
iron diaphragm with armature gives the greatest ease 
of mechanical construction and efficiency of action. 

The research of T. A. Edison’ upon the variation 
in electrical resistance of solid poor conductors was 
the necessary link in the production of a practical 
transmitter. In 1873, while constructing for artificial 

‘ cables rheostats of glass tubes filled with 
yp leas powdered carbon, plumbago and other ma- 
terials, Edison observed that this resistance 
yaried with pressure, and in 1877 applied his discovery 
to experiments upon a telephonic transmitter. At 
first he used a button of solid plumbago, such as is 
employed by electrotypers, and the results obtained 
were considered excellent, but the sound was no louder 
than that given by Bell’s magneto-telephone. Edison 
says: ‘‘In order, therefore, to obtain disks or buttons 
which, with low normal resistance, could also be made 
by slight pressure to vary greatly in this respect, I 
tried at once a great variety of substances, such as 
conducting oxides, sulphides, and other partial con- 

1 The phonograph, also one of Edison’s inventions, is simply a 
recorder of articulate sounds, and in principle might be worked 
in connection with a telephone receiver. The mouthpiece and 
diaphragm of the telephone transmitter employed in earlier in- 
struments have been so changed as to provide two diaphragms 
whose positions may be readily interchanged. One is used to 
talk to the pagename and the other when the speech is to be 
reproduced. Beneath the diaphragm a recording needle, held in 
position by a thin, flat spring, is placed, and presses lightly 
against a ring of rubber tubing interposed between it and the 
centre of the diaphragm. A tension screw adjusts the pressure 

so that oral vibrations are communicated to the needle from 
through the rubber spring. The record consists 


of indentations upon a plastic receiving surface, which are made 
by the vibrations of the needle. Seyeral mechanisms for receiv- 


4 ms have been devised. An illustrative one is a evl- 
r turned 


Blake's 
transmitter. 


Receivers. 


by a crank or by clock-work attached to a screw- 
axle. On the surface of the cylinder are slight spiral 

grooves, corresponding in distance — with the threads of the 
ZS The eylinder surface on which the sound record is made 
of hardened wax and the needle is brought to rest upon it at 
een} point of the spiral. As voice vibrations ai ae a 
‘upon the diaphragm the y acne is slowly revolved, and the 
needle records in varying epressions upon the wax the words 
poken. Obviously, if the needle and cylinder be readjusted as 
they were at the nning of the record, the needle, by re- 
ny former indentations, can be made to return to the 
Shade auilibis upeech at the mouthpiece: “If the rotation 
audible speech at the mouth-piece. e rotation 
th inder when returning vibrations te from what 


eyli chan, 
receiving them, the pitch of the delivery will be 
ne htens and Pm tom) gabe the eye 
encourage the hope of valuable practi 
; use of the phonograph. 


| disodie phosphate and enclosed in a hermetically 
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ductors, among which was a small quantity of lamp- 
black that had been taken from a smoking lamp and 
preserved as a curiosity on account of its intense black 
color. A small disk of this substance when placed in 
the telephone (transmitter) gave splendid results, the 
articulation being distinct, and the volume of sound 
several times greater than with telephones worked on 
the magneto principle. It was soon found upon investi- 
gation that the resistance of the disk could be varied 
from 300 ohms to the fractional part of a single ohm 
by pressure alone, and that the best results were ob- 
tained when the resistance of the primary coil (of the 
induction coil) in which the carbon disk was included, 
was 35 of an ohm and the normal resistance of the 
disk itself three ohms.’’ He continues, ‘‘ I discovered 
that my principle, unlike all other acoustical devices 
for the transmission of speech, did not require any 
vibration of the diaphragm, that, in fact, the sound 
waves could be transformed into, electrical pulsations 
without the movement of any intervening mechanism. 
The manner in which I arrived at this result was as 
follows : I first substituted a spiral spring of about a 
quarter of an inch in length, containing four turns of 
wire, for the rubber tube which connected the dia- 
ee with the disks (used as a spring connection). 

found, however, that this spring gave out a musical 
tone, which interfered somewhat with the effects pro- 
duced by the voice, but in the hope of overcoming the 
defect, I kept on substituting spiral springs of thicker 
wire, and as I did so found that the articulation be- 
came both clearer and louder. At last I substituted a 
solid substance for the springs that had gradually been 
made more and more inelastic, and then I obtained 
very marked improvements in the results. It then 
occurred to me that the whole question was one of 
pressure only, and that it was not necessary that the 
diaphragm should vibrate at all. I consequently put 
in a heavy diaphragm, one and three-quarters inch in 
diameter and one-sixteenth inch thick, and fastened 
the carbon disk and plate tightly together so that the 
latter showed no vibration with the loudest tones. 
Upon testing it I found my surmises verified. The 
articulation was perfect, and the volume of sound so 
great that conversation carried on in a whisper three 
feet from the telephone (transmitter) was clearly heard 
and understood at the other end of the line. This, 
therefore, is the arrangement I have adopted in my 
present form of apparatus, which I call the carbon 
telephone (transmitter) to distinguish it from others.”’ 

This device consists of a thick sheet-iron diaphragm 
pressing at its centre against an aluminum lug fastene 
upon a circular glass plate which rests on a_plati- 
num foil disk on the carbon button. The carbon but- 
ton, platinum foil and glass plate are enclosed in a 
hard rubber ring, and the circuit from a local battery 
passes through this button and its induction coil. 

It will be seen that the Blake transmitter is an 
electrical equivalent, having mechanical : 
modifications which give it greater elasticity ¢..2 nme 
and render readjustments less necessary. — ’ 

The Berliner transmitter resembles the Blake, and is 
a practical equivalent of it. Hughes’s microphone 
employs the pressure variations of divers carbon sur- 
faces attached to a sounding board, in order to obtain 
a fluctuating electrical intensity of current. Ader’s 
microphonie transmitter likewise employs the variation 
of pressure of some twenty carbon points attached 
atiderneath a sounding board to vary the resistance to 
the primary induction current of a coil. All of these 
transmitters use the Bell receiver or its equivalent for 
the listener. 

} ye Bey a vost de piety its exceed- 
ing loudness of s upon the effect of a 
ee sloticiodl sorroat in varying the Chemical 
friction of a platinum point upon a chalk ; 
nner A cylinder made of compressed precipitated 
chalk is moistened with a dilute solution of hydrogen 


ed 
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chamber. To the centre of a large mica diaphragm 
in this chamber is attached a rod, the other end of 
which presses upon the cylinder. 
is slowly revolved, the diaphragm is drawn tense by 
the frictional pull of the rod upon its centre. The 
passage of an electric current reduces the friction, 
permitting the diaphragm to spring back with a vio- 
lence proportional to the amount of the frictional pull 
‘of the rod, and to repeat with an exceedingly loud 
tone whatever has been spoken into the transmitter. 
The power actuating the diaphragm is furnished by 
the crank turning the chalk cylinder. This device 
acts best with induced currents from a coil, but it has 
not proved as useful as the simpler receiver of Bell. 

Dolbear’s static receiver is operated on the princi- 
ple of the condenser. 
charged with positive. electricity, an adja- 
cent sensitive body will be negatively charged by in- 
duction and attracted. Dolbear’s device consists of a 
cylindrical hard-rubber case, in which are placed two 
metallic insulated plates, kept within a fixed distance 
from each other by a counter-bore turned in the rubber. 
If a transmitter of any practical character, connected 
with a battery and induction coil, have one terminal of 
the secondary coil joined to the front plate of the re- 
ceiver, the adjacent plate will repeat whatever has 
been spoken in the transmitter. Variations in the 
intensity of the battery current in the induction coil 
will cause variations in the potential in the secondary 
coil and the plate connected with it. The other plate 
adjacent to the ear, or both, will speak if a sufficiently 
high potential be in the secondary wire. It is abso- 
lutely essential that there be a high electro-motive 
force in this system, as variations in it, and not in the 
intensity of the current at the receiver, are what are 
used. If the plate adjacent to the ear be put in com- 
munication with the body of the listener by means of 
a metal handle, the body is made part of the terminal 
plate, and the inductive effect is increased. 

The high potential used renders this system particu- 
larly advantageous on long lines and in wet weather, 
when line insulation is poor. 

If two receivers be joined, and the line be highly 
charged by any means whatever, the apparatus can be 
worked both ways for short distances ; half a mile has 
not been exceeded. In’ respect to this limitation it 
does not differ greatly from Bell's magneto-receivers. 
In the Bell receivers the induced currents flow unin- 
terruptedly around a circuit, but in Dolbear’s the 
circuit is broken by means of the highest possible 
insulation, which is a decided departure from the 
arrangements of Bell or Reis, both of whom used 
closed circuits. ; 

Vast amounts of testimony have been taken 


Dolbear. 


and 
many lawsuits have arisen in the United 
States courts concerning telephones and 
their principles. The real issue is the authority of the 
Government to confer by patent the sole right to use 
variations in the intensity of electrical currents, or the 
potential of a charge, to transform vocal undulations 
into electrical undulations, and the reverse. There is no 
doubt that Bell was the first to do this with apparatus 
of such reliability as to render telephones of commer- 
cial value to the general public. 


The literature of the telephone has grown to great size. The 
following list of publications will enable those interested to go 
into details of its history, and to form an independent opinion 
regarding the merits of the various inventors, both in Europe 
and America. 

osé des Appli 


graph i! Du Moncel, published in English by Harper Bros. (New 
ork, 1879); Jahres-Bericht Physikalischen Vereins zu Frankfurt 
am Main (published in 1862), “On Telephony by means of the 
Galvanic Current, b eng 2 Reis.” See, also, volume of 1863, 
oi. notice of two lectures by Reis; Die Fortschritte der 
Physik (1861), article entitled “ Ph. Reis. Tele hony by means of 
the Electric Current ;”. Zeitschrift des Deutsch-Ocsterreichischen. Tel- 
egraphen Vereins (vol. 9, 1862); Deutsche Industrie Zeitung (Chem- 
nitz, 1863). Three articles from Nos. 16, 18, and 22 (1863); Reis’s 
’ Letter to Ladd, printed in the ease the Society of raph 
pa and of Electricians for March, 1883); The Civil 
and Architect's Journal (vol. 26, 1863). “ Acoustic Telegraph,” 


Litigation. 


If a metal plate be | 


When the cylinder 1878); Dingler’s Polytechnisches Journal, vol. 169. 
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by W. Ladd; Report of the Thirty-third Meeting of the British Asso- 
ciation for the Advancement of Science (published in 1864) ; also Re- 
port of Forty-seventh Meeting of same Association (published in 
wo articles, 
the last by Bottger; Cosmos (Paris), March, 1864, Article by 
Saint-Edmé; Die neueren Apparate der Akustik (Vienna, 1865); 
Electricity, by Robert M. Ferguson (Edinburgh and London, 1867) ; 
The Manufacturer and Builder (May, 1869), article by Dr. Van der 
Weyde; Zéllner’s Das Buch der Erfindungen, Gewerbe und Indus- 
trien (Leipsic, 1872) ; official report of exhibition at South Kensing- 
ton Museum,in 1876, edited by Dr. Rudolf Biedermann (1877) ; The 
Telephone, by Prof. A. E, Dolbear (Boston, 1877); Prescott’s The 
Bell Telephone (New York, 1884). The ng 2 of the United States 
Circuit Courts, sitting in Boston, New York and Philadelphia, 
and the record of the United States Supreme Court, for 1886, 
contain a mass of facts covering every known point in the history 
of telephones. (Ww. D. M.) 


TELESCOPIC WORK fy THE UNITED 


£ . 


About the year 1826, Mr. Amasa Holeomb, a sur- 
veyor of Southwick, Mass., began to grind 
and polish lenses for surveying instru- 
ments. He completed in 1830 an achro- 
matic telescope, and brought it to the attention of 
Professor Silliman, of New Haven, who published a 
notice of it in the Am. Jour. of Sei. Glass disks of 
suitable size and quality were so hard to obtain that 
Holeomb satdanbooks the making of Herschelian re- 
flectors, after he had made nearly a dozen refractors. 
His specula were all of metal, varying in diameter 
from 4 to 10 inches, and set in sheet-iron tubes, for 
which a simple and effective mounting was devised, 
which was very steady and easy to manage, and for 
which the Franklin Institute awarded him a medal in 
1835. Inall Holcomb made about 30 reflecting tele- 
scopes, the last about 1850. 

Mr. E. P. Mason, of the class of 1839 at Yale Col- 
lege, in connection with his classmate (now 
Professor H. L. Smith of Hobart Colle 
projected and built in 1838 what was t 
the largest telescope in America, a reflector of 12 
inches aperture. It was employed by Mason most 
effectively in the precise observation of a few of the 
most prominent nebule. A description of this tele- 
scope, the tests which it stood, and the work done 
with it are found in the Trans. Am. Phil. Soc., vol. 
vii. Astronomical research in America began with 
Mason, and his plates are among the most perfect 
specimens of nebula portraiture extant. 

In 1850 Bond obtained, with the 15-inch refracting 
telescope of Harvard College Observatory, 


Holeomb’s 
telescopes. 


Mason’s 


©) tesoope. 
en S 


fine impressions of Vega, and later of the —, 
double star Castor showing an elongated  "yapny. 


disk. This was the beginning of stellar 

photography. The first celestial phenomenon photo- 
graphically observed was the annular solar eclipse of 
1854, May 26. Bartlett, at West Point, and Campbell, 
in New York, obtained good pictures. Bond proved in 
1857, by micrometric measurement of plates of Mizar 
that Lwehcalet ss | could afford equally precise results 
with direct optical observation. The year following Mr. 
L. M. Rutherfurd, of New York, began 

celestial photography at his own observa- Ruther 
tory with an objective of 11} inches aper- 

ture figured by himself. Exposures of 5 to 10 seconds 
brought out the belts of Jupiter, and urn’s ring 
appeared on the plate. The best results were those on 


sun-spots and facule. He began in 1863 the con- 
struction of the first photographie objective cor 
solely with reference to the photographie rays, i 
ing the required actinic correction by means of his 


of 
neat adaptation of the spectroscope in Ber mi 
achromatic condition of the objective. (See Am. Jour. 
Sci., vol. 89, p. 304.) This glass of the same diameter 
as his visual objective gave images of ninth m 
stars with an exposure of three minutes. 
of one second was sufficient for Castor, ¥ 
glass required ten seconds. 
photousions of the Pleiades, es 
star clusters, and double stars as w 
measures of which were di oy Dr 
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sequently Rutherfurd demonstrated the possibility | 
of converting any visual telescope into an 
equivalent photographic apparatus by 
mounting in front of the objective a 
meniscus of flint glass, and in 1869 he 
built in this way a telescope 13 inches in aperture, 
with which were taken in August, 1871, the first 
pictures of the sun in which the minute granulations | 
of its surface are seen. This telescope now belongs 
to Columbia College. Gould bought the other Ruther- 
furd objective in 1870, and took it to Cordova, Argen- 
tine Republic, where more than 100 fine photographs 
of celestial objects were taken, among them Mars, 
Jupiter, Saturn, double stars and star clusters. For 

lunar photography see ASTRONOMY, vol. ii. p. 802. 
On the principles of astronomical photography of 
precision, with special reference to celestial phenomena, 
consult Neweomb’s article in Part i., ‘‘ Papers relating 
to the Transit of Venus, 1874,’’ printed by the U. 8. 
Commission. ‘ 
Dr. Henry Draper, of New York, made a 15-inch | 
speculum in 1858. See his memoir On the 
med ‘onstruction of a Silvered Glass Telescope, 
: Smithsonian Contributions to Knowledge, 
vol. xiv. 1865. The perfected result of his work with 
this mirror was a photograph of the moon, 50 inches 
in diameter. In 1866-70, Dr. Draper constructed a 
28-inch silver-on-glass mirror, with which he con- 
ducted for many years researches in stellar 
puller spectrum-photography. The first  star- 
photography.Spectrum showing lines was photographed 
with this instrument in 1872, being that. 
of a Lyre. Spectra of Jupiter photographed in 1879 
were interpreted as evidence that that planet shines 
in small degree by its intrinsic light. These were 
obtained with a 12-inch Clark objective, which in the 
year following was replaced by an 11-inch by the 
same makers, and fitted with a Rutherfurd corrector 
for photographic work. On the 30th September, 
1880, Dr. Draper secured with the 11-inch glass the 
first photograph ever taken of the nebula of Orion; 
and a year and a half later, he obtained a fine nega- 
tive of this object which is reproduced in Wash. Obs., 
1878, AppENDIX I. p. 226. Also its spectrum was 
hotographed, showing lines in the ultra violet. 
Bomet b, 1881, and its spectrum were photographed in 
the summer of that year. Fora brief and very lucid 
statement of the problem of celestial spectrum-pho- 
tography, and of the obstacles which he had up to 
that time overcome in aay it, see Dr. Draper's 
article in the Am. Jour. Scit., for Dec., 1879; and for 
full details of this work, and Professor Pickering’s 
discussion of it, see Pro. Am. Acad. Arts and Sei., 

vol. xix. p. 231. 
In vol. xi. of the Mem. — nig yen eee 
gives a concise history of stellar photog- 
on e- raphy. He describes the photographic 
apparatus finally adopted, which is also fully line. 
trated. A Voigtlinder lens of 8 inches diameter was 
reground by Clark & Sons, and mounted equatorially, 
the clock-work being an electrically controlled Bond 
spring governor. Three classes of stellar photogra- 
Ho work were undertaken : first, the telescope being 
at rest, the trails of stars were photographed ; second, 
the formation of charts by the aid of clock-work; and 
third, photographing star spectra. The increased 
sensitiveness of photographic plates is such that on 
moonlight nights long exposures cannot be made on 
account of the fogging of the plates; also, a farther 
. of this sensitiveness will render it impossible 
- to work to the best advantage in the vicinity of a 
 Jarge city; and remote regions, or preferably great 
ations must be chosen, where the reflecting atmos- 
2 is diminished.’ 


Triple pho- 
tographic 
objective. 


this connection the bequest of about $230,000 by Uriah 

en, “ for theestablishment and maintenance of an astro- 
obse! ry onsome moun k.” This fund, the 
nt provided as yet for the furtherance of the essen- 


‘impress their spectra on the plate. 
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In photographing stellar spectra Pickering employs 
the method first tried by Seechi in optical observations 
of the spectra. By mounting a large prism in front of 
the object-glass of the telescope, there is but little loss 
of light, and stars over the entire field of the instrument 
i In 1886 Mrs. 
Draper, who for 15 years had been the 


able and assiduous assistant,of Dr. Draper Henry 
in all his work, made liberal provision for  ,,oo7*R¢T 
the further prosecution of his researches researches. 
at the Harvard College Observatory, as a 

memorial to her husband who died in 1882. She has 


remounted at Cambridge the instruments mentioned 
above and supplied many additions thereto, and has 
further provided a corps of observers and computers 
necessary to carry on the work, together with the 
adequate means for publishing the results. The in- 
vestigations already in progress or completed include 
a catalogue of the spectra of all stars of the sixth 


|magnitude and brighter which are north of 25° of 


south declination; an extended catalogue of stars 
brighter than the eighth magnitude; and a detailed 


study of the spectra of the bright stars, this last to 


include a classification of the spectra, a determination 
of the wave lengths of the lines, a comparison with 
terrestrial spectra, and an application of the results 
to the measurement of the approach and recession of 
the stars. In the first research the total number of 
spectra photographed is already about 28,000, and 
the most of those have been measured and the char- 
acter of the spectra indicated. About two years 
hence, on the completion of detailed research here, 
the instrument will be mounted in the southern hemi- 
sphere, so as to complete the work to the southern 
pole of the heavens. In the unique apparatus em- 
ployed in a part of this interesting work, four prisms 
of 15° angle have been constructed with clear apertures 
of nearly 11 inches. Thus a long, narrow band re- 
laces on the sensitive plate the small dot which would 
there if the prisms were taken away. In order to 
make the spectra wide, the refracting edge of the 
prisms is turned so as to parallel to a circle of 
declination, when, by a slight variation of the driving 
clock, the necessary breadth of the bands or spectra 
is secured. While by the former methods the best 
stellar spectra were of about the size of a barley-corn, 
the new apparatus gives spectra which have been en- 
larged to a breadth of 4 inches and a length nearly 
three times as great, and in which hundreds of lines 
are counted. See the first and second annual reports 
on the Henry Draper Memorial. 

Brashear, of Allegheny, Pa., is the leading maker 
of reflecting telescopes in America. He 
has built about 100 in all, with silvered 
glass mirrors, and their performance on 
test-objects shows a high grade of work, both optical 
and mechanical. The use of Brashear’s formula for 
silvering the mirror (see British Jowrnal Photographic 
Almanac for 1888, p. 352) practically removes the 
standing objection to the reflector, that the lustrous 
surface of the mirror is subject to rapid deterioration. 
Brashear’s reflectors range in diameter from 54 inches 
to 15} inches, and it issignificant of the growing popular 
interest in astronomy that nearly three-fourths of his 
smaller instruments are in the hands of private pur- 
chasers. ‘Telescopes of his make of 104-inch aperture 
are at Ansonia, Conn., Greeley, Col., New Orleans, and 
Oakland, Cal. ; of 124 aperture at Wilmington, Del., 
New York City, and Wilmington, O. Brashear makes 
also an altazimuth comet-seeker, on the pattern of a 
mounting adopted by Miss Herschel, in which the New- 
tonian form is used and the horizontal axis of motion is 
coincident with the axis of the eye-piece. Also, he has 


Brashear's 
reflectors. 


tially American movement in the direction of mountain observa- 
tories, is now managed A a the Harvard College Observatory. 
Under its auspices, mountain peaks in Colorado have been in- 
vestigated by the Pickerings, and in Japan by Todd, both in the 
summer of 1887. 
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made several refracting telescopes, and is now figuring 


. . | 
one of 73-inch aperture on Hastings’s curves, and a 16- 
inch objective, with a Rutherfurd correcting lens, for | 


the Carleton College Observatory, Northfield, Minn. 
All the metal plates, concave and plane, ruled on the 
Rowland dividing engines, have been prepared by Bra- 
shear. His chief work, however, has been 
the great spectroscope for the 36-inch re- 
fractor of the Lick Observatory. It has 
many novelties, and is the largest star-spectroscope 
ever built, being nearly six feet long. 

No fine optical glass has yet been made in America. 

he wide use of natural gas in the glass in- 
dustries of Western Pennsylvania has led 
to the production of very pure, tough, and 
well-annealed plate glass. In reducing the tempera- 
ture of the annealing ovens, the gas by its continuous 
flow offers facilities impossible to obtain in the ordi- 
nary oven, and Brashear has lately completed a glass- 
works for experiments on optical glass. Natural gas 
is used throughout, and an automatic cut-off governs 
the Sadia temperature. (See GLAss, vol. x. p. 
593. 

The first American obtaining special distinction for 
the manufacture of refracting telescopes 
was Mr. Henry Fitz, of New York, who 
made about 30 telescopes of 6-inch aperture 
and above, of which the largest are the following: 


Aperture. Focal length. Location. 
Inches. Feet. 


Lick spec- 
troscope. 


Optical 
glass. 


Fitz’s tele- 
scopes. 


101 14 U.S. Military Academy, West Point, N. Y. 
12! ae Hon. 8. V. White, Brooklyn, N. Y. 

12441 ne Vassar College, Poughkeepsie, N. Y. 

1244 17 Detroit Observatory, Ann Arbor, Mich. 
13 15% Allegheny Observatory, Penna. 

13 154 Dudley Observatory, Albany, N. Y. 

162 a Dr. Van Duzee, Buffalo, N. Y. 


About 1853 Spencer, of Canastota, N. Y., cele- 
brated for his microscope objectives, under- 
took telescope objectives as well. His chief 
instrument is the 133-inch refractor of the Litchfield 
Observatory of Hamilton College, Clinton, N. Y., com- 
pleted in 1856. 

Clacey, of Boston, began to make refractors in 1875, 
and his lenses have a high reputation. 
They are of much shorter focus than the 
average, being about one foot to each inch of aper- 
ture. He is now at work on his largest objective, a 
10-inch with photographie corrector for Prof. W. R. 
Brooks, of Phelps, Na. 

Many opticians in the United States are. now, or 
have been, engaged in the making of small refractin 
telescopes, among them Stendicke, of New York, an 
Kahler, of Washington, who have made chiefly the 
optical parts. ‘Gregg, of Brooklyn, and Allen, of 
Providence, have made both optical and mechanical 

arts complete. Tolles, of Boston, and Walther, of 

hiladelphia, have made many objectives, mostly small 
ones, of fine figure. Byrne, of New York, has made 
numerous small telescopes. _His work on objectives of 
short focus, as also that of Tolles and Clacey, appears 
to indicate that further experiment in this direction 
may lead to a very desirable shortening of achromatic 
refractors, unattended by any important sacrifice of 
optical qualities. 

Not a few telescopes, mostly reflectors, have been 
made in different parts of the country by fine 
mechanicians interested in astronomical 
. work. Mr. J. Lyman, of Lenox, Mass., built 
a 93-inch reflector, which was exhibited to the American 
Association for the Advancement of Science at Albany 
in 1851. This telescope is noteworthy as the first in 
which a system of supporting levers was used to pre- 
serve the figure of the mirror in all altitudes. Brooks, 
of Phelps, N. Y., made a 9-inch reflector which he has 


Spencer. 


Clacey. 


Lyman’s 
reflector, 


1 Refigured by Alvan Clark & Sons. 
_ 2 A dialytie telescope, having a single-lens objective of crown 
lass, achromatized by a 9-inch lens of flint, mounted midway 
n the tube, after the manner of Plissl, of Vienna. See Optics. 
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used to good advantage, particularly in comet work. 
Davis, of Cincinnati, made a good objective of 11-inch 
aperture, in which all the surfaces are concave, except 
the outer face of the crown. This is now mounted at 
Smith College Observatory, Northampton; Mass. The 
work of Gundlach, of Rochester, on quadruple achro- 
matic objectives is related in the Astr. Nachr., Bd. 
91,177. Dr. Hastings, now of Yale Uni- 
versity, figured three objectives from theo- 
retic data, all of which are of a high order 
of excellence. The largest is of 9.4-inch diameter, and 
is mounted in the Johns Hopkins University Obser- 
vatory at Baltimore. His theory of the achromatic 
objective is given elsewhere. For the practical details 
of figuring these lenses, and for further theoretical 
details, consult Hastings’s paper in Johns Hopkins 
University Circulars, No. 19, p. 9; also Sidereal Mes- 
senger, i. 244, and ii. 39. Contrary to the usnal 
practice of opticians no examination of the image pro- 
duced by the lens was made until the work upon it was 
finished, and on first trial the objective was found to 
be so good that only 20 minutes were required to ren- 
der it sensibly perfect. In this double objective the 
flint lens is in advance of the crown, and the distance 
between the lenses 0.1 inch and upwards. A variation 
of this latter element will correct the objective for 
changes of temperature. On the variation of focal 


Hastings’s 
objectives. 


‘length with temperature consult Hastings, Astr. 


Nachr., No. 2051. 
Of all makers of telescopes the late Alyan Clark was 
the most celebrated. Known as a portrait Ge 
painter in Boston in 1844, accident drew his ieleaneyes. 
attention to the construction of a small re- 
flector, the success of which was such as to lead to his 
making refractors. By 1846 he was established in the 
business of telescope-making with his two sons, Alvan 
G. Clark and George B. Clark, who survive their 
father (who died in 1887), and continue the work of 
the firm at Cambridgeport, Mass. Clark’s first re- 
fractors were introduced to astronomers through the 
Rev. W. R. Dawes, of England, who purchased five 
of them. The Clarks were four times called upon to 
construct ‘‘a telescope more powerful than any now 
in existence,’’ first in 1860, one of 184 inches vopbeti 
now at Chicago (exceeding the then largest objective 
by 33 inches); second, in 1870 under contract with the 
U. 8. Government, for a refractor of 26 inches aperture 
(the largest at that time was of one inch less diameter); 
third, in 1879 with the Russian Government, for a 30- 
inch objective (3 inches greater than the Vienna tele- 
scope); and fourth, in 1880 with the trustees of the 
Lick estate, for the 36-inch telescope com- 
pleted in 1887 for the Lick Observatory. In wébaiee 
this objective the lenses are set 6.5 inches 
apart, in a cast-iron cell faced with strips of silver 
where the glasses rest against it. The weight of the 
objective, cell and all, is about one-third of a ton. 
Its cost was $53,000. An additional lens, or photo- 
graphic corrector, of 34 inches aperture was provided 
at a cost of $13,000. On the construction of the tele- 
scope and the performance of the objective see Pro- 
fessor Young’s paper in Boston Journal of Chemistry, 
October, 1886, and vol. i. of Publications of the Lick 
Observatory. 
Alvan Clark was in 1867 awarded the Rumford 
medal of the American Academy of Arts and Sciences 
for the perfection of his optical surfaces. The com- 
letion of the 30-inch Russian object-glass brought the 
‘larks the signal honor of the golden medal of the 
Empire, conferred for the first time by Al r IIT. 
The Clark objectives are more perfect than the atmos- 
phere in which they can generally be used ; and when 
fine conditions are present they will bear 
powers of 100 diameters for each inch of ap 
separate the components of double stars up 
iven by Dawes’s empiric formula (Me 
oc. XXXV. p. 159). “ 
The Clarks have built no less than e 


' 
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ments of the type known as the “horizontal photo- 
heliograph,’’ a device originating with the 


peste late Professor Winlock in 1869. These have 
eliograph, Photographically corrected objectives, of 


5-inch aperture and about 40 feet focus, 
mounted horizontally in the meridian, the rays from the 
sun or other celestial object being constantly reflected 
upon the objective by 7-inch plane mirrors, appropri- 
ately mounted and moved by clock-work. One of 
these instruments belongs to the Harvard College Ob- 
servatory, eight to the U. S. Naval Observatory, and 
one each at Princeton College, New Jersey, and at the 
Lick Observatory, Cal. For a full description and 
plates of this form of apparatus consult Part i. of 
Observations of the Transit of Venus, 1874, forming 
Senate Doe. 31, 1st session, 46th Congress. Between 
the apertures of 6 inches and 9 inches inclusive the 
Clarks have made over 50 objectives, and have also 


made the ete for nearly all of them. ‘The fol- 
lowing is a table of their larger telescopes : 
Aperture. Focal length. Location., 
Inches. Feet. 
9.51 11.3 High School Observatory, Hartford, Conn. 
9.52 11.5 Observatory of Instruction, Princeton, N. J. 
9.5% «.. MeKim Observatory, Greencastle, Ind. 
95) 12 ~~ Beloit College, Wisconsin. 
tr oy Bucknell University, Lewisburg, Penna. 
10 Haverford College, Penna, 
118 — —., Lancaster, Penna. 
114 Harvard Col. Observatory, Cambridge, Mass. 
12 Wesleyan University, Middletown, Conn. _ 
122 “pl ae Observatory, Vienna, Austria. 
12 Lick Observatory, Mount Hamilton, Cal. 
12 «.. U.S. Military Academy, West Point, N. Y. 
12.25 17 Morrison Observatory, Glasgow, Mo. 
135 15 Harvard Col. Observatory,Cambridge, Mass, 
15.56 20.2 Washburn Observatory, Madison, Wis. 
16 Warner Observatory, Rochester, N. Y. 
18.5 23. Dearborn Observatory, Chicago, I11. 
23 80.105 Halsted Observatory, Princeton, N. J. 
26 82.472 U.S. Naval Observatory, Washington, D.C. 
26 33 McCormick Obsery., University of Virginia. 
308 45 Imperial Observatory, Pulkowa, Russia. 
361 56.2 Lick Observatory, Mount Hamilton, Cal. 


The performance of an objective depends greatly upon 

a ines the quality of the eye-pieces. There are many 
yep * excellent makers in the United States, among 
them Brashear, Clark & Son, Fauth & Co., Gundlach, Kahler, 
Stendicke and Tolles. Various forms of compound polariz- 
ing eye-pieces for reducing the effect of the sun’s light and 
heat in examining its surface are made by Brashear, Clark, 
Tolbs and others. 

Micrometers of superior design and workmanship come 
Roma from the hands of American workers ; Clark & 
Ears. Sons and Fauth & Co. are the chief makers at 

present. In connection with the ordinary 
form of micrometer, no adjunct more useful has been in- 
vented than Burnham’s device for automatic illumination 
of the spider-lines, whereby they are seen under a constant 
light in all positions of the telescope. The apparatus is 
figured and described in Mem. R. Astr. Soc., xlvii. 172, and 
the Sidereal Messenger, i.110. The micrometer of the great 
Lick telescope was made by Fauth & Co. Electric illumi- 
nation of micrometer-wires, as well as circles, is now pro- 
vided by the best American as well as foreign makers. 
Newcomb makes important observations on the effect of the 
chromatic aberration of the eye-piece on micrometric meas- 
ures, Wash. Obs., 1873, Appendix I. p. 8. 


Until within a few years the Clarks made nearly all the | 
Fauth & Co. | 


mountings for their own glasses, 
Momntings. have done the finest work on mountings of the 
smaller size. Warner & Swasey have met with special suc- 
cess in the larger mountings. Among their improved ar- 


1 Mounting by Warner & Swasey, of Cleveland, O. 
2 Objective figured on the curves given by the dioptric re- 
searches of Gauss, and is perbaps the finest glass of the size in 


8 Mounting by the Repsolds, of Hamburg. 
4 Has A photographie corrector, and formerly belonged to Dr. 


raper. 

5 This omective is of novel construction, invented independ- 
ently by Professors Stokes and aq iter J and is equally efficient 
for either photographie or optical work. This highly desirable 
result is obtained by grinding the two surfaces of the crown of 

suitably different curvature, and so modifying the cell that the 
lint lens may be moved toward the focal plane when desired. 
r optical work the two lenses are in contact, the more convex 
urface of the crown lying next to the concave surface of the 
nt. Reversing the crown lens, and separating the flint 3 inches 
it, converts the combination into an objective perfectly cor- 
forthe actinic rays. This telescope is used in the Boyden 
researches. 
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rangements are devices for all the necessary manipulations 
of the telescope from the eye-end ; incandescent lamps for 
illuminating the circles; improvements in applying the 
clock-power to the polar axis; and the adoption cf the sys- 
tem of spherical ball-bearings to give ease of motion to the 
axes which they support. This latter was first suggested 
by Professor Todd in 1885, and practically applied in the 
12-inch mounting for the Smith College Observatory at 
Northampton, Massachusetts. The same system was also 
applied to the great Lick telescope with gratifying success. 
The Northampton mounting has an automatic device for 
the setting of the telescope in right ascension, without ref- 
erence to the sidereal time. In the 36-inch Lick mounting 
the steel axes weigh more than a ton each, and the cast- 
iron piece which supports them about 20 tons. The tube is 
nearly cylindrical, and 57 feet long. For further details 
of the mounting, consult vol. i. of Publications Lick Observa- 
tory, 1887. The contract price of the mounting was $42,000. 

The modern American mountings provoke little unfayor- 
able criticism. In some classes of observation difficulties 
arise from their lack of rigidity, both as to the axes them- 
selves and the iron-work supporting their bearings. But 
troubles quite as frequently come from lack of stability of 
the pier and foundations; and too great care cannot be ex- 
pended upon the founding and construction of these piers. 
In general, our mountings are surpassed in rigidity by those 
of like dimension from the best English and Irish shops. 
If the American telescope is compared with those of foreign 
makers, in point of subsidiary apparatus for its convenient 
working, we find a constantly growing disposition to con- 
sult the wants of the astronomer, and to profit by his sug- 
gestions, 

Young, of Philadelphia, has made several transit circles, 
among them one of 3}-inch aperture, at Vassar 
College, and one of 4-inch aperture, at Haver- Transit 
ford College, Pennsylvania. Buff & Berges, of pebigee 
Boston, have done excellent work on transit instruments, a 
good specimen of which is mounted at the Cincinnati Ob- 
servatory. Professor Lyman, of Yale College, made, in 
1852-53, a transit instrument, converted into a zenith tele- 
scope by the addition of a declination-level and micrometer, 
and his example has been generally followed by all instru- 
ment makers subsequently, among them Kahler, Kiibel, 
Stackpole and Wirdeman,—the work of all of whom de- 
serves much more mention than we have space to give. 
Warner & Swasey have lately begun to manufacture transits 
and meridian circles, their first circle being mounted at 
Northampton, Massachusetts. 

ml tage - Co., of eRinaten, have made transits and 
zenit elescopes in large numbers, amon 
which are two, of 4-inch aperture, mounted . soniapcaencs 
California, one at the Lick Observatory ; also, they have 
built about a dozen meridian circles, of which the largest 
are the following: 


Size of Object-Glass. Size of Circles, Location. 
Inches, Inches. 
4 18 Albion College, Albion, 
Mich, 
4 24 Observatory of Instruction, 
Princeton, N. J. 
5 24 Cincinnati Observatory, O. 


In the almucantar, a new instrument devised, built and 
used by Chandler (see Annals of Harvard Coll. 
Observatory, vol. xvii.), the necessity of deal- 
ing with flexures is skilfully eluded. The 
flotage principle is adopted for the base and 
supports of the telescope; and while, in the meridian circle, 
the instrumental errors must be derived from observations 
on the half of the circle of reference, the almucantar has 
the advantage of visibility of its entire circle of reference, 
viz.: the small celestial circle parallel to the horizon and 
passing through the pole. 

In a brief review of the most striking and important re- 
sults reached with American telescopes, we may 
note first the discovery of the Companion of Practical 
Sirius. Bessel, in 1844, from a discussion of the astronomy. 
right ascensions of a Canis Majoris, and Safford, 
in 1861, from its declinations, inferred the existence of a 
dark body near this star which disturbed its 
proper motions. In January, 1862, Mr. Alvan Companion 
G. Clark, in trials of the 18}-inch Chicago re- _ of Sirius. 
fractor, then just completed, made the dis- 
covery of a faint companion to Sirius, which has since 
moved approximately in the orbit assigned to it by theory. 

Burnham has made more than 1000 discoveries of new 
double stars, chiefly with a 6-inch Clark tele- Bask 
scope formerly his own, but now belonging to the ae tee 
Washburn Observatory. His chief paper on double stars isan 


Almu- 
cantar, 


| extensive one, Mem. Royal Astronomical Society, vol. xliv. 
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More than 100 small planets have been discovered with | 


telescopes of American make, Dr. Peters, of 


Small Clinton, heading the list with 47, Palisa, of 
planets. Vienna, coming next with 38, while Watson, of 


Ann Arbor, found 22, one of them with the 5- 
inch equatorial of the U.S. Transit-of-Venus-Expedition to 
China, 1874, of which he was the astronomer in chief. This 
discovery is the more worthy of note as the expedition car- 
ried along no charts of the fainter stars, and Watson thus 
recognized the wanderer purely from memory of the con- 
figurations of the stars among which the new planet hap- 
pened at the time to have strayed. The Lalande medal of 


the Paris Academy of Sciences has been five times awarded | : 5 J . ul 
; rE | English orders after passing his thirtieth year; was 


to American discoverers of small planets, lastly 
to Peters, in 1879, whose work is worthy of 
more extended notice than we have space for, 
on account of the elaborate star-charts of the 
zodiacal regions which he is now publishing. The first 20 
were issued in 1883, and contain no less than 60,000 stars, 
down to the 13-14 magnitude. The work has been persist- 
ently prosecuted for nearly 30 years,on a well-grounded 
plan of research, and will afford a sure basis for future con- 
clusions respecting the structure of, and changes that are 
going on in, the stellar universe. 

In 1877 Pickering devised the new photometric method 
of observing the eclipses of Jupiter’s satellites, 
whereby the varying light of the waxing or 
waning body is repeatedly compared by means 
of a photometer with an uneclipsed satellite near it. 
Nearly 400 eclipses have already been thus observed; and, 
in 1890, on the planet’s completing an entire revolution 
about the sun, the discussion of the whole series will form 
a most important contribution to our knowledge of the dis- 
tance of the sun. 

Hall’s observations of Hyperion, the seventh satellite of 
Saturn, brought to light a disturbance in its 
motion which appeared as a retrograde move- 
ment of the line of apsides of its orbit. Subse- 
quently Newcomb developed the mathematical theory of 
this inequality and showed it to be due to the excessive 
perturbing action of the large inner satellite, Titan. Four 
times the motion of Hyperion is almost an exact equivalent 
of three times that of Titan; and the motion of Hyperion 
thus presents an entirely new case in celestial mechanics, 
and to which the ordinary mathematical theory is entirely 
inapplicable, See Astronomical Papers of American Ephemeris 
and Nautical Almanac, vol. iii., pt. iii., 1884. 

The first photographic record of an unknown celes- 
tial object was made by Pickering, the 3d 

aphi November, 1885, when a nebulous mass 

covery. Was Seen to surround the star Maia of the 
Pleiades, on a plate exposed at that date ; 
but failing to recognize its true character at that time, 
the first published result came from precisely similar 
work two weeks later by the Brothers Henry, of Paris. 
This singular object was first discovered optically a 
short time afterwards by Struve with the 30-inch Clark 
refractor at Pulkowa. For a description of the 
meridian photometer of Pickering, and its work in 
stellar magnitudes see PHoromerry. The epoch- 
making researches of Huggins in stellar and nebular 
spectroscopy with an 8-inch Clark refractor are already 
dealt with, vol. ii. pp. 818 and 821. 

Of all the heavenly bodies, the planet Mars now 
satellites  20lds the most signal position, by reason of 
of Mars. the peculiar circumstances precedent to and 

/ accompanying the discovery of its satellites, 
two in number, both found by Professor Asaph Hall at 
the opposition of the planet in 1877. The outer satel- 
lite, which he has named Deimos, was first seen on the 
11th August, and six days later the inner, called 
Phobos. Deimos revolves about the planet in 30" 17™ 
54*, at a distance of 14,500 miles from its centre; while 
the distance of Phobos is 5800 miles, and its periodic 
time is 7" 39™ 14°, a little more than one-fourth, thus, 
of the pone of axial rotation of Mars. Thus was 
established a case unique in the solar system, and in- 
explicable on any reasonable hypothesis, until the re- 
searches of Prof. G. H. Darwin on the tidal evolution 
of satellite systems cleared it up. The satellites of 
Mars are the smallest known bodies belonging to the 
solar system, their diameters being feiss less than 
10 miles. The concluded mass of Mars from Hall’s 
elements of the satellite orbits is 1-3,093,500th that of 
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the sun. See his memoir published by the Naval 
Observatory, Washington, 1878. Hall’s important 
work was promptly honored by the French Academy 
in the award of the Lalande medal; and in 1879 he 
received also the gold medal of the Royal Astronomi- 
cal Society of London. D. P. T.) 
TENNENT, a family of colonial preachers in the 
Presbyterian churches of New Jersey and Philadelphia, 
was of north-Ireland extraction. Wiit1aAm (1673- 
1746), the founder of the American branch, was prob- 
ably graduated at Trinity College in Dublin. He took 


chaplain to a nobleman, imbibed nonconformist opin- 
ions, and in 1718 with his family followed his cousin 
James Logan to Philadelphia, where he was received 
by the Synod. Three years later he settled at Ne- 
shaminy in Bucks county, about 20 miles northeast 
from Philadelphia, where he built the ‘‘ Log College’’ 
celebrated in the early annals of Princeton College 
(v. vol. xix. p. 718), and educated several eminent 
ministers, among them his four sons GILBERT (1703- 
1764), WILLIAM, (1705-1777), JoHn (1706-1732), and 
CHARLES (1711-1771) who settled at Neweastle, Dela- 
ware. All of the sons were clergymen. Gilbert left 
with his father his native county Armagh, Ireland, 
assisted at the Log College, served the church at New- 
castle for a few months, and in 1726 settled as pastor 
in New Brunswick, N. J. In the winter of 1740-1 
he joined Whitefield in revival itinerancy into New 
England, preaching ‘‘ terrible and searching’’ ex tem- 

ore sermons, and appearing in the pulpit with a 
leathet- andl bound about. his heavy overcoat, anda 
Nazarite length of hair. His advocacy of revivalism 
was a ime ge cause of the division of Presbyterians 

d and New Sides,—a breach which he sought 
in 1758 to heal. Meanwhile (1743) he became pastor 
of a second Presbyterian congregation, organized in 
Philadelphia by the admirers of Whitefield, in the 
service of which he died on the 23d of July. In later 
life his polemic ardor abated and he submitted to the 
repression of writing his sermons, many of which were 
published at the time in a series of volumes. He made 
a successful visit to England with S. Davies in 1753 to 
collect money for Princeton College. 

WILLIAM, second of the name, was the subject of a 
trance long made memorable in American mystical 
literature. County Antrim witnessed his birth, and 
he accompanied his father to Philadelphia. He read 
theology with his brother Gilbert at New Brunswick, 
where, in failing health, he fell into a three-days’ trance 
so deathlike that the persistency of his young physi- 
cian alone saved him from burial. After a year’s ill- 
ness he had to be taught like a child. hen his 
memory returned he said that he had seen PB all 
unutterable’’ and had been led through celesti ons 
by a superior being who at last ordered him back to 
earth. In 1733 he succeeded his brother John in the 
pastorate of the church which stands at Manalapan, 
about two miles from Freehold, N. J., and is known 
still as ‘‘ the old Tennent church.’’ There he died on 
the 8th March in his seventy-third year. Whitefield’s 
revivalism had his support, and he was given to visions 
throughout his life. Once indicted with two other 
clergymen for perjury he was cleared by ‘a providen- 
tial interposition,’ a curious account of which, with 
all that is known of his trance, may be found in El 
Boudinot’s Memoir of him, first anonymously 
lished in the Lvangelical Magazine, but reappearing 
in several editions as a small volume up to 
times. Much information concerning t! impas- 
sioned and effective evangelists is preserved in Ner- 
mons and Essays by the Tennents and their Contem- 
poraries (1855), and in Sprague’s Annals of the Ameri- 
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be said of the boy, ‘‘ There goes a Puritan ;’’ so he 
emigrated, landing at Boston, 4th June, 1635, and 
lived and studied with C. Chauncey, afterwards second 
President of Harvard. He married 1643, and was 
ordained 2d January, 1644, pastor at Weymouth, 
where he remained twenty years, practicing medicine 
there and afterwards at Boston. Here he became 
pastor of the Old South Church 16th February, 1669, 
and died 15th October, 1678, much lamented. He was 
an eminent linguist, an expert mechanician, and *‘ one 
of the best physicians’’ of his time. Cotton Mather 
praised him in Magnalia. He left a Hebrew Lexicon 
in Ms., published what was probably the earliest medi- 
cal tract in New England, on Smallpox and Measles, 
(1667) and a Fast Sermon (1674). His son, PETER [Ist] 
(1651-1727) graduated at Harvard, as did all the rest, 
and was minister at Milton from 1681, publishing some 
sermons. His son, Perer [2d] (1688-1744) was pas- 
tor at Middleborough from 1707 ; and a third Perer 
1715-1785) in the direct line served at Attleboro’ 
rom 1748. Another PETER (1677-1738) wasa son of 
Ralph Thacher and grandson of Thomas; pastor at 
Weymouth and at the new North Church, Boston, 
rom him descended THomas ANTHONY THACHER, 
LL.D. (1815-1886), Professor of Latin at Yale from 
1842 to his death. 

OXENBRIDGE THACHER (1720-1765), grandson of 
Peter of Milton, passed from the ministry to the law, 
and won distinction as a patriot. He was associated 
with James Otis in the controversy of 1763 as to writs 
of assistance. He published a work on the Value of 
the Gold Coins (1760); and The Sentiments of British 
Americans (1764). His son Perer THacuer, D.D., 

1752-1802) was minister at Malden, and from 1785 at 

rattle Street, Boston; an active patriot and a dis- 
tinguished preacher—called the ‘‘silver-tongued.’’ He 
ublished Observations on the State of the Clergy 
F783), and Memoirs of Dr. Boylston (1789), besides 
many sermons. He was born at Milton, 21st March, 
1752, and died at Savannah, Ga., 16th December, 1802, 
haying been repeatedly chaplain of the General Court 
and leaving three eminent sons. THoMAS THACHER 
1756-1812), youngest son of Oxenbridge, departed 

m the family traditions in being a wild youth and an 
eccentric man, a bachelor and a Unitarian, noted for 
independence, mirthfulness, and sarcasm; he was pas- 
tor at Dedham from 1780, and an active politician in 
and out of the pulpit. The three sons of Dr. Peter 
were THOMAS CuSHING THACHER, minister at Lynn, 
who published Sermons (1794) anda Hulogy on Wash- 
ington (1800) ; PererR OXENBRIDGE THACHER (1776- 
1843), who was a municipal judge during his last 
twenty years, and whose Reports in criminal cases ap- 
peared in 1845; and Samven Cooper THACHER (1785- 
1818). This jast studied under Channing ; visited 


Europe with Joseph 8S. Buckminster, whose fe he 
wrote (1814): was librarian of Harvard 1808-11, and 
was ordained 15th May, 1811, as pastor of the New 
South Church, Boston. In a pamphlet on ‘‘ Andov- 
erism’’ and elsewhere he vigorously defended Unita- 
rian views. Hi isi 


His promising career was cut short by 
- consumption : he went abroad 1816, and died at Mou- 
Tins, France, 2d January, 1818. His Sermons with a 
_ Memoir by Dr. Greenwood, appeared 1824. James 

Tuacner, M. D. (1754-1844), was descended not from 
the original Thomas but from his uncle Anthony, who 
emigrated at_the same time. Born at Barnstable, 
Mass., 14th February, 1754, he served as a surgeon 
throughout the war of Independence, and on its close 
facet at Plymouth, where he died 24th May, 1844. 
He was a voluminous author, publishing New Dispen- 
poe *}0). Practice of ie oe (1817), American Or- 
4 ist (1822), Military Journal of the Revolution 
(1824), American Medical Biography (1828), continued 
by Dr. 8. 8S. Williams, Essay on Demonology 
Tistor ee Town of Plymouth (1832). Per- 
he same ch was GEORGE THACHER (1754)- 
ember of Congress 1789-1801, judge of the 
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Massachusetts Supreme Court 1800-24, and a noted 
wit. For most of these see Sprague’s Annals, and the 
Thacher Genealogy, 1857-72. 

THANKSGIVING DAY is the only distinctively 
religious festival observed in the United States at the 
instance of the civil authority. By Congressional and 
State legislation it has become a legal holiday through- 
out the land, and by custom the various churches are 
ope for one religious celebration on that day. The 
observance of a thanksgiving day is of Puritan origin, 
the Plymouth pilgrims and the Massachusetts Bay 
Colony having been wont to appoint especial occasions 
for acknowledging the divine goodness in signal deliy- 
erances from danger, such as the opportune arrival of 
supply vessels from England, or the gathering in of a 
plenteous harvest. In like manner they resorted to 
days of humiliation, fasting and prayer in anticipation 
of calamity from scarcity or Indian wars, or as_pre- 
paratory to some great undertaking. The records of 
these colonies contain notices of such religious cele- 
brations on the Mayflower and the Arabella during 
their first voyages to America, and of the occasional 


| civil recommendation of such fasts and festivals from 


the first harvest in 1621 until it became the annual 
practice in New England for the governors to ap- 
point a fast day, usually in April, and a thanksgiv- 
ing in the autumn after the crops were gathered. At 
irregular intervals like observances were proclaimed by 
the Dutch and English colonial governors of New York. 
The Continental Congress recommended an annual 
thanksgiving during the eight years of the Revolu- 
tionary War. So well established was the custom in 
the Northern and Eastern States, that when the Prayer 
Book of the Protestant Episcopal Church was adopted 
in 1789 it contained a Form of iheekeenn to be used 
on the first Thursday in November, unless another day 
should be appointed by the civil authority. 

Since the adoption of the Constitution the President 
of the United States has recommended a thanksgiving 
festival on account of that event. of the suppression 
of the whiskey insurrection in Pennsylvania, and of 
the conclusion of peace with Great Britain in 1815. 
President Lincoln, after appointing several days for 
the thankful commemoration of great military suc- 
cesses, began in 1863 the custom of proclaiming an 
autumnal thanksgiving annually, and it has been con- 
tinued unintermittingly by all his successors in office. 
The governors of the respective states, who alone have 
legal authority to proclaim holidays in their jurisdic- 
tions, universally follow the presidential proclamation 
by one of their own, appointing the same day, which 
usage has made the fourth Thursday in November. 

From the revolutionary period thanksgiving day has 
uniformly been observed in New England as a civil 
annual festival. New York took up the practice in 
1817, after which it rapidly spread though the North- 
ern States, but made its way more slowly south of the 
Potomac and Ohio rivers. At the outbreak of the 
civil war eight Southern States had fallen in with this 
custom. 

The April fast-day has continued in Massachusetts 
to the present time, and has long been the occasion for 
presenting the criticisms of the clergy upon public 
policy to their audiences. In earlier days, when the 
traditions of an allied church and State still lingered 
forcibly in the minds of men, and when the influence 
of the pulpit was less hindered by the distractions of 
daily journalism and the complex interests of modern 
life, these occasions of political preaching were awaited 
by the people with great interest. Thanksgiving-day 
sermons are widely devoted to the discussion of the 
policy of the general or local governments. 

The predominant character of the day is that of a 
harvest festival, and family or friendly reunions are a 
general method of celebration. 

THAYER, Smreon (1737-1800), an officer of the 
Revolutionary war, was born at Mendon, Mass., 30th 
April, 1737, and died 14th November, 1800, at Cumber- 
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land in Rhode Island. He served in the French and 
Indian war and was taken prisoner at Fort William 
Henry. In 1775 he went with Arnold’s expedition to 
Quebee as captain of R. I. troops, and was again a 
prisoner; was exchanged in 1777; was made major, 
and took part in the defence of Red Bank and Fort 
Mifflin, was voted a sword by the R. I. Assembly; 
was wounded at Monmouth in 1778, and withdrew from 
the service 1781. He wrote a Journal of the Invasion 
of Canada in 1775, which was published 1867 with 
notes by E. M. Stone. 

THAYER, Sytvanus, LL.D. (1785-1872), engineer 


and “‘ father of the Military Academy ’’ at West Point, | 
was born at Braintree, Mass., 19th June, 1785, where | 


he died on the 7th September. He graduated at 
Dartmouth 1807 and at West Point 1808. As second 
lieutenant of engineers he was appointed to the con- 
struction of defences on the Massachusetts coast and 
in New York Harbor. He was chief engineer of the 
Northern army in 1812 on the Niagara frontier, of its 
right division in 1813 on Lake Champlain, and in the | 
defence of Norfolk, 1814. As brevet major he was sent 
in 1815 to examine fortifications and military schools 
in Europe, where he acquired an unsurpassed acquaint- 
ance with Napoleon’s campaigns. From 1817 to 1833 
he was Superintendent of the Military Academy : ‘‘ the 
real initiation of the Academy as it has since been 
dates from his appointment; it is to-day substantially 
what it was made by Major Thayer.’’ For the next 
ten years (1833-43) he was superintending engineer in | 
the construction of Forts Warren and Independence 
in Boston Harbor. From 1843 to 1846 he was again 
on professional duty in Europe, and after that in gene- 
ral supervision of harbor improvements and defences 
on the eastern coast. From 1833 to 1857 he was a 
member of the Board of Engineers for coast defences, 
from 1838 presiding over it. Refusing to transfer his 
headquarters to Washington, he was placed on sick 
leave 1857--63), and then retired with the rank of 
colonel and brevet brigadier general. He published 
Papers on Practical Engineering (1844) ; was a mem- 
ber of the Academy of Arts and Sciences, and of the 
Philosophical Society at Philadelphia; founded the 
school of Civil Engineering at Dartmouth, gave $10, 
000 to his native town for a library, and bequeathed a 
much larger sum to found a free school there. His. 
educational gifts are estimated at $340,000. 
THOMAS, Grorcr Henry (1816-70). He served 
in the Seminole war, became first lieutenant in 1844, 
was sent to Texas under Taylor, brevetted captain and 
major for gallant conduct at Monterey and Buena 
Vista, and presented with a sword by his old neigh- 
bors in Virginia. For near three years from March | 
1851, he was ‘instructor of artillery and cavalry at | 
West Point. During this period he married Frances 
L. Kellogg, of Troy, N. Y: In December, 1853, he 
was made captain and soon ordered to California. On 
one of his voyages he saved the vessel by ordering its 
drunken captain to his cabin and putting the mate in 


command. He became major of the 2d Cavalry 12th | 


eye 1855,—his senior officers being A. S. Johnston, 
R. E. Lee, and W. J. Hardee. With this regiment 


| arms. 
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soon made colonel, as the men arrived disarmed and de- 
moralized from Texas, to Carlisle Barracks. Placed in 
command of the First Pennsylvania Brigade, he did 
not hesitate to ‘‘invade’’ his native State, crossing 
the Potomac 2d July, and fighting on a small seale at 
| Falling Waters, Martinsburg, and Bunker Hill. 

| Thomas was made brigadier-general of volunteers 
‘in August and assigned to the department of the 
| Cumberland under General R. Anderson, under whom 
he organized the first brigade in Kentucky and planned 
/a movement on East Tennessee, which he was not al- 
lowed to earry out. Under Buell he commanded a di- 
vision, and at Mill Spring gained ‘“‘the only positive 
victory won in Kentucky during the war.’’ At Hal- 
leck’s desire, on the 25th April, he was commissioned 
major-general of volunteers and placed in command 
of the right wing, comprising five divisions, but with 
rare self-renunciation asked to be relieved in Grant’s 
favor, resuming his single division. So, when ordered 
to supersede Buell, from scruples about seniority, he 
procured the restoration of that officer. The Govern- 
ment did not appreciate his chivalrous views of rank 
and told him, es ip he objected to placing Rosecrans 
over him, that he had had, and declined, his chance. 


On this he said to Halleck, ‘‘ IT have made my last 


protest while the war lasts. You may hereafter put a 
stick over me if you choose to do so. I will take care 
to so manage my command, whatever it be, as not to 
be involved in the mistakes of the stick.”’ At Per- 
ryville he had commanded the right wing, and at Mur- 
freesboro’, or Stone River, he held the centre against 
repeated assaults and ‘‘ saved the army.’’ In January, 
1863, the army of the Cumberland was divided into 
three corps, and Thomas put over the 14th. In Sep- 
tember, he opposed the pursuit of Bragg, wishing 
Rosecrans to concentrate at Chattanooga, At Chicka- 
mauga, 19th September, he covered the Rossville road 

for the possession of which the battle was fought, and 
on the next day repulsed Bragg’s whole army after 
the left wing of the Union forces had been routed. 
Garfield, then Rosecrans’s chief of staff, riding out 
from Chattanooga at night to see what had become of 
him, found him still holding the field, and reported : 
‘*General Thomas has fought a most terrifie battle, 
and has damaged the enemy badly.’’ His resistance 
here won the title, ‘‘ The Rock of Chickamauga,’’ and 
has been assigned by General D. H. Hill as one of 
three distinct causes of the failure of the Southern 
Selected to supersede Rosecrans, he said he 
‘“never obeyed an order more reluctantly,’ although 
he was ambitious of an independent command. Di- 
rected to hold Chattanooga, he answered, *‘ We will 
hold the town till we starve.’’ This danger, which had 
been serious, was averted by his measures, which 
Grant approved on his arrival three days later. On 
the 27th, Thomas was commissioned brigadier in the 
regular army. Soon joined by Sherman and Schofield, 
he held the centre at the storming of Missionary 
Ridge, 25th November, and in the many engagements 
of the struggle for Atlanta. That city surrendered 2d 
September, and Thomas was sent baste to defend Ten- 
nessee as ‘* the man best qualified to manage”’ that re- 
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—which furnished seventeen generals for the civil war, 
twelve of them on the Confederate side—he served 
in Texas for the next five years, receiving, in August, 
1860, from an Indian arrow, the only wound of his 
life. Late, in 1860, he took a ‘“‘leave of absence,”’ 
and started north. Near Norfolk his spine received 
an injury from which he never entirely recovered. 
When the civil war broke out, whatever mental strug- 
_gle he endured, his choice was promptly made. On 
reaching Washington, he had warned General Scott 
of Twigg’s intended treachery in Texas. To General 
Sherman he said: ‘‘T have thought it all over, and 
I shall stand firm in the service of the Government.” 
This decision cut him off from his family; his early 
home was never revisited. In the spring of 1861 he 
was ordered to conduct his regiment, of which he was 


gion, Sherman taking most of his best troops on ‘‘the 
march to the sea.’’ The 4th and 23d corps, on their 


way to join Thomas at Nashville, were pursued by 
Hood, who was checked at Spring Hill and repulsed at 
Franklin, 30th November, but promptly resumed the 
offensive. ‘lhe country now became payne while 
Thomas was organizing his new troops, and Grant wrote 
on the 8th December to the War Department: ‘‘If 
Thomas has not struck yet, he ought to be ordered to 
hand over his command to Schofield. There is no 


better man to repel an attack than Thomas, 1 fear 


he is too cautious to take the initiative.” 
The order removing him was ally 
a Mn but fortunately counter 
ay his preparations were comple 
freezing rain began and lasted 


v 
7 
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irresistible energy afterwards.” 
Pet a posi 
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ground unfit fur movements. On the 13th Logan was 
ordered to proceed to Nashville and take the com- 
mand, if Thomas had not advanced on his arrival ; 
and on the 15th Grant started from City Point him- 
self. Both were stopped on the way by news of the 
first day’s battle. Thomas had attacked, driving the 
enemy with loss to the Harpeth hills. 


The following | 


day (16th) he ‘‘ nobly fulfilled his promise to ruin. 


Hood,’’ turning the defeat into a rout, and chasing 
the broken foe across the State. Here, too, he was 
charged with tardiness. ‘‘ Nothing was at fault,” 
says Badeau, ‘‘ but the disposition for elaborate prepa- 
ration which at all times and under all circumstances 
was so marked a feature of Thomas’s character.’’ On 
the 24th came his long-coveted commission as major- 
general in the regular army; his eminent services 
were recognized also by the thanks of Congress, and 
later by those of the Tennessee Assembly, which voted 
him a gold medal. The battle of Nashville practically 
ended the war in that section. When it was all over, 
hearing that he, as one of the six major-generals, was 
likely to be slighted in the subsequent arrangements, 


he sent this message to President Johnson: ** During’ 
ermitted the national authorities to do- 
pleased with me ; they put my juniors over | 


the war I 
what = 


me, and I served under them ; the life of the nation 


was then at stake, and it was not then proper to press | 


uestions of rank; but now that the war is over and 
the nation saved, I demand a command suited to my 
rank, or I do not want any.’’ This had its effect, and 
he was put over the military division of the Tennessee, 
embracing six departments, or as many States. 
General Assembly of Tennessee voted to adopt him as 
a Tennesseean on 12th June, 1865, and eighteen 
months later presented him with a medal with great 
ceremony. His military division gave way 6th August, 
1866 to the department of the Tennessee, and that in 
March, 1867, to the department of the Cumberland ; 
his headquarters were at Nashville till November, 
1866, and then at Louisville till May,1869. Having 
been nominated in February, 1868 as brevet lieutenant- 
general and general by President Johnson, he protested 
to him and to Senator Wade :. ‘‘ I have done no service 
since the war to deserve so high a compliment, and 
it is now too late to be regarded as a compliment if 
conferred for services during the war.’’ Urged the 
same year to become a presidential candidate, he said 
that he desired neither political office nor the abuse 
which attended aspirants thereto; he feared the military 
arm was being infected with politics, and thought that 
branch of the service ought to be kept “free from the 
taint of intrigue and party strife.”’ 3 1869 he was as- 
signed to the military division of the Pacific, where he 
took charge Ist June, making a tour through Nevada, 
Idaho, Oregon, Washington Territory, and Alaska, 
covering over 8000 miles in three months, which he 
said was “‘ fast travelling for a slow man.’’ He died 
of apoplexy in San Francisco, 28th March, 1870, while 
writing a letter, and was buried at Troy, N. Y., with 
military honors. An equestrian statue of him was 
unveiled in Washington, 19th November, 1879. 
Thomas was a man ‘of the plain heroic breed,”’ 
y, simple, magnanimous. It was chivalrous loyalty 
to his commanders and not shrinking from responsi- 
bility which retarded his promotion in the field. 
General Sherman characterized his military conduct 
as always involving ‘‘the same provoking, obstinate 
before the battle, the same splendid, victorious, 
His men loved, 
‘*No troops ever gave 
tion to the enemy when fighting in his 
and no movement in fom or battle, 
by himself upon his own judgment, resulted 


often revered him. 


moir was written by Gen. R. W. Johnson (1881), 
ir de ates af omas B. Van Horne, author 


Army of the Cumberland, is full, careful, 
(F. M. B.) 


The | 
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THOMAS, Isarau (1749-1831), one of the founders 
of the Massachusetts Spy, the oldest newspaper in the 
State (v. vol. XVII, pp. 444-5), historian of Printing 
in America (2 vols. Wdrohabin 1810, new edition, 
1876), and first president of the American Antiquarian 
Society at Worcester (1812) which he enriched with 
thousands of publications, with buildings and with a 
liberal maintenance fund, was born on the 19th Janu- 
ary, 1749, in Boston. At six years of age he began to 
compose at the case, and at eighteen started in business 
for himself, but returned in 1770 to join his old master, 
Zachariah Fowle, in establishing the Spy. He was 
a publisher of books at Worcester, Boston and Wal- 
pole in his native State. For twenty-six years, from 


| 1775, he edited the New England Almanac, which 


under other titles and publishers continued until 1817 
to mingle sententious wisdom with its calendars, and 
he was ppecins of eight volumes of the Massa- 
chusetts Magazine (1789-1796). ‘The Antiquarian So- 
ciety acquired the ‘‘remains of the ancient library of 
the Mathers,’’ which Thomas considered ‘‘ the oldest 
library in New England if not in the United States.” 
In his Worcester establishment he taught EBENEZER 
Siri THomas (1775-1845), his brother Joshua’s son, 
the printer’s trade. This nephew resided in Charles- 
ton, 8. C., Baltimore and Cincinnati, to which city he 
removed in 1829. There he edited the Advertiser and 
the Hvening Post and there he died on the 22d Octo- 
ber, leaving two volumes each of Reminiscences of the 
Last Sixty-Five Years (1840), and Reminiscences of 
South Carolina (1840). FREDERICK WILLIAM THOMAS 
(1808-1866) was the son of Ebenezer, and a novelist of 
considerable animation in depicting American scenes. 
His principal fictions are Clinton Bradshaw (1835), 
East and West (1836), Howard Pinckney (1840), and 
a rhyming tale Zhe Beechen Tree (1844). Born in 
Providence, R. I. (25th October) he entered the legal 
profession in Maryland, assisted his father upon Cin- 
cinnati journals, preached in the Methodist pulpit of 
Cincinnati, taught rhetoric in the Alabama University, 
and did editorial work upon the Richmond Enquirer 
and the Columbia South Carolinian. He died on the 
30th December at Washington, D. C. His cousin, 
judge BenyAmIn FRANKLIN THOMAS (1772-1878), 
was the son of Isaiah, Jr., a native of Boston, a gradu- 
ate of Brown University, and a member of the 37th 
national Congress. He sat for ten years on the pro- 
bate and Supreme Court benches of his native State. 
THOMPSON, a family of American artists, of 
whom CEPHAS (1776-1858) was a portrait-painter of 
some celebrity trained in the Neapolitan school. In 
his studio CepHAs GIOVANNI (1809-1888) and JEROME 
(1814-1886) his sons, received their elementary art 
education. Both were born in Middleborough near 
Taunton, Massachusetts, went to Europe together in 
1852 to study art, and eventually settled in New York, 
where the older brother died (5th?) January, in his 
seventy-eighth year. The New York Historical Collee- 
tion contains many portraits of prominent authors 
from the easel of the younger Cephas. His better 
known productions are St. Peter delivered from Prison, 
Prospero and Miranda, and the Georgian Slave, all of 
which Hawthorne saw in process of execution at Rome, 
and mentioned in his Italian Note Book, with warm 
commendations of the artist’s ‘‘ earnest, faithful, and 
religious worship of art.’’ His other subjects were 
chosen in a devout spirit, such as the Guardian Angels 
of Infaney and Christ in the Garden, or were studies 
of Italian peasantry. He was fond of warmth of color 
and painted with more sentiment than realistic pre- 


cision. His work was on a more elevated plane than 
Jerome’s who illustrated familiar poems, as The Old 
Oaken Bucket; Home, Sweet Home; Woodman, 


Spare that Tree; Hiawatha; Coming through the 
Rye; besides The Land of Beulah and The Dakota 
Cafion. Jerome —_ his career as a lad paintin 
signs. The walls of many houses in Plymouth an 
Barnstable counties, Massachusetts, are adorned with 
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portraits of their owners, made by these brothers early | 
in their professional life. 

THOMPSON, Dantet Prerce (1795-1868), an his- 
torical novelist most widely known for his preservation 
of Vermont traditions in a thin guise of fiction, writing 
The Green Mountain Boys (1840) and The Rangers, 
or the Tory’s Daughter (1850), to illustrate incidents 
of the Revolution, and Locke Amsden, or the School- 
master (1847), in an autobiographical vein, to depict 
the difficulties of education in a frontier region. Of 
like local character is Gant Gurley, or the Trappers of 
Lake Umbagog (1857), on the New Hampshire fron- 
tier. By profession Thompson was a lawyer, having 
been admitted to the Virginia bar, but practicing in 
Montpelier, of which town he wrote a History (1860), 
and contributed an account to Zadoe Thompson’s 
Gazetteer of that State. He was a probate judge, 
clerk of the legislature and of county and Supreme 
courts, and Secretary of State (1853) in Vermont. 
From his pen came a continuation of Slade’s Compila- 
tion of the Laws of Vermont (1835). Thompson was 
the grandson of Daniel, a cousin of Count Rumford 
and a victim of the Lexington skirmish in 1775. He 
was born (1 October) under the shadow of Bunker 
Hill, in Massachusetts, was taken to a pioneer’s farm 
in Vermont, and managed by hard agricultural shifts 
and painful economies to pursue his education through 
Middlebury College. He died (6th June) at the State 
capital, respected for his probity and admired for the 
excellence of his books, which popularize the early 
history of Vermont. His career in fiction began with 
May Martin, or the Money Diggers (1835), with which 
he won a magazine prize, but at the cost of his copy- 


right. 

THOMPSON, Jonun R. (1823-1873), a Southern 
essayist and editor, was born in Richmond, Va. (23d 
October), and died in New York city (30th April). 
From the University at Charlottesville, he went to the 
bar, but soon was diverted to the editorship of the 
Southern Literary Messenger. During the war his 

en sustained the Confederacy in the columns of the 

ichmond Record and in England. _ His last six years 
were occupied with editorial work in New York. Much 
material which he had prepared concerning Southern 
literature has unfortunately failed so-far to get into 


print. 

THOMPSON, JosepH ParrisH (1819-1879), was 
born in Philadelphia 7 August, 1819, graduated at 
Yale 1838, and ordained in 1840, Congregational 
Pastor of Chapel St. Church, New Haven. From 
1845 to 1871 he served the Broadway Tabernacle, New 
York, where he gathered one of the largest congrega- 
tions in the city, With others he founded in the in- 
terest of his denomination The New Englander (1843), 
and The Independent (1848), doing much editorial 
work on the latter for fourteen years. His ninety or 
more publications, devotional, biographical, patriotic, 
and humanitarian, give an imperfect idea of the vigor 
and variety of his activities. He defended the anti- 
slavery cause before it became popular, and was promi- 
nent in missionary and philanthropic efforts. His 
health failing, in 1871 he resigned his charge, and 
removed to Berlin, where he hoped to continue re- 
searches begun when he visited Egypt in 1853. There 
he became, in Dorner’s words, ‘a living link ’’ between 
America and Germany. His Church and State in the 
United States (1873), was printed in four languages. 
His addresses, delivered over most of Europe, dealt with 
the questions of geography, law, polities, philosophy : 
in Gl aszow he was called ‘that fiery American from 
Berlin.” His influence secured a clause in the Berlin 
treaty of 1878, favoring religious liberty. In behalf 
of the same cause in Austria he wrote a memorial, 
adopted by the Evangelical Alliance at Basle, in 1870: 
of this he said, ‘‘ This old hand has struck one more 
blow for liberty.’’ Before the deputation, of which 
he was a member, could do its work, he died in Berlin, 
20 September, 1879. 


THOMPSON—THORNTON. 


Besides Church and State Dr, Thompson published among others 
the following volumes ; Memoir of Timothy Dwight (1845), of David 
Hale (1845), and of D. 7. Stoddard (1858) ; Views of Egypt, Past and 
Present (1854); College as a Religious Institution (1859); Love and 
Penalty, or Eternal Punishment (1860) ; Christianity and Emancipa- 
tion (1863); Holy Comforter (1866); Man in Genesis and Geology 
(1869) ; Theology of Christ (1870) ; Life of Christ (1875). 


THOMPSON, Zanoc (1796-1856), naturalist and 
historian of Vermont, was born at Bridgewater, Vt., 
23d May, 1796, graduated at the State University, 
1823, was a tutor there two years later, and in 1851 
professor of natural history and chemistry. Except 
for four years (1833-37) spent in Canada, during which 
he taught, put forth a Geography of Canada, and 
was ordained deacon (1835) in the Episcopal church, 
his life was passed in his native State, and mainly 
devoted to its service in ways literary and scientific. 
The long catalogue of his publications begins in 1819 
with an Almanac, is continued by a Gazetteer of Ver- 
mont (1824), and culminates in the Natural, Civil, 
and Statistical History of Vermont (1841-2-3, re- 
printed with Appendix, 1853), one of the best his- 
tories we have of any of the States. He gathered 
over three thousand specimens of local natural his- 
tory, was State geologist (1845-48), State natural- 
ist from 1853, 4 State commissioner to the London 
Exposition of 1851, of which he published an account 
in Journal of a Trip. For 34 years he made astro- 
nomical calculations for Walton’s Register, was a jour- 
nalist in his earlier days, and died at Burlington 19 
January, 1856, while editing the State Survey. His 
Life by L. F. Redfield (1856), is searce. 

‘HOMSON, CHARLES (1729-1824), Secretary of 
the Continental Congress throughout its existence, was 
born in county Derry, Ireland, 29th November, 1729. 
He with three elder brothers landed at Neweastle, 
Del. in 1741. While teaching in Philadelphia, he won 
the friendship of Franklin, then entered into business, 
and married an aunt of President Harrison. He con- 
ducted negotiations with the Iroquois and Delawares ; 
the latter tribe adopted him, and called him “‘ the man 
of truth.”’ His character stood equally high with 
his own race, and ‘‘ procured credit for everything’’ 
with which he was associated. He is said to have 
begun the opposition to the stamp act in his state. 
When the Continental Congress met in Carpenter’s 
Hall, 5th September, 1774, although not a delegate, 
he was chosen its Secretary, He helped organize the 
new government after the Constitution was adopted, 
and was sent to inform Washington of his new honors, 
election to the chief-magistrate under it. The Presi- 
dent desired to retain his services, but he preferred to 
retire to Lower Merion, near Philadelphia, where the 
long evening of his life was spent on a translation of 
the Bible (from the Septuagint and New Testament, 
Greek), which appeared in four volumes, 1808. He 
was one of the purest and most modest of American 
patriots, accepting duties and careless of rewards. 
Abbé Robin who came with French troops to America 
in 1781, found Thomson in Philadelphia, ‘‘ the soul 
of the body politie.”’ 

THORNTON, Joun Wincate (1818-1873), an 
American antiquarian, was born at Saco, Maine, 12th 
August, and died 13th February at Sentinal hehe 
Portland, in the same State. He was a lawyer by — 
profession practicing in Boston, but his descent from 
ancient worthies of New England, turned his attention 
to antiquarian pursuits. Besides contributing to vari- — 
ous periodicals he published The Pulpit of the American: 
Revolution (1860; 2d. ed. 1876), an excellent collec- 
tion of sermons of historic note. In 1862 he was the 
orator at the celebration of the anniversary of the 
Popham colony on the Kennebec in 1607; and 
in 1870 at the 250th anniversary of the signi 
compact in the cabin of the Mayflower. 
published Lives of Eliot, Heath and 
ancestors of his wife ; and several mo 
settlements of Popham and Gorge 
at Cape Anne and on the early hi 


THORNTON—TILGHMAN. 


His mother, a daughter of Daniel Gookin of Massa- 
chusetts, was an essayist of some celebrity. 


THORNTON, Marruew (1714-1803), a signer of 


the American Declaration of Independence, was born | 


in Ireland, and died 24th June at Newburyport, Massa- 
chusetts, while visiting his daughter. In his infaney 
his father James removed to America, settling first at 
Wiscasset, Maine, and afterwards at Worcester, Mas- 
sachusetts. Matthew having studied medicine began 
practice at Londonderry, New Hampshire. He was 
surgeon in Sir William Pepperell’s expedition, which 
captured Louisburg. At the outbreak of the Revolution 
he was a colonel of militia, and on the flight of Gov. 
Benning Wentworth in 1775, became president of the 
provimeial convention. When this body was resolved 
into two houses in the following January, he was made 
Speaker of the assembly. He was elected to the Con- 
tinental we: pene in September, 1776, and took his 
seat on 4th November. Though the Declaration had 
been passed four months before, he was permitted to 
place his signature on the engrossed copy, as was, five 
years later, hike McKean from Pennsylvania, with 
whom the number of 56 signers was completed. Thorn- 
ton was the leading man of the Irish colony in New 
Hampshire, and was judge of the Superior Court from 
1776 to 1782. He remained delegate to Congress until 
the close of 1777. About a year later he removed to 
Exeter, where he managed a farm and served in various 
public capacities. He was large of stature, always of 
grave countenance, yet an excellent story-teller, and 
was popaleny regarded as a counterpart of Franklin. 

THORNWELL, James HENLEY (1812-62), a lead- 
ing Presbyterian clergyman, was born in Marlborough 
District, South Giaicliua. 9th December, 1812, and 
entered the senior class in South Carolina College 
January, 1830. After some years of studying and 
preaching, he returned to his alma mater in 1837 as 
professor of Logic and Belles Lettres, to which Meta- 
physics was added. With. brief intervals of pastoral 
work at Columbia (1840-41), Charleston (1851), he 
passed to the chaplaincy and chair of Sacred Litera- 
ture and Evidences, which he held for ten years, and 
to the a in January, 1852. In 1855 he left 
the College for the Seminary, also at Columbia, and 
then in 1858 took ‘‘ perhaps the noblest sphere of his 
life,’ the chair of Didactic and Polemic Theology. 
He edited the Southern Quarterly Review during its 
brief existence. But for absences in Europe in 1841 
and 1850, his life was absorbed in religious, scholastic, 
and political activities. He published Arguments of 
Romanists (1845), Discourses on Truth (1854), and 
at the outbreak of hostilities in 1861, Our Danger 
and Our Duty and On the State of the Country. In 
these and elsewhere he stood firm for slavery and 
secession. He was ‘‘one of the most eminent divines, 
educators and polemics’’ of the South, a prominent 
aoe in the Presbyterian General Assembly, and one 

the leading organizers of the Southern Assembl 
in 1861. He died Ist August, 1862, at Charlotte, N. 
©., where he had gone to meet a son wounded in the 
war. His collected writings in four volumes appeared 
at Richmond in 1871-73, and his Life and Letters, by 
B. M. Palmer, in 1875. 

THORPE, Tuomas Banas (1815-78), author, was 
born at Westfield, Mass., Ist March, 1815, and spent 
three years at Wesleyan University, in Connecticut. 
From 1836 to 1853 he lived chiefly in New Orleans, 
where he for a time edited a Whig paper. He bore a 
part in the Mexican war, and his letters on it, sent 
promptly to a New Orleans paper, were the first to 

al in the States. They were reprinted as Our 
. Sy orien the Rio Grande (1846), and Our Army at 
Monterey (1847). He labored for Taylor’s election, and 
was counted ‘‘one of the most popular and efficient 


of the Southwest. That section was celebrated 

jn his early tales, Hive of the Bee-Hunter (1843) and 
erie the Backwoods (1846), written in the 

: Tom Owens, thus called forth Griswold’s 
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encomium, ‘‘No one enters more heartily into the 
whims and grotesque humors of backwoodsmen.’’ He 
removed to New York in 1853 and published Jande 
Weiss, an Autobiography (1854), and A Voice to 
America (1855), besides writing for Harper's, Black- 
wood’s, and other periodicals, editing The Spirit of 
the Times, and giving much attention to painting and 
the literature of art. In 1862-3 he was city surveyor 
in New Orleans under Gen. Butler, and had a post in 
the New York Custom House from 1869 to his death 
in that city, 21st September, 1878. 

TILGHMAN, James (1716-1793), was grandson 
of a surgeon who about 1662 emigrated from Eng- 
land to Maryland. He practiced law at Annap- 
olis, removed to Philadelphia in 1760 or 1762, where 
he became secretary of nt Proprietary Land Office, 
one of the commissioners for the province and a mem- 
ber of the governor's council. Holding loyalist 
opinions, he in 1776 returned to Chestertown, Md., 
and there spent his later days in retirement. His 
eldest son, TENCH TILGHMAN (1744-1786), born 25th 
December, at Fausley, Talbot county, Md., embraced 
the patriot side in the Revolution, passed from a cap- 
taincy of infantry into the military family of Wash- 
ington, whom he served as secretary and aid through 
most of the war, with the rank of lieutenant-colonel, 
but largely without pay. He carried the news of 
Cornwallis’s surrender to Congress. In 1784 he entered 
business in Baltimore as partner of Robert Morris, 
where he died 18th April, 1786. (See Memoir, Al- 
bany, 1876). His brother, WILLIAM TILGHMAN (1756- 
1827), fourth son of James, was born at Fausley, 12th 
August, 1756, soon removed to Philadelphia, was 
educated there, but admitted to the Maryland bar in 
1783, where he practiced ten years, was thrice in the 
legislature, a presidential elector in 1789, and a senator 
in that State. In 1793 he returned to Philadelphia ; 
was appointed in 1801 to a United States judgeship 
which was soon abolished; in 1805 was president of 
the court of common pleas, and 1806 chief justice of 
the Pennsylvania supreme court. Here his talents 
and services were eminent; Horace Binney called him 
‘*a character as admirable as ever adorned the bench.” 
He was president of the American Philosophical 
Society, when he died at Philadelphia 30th ape: 
1827. His Life (1829) was written by J. Goldie. 
His cousin, E>wArD TILGHMAN (1750-1815), son of 
a colonel of the same name, was born 11th December, 
1750, at Wye, Md., graduated in Philadelphia, 1767, 
studied law in London, returned to Philadelphia in 
1774 and rose to the front rank of his profession. 
The chief justiceship was offered him, but he declined 
it and recommended his cousin William. From the 
same stock came two Confederate generals, apparently 
great-grandsons of James. TENcH TILGHMAN (1810- 
1874) was born in Talbot county, Md., 25th March ; 

raduated at West Point 1832; served in the Black 
Hawk war; resigned from the army 30th November, 
1833, and retired for a time to his estate. He was 
commissioner of Maryland public works 1841-1851; 
brigadier-general of militia 1837-60, and major-general 
of the same 1860-61, besides holding several other posts 
under the state and general governments. He built 
the Maryland and Delaware railroad, and was its pres- 
ident 1855-61. He promptly entered the Confederate 
army, but was not prominent in the war. He died on the 
22d November, 1874, at Baltimore. Liroyp TILGHMAN 
(1816-63) likewise graduated from West Point, 1836, 
and resigned the same year, becoming a civil engineer 
in Baltimore. He served under Gen. Taylor in the 
Mexican war; was assistant engineer of the Panama 
division of the Isthmus railroad, in 1849, and chief 
engineer of several railroads in the Western States. 
He became a brigadier-general in the Confederate 
army, and was in command of Fort Henry, Kentucky, 
when captured, 6th February, 1862, having sacrifice 
himself to cover the retreat of nearly all his force. 
He was afterwards in the operations around Vicks- 
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burg, and was killed at Baker’s Creek, Miss., 16th 
May, 1863. For this family see Keith’s Councillors. 

TIMROD, Henry (1829-67), a Southern poet, born 
in Charleston, 8. C., 8th December, 1829, was the 
son of a rhyme-making bookbinder. He studied at 


the University of Georgia and in a Charleston lawyer's | 
office, but completed neither course; contributed to. 


the Southern Literary Messenger and the short-lived 
Russell's Magazine. A small volume of his Poems 
appeared in Boston, 1860, and two years later his 
friends thought of issuing a handsome illustrated 


edition: the failure of this project was ‘unspeakable | 


disappointment’’ to the author. For a short time he 
served the Charleston Mercury as war correspondent 
in the army of the West. As editor of the South 
Carolinian, at Columbia, he worked hard and well, 
till Sherman’s raid destroyed the city and ruined him. 
In March, 1866, he wrote his friend Hayne: *‘ My 
story for the last year: beggary, starvation, death [he 
had lost a child}, bitter grief, utter want of hope. 
* * We have eaten two silver pitchers, one or two 


dozen forks, several sofas, innumerable chairs, and a 
o] ? 


huge bedstead. I not only feel that I can write no 
more verse, but I am perfectly indifferent to the fate 
of what I have composed. I would consign every 
line of it to eternal nese for $100 in hand.’’ He 
did a little more editing, but could get no pay, and was 

lad of the chance to act as clerk to Governor Orr. 

wo visits to Hayne in the Georgia pine barrens pro- 
longed his life a little: returning to Gobeithn he had 


several hemorrhages, and died 7th October, 1867. An 


enlarged edition of his poems, with a sketch of his | 


life by Paul H. Hayne, appeared 1873. His best 
verses were called out by the war, and his compatriots 
named him the Tyrtaeus of the South. 

TODD, Joun (1800-1873), a Calvinistic clergy- 
man, whose multifarious books for youth once had an 
immense sale at home and in England, was a native 
of Rutland, Vermont. The child was taken to Con- 


necticut and early began self-support, struggling with | 


tin tee ill-health through Yale (1822), and An- 
over (1825). His ministerial career began at Groton, 
Mass., as pastor of a Union church in 1827, where he 
stoutly withstood the Unitarian influences of the place. 
Thence he went to a Congregational parish in North- 
ampton, Mass., and three years later in 1836 under- 
took the charge of a newly organized church in Phila- 
delphia, where his denomination was always an exotic. 
Much obloquy came to him through the financial 
crisis which wrecked the parish, but in 1842 he es- 
caped to the pastorate of a Congregational church at 
Pittsfield, Mass., which lasted twenty-eight years. In 
this place he died on the 24th August in his seventy- 
fourth year. f 

Dr. Todd was a conspicuous amateur sportsman in 
the Adirondack wilderness for many years, and the 
jealousy of the backwoodsmen at his exploits set 
afloat reports that he was a ruthless hunter, which, 
together with his opposition to Dr. Taylor's New 
Haven theology, is supposed to have inspired Long- 
fellow’s verse in the Birds of Killingworth, where 
Todd once lived in his youth : 


“The Parson too appeared, a man severe, 
The instinet of whose nature was to kill; 
The wrath of God he preached from year to year, 
And read with fervor Edwards on the Will, 
His favorite practice was to slay the deer 
In summer on some Adirondack hill; 
E’en now, while walking down the lane, 
He lopped the wayside lilies with his cane.” 


In 1867 he wrote Woman's Rights in a conservative 
vein which brought upon him many _remonstratin 
letters and a castigating reply, which he never read, 
in Gail Hamilton’s Woman’s Wrongs. Dr. Todd 
was much interested in education, many of his books 
bearing upon the theme, and his name was long iden- 
tified as president with the ‘‘ Young Ladies’ Institute’ 
of Pittsfield. The Story of his Life (1876), chiefly 
from his own letters, was edited by his son. 


TIMROD—TOOMBS. 


TODD, Joun (c. 1740-1782), pioneer, was born in 
Pennsylvania, educated in Virginia by his uncle, Rey. 
John Todd (afterwards a professor in Transylvania 
College), began to practice law at Fineastle, Va., but 
‘emigrated to Kentucky, 1775, and started a settlement 
which he named Lexington in honor of the battle 
which had just been fought. He joined G. R. Clark’s 
expedition which captured the French post of Kaskas- 
kia, in 1778, and succeeded that officer in its command, 
having been made a colonel and commander of the 
county of Illinois. He continued to serve on the 
frontier, was delegate to the Virginia legislature 1780, 
and was killed by Indians at the battle of Blue Lick, 
Ky., 19th August, 1782. He was great uncle of Mary 
Todd the wife of Abraham Lincoln. 
| Joun Brarr Suita Topp (1814-72), a soldier of 
this family, was born at Lexington, Ky., 4th April, 
1814, graduated at West Point 1837, served in Mexico 
‘and on the southeastern and western frontiers, reach- 
‘ing eaptain’s rank in 1843, and became a sutler at Fort 
Randall. He resigned from the army 1856, and went 
to Dakota, was territorial delegate to Congress, 1861- 
65, and brigadier-general of volunteers at the opening 
of the civil war, serving in Tennessee. e was 
speaker of the Dakota house 1867-69, governor 1869- 
71, and one of the founders of Yankton, dying there 
5th January, 1872. 

TODD, THomas (1765-1826), a jurist, was born in 
Kastern Virginia, orphaned at eleven, emigrated to 
Kentucky 1786, and practiced law at Danville. He 
became clerk of the Gout of Appeals in 1799, and 
two years later its judge. He was chief justice of 
Kentucky 1806, and a justice of the United States 
Supreme Court from 1807 to his death. 

Hisson, CHARLES Scorr Topp (1791-1871), in his 
twenty-first year engaged in law practice at Lexington, 
Ky., but soon took part in the war with Great Britain, 
chiefly performing staff duties. He was an aide to 
Gen. Harrison in the battle of the Thames, and sub- 
sequently labored to secure that officer’s election to the 
presidency, and in connection with Benj. Drake, wrote 

is Life. Leaving the army with a colonel’s rank he 
settled at Frankfort, Ky., and in 1817 became secretary 
of State and member of the legislature. He was 
minister to Russia 1841-45, and died at Baton Rouge, 


a. 
TOMPKINS, Dante D. (1774-1825) Low 
and vice president, was born at Scarsdale, N. «alist 
June, 1774, leaving Columbia College with the class 
of 1795, he was soon admitted to the bar and rapidly 
became conspicuous in politics. He was a member of 
the legislature in 1801, and resigned from the 9th na- 
tional Congress to become judge of the State Supreme 
Court. As governor of New York for ten years from 
1807 he prorogued the legislature to defeat the charter 
of the Bank of America, and resolutely supported the 
war of 1812 by calling out and supplying troo e 
of his last acts as governor was to recommend the abo- 
lition of slavery in the State. He was twice el 
vice-president of the United States on the ticket with 
Monroe. Soon after the expiration of his second 
term he died on Staten Island, 11th June, 1825, 
‘broken in habits and clouded in reputation on ac- 
count of troubles growing out of his ere cor hae 
the State during the war.’’ His accounts had — 
carelessly hi: and large sums handled, ‘* the comp- 
troller made him a debtor for $110,000, though long 
after he was shown to be a creditor for $92, ! 

Dantet D. TompxKrns (1799-1863), nephew of the 
above, was graduated at West Point in 1820, distin- 
guished in the Seminole and Mexican wars, rose to the 
rank of colonel in the quartermaster’s de 


died in Brooklyn, 


yn, L. I. 
TOOMBS, Roperr (1810-1885), 
oe advocate of the ‘South 
rn on the 2d July, 1810, at Washi 
county, Georgia, where he also died f 
the 25th December in the 76th year of 


TORREY—TOURO. 


academic education was completed at the University 
in Athens, Ga., and at Union College in Schenectady ; 
his legal studies were pursued at the University of 
Virginia. His youthful abilities verged on precocity 
and he was admitted to the Georgia bar in his 2Ist 
year by act of legislature. In 1836 some hostile 
Creeks began those forays upon the frontier settle- 
ments of Alabama and Georgia which led to their 
prompt removal bythe government under General 
Scott to the Indian Territory. In these measures young 
Toombs assisted at the head ofa company of volunteers. 
On his return his political career began which extended 
with but one break (1841) over twenty-four years and 
embraced five terms in the State legislature, four in 
the House of Representatives and two in the Senate 
of the United States. He entered Congress as a sup- 

orter of Henry Clay, but on the secession of Georgia 

e withdrew from the Senate with a defiant speech 
and the reputation of a belligerent advocate of Cal- 
houn politics. He repaired at once to the Confederate 

ongress at Montgomery where, according to his 
friend, A. H. Stephens, ‘‘ he was the Mirabeau,’’ 
(but not for pacification, only for stormy energy), and 
except for a misunderstanding ‘‘ would probably have 
been chosen President of the Confederacy.’’ He was 
the reluctant Secretary of State for Jefferson Davis 
during a few months, for he preferred a soldier’s com- 
mission. Asa brigadier-general he fought under Lee in 


the campaign which ended at Antietam, and after that | 


served in Georgia with the militia. With the advent 
of peace he took refuge in Cuba, then in France and 
England, returning to his home in 1867 and taking 
be an unmolested and highly remunerative practice 
of law. The prepheey attributed to him in the Sen- 
ate, that he would call the roll of his slaves at the 
foot of Bunker Hill he denied having made, and 
charged its currency to the grim wit of John P. Hale, 
but the wide belief in its authenticity illustrates the 
public impression of Mr. Toombs’s political character 
in the stormy slavery debates of Congress. 
TORREY, CHarves TURNER (1813-1846), called an 
abolition **‘ martyr,’’ was born at Scituate, Mass., grad- 
uated at Yale 1833, held Congregational pastorates 
at Princeton and Salem, Mass., and went to Mary- 
land in the service of ‘‘the underground railroad.’’ 
There he was detected in aiding slaves to escape, and 
sentenced to a long term in the State prison in Balti- 
more, where he died of consumption 9th May, 1846. 
He published a Memoir of W. R. Saxton, 1838, and 
Home, or the Pilgrvim’s Faith Reviewed, 1845, the 
latter written in prison. See his Memoir by J. C, 
Lovejoy, 1846-7. His widow, Mary Ida Torrey (1817- 
1869), a daughter of Jacob Ide, D.D,, of Medway, 


ass., wrote Ornament, or the Christian Rule of 
Dress, 1838, and City and Country Life, 1856. 


TORREY, JOHN, botanist, see p. 481. 
TORREY, Josepu, D.D. (1797-1867), was born at 
Rowley, Mass., 2d February, 1797, was educated at 
Dartmouth and Andover, and for eight years was a 
Congregational pastor at Royalton, Vt. His last forty 
ears were devoted to the University of Vermont, 
m 1827 to 1842 as professor of Greek and Latin, 


then till his death in the chair of philosophy, and for 


years (1862-65) as president ; in 1834 he was 
sent to Europe to buy the college library. He was 
“‘preeminently a studious, man, and an admirable 


teacher, excelling in the clearness and comprehensive- 
ness of his views.’’ He translated Neander’s Church 

istory (five volumes, 1854), left some lectures, A 
Theory of Art (1875), and edited the Remains (1843) 
of his r, ident James Marsh. 

TEN , JOSEPH GILBERT (1788—1864), was long 
the chief-engineer of the United States Army, and one 
the projectors of that system of coast defence to 

aie the principal permanent harbor fortifications 
oof Reaniay still belong. A native of New Haven, 

onn., he left West Point in 1805 when there was but 
tle more than a school of engineers at that place, 
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and began work as a surveyor in Ohio, going at twenty 
with a lieutenant’s commission on the military works 
of Governor's island and Castle Garden in New York. 
In the war of 1812-5, he distinguished himself on the 
Niagara frontier, and won a lieutenant colonel’s brevet 
for services at the battle of Plattsburg on Lake Cham- 
plain. At the close of this war Congress saw the ne- 
cessity of providing for a permanent system of harbor 
defence, and organized a board of engineers to prepare 
plans. General Simon Bernard, a French officer under 
Napoleon and subsequently Louis Philippe’s minister 
of war, was invited by President Madison to assist in 
the work, and this led to the resignations of the two 
senior officers of the engineer corps. Thus General 
Bernard became associated for twelve years with Colo- 
nel Totten (1819-31) in elaborating the permanent 
defences of the seaboard, the actual responsibility of 
the work devolving chiefly upon them. Of their 
fortifications the plans for Fort Monroe in Virginia, 
are accredited to Bernard and those for Fort Adams 
on Narragansett Bay to Totten. After General Ber- 
nard’s retirement in 1831, his former associate had 
charge of the harbor defences east of New York. From 
1838 he was a colonel in command of the engineer- 
corps, with headquarters at Washington. It was his 
custom biennially to inspect every detail of construe- 
tion in the system of coast defences, and under his 
administration the greater part of them were built. 
In some features the changes of warfare incident to 
improved ordnance have rendered them obsolete, but 
the unsettled opinions of engineers as to the require- 
ments of the future have failed to supersede them. 
For many years Totten made an especial study of 
casemates and their embrasures, introducing iron plates 
into the facings of the latter. 

General Scott, who held Totten’s abilities in high 
esteem, took him with his expedition to Mexico, and 
employed him in the reduction of Vera Cruz (1847). 
He also wished him to be his successor in chief com- 
mand of the army when the civil-war began, but Tot- 
ten declined the honor because age had disabled him for 
field service. As inspector of the National Military 
Academy, as one of the original Lighthouse Board, 
as regent of the Smithsonian Institution, and as a 
member of many scientific societies ‘Totten maintained 
his professional eminence. A brigadier’s brevet came 
to him for his services at Vera Cruz, and a eas pl 
general’s the day before his death, which took place 
on the 22d April, in his seventy-sixth year, at Wash- 
ington, D. C. Among his professional writings are 
Hedrdedt and Common Mortars (1838) embodyin 
original experiments and researches in French, an 
Reports on National Defences (1851) and on Ordnance 
(1857) used in casemates. 

TOULMIN, Harry (1767-1823) son of Joshua, the 
eminent Unitarian who succeeded Dr. Priestley at Bir- 
mingham, was born at Taunton, England, and for a 
few years was a Dissenting minister in Lancashire, but 
in 1793 emigrated to Norfolk, Va. He was president of 
Transylvania College 1794-96, secretary of state of Ken- 
tucky 1796-1804, and then judge of the U. 8. District 
Court of Mississippi. Settling in Alabama, he helped 
to frame its constitution, served in its legislature, and 
in 1823 compiled its territorial law. He had previously 
published A Description of Kentuchy (1792), and two 
or three volumes of law. He died in Washington 
county, Ala., 11 November, 1823. _ ; 

TOURO, Jupan (1775-1854), a Jewish philan- 
thropist, was born 16 June, 1775, at Newport, where 
his father, an emigrant from Holland, was minister of 
the synagogue. fter a Mediterranean voyage as 
supercargo in 1798, during which he encountered a 
French privateer, he removed in 1802 from Boston to 
New Orleans, and in the battle there (1815), received 
a wound which lamed him for life. His enterprises pros- 
pered, and his wealth was largely devoted to charitable 
uses. He gave a lot for a Congregational church 
there, and $10,000 for the Bunker Hill Monument, 
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He died at New Orleans, 18 January, 1854, leaving 
many bequests for the public benefit, among them the 
Touro Almshouse of that city, burnt during the war, 
and the Redwood Library at Newport, R. I. 

TRIMBLE, a family of Virginia emigrants into 
Fayette and the adjoining counties of Kentucky. 
Captain James followed his brother from the mountain 
regions of northern Virginia in 1784 to Lexington, 
taking with him his son ALLEN 'T’RIMBLE (1783-1870), 
who removed on attaining his majority to Highland 
county, Ohio, where he was admitted to the bar. In 
Harrison’s campaigns against the British Allen led a 
cavalry regiment, and after that war passed ten years 
in the two houses of the Ohio legislature and four years 
as Governor of that State, promoting public schools 
and manufactures and urging prison reforms. He 
died at Hillsborough on 2d February at the advanced 
age of eighty-seven. His brother WrmitAm A. TRIM- 
BLE (1786-1821), who was born in Woodford county, 
Ky., acquired the profession of law in his cousin 
Robert's office and at Litchfield, Conn., followed Allen 
to Ohio and entered the war of 1812 as his adjutant, 
reaching the rank of lieutenant-colonel, after the siege 
of Fort Erie in September, 1814, in the first infantry 
regiment of the United States army. At thirty-three 
he took his seat in the United States Senate from 
Ohio, but died on the 13th December two years later 
while at the national capital. His cousin just men- 
tioned, Judge Roperr TrRrmpBLE (1777-1828), was 
removed at three years of age to Kentucky, settled at 
Paris in that State, and at thirty-one became a judge 
of the Court of Appeals, the highest tribunal of the 
State, presiding over it in 1833-5. After ten years 
service on oie teats of the U. S. District Court he 
was transferred to that of the national Supreme Court 
in 1826, where he sat until his death, 25th August 
two years later. JOHN TRIMBLE (1782-1852) was a 
brother of Justice Robert, and was a judge of the 
Kentucky Court of Appeals. From the same region 
in the Shenandoah valley as the former Trimbles 
came Davip TRIMBLE (1782-1842), who represented 
a Kentucky district for ten years from 1817 in the 
national House of Representatives. 

TROOST, Gerarp (1776-1850), first president of 
the Academy of Natural Sciences in Philadelphia, 
was an enthusiastic and: picturesque character. Bois- 
le-Due in Brabant was his native city. With a phy- 
sician’s degree received.at the University of Leyden, 
he enlisted as a private in the army organized by 
Prince Louis Bonaparte, but his abilities were recog- 
nized and he was soon transferred to its medical staff. 
In the second year of his reign in Holland that prince 
sent Troost to Paris to pursue the natural sciences, 
and there he translated into Dutch A. von Humboldt’s 
Ansichten der Natur. In 1809 he embarked with the 
king’s commission on an American vessel bound for 
New York intending to sail thence for Java on a 
scientific expedition, but a French privateer carried 
him into Dunkirk, where he was imprisoned until 
his royal patron could effect his release. With a pass- 
iw he got peacefully to Philadelphia the next year, 

ut King Louis’s abdication destroyed his inducements 
to leave the United States. Here ~ fell into the com- 

any of Speakman, Maclure, Say, Bartram and others 
interested in research, and on the 21st of March, 1812, 
they completed the organization of the Academy of 
Natural Sciences, of rilich Troost was made the pre- 
siding officer. During his official term which ended 
by resignation in 1817 the institution secured a hall 
built by Jacob Gilliams for its especial accommodation. 
In this period Troost began the first manufacture of 
alum in the country. hen Maclure and Say in 1825 
started their short-lived project of establishing a 
University devoted to natural sciences in connection 
with Robert Owen at New Harmony, Indiana, he was 
their coadjutor and companion. 0 years later he 
- settled at 
on the 14th August in his seventy-fourth year. 


ashville, where he remained until his ras his 
of 


TRIMBLE—TRUMBULL. 


1827 he obtained the chair of chemistry and mine- 
ralogy in the University of Nashville, and four years 
after became State Geologist and held the position 
until 1849, publishing reports of the geological surveys 
of that State, and accumulating a cabinet of specimens 
to that time unsurpassed. 

TRUMBULL, a prominent family in Connecticut 
history sprung from John Trumble (so the name was 
spelt till 1766), who emigrated from Cumberland 
county in England to Rowley, in Essex county, Mass., 
about 1645. His son John removed (ec. 1690) to Suf- 
field, Ct., and had four sons: John, grandfather of 
the poet ; Joseph (1678-1755), who settled 1704 or 
later at Lebanon, and begat a very distinguished pro- 
geny ; Ammi of Hast Windsor, and Benoni of Hebron. 
All these were famous, sometimes—as the second— 
going into trade. 

BENJAMIN TRUMBULL (1735-1820), historian and 
grandson of Benoni, was born at Hebron, 19 De- 
cember, 1735, graduated at Yale 1759, and was for 
forty years pastor of a Congregational church, at North 
Haven, where he died 2d February, 1820. During the 
Revolution he served as an army chaplain, and also, 
it is said, in the ranks. His pamphlet on the Sus- 
quehanna purchase (1776) influenced Congress to de- 
cide that land titles in that tract held pe Connec- 
ticut grants were valid. He published Twelve Dis- 
courses (1790), a History of the United States (1810) 
which John Neal pronounced ‘‘a solid, faithful, tedi- 
ous book,’’ and a History of Connecticut (2 vols. 1797 
and 1818), which De ‘Tocqueville called ‘*‘the best 
concerning Connecticut,’’ and Chancellor Kent ‘‘a 
work of substantial merit and uncommon interest.’’ 
The materials for it which Trumbull gathered are pre- 
served in Yale College Library. 

JOHN TRUMBULL (1750-1831), poet and jurist, was 
the fifth of his name in its oldest American branch ; 
his father (1715-1787) was minister of Westbury, now 
Watertown, and there on the 24th April, 1750, the 
author of McFingal was born. <A precocious infant he 
passed the examination at the age of seven requisite for 
admission to Yale College; but Professor Parks’s story, 
that he was then seated on Nathaniel Emmons’s lap, 
would put him on the lap of a boy of twelve years of age 
and a subsequent classmate. Entering at 13 he gradu- 
ated in 1767, having Timothy Dwight for a fellow stu- 
dent, who with Trumbull wrote after the Spectator man- 
ner for Boston and New Haven periodicals essays said 
to number forty. Trumbull’s first poem, The Progress 
of Dulness (in three parts, 1772-3), satirized the 
educational methods then prevalent. Tn 1773 he was 
admitted to the Connecticut bar, but continued his 
studies at Boston in the office of John Adams, where 
he found an atmosphere surcharged with politics. 
Taking the tone of the time_and place, he wrote for 
the papers and produced an Elegy on the Times (1774). 
Beginning as a lawyer at New Haven, November, 
1774, he wrote the opening cantos of Me’ which 
was finished 1782 and published at Hartford, where 
he and his wife had settled the previous year. With 
David Humphreys, Joel Barlow and Lemuel Hopkins 
he wrote The Anarchiad, which appeared in a series 
of political essays designed to check the s 
spirit of exaggerated democracy, The latter half o 
his life was given to law. Leaving the k in 
1800, he went for eighteen years to the of the 
Superior and Supreme Courts of the State. He was 
for some years treasurer of Yale College. In 1825 he 
removed to Detroit, to be with his daughter, the wife 
of Gov. Woodbridge, and died there 10 May, 1831. 
Poetical Works were published in two volumes at E 
ford, 1820, by S. G. Goodrich (‘* Peter Par' 
sank thereby the $1000 he paid for the eopy 
called the loss his contribution to the cause 
literature. Trumbull was esteemed ‘tl 
spicuous literary character of his day in tl 

at work was pao a sa 
e Revolution, modelled on 


TRUMBULL. 


with poor acumen Dwight thought it ‘‘ not inferior in 
wit and humor, and in every other respect superior ’’ ; 
and yet it has occasional couplets which would do 
Butler no discredit, of which the most familiar is 


“No man e’er felt the halter draw, 
With good opinion of the law.” 


It had its day of popularity, and is the best extant re- 
flection of colonial Whiggism. Above thirty pirated 
impressions have been circulated. It was reprinted in 
1864 with notes by Benson J. Lossing. 

JONATHAN TRUMBULL (1710-1785), colonial Goy- 
ernor, son of Joseph (1678-1755), was born on the 
12th October, at Lebanon, and graduated at Harvard 
1727. He was licensed to preach and invited to settle 
at Colchester, but abandoned a ministerial career to 
take the duties of an elder brother lost at sea in 1732. 
His talents for business were marked, and that of the 
State was soon imposed upon him. He was elected to 
the Assembly 1733, and from 1736 for several succes- 
sive years, sitting there seven times, three of which he 
was Speaker. He was in the Council of Assistants for 
22 years from 1740, was 19 years judge of Probate Court, 
17 years chief-justice of the county, and 3 years of the 
Superior Court. His counsels were of importance in 
the French and Spanish war (1744-48), in which he 
bore a colonel’s commission, but had no duty in the 
field. Meantime he was an active trader with Great 
Britain and the West Indies, till in 1766 the loss of 
his ships involved financial failure. He married in 
1735 a descendant of pastor John Robinson, and three 
of their sons rose to distinction. When trouble began 
with the mother country, he wrote to England against 
writs of assistance, resisted the stamp act, and in 1765 
refused to take the oath required of officials, leaving 
the room at the head of six other judges. He was 
elected lieutenant-governor 1766, aad governor 1769, 
holding the office till 1783. His first terms there were 

rtly occupied with the Susquehanna claims and the 
loin controversy, but his patriotism soon found 
a wider field. He fostered the first Continental Con- 

ss, and doubled the State munitions of war. At 

e outbreak of hostilities he was the only ‘‘ rebel 

overnor,’’ and most efficient in that capacity. His store 
me a war office. He promptly sent forces to Bos- 

ton and New York, and aided the soldiers in their march 
from one city to the other. Congress early expressed 
its ‘“‘high sense of [his] important services,’’ and ap- 
pointed him to confer with Franklin and two others 
as tothe army. A ‘‘ Council of Safety’’ was provided 
to assist his labors, and a guard to protect: his yenions 
for a price was believed to be set on his head. He 
took vigorous measures to defend the coast threatened 
by the enemy from the Sound, and was fertile in expe- 
dients to aid the revolutionary cause. When General 
Waterbury was taken prisoner and showed his Connec- 
ticut commission ened by the governor, Sir Guy Carle- 
ton recognized it as having legitimate origin, and told 
him it wasa different thing from one given by the rebel 
Congress. Connecticut was considered ‘‘ the provision 
State’’; ‘‘for a time almost the entire burden ”’ of the 
war lay on her. Trumbull thought it ‘difficult for 
vernors to be commissaries,’’ but his executive abil- 


ity, with his principle, ‘‘ pay as we go,’’ bore him 
through. More than half Washington’s 17,000 men 
about New York were from Connecticut. From this 


source the army at Valley Forge in 1778, and again in 
1780 received aid. Cattle were to be had from Con- 
ieut when nearer regions could furnish none. As 
conflict drew near its end the governor was busy 
with war debts, confiscations and refugees ; when it 


i 


August, 1785. Throughout the struggle he was in 
ial correspondence with Washington, who 
him ‘‘as one of his main pillars of support,” 
expression ‘“‘We must consult 


| of the nation under Trumbull’s 
VoL, XXIII,—1218 


over in 1783 he resigned, and died at Lebanon, the question of blockade bein 
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tismal name. 
(1849-57). 

JOSEPH TRUMBULL (1737-1778), eldest son of Gov- 
ernor Jonathan and first commissary general of the 
United States, was born at Lebanon, 11 March, 1737, 
graduated at Harvard, 1756, and was long his father’s 
partner in business. He was a member of the first 
Continental Congress, then commissary for two years, 
and for a few months commissioner for the board of 
war. He died 23 July, 1778, leaving claims against 
the government, for which Congress, after hearing his 
services eulogized by its committee, voted his heirs a 
oe haps on the sums that had passed through his 
nands, 

JONATHAN TRUMBULL, JR. (1740-1809), second son 
of the elder Jonathan, and like him governor of Con- 
necticut, was born at Lebanon, 26 March, 1740, and 
pmnauanan at Harvard 1759. He was an active mem- 

er of the colonial legislature, paymaster of the north- 
ern department of the army 1775-78; in 1780 secre- 
tary and first aide-de-camp to Washington, with whom 
he remained to the end of the war. He was a repre- 
sentative in the first three Congresses under the Con- 
stitution, being Speaker in two of them, was two 
years in the national Senate, lieutenant-governor of 
Connecticut 1796, and governor from 1798 to his death, 
7 August, 1809. 

JOHN TRUMBULL (1756-1843), artist, fourth son of 
the colonial governor, was born at Lebanon, 6 June, 
1756, and early developed a taste for drawing, which 
his father and the president of Harvard wished to 
repress as likely to be of ‘‘no use to him.’’ He made 
the acquaintance of Copley, entered Harvard as a 
Junior, and after graduating there in 1773 studied 
French, Spanish and military affairs. In the spring 
of 1775 he joined the revolutionists as adjutant of the 
Ist Connecticut regiment; in August he was Wash- 
ington’s aide-de-camp, and soon major of brigade. 
Hearing of a remark of John Hancock that the Trum- 
bull family were well provided for, being all in office, 
he answered that they were ‘‘secure of four halters 
if we do not succeed.” At New York in 1776 he be- 
came Gates’s adjutant-general with the rank of colonel, 
and was at Crown Point and Ticonderoga, but resigned 
in 1777 because Congress would not date his commis- 
sion from the time of his appointment. He went 
back to Lebanon and thence to Boston, where his 
painting was interrupted only by his going as a volun- 
teer aid to General Sullivan in Rhode Island, August, 
1778; this was his last military service. In 1780 he 
went to Europe, combining a mercantile project with 
the design of studying under Benjamin West; but 
though he had been assured of safety in London, he 
was arrested for treason, as a sort of set-off to the fate 
of Andre, and imprisoned eight months. On his re- 
lease he went to Amsterdam, returning home in 1783, 
where to his laudations of classic art his father re- 
plied, “‘My son, you forget that Connecticut is not 
Athens.’’ Early in 1784 he was again in London, 
with a letter to Burke, who advised him to study 
architecture. He now travelled for several years in 
France, Germany and Flanders, saw much of Jeffer- 
son, and painted (1786) his famous picture of The 
Battle of Bunker Hill, following it with the Death of 
Montgomery at Quebec, and the Sortie of the Garrison 
at Gibraltar. Returning to New York in 1789, he 
executed several portraits of Washington (of which he 
esteemed that given by the Cincinnati Society to Yale 
College to be the best), besides other historical figures. 
In 1794 he was secretary of Jay’s legation in Eng- 
land, and in 1796 fifth commissioner on the treaty, 
left to him. In 
France, during the later days of the Revolution, he 
met with perils, out of which David the painter 
helped him. From 1804-08 he was painting in New 


See his Life by Isaac W. Stuart 


‘alpen Poles ae good success: still fond of roving, he 
” is supposed to have given rise to the per- tempted fortune again in - 
: i ie p- were out of favor there, his income did not equal his 


London, but Americans 
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TRUXTUN—TUCKER. 


requirements, and the war prevented him from coming | was sent out in 1764 as lieutenant to Arthur Dobbs, 


home till 1815. 


four pictures in the rotunda of the pen at Wash-/| the following year. 


ington, each eighteen by twelve feet; The Declaration 
of Independence, Burgoyne’s Surrender, Cornwallis’s 
Surrender, and Washington’s Resignation at Annapo- 
lis; for these he was paid $32,000. From 1816 to 
1825 he was president of the American Academy, and 
taught many pupils in art. His work was not con- 
sidered to improve with time. His later years were 
spent in New York, largely in copying his former 
works in reduced size. The Trumbull Gallery, consist- 
ing of fifty-five pictures, was made over to Yale Col- 
lege for an annuity of $1000. In 1867 it was trans- 
ferred to the new art building. The artist said to a 
friend, ‘‘ Better learn to make shoes or dig potatoes 
than paint pictures in America.”’ His AP dled 
with many prints, appeared in New York (1841), where 
on the 10th November he died in his eighty-seventh 
ear. 
i Josepu TrumButt, LL.D. (1782-1861), grandson 
of Governor Jonathan, was of Lebanon birth, a Yale 
graduate and a banker at Hartford, which district he 
thrice represented in Congress. He too was a gover- 
nor of Connecticut (1849) and promoted internal im- 
provements. Of the same family is Senator 
LyMAN 'RUMBULL, who at twenty years of age left 
Colchester, Connecticut, his birthplace, in 1833, and 
settled in Illinois as a lawyer, After nearly six years 
of service on the Supreme Court bench of that State 
he served twenty years continuously in Congress, of 
which three were Senatorial terms. He voted against 
the impeachment of President Johnson, and in 1873 
retired from public life to a lucrative practice of law 
in Chicago. (F. M. B.) 
TRUXTUN or Truxton, THomas (1755-1822), 
Commodore, was born in Jamaica, Long Island, on 
the 17th February, 1755, went to sea at twelve and 
was impressed into the service of a British man-of- 
war. In 1776 he was lieutenant of the privateer Con- 
ress, and the next year in command of the Indepen- 
ea with which ship, the Mars and the St. James, he 
took many prizes. After the war he engaged in trade 
between Philadelphia and the West Tadic He was 
made captain in the United States Navy 4 June, 
1794, and put in command of the frigate Constellation, 
and with it in the troubles with France during John 
Adams’s administration he took the swiftest sailer of 
the French fleet, L’Insurgente, off St. Kitts 9 Feb- 
ruary 1799, with great damage to the enemy and 
little to himself: for this the merchants at Lloyd’s 
gave him a service of plate. On the Ist February, 
1800, he engaged off Guadeloupe the French frigate 
Vengeance, and drove her hopelessly injured into 
Curagoa, the fall of his foremast preventing her capt- 
ure. Congress now voted hima gold medal. In 1801 
he was transferred to the President, and made com- 
modore of the West India squadron. The next year 
he was appointed to command the expedition against 
Tripoli, but owing to Republican teakonay of official 
aristocracy denied a captain for his flagship; so he de- 
clined and Jefferson struck his name from the navy 
list. After this he lived in Philadelphia, where he 
was high sheriff 1816-19, and died 5 May (1822). 
He published a volume on Latitude and Longitude 
(1794), and another of extracts on naval tactics, 1806, 
RYON, WILitAm (1725-1788), was a royal gov- 
ernor who spent fourteen rapacious and savage years 
in harrying the American colonies and was rewarded 
by a grateful government with a lieutenant-general’s 
commission in the British army. Of Irish birth he 
secured a career through his marriage into the family 
of the Earl of Hillsborough who, as member of the 
British Board of Trade, was the unrelenting enemy 
of American manufactures, and whose chief qualifica- 
_ tion for his post of colonial secretary was that he held 
the principal objects of his care to be ‘‘ vipers and 
sobole ” On account of this family connection Tryon 


From 1817 to 1824 he was busy with | the governor of North Carolina, whom he succeeded 


He now associated with himself 
Kdmund Fanning, a malignant Tory, and entered 
upon a career of illegal extortions, resistance to which 
he construed as disloyalty to the crown. He levied a 
poll-tax to be paid in specie, when the farmers saw but 
little coin or currency, and expended a large part of the 
proceeds in the erection of a sumptuous ‘‘ palace’’ at 
New Berne. His justices who impanelled juries were 
‘*ilferers,’’ his tax collectors were defaulters to the 
extent of two-thirds of the revenue, and he himself 
drew unauthorized drafts on the treasury and flooded 
the colony with illegal notes, leaving a debt upon it 
of $200,000 when he departed. The farmers of the 
interior associated to petition the governor, to confer 
with his agents, to examine the validity of their taxes 
and to uphold each other in demanding a government 
by law, taking upon themselves the name of ‘‘ Reg- 
ulators.”’ Tryon refused their conferences, loaded 
suits in courts against his agents with costs which 
were a denial of justice, and secured a retrospective 
riot act, under which an assemblage of ten men could 
be proclaimed a felonious mob, and members of it 
might be tried by remote tribunals, and outlawed in 
sixty days without notice with forfeiture of property 
and life. Failing to repress the spirit of the Regu- 
lators he procured from an obsequious court the in- 
dictment of over sixty persons in the spring of 177], 
and marched at the head of 1800 troops to arrest 
them, leaving a trail of burned buildings and ruined 
crops along 200 miles of the Neuse valley. At Ala- 
mance he came up with an ill-armed encampment of 
refugees who had fled before him, and who were then 
planning some scheme of pacification, As he opened 
fire upon them many fled, but an action was kept u 
as long as the ammunition of the Regulators lasted, 
when the remainder retreated. Seven of his pris- 
oners Tryon had hung under his personal supervision 
and he set a price upon the heads alive or dead o 
four of the leading patriots. By these and like meas- 
ures he won from his relative in the colonial office 
‘‘the reputation of being the ablest governor in the 
thirteen colonies,’’ and prompt promotion to the 
chief authority in New York. In this capacity he 
remained five years before the British army oceupied 
the city, and early urged the military repression of 
the impending revolt. He hoped by means of a con- 
spiracy fomented among his personal guard to deliver 
the body of Washington to Sir William Howe as a 
present on his arrival in New York. Promotion in 
the army followed, and Tryon as major-general, failing 
to get authority to enlist the Indians, adopted their 
eds of warfare on the Connecticut coast. He is re- 
membered to this day in the towns of Danbury (1777), 
New Haven and Fairfield (1779), as the incendiary in 
whose presence women and children were driven from 
burning dwellings, and unarmed men were captured 
or killed. Soon after Tryon returned to England 
leaving Benedict Arnold to imitate his exploits, but 
he only survived the Revolution until 27 February, 
1788, dying at London. He told the people of Con- 
necticut that the ‘existence of a single habitation on 
their defenceless coast ought to be a constant 
to their ingratitude.” - ). K.) 
TUCKER, Jostau (1711-1799), dean of Gloucester 
cathedral for over forty years, was a political econo- 
mist and a remarkable advocate of A someteeis fads- 
pendence. He anticipated Adam Smith by twenty- 
three years-in deriving national prosperity not from 
monopolies but their suppression, and followed Sir 
Dudley North in his views of unrestricted nerce, 
As early as 1774 he ineurred much conter 
for insisting that in the impendi n 
remained but one wise solution, ani 
the American colonies free and i 
this view he persisted, and more t 
later Archbishop Whately pronoun 
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man of his time in the ‘‘ British nation’? who on the | 


American controversy was ‘‘not puzzle-headed.’’ 
However, after the peace of Versailles, Tucker re- | 
garded all expectation of union among the disen- | 
thralled States under any kind of government as an 
“idle and visionary romance.’’ In this prediction | 
his head was not clear. His American policy was | 
founded less upon sympathy with the revolutionists | 
than upon his maxims of economy. Some account of | 
this bold speculative writer may be found in MacCul- | 
loch’s Literature of Political Economy. 

TUCKER, Sr. Gror@e (1752-1827), founder of an | 
influential Virginia family, a jurist and verse-maker, 
was born on the 9th July, 1752 (N.s.), in the Ber- 
mudas where his father Henry resided. He left the 
college at Williamsburg, Va., with the class of 1772, 
and entered the practice of law, which he subsequently | 
taught in his a/ma mater, and administered as a mag- | 
istrate almost from his admission to the bar until his 
death in Nelson county. From 1803 he was judge of 
the State Court of Appeals for eight years, and in 
1813 he became judge of the U. 8. Court for the 
Eastern District of Virginia. He aided to codify the | 
laws of his adopted State, and was one of the earliest 
promoters of a national constitution. During the war 
of independence he assailed his native group of islands 
and he to capture a fort and military stores; he 
received a bayonet wound which lamed him for life 
at Yorktown, while leading his regiment. In 1778 he 
married the mother of John Randolph of Roanoke, 
who was a daughter of Colonel Theodoric Bland, the 
collector of the *‘ Bland Papers’’ on Virginia colonial 
history which have been edited by Charles Campbell 
(1840-3). Judge Tucker published an annotated edi- 
tion of Blackstone's Commentaries (1803) and bore | 
the sobriquet of the American Blackstone. He was | 
the author of A Dissertation on Slavery with a Pro- 
posal for its Gradual Abolition in Virginia (1796), 
and of a volume of poems in which occurs the familiar | 
lyric, ‘Days of my youth, ye have glided away.” | 
He opposed the Alien and Sedition Laws and was 
noted for ‘* taste, wit and amiability.’’ 

An elder brother having the same birthplace was 
Taomas Tupor Tucker (1745-1828), who was a 
member of the last two Continental and the first two 
Constitutional Congresses, and who died at Washing- 
ton in the thirty-fourth year of his service as treasurer 
of the United States. South Carolina was_ his 
adopted State. Grorar Tucker (1775-1861) came 
from the Bermudas to Virginia about 1787, and was 
educated by his uncle St. George at William and 
Mary College and in the law. He was from his 50th 
to his 70th year a professor. of ethics and political 
economy in the University of Virginia, and published 
works on money, rents and profits, statistics and 
economy, together with a large number of periodical 
essays. From his pen came a ~~ of Thomas Jeffer- 
son (1837) which was long a standard authority. He 
also published a novel, The Valley of the Shenandoah 
(1824), which had some circulation through a German 
translation in Europe, A Voyage to the oud (1827), a 
satirical romance, and a History of the United States 
(4 vols. 1856-8) for their first 234 years, which has 
been superseded by the more exhaustive works of 
Hildreth and Bancroft. Although he died near Char- 
lottesville, Va., on the 10th April, 1861, he passed 
most of his advanced years in Philadelphia. 

- Henry Sr. George Tucker (1781-1848), son of 
St. George Tucker and like him an eminent lawyer, 
was in Congress 1815-19, law professor in the Univer- 


and president of the State Court of Appeals. 
— several law books, and died at Winchester 


ioe 1824, chancellor of the fourth judicial 
He 


, 1848. [Another of this name (1771-1851), 
a brother of George Tucker, went from Ber- 

to En and India. He became accountant- 
al of Bengal and chairman of the East India 


apany. His Life, by J. W. Kaye, appeared in 
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London, 1854] _Davip Hunter Tucker (1815-1871) 
was a son of Judge Henry, a professor in the Jefferson 
Medical College and in the University of Virginia, 
and wrote medical treatises. 

NATHANIEL BEVERLEY TucKER (1784-1851), an- 
other son of St. George Tucker, was born in Amelia 
county, Va., 6 September, 1784, graduated at William 
and Mary College, a judge in Missouri 1815-30, and 
a law professor at Williamsburg from 1834 to his death, 
at Winchester, 26 August, 1851. He wrote for the 
Southern Review (his novel, Gertrude, appeared there- 
in 1844-45), and left unfinished a life of his half- 


brother John Randolph, some of whose traits and 


views he shared. W. G. Simms called him ‘‘a brave 
old Virginia gentleman, a stern State rights doctrin- 
aire.’’ He published Lectures on the Constitution 
(1845), Principles of Pleading (1846), and three ro- 
mances, of which The Partisan Leader (1837) had a 
peculiar significance. It was secretly printed in 1836 
and purported to be written in 1856 during a prolep- 
tical third presidency of Van Buren, when all the 
Southern States except Virginia had seceded. The 
steps by which disunion was effected were anticipated 
with accuracy, and the book was reprinted in New York, 
1861, with the title A Key to the Disunion Conspiracy, 
in order to show that secession was a cotton state 
conspiracy.—His son, BEVERLEY TucKER, JR., edited 
the Washington Sentinel in 1854, was consul at Liver- 
pool 1856-60, and a vehement secessionist, who re- 
moved to Canada at the close of the war rather than 
live in the Union. 

TUCKERMAN, Henry THeopore (1813-1871), 
man of letters, was born in Boston, 20 April, 1813, 
educated in the public schools there, and spent most 
of the years 1833-39 in European travel, whence came 
his Jtalian Sketch Book (1835), Isabel, or Sicily, a 
Pilgrimage (1839), and Rambles and Reveries (1841). 
He removed from Boston to New York, 1845, and 
contributed extensively to the Reviews and other 

eriodicals. His Thoughts on the Poets (1846) was 

is first gathering from these, and was followed by 
Artist Life (1847), Characteristics of Literature (1849- 
51), The Optimist (1850), Diary of a Dreamer (1853), 
and other volumes. His Sketch of American Literature 
was appended to Shaw’s Outlines of English Literature. 
In verse he wrote the Spirit of Poetry (1851), and a 
Sheaf of Verse (1864) for the Sanitary Fair in New 
York. In biography he produced the lives of Commo- 
dore Silas Talbot (1850), of Horatio Greenough (1853) 
of Dr. J. W. Francis prefixed to Old New York, an 
of J. P. Kennedy (1871), besides the Book of Ameri- 
can Artists (1867). His Essays Biographical and 
Critical (1857) was praised by Irving as ‘‘rich, full, 
and well sustained, a model of its kind,’’ showing a 
‘liberal, generous, catholic spirit.”” Dr. A. P. Pea- 
body pronounced his /eebellion (1861) ‘‘a very thorough 
and careful analysis of certain secondary causes’’ of 
that outbreak. Among his later books were America 
and her Commentators (1864), The Criterion (1866), 
and Maga Papers about Paris (1867). He died in 
New York, 17 Destid bel: 1871. His books are collee- 
tions of monographs connected with biography and art 
and are excellent specimens of genial and diarrinihanes 
ing criticism. 

His uncle, Josepa TucKERMAN (1778-1840), phi- 
lanthropist, was born in Boston 18 January, 1778, grad- 
uated at Harvard 1798, studied theology under Thomas 
Thacher, and in 1801 was ordained pastor at Chelsea, 
Mass. In 1812 he formed a Society for the Religious 
and Moral Improvement of Seamen, and in 1826 re- 
signed his parish to become “‘ minister at Jarge’’ in Bos- 
ton, under the auspices of a ‘‘ Benevolent Fraternity of 
Churches’’ of his own organizing. In 1816 and 1833 he 
visited England for the extension of these charities ; an 
Institute at Liverpool is named from him. He ublished 
discourses, tracts and reports relating to his work, 
and a prize essay On the Wages paid to Females (1830) ; 
Judge Story bore witness to his zeal and his diffusive 
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benevolence. Asa divine he belonged to the Unita- 
rians, but with him the labors of practical piety far 
outranked theological opinions. He blamed Channing | 
for hoarding up his strength to expend on sermons, 
and sometimes appeared to disparage the conventional 
types of Christian ministry. In the vain effort to re- 
establish his health he went to Santa Cruz in 1836, 
and later to Havanna, where he died 20 April, 1840. 
His gee was written by Mary Carpenter (London, 
1849). 

EpWArpD TuUCKERMAN (1817-1886), anative of Bos- 
ton and graduate of Harvard, was professor of botany 
at Amherst, and wrote authoritative works on Ameri- 
can lichens. 

TUDOR, Wittiram (1779-1830), who was born in 
Boston on the 28th January, and graduated at Har- 
vard in his eighteenth year, was the son of an attorney 
of the same name (1750-1819) who had been a law 
pupil of John Adams, a judge-advoeate in the Revolu- 
tionary army, a State legislator and secretary, and a 
founder of the Massachusetts Historical Society. The 
son entered the employ of John Codman, was sent to 
Paris and Sresaiea in Italy. Returning home, he 
helped to found the Anthology Club which established 
the Boston Athenzeum, wrote foreign letters and other 
articles for its magazine, the Monthly Anthology, which 
lasted from 1803 to 1811 and was supported by the 
best writers of Boston. In 1805 he went in his brother’s 
interest to the West Indies to establish an agency for 
the exportation of ice to those islands, which grew to 
be an important branch of commerce. The North 
American Review was projected and first edited (1815) 
by him as a bi-monthly, and he wrote three-fourths 
of its first four volumes. He secured the site on 
Bunker Hill for the monument, whose corner-stone 
was laid 1825, and interested his wealthy neighbors in 
it. He published Letters on the Eastern States (1819), | 
Miscellanies (1821), and a spirited Life of James Otis 
(1823) which treats graphically of the times as well as | 
of the man. He was consul at Lima, 1823-27, then | 
charge d affaires at Rio Janeiro, where he wrote Gebel | 
Teir (1828) and died 9 March, 1830. The last work | 
whimsically puts a clever discussion of the polities of | 
nations into the mouths of a congress of birds assem- 
bled in Africa on a mountain whose name gives the 
title to the book. Tudor was a man of enlarged public 
spirit, of vigorous talents, able both to plan and to push 
toward success enterprises which in curiously varied | 
fields contributed to progress and enlightenment. 

TULANE, Pavt (1801-1887), philanthropist, was 
born 6 May, 1801, on a farm a little north of Prince- 
ton, N. J. His father, an emigrant from Tours, France, 
escaped thither from the massacre in Saint Domingo, 
where he had been a wealthy merchant with a branch 
house in Philadelphia. The son grew up on the farm, 
helping, according to tradition, in a small grocery near 
by. In 1819 his cousin, a judge from Tours, came to 
America in search of health, and with him Paul 
travelled for three years through the Southern States, 
visiting Jackson and Clay. At Louisville he saw the 
first steamboat that went up the Mississippi, on which 
were many young creoles going to Transylvania Uni- 
versity. This turned his thoughts to the Crescent 
City, and from this, or a similar meeting soon after, 
he is said to have drawn the idea which he put in 
ean sixty years later of an institution wherein 

outhern boys could be educated at home. In Novem- 
ber, 1822, he settled in New Orleans, and his business 
continuously prospered. In 1838 he visited his father, 
who had returned for a time to Tours, and was warned 
by him of the inevitable conflict between freedom and 
slavery which led the son to large precautionary in- 
vestments in New Jersey. For over half a century he 
remained in New Orleans, although a branch of his 
business was in New York. He gave largely to public 
objects, a ty many churches, asylums, schools and 

colleges in his own city and elsewhere. The plan of 
Tulane University was broached in 1881: in a letter 
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| $1,300,000, and to devote it to educational uses. 


of 2d May, 1882, he appointed a Board of Adminis- 
trators, with General k L. Gibson at their head, to 
receive all his real estate in New Orleans, worth aa 

) 
them the State University was handed over, and under 
the presidency of W. P. Johnson, the new institution 
had in April, 1887, forty teachers and six hundred 
pupils. Its benefits were intended for ‘‘ white young 
persons in the city of New Orleans.” Mr. Tulane from 
1873 resided at Princeton, where he died 27 March, 
1887, in his eighty-fifth year. 

TURNBULL, Roperr (1809-1877), a Baptist cler- 
gyman, was born in Linlithgowshire, Scotland, passed 
through the University of Glasgow, preached for a 
time in Great Britain and at 24 emigrated to Dan- 
bury, Connecticut. After short pastorates in Baptist 
churches at Detroit, Hartford and Boston, he returned 
to Hartford in 1845 and remained until his death, 20 
November, 1877. He translated Vinet’s Vital Chris- 
tianity (1845), edited Sir W. Hamilton’s Discussions 
(1855), and the Christian Review. He wrote The 
Theatre (1840), Olympia Morata (1842), Genius of 
Scotland (1846), Genius of Italy (1849), Theophany 
(1851), Pulpit Orators of France and Switzerland 
(1848), Christ in History (1855), ae Pictures (1857), 
and some fugitive poems. His books, while not pro- 
foundly philosophical, were highly commended by able 
contemporaries for their current usefulness. 

TURNBULL, Rosert.J Ames (1775-1833), a South 
Carolina nullifier, was born at New Smyrna, Florida 
where his father through his wife’s connections had 
founded a Greek colony on a British grant, and whence 
he retreated to Charleston, 8. C., on account of his 
sympathy with the American Revolution. The son 
was educated in England, practiced law at Charleston 
till 1810, and then retired to a plantation. His Visit 
to the Philadelphia Prison (1797) praised the Pennsyl- 
vania system, and was translated into French. In 1827 
he wrote for the Charleston Mercury articles which, 
collected as The Crisis, ‘*‘ became the text-book of the 
Nullification party.”’ The T'ribunal of Dernier Ressort 
(1830) took an extreme States-rights position. He bore 
a leading part in the Free Trade Conventions at Colum- 
bia, 1831, the report of which he wrote, and at Charles- 
ton in the following February, and was a member of 
the Nullification Convention of November, 1832, pre- 
paring its address to the people. Further activities in 
this interest were frustrated by his death at Charles- 
ton, 15 June 1833. 

TURNBULL, Wit1i1aM (1800-1857), a native of 
Maryland and graduate of West Point (1819), became 
an eminent mechanical and topographical engineer. He — 
was a captain in the army when in 1832 he was put in 
charge of the construction of the canal aqueduct which 
at Georgetown crosses the Potomac river, a remark- 
able work that places him high among civil engi- 
neers and was eleven years in building. For the next 
three years he had charge of harbor improvements. 


In the Mexican war he was chief of pene. 
engineers under Scott, and twice brevetted for gallantry 
at Churubusco and Chapultepec. He built New 
Orleans Custom House 1848-9, and was ied 


about rivers and lighthouses till his death, at Wilming- 
ton, N. C., 9 December, 1857. ee 

His son, CHarLes N. TuRNBULL (1834-1874), was — 
born at Washington, followed his father’s steps into 
the army corps of topographical engineers, cea 
from the army with a brevet colonel’s rank at the x 
of Prony and became a merchant at Boston, where 
e died. B): vf 
TURNER, Samvet Hurpeartr (1790-1861), 
braist, was born in Philadelphia, 23 J: 
At seventeen he was graduated at the U 
Pennsylvania, and passed in due course 
ministry of the Episcopal Church. Four yea 
as rector at Chestertown, Md., when h 
Philadelphia and in 1818 became s' 
an inchoate theological school there, wit 


or 
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Bishop Alonzo Potter as his first pupil. On the invi- 
tation of the General Theological Seminary he went 
to New York, 8 October, 1818, as Professor of His- 
toric Theology, with temporary charge of Systematic 
Theology. Dr. S. F. Jarvis was at first his only col- 
league. Work was begun in the spring of 1819, with 
the future Bishops Doane and Hastburn in the first 
class. Lacking accommodations, and not having the 
favor of Bishop Hobart, the school removed to New 
Haven, and was opened to all denominations, 13 
September, 1820: two years after, it returned to New 
York, and was fused with the Diocesan Seminary 
there, Turner taking the chair of Biblical Learning. 
For 48 years' his history is that of this important 
institution. The cornerstone was laid 1825, and the 
building occupied 1827: at that time nearly ninety 
students were in attendance. In 1844 trouble arose 
over ‘‘ Puseyism,’’ from implications in which Dr. 
Turner cleared the faculty. From 1830 he was also 
professor of Hebrew in Columbia College. With 
nine others he formed a clerical association in 1829, 
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eting at times 65 per cent. of the sums paid out for 
building the new court house and other alleged ex- 
penses, corrupting judges, legislators, and controlling 
the whole government machinery of the city and 
‘nearly of the State. Tweed boasted that he had 
| acquired twenty millions. In July, 1871, the New York 
Times published a secret list of ‘‘ county liabilities ”’ : 


| this exposure produced a sensation, and the Ring was 


defeated at the fall elections. Tweed was arrested on 
charges brought by Charles O’Conor,. and held to 
bail in $1,000,000. In November he was re-elected to 
the senate but did not venture to take his seat. In 
January, 1873, he was tried for forgery and grand 
larceny, but the jury disagreed: in November he was 
convicted and sent to Blackwell’s Island, where he 
reported his business as ‘‘statesman.’’ In June, 
1875, he was released by the Court of Appeals on a 
technicality, but arrested on a new warrant and con- 
fined in Ludlow St. jail in default of $3,000,000 bail. 
Late in the year, while visiting his house in charge of 
keepers, he escaped and fled to Spain, where he was 


which was dissolved in consequence of an attack by 
Bishop Hobart. Of his first literary venture, Notes 
on the Epistle to the Romans (1824), less than forty 
copies were sold, and the remainder from an edition 
of 750 given away. Precisely the same fate attended 
his version of Planck’s Introduction (1834). With 
W. R. Whittingham, then librarian of the Seminary, 
he translated Jahn’s Introduction (1827). More sue- 
cessful were his later books, Companion to the Book of 
Genesis (1841), Essay on our Lord’s Discourse at Ca- 
pernaum (1851), Biographical Notices of Rabbis 
(1847), Spiritual ings (1859), Thoughts on 
Prophecy teal Text and notes on the Epistle to the 
Hebrews (1852), on Romans (1853), on Ephesians 
Heeo} on Galatians (1856), Teachings of the Master 
1859), The Gospels (1860), not to mention minor pub- 
lications contributed to periodicals and manuscripts 
left at his death in New York, 21 December, 1861. 
See his Autobiography, 1862). Dr. Turner was the 
foremost scholar in the evangelical party, if not in the 
whole denomination to which he belonged, and his 
works are still of critical value. 

TURNER, Wirut1AmM WappeEN (1810-1859), phi- 
lologist, was born in London, brought to America at 
the age of eight and apprenticed to a printer. Devel- 
oping remarkable linguistic talents, he studied by 
himself and in poverty many tongues, and was encour- 

ed by Isaac Nordheimer, in preparing whose Hebrew 
Gainer (1838) he assisted, examining the copy by 
night and printing it by day. He became Librarian of 
the New Weak Misivnenity. Instructor in Hebrew in 
Union Theological Seminary, 1842, and Librarian to the 
Patent Office, 1852. He translated Von Raumer’s 
America (1845), the first volume of MacKelday’s 
Civil Law, and much of Freund’s Latin-German 
Lexicon. His original researches bore fruit in contri- 
butions to the Transactions of the American Oriental 
and Ethnological Societies, and in the Smithsonian 
Grammars a ictionaries of the Dakota and Yo- 
ruba languages. He died in Washington 29 Novem- 
ber, 1859. 

TWEED, Witi1aAm Marcy (1823-1878), swindler, 
was born in New York city and learned his father’s 
trade of chairmaking. In 1851 he was alderman from 
the seventh ward, in 1853 in Congress, in 1856 school 
commissioner and one of the board of supervisors, of 
which he was four times president. He sat in the 
state senate from 1867 to 1871, and—equally important 
for practical uses—was grand sachem of Tammany 
Hall. His appointment as deputy street commissioner 
in 1863 opened what was afterwards the department 
of public works, with opportunities for unexampled 

) . He stood at the head of those who thrive 
by the trade of politics and brought ‘‘ the machine”’ 
— to. i EW York, vol. xvii. p. 476, 
nd TiLpEN, vol. xxiii. p. 413). For some years the 
” and its master wrought with impunity, pock- 


taken and after eleven months was brought back to 
die, 12 April, 1878, in prison. During his absence a 
civil suit resulted in a verdict of over $6,500,000 
damages for the city. 

TWIGGS, Davin EmManven (1790-1862), general, 
son of General John Twiggs (1730-1816) of the Revy- 
olutionary army, was born in Richmond county, 
Georgia, became captain of the 8th infantry at 
twenty-two and served through the war of 1812-14, 
winning a major’s commission. Reduced to a captaincy 
on the peace reorganization, he reached in 1836 the 
station of colonel in the 2d dragoons. In the Mexi- 
can war he commanded Taylor’s right wing at Palo 
Alto and Resaca de la Palma, and was commissioned 
brigadier (30 June, 1846); for gallantry at Monterey 
he was breveted major-general and voted a sword by 
Congress. ‘Transferred to Scott’s invading army, he 
led the van from Vera Cruz, storming the heights at 
Cerro Gordo, and interposing his division between the 
city of Mexico and General Valencia’s camp at Con- 
treras, which it brilliantly captured. He was governor 
of Vera Cruz when the American occupation of that city 
ceased. In the last month of Buchanan’s presidency, 
and a week before the ordinance of secession had been 
ratified by the people of Texas, Twiggs turned over to 
a Confederate officer appointed for that purpose, the 
military posts and war munitions and attempted to 
seduce from their allegiance the 2500 troops under his 
command in that State. The celebrated 2d cavalry 
(see THomMAS, GrorGE Henry, vol. xxiii. p. 938) was 
among these troops, all of whom were allowed to 
choose their service, and most of the privates returned 
disarmed and disordered to the North. For this 
treachery T'wiggs was cashiered from the army, but 
resorted to the Confederate service, in which he was 
commissioned a major-general and put in command of 
New Orleans. He died 15 September, 1862, at Au- 
gusta, Ga., whither he had retired to avoid the opera- 
tions of the Union forces. 

His brother Levi Twraas (1793-1847) was a major 
in the Mexican war and was killed in 1847 at the 
assault upon Chapultepec. 

TY LER, Bennet (1783-1858), theologian, was born 
art of Woodbury. Ct., 


in what was then the eastern ; 
ale 1804, studied the- 


10th July, 1783, graduated at 
ology with Rev. A. Hooker at Goshen, Ct., and was 
ordained 1808 as pastor at South Britain, Ct., where 
he had preached from 1807 and where he remained 
until he went in 1822 to preside for six years over 
Dartmouth College. Then he became for six years 
more pastor of the Second Church at Portland, Me. 
As against the ‘‘ New Haven theology’’ of Dr. N. 
W. Taylor (q.v.)_he professed to adhere to the older 
views of Edwards, Bellamy, Hopkins and Dwight. 
A correspondence with Taylor passed into a public dis- 
cussion and led Tyler's party to form, in September, 
1833, the Pastoral Union of Connecticut and to estab- 
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lish the Theological Institute at Mast Windsor, of 
which Tyler became first President. ‘This post he held 
till July, 1857, ten months before his death. His 
later years were enlivened by a controversy with Dr. 
Bushnell, his Letters to whom, being strictures on the 
Christian Nurture of that divine, were published in 
two volumes (1847-8). Among his other works are 
History of the New Haven Theology (1837), Review 
of Day on the Will (1837), Memoir of Nettleton (1844) 
whose Remains (1845) he edited, Sufferings of Christ 
(1845), and The New England Revivals (1846). After 
his death appeared a volume of sermons, and his 
Lectures on a ie (1859) with a memoir by his son- 
in-law, Dr: N. Gale. See also articles in the New 
Englander for 1859 and the Congregational Quar- 
terly for 1860. 

YLER, Royatu (1757-1826), was one of the 
sprightliest and most versatile wits of New England 
in the days of the Federalist party, to which he 
adhered. From the exuberant fun of his satire may 
be extracted a graphic picture of the manners, literary 
affectations a political passions of his times, free 
from the malicious rancor which characterized the 
journalism of many of his contemporaries. 
of Boston and a graduate at Harvard, he was a law 
pupil in the famous office of John Adams, and twice 
served for a short time on the personal staff of General 
Benjamin Lincoln. At thirty-three years of age he 
settled at Guilford, Vermont, in the practice of law, 
and four years later became an associate judge on the 
Supreme Bench of that State, of which court he was 
from 1800-6 chief justice by legislative election. His 
Reports of Cases (1809) are without professional value, 
as they were poorly edited, and yet he was a magistrate 
of respected ability. He died from cancer, 16th 
August, at Brattleborough in the Connecticut Valley. 

ntil late in life he continued to write for the 
periodicals of Joseph Dennie and Joseph T. Buck- 
Ingham, supplying burlesque and wit in prose and 
verse. Some of these papers were gathered into a 
volume and published in 1801 by the Thomases of 
Walpole. The *‘Colon and Spondee’’ articles ran 
through a number of Dennie’s periodicals and attracted 
much attention for their whimsical medley and their 
clever mockery in rhyme or prose of Republican parti- 
sanship, of frivolous manners and of *‘ Della Cruscan”’ 
literary pretences. ‘The pseudonym over which they 
appeared stood for a pretended partnership engaged in 
supplying writers with every description of ludicrous 
literary ware requisite for current authorship. In a 
more serious strain was a fiction called the Algerine 
Captive (1797), in which Dr. Updike Underhill nar- 
rated adventures among the pirates of Algiers and in 
America with such verisimilitude as to deceive some 
critics. 

In comedy Tyler was perhaps the earliest American 
to write for the regular stage. His three plays were 
acted, the first at the John Street Theatre in New 
York, in the spring of 1786, the second in the follow- 
ing spring, and the third ten years later. The 
Contrast first appeared, representing a country bump- 
kin amid city scenes, and introducing Yankee dialect 
for the first time upon the stage. It and May Day, 
or New York in an Uproar, burlesquing ‘‘ moving 
day,’’ were written for a popular actor of that time. 
The Georgia Spec, or Land in the Moon (1797), as its 
name indicates, ridiculed a prevalent mania for specu- 
lating in lands along the Mississippi river then belong- 
ing to the State of Georgia. ‘Tyler’s publications 
deserve a more permanent place in American literature 
than has been accorded to them. 

TYLER,SAMvEL ners 878), jurist and philosophic 
writer, was born in Prince George’s county, Md., 22d 
October, and devoured the Greek classics in his youth 
at Georgetown, D. C., and at Middlebury, Vermont. 
He was a student and practitioner at the Frederick 

City bar, which was then distinguished for its technical 
excellence, but he gave much attention to metaphysics 
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and contributed from 1836 to 1852 many learned 
articles to the Princeton Review. He urged the 
retention of special pleading on the Maryland Consti- 
tutional Convention of 1850 when it contemplated a 
reform in legal practice, and soon after was appointed 
one of three commissioners to simplify oiiiaas in 
the State courts, and prepared.their report. In 1867 
he became a professor of law in Columbian University 
at Washington, D. C., where he died in his 70th year. 
His published works are Discourse of the Baconian 
Plalosophy (1844), Burns as a Poet and as a Man 
1848), Progress of Philosophy (1858), Theory of the 
Beautiful (1873), and an Slaluaae Memoir of his 
friend Chief Justice Taney (1872). Francis Lieber 
placed him ‘‘among the profoundest writers on phi- 
losophy,’’ and scholars of the Presbyterian Church 
greatly respected the acumen and strength of his 
understanding. 

TYNG, SrepHeEN Hiaarnson (1800-1885), was 
long conspicuous as one of the most eloquent pulpit 
orators of New York city. His ac Dudley 
Atkins (1760-1829) added the name of Tyng to his 
own on inheriting an estate. He was reporter of the 
Massachusetts Supreme Court for many years, and it 
is said was urged to take Holy Orders that he might 
succeed his friend Bishop Bass. His wife was a lineal 
descendant of Francis Higginson, who landed in Mas- 
sachusetts Bay in 1629, and a daughter of Stephen 
Higginson (1743-1828), a delegate to the Constitu- 
tional Convention of 1787. Their eminent son was 
born on the Ist March at Newburyport, Mass., and 
graduated in his eighteenth year at Harvard. After a 
brief experience of trade he went to Alexandria to 
read theology, and then passed eight depressed years 
of pastoral work at Georgetown, D. C., and in Prince 
George’s county, Maryland. During this period he 
acquired a facility in extempore speaking which 
increased until his eminence on the platform became 
unchallenged. From 1829 to 1845 he was rector 
Rea of two parishes in Philadelphia, Epiphany 
Church having been built expressly for him. - Men he 
removed to New York as successor to James Milnor at 
St. George’s Church, and during his incumbeney the 
Beekman street edifice was exchanged for a more 
capacious and beautiful one on Stuyvesant square. 
In this charge he remained for forty years and until 
his death on the 3d September, 1885, at Irvington on 
the Hudson, but his last few years of impaired health 
were passed as rector emeritus. an orator his 
speech was fluent, his tones were incisive, his rhetoric 
was pungent; as a divine he was a champion of the 
evangelical party in the Episcopal Church, and an 
advocate of temperance reform in society; as a pastor 
his success in Baal School work was phenomenal 
and he seldom forgot a name or a face that he had 
once encountered. Besides sermons, tracts and 
editorials he published a Memoir of Rev. G. T. Bedell 
(1836), Law and the Gospel (1832), Recollections of 
England (1847), Forty Years’ Experience in Sunda 
Schools (1860), and The Child of Bea (1858), which 
was a memorial of his son Duptey Atkins Tyna 
(1825-1858), who was an Episcopal rector at Columbus 
and Cincinnati, Ohio, and_ followed his father in 1854 
at Epiphany Church, Philadelphia, which place he 
relinquished in two years on account of his pulpit 
denunciations of slavery. A new parish was at once 
formed for him, but a cruel injury received from a 
fanning machine terminated his life in 1858. Dr. 
Duffield’s familiar hymn, ‘‘Stand up for Jesus,’’ 
commemorates his dying words. reget 

A younger son who bore his father’s name was born — 
in 1839. He went from Williams Colle tl 
Theological Seminary at Alexandria, and 
twenty-one years of pastoral work in New Y 
he entered on secular business. He was an act 
Churchman. He gathered an immense co 
and built a handsome edifice under the 
of the Church of the Holy Trinity, | 
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somewhat sensational ecclesiastical trial for preaching 
in a Methodist Church of New Brunswick without 
the consent of the neighboring rectors. 

UNITED BRETHREN IN CHRIST, a religious 
denomination which began in a ‘‘ revival’? movement 
among German settlers in the Susquehanna valley in 
1766, and has grown to be a distinctively American 
society with its principal strength in Ohio and the ad- 
joining States. Philip William Otterbein (1726-1813), 
a Prussian, came at 26 years of age to America as a 
missionary of the German Reformed Church. About 
fifteen years later he fell in with Martin Boehm, a 
Mennonite evangelist, who was holding revival meet- 
ings among the farmers of Lancaster county, Penn- 
sylvania, and between them an intimacy sprang up 
destined to last throughout their nearly equal long 
lives. They travelled together awakening the spir- 
itual fervor of their compatriots and were the sole 
Episcopal colleagues of their church for the first 
twelve years of its organization, when Boehm died. 
Otterbein passed the last 39 years of his life in pas- 
separated from official connection with the German. 
Reformed Church, but it was a period of constant and 
widely diffused labors to overcome religious apathy 
among German settlers. For many years these evange- | 
lists neither proposed nor desired to establish a separate | 
religious organization. They had no doctrinal contro- 
versy to maintain with evangelical denominations, 
and the simple aim of their lives was to render piety 
more fervent and worship more primitive and im- 
passioned. Their first ministerial conference in 1789 
at Baltimore was simply a gathering of like-minded | 
men seeking to make their influence more secure. 
Eleven years later their increasing society organized 
under the title of *‘ United Brethren in Christ,”’ 
choosing its two earliest leaders as bishops. There 
were then about 5000 adherents of the movement. 
Soon after began a migration over the Alleghany 
mountains, which led to the formation of western con- 
ferences, Miami, organized in 1810, being the first. 
Five years later the local conferences joined by dele- 
gates in the first general one, which set forth the simple 
confession of the church and established in its suc- 
cessors the supreme ecclesiastical authority. The con- 
stitution was adopted in 1841, but amendments to it 
and to the confession of faith are to be passed upon 
in November, 1888, by a general membership vote. 

The doctrinal standards are Nicene, and evangelical 
in the usual acceptance of that word. The manner of 
celebrating baptism and the Lord’ssupper are left to the 
judgment of each individual, as is the practice of 
‘washing feet,’’ and for either public or private traduc- 
tion of one another as respects differences of opinion on 
these ordinances a member is answerable to the church 
tribunals. Slavery is proscribed, and in some confer- 
ences the use of tobacco disqualifies for admission to 
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| gevity connect Otterbein and Boehm with the present: 
Christian Newcomer (died in 1830), Henry Kumler, 
from 1829 to 1844, and J. J. Glossbrenner, from 1849 
to his death, 7th January, 1887. 

This church maintains ten collegiate institutioris 
(see UNIVERSITIES AND COLLEGES, pp. 953-8 for statis- 
tics), of which the chief is Otterbein University at 
Westerville, Ohio, nine academies and seminaries, 
and one divinity school at Dayton, Ohio, called the 
'‘“Union Biblical Seminary,’ all of which hold $1,- 
| 008,672 in property. At Dayton is located the church 
‘ Publishing House,’’ which is a source of consider- 
able income and has a large capital. 

The denomination has two foreign missionary con- 
ferences sustained at a cost of $22,000 in the year end- 
\ing 30th April, 1887, one in Germany with 670 and 
| one in Africa with about 4000 members. 

There were in 1887 six bishops, 50 annual conferences, 1566 
| itinerant and 589 local preachers, 4396 organized churches with 


| 2641 houses of worship, 195,278 members, and 236,149 Sunday- 
| School scholars and teachers. The total income from all sources 


L . : | in the same year was $943,845.55, and the estimated value of the 
toral charge of a Baltimore congregation which had | church's real estate and productive funds was $5,382,159. 


But 
two conferences are east of the Alleghany mountains, Pennsyl- 
vania and Virginia, three are on the Pacific slope, and forty in 
the pppee Mississippi basin. 

Bibliography.—See History of the United Brethren by John Law- 
rence, the Life of Philip William Otterbein by A. W. Drury, E. L. 
Shuey's Hand-Book, and the publications of the United Brethren 
Historical Society, all issued at Dayton, Ohio. (D. 0. K.) 


UNIVERSALISTS.' Dr. Eddy, in his work enti- 


| tled ‘‘ Universalism in America,’’ mentions five distinet 


channels by which the doctrine of universal salvation 
was brought hither. Dr. George De Benneville, born 
of French refugees in London (1703), after expulsion 
from England because of his heretical opinions, and 
after barely escaping death from the same cause in 
France, came to America in 1741, and settled in Penn- 
sylvania, where he practiced medicine and preached 
the gospel in different parts of the State until his death 
in 1793. The German Baptists, commonly called Dun- 
kers, who settled in Pennsylvania in 1719, ‘‘ were from 
the first believers in universal restoration.’’ The Rey. 
Richard Clarke, rector of St. Philip’s Church, Charles- 
town, 8. C., a clergyman of the Episcopal Church, 
having a European reputation, was very pronounced 
in his advocacy of the doctrine. Among the Congre- 
gationalists the attitude of Dr. Charles Chauncy and 
of Dr. Jonathan Mayhew is well known. 

But the Universalist denomination, as it exists to- 
day, traces its origin to the Rev. John Murray, who 
came to America and preached his first sermon in 
Thomas Potter’s Church, at Good Luck, N. J., on the 
30th September, 1770. Mr. Murray was born in Alton, 
England, in 1741: came under the influence of John 
Wesley, who honored him with his confidence, but upon 
meeting and hearing the Rev. George Whitefield he 
i Calvinistic views. Commissioned to reclaim 
a young lady who adhered to the views of James Relly, 
an Universalist preacher of London, the task proved 


ministry. But one order is acknowledged in the min- 
istry, presiding elders and bishops carrying with them 
only administrative oversight. 

The organization corresponds closely to that of the 
Methodists. for there are quarterly, annual and quad- 
rennial conferences in due gradation. Novitiates are 
received ‘‘into the watch-care of the church,’’ but 
are not active members. The latter must have af- 
firmed their belief in the inspired sufficiency of the 
Bible and in theirown conversion, and must promise 
conformity to church discipline. They are organized 
into classes or congregations, these in turn into stations 
or circuits under an itinerant pastor. Stations give 
rise to the presiding elders’ quarterly conferences, hav- 
ing primary authority over the local preachers and 
circuit finances. Above these is the annual confer- 
ence controlling the itinerant ministry, in which the 

ity are partially represented. From the general con- 

which is a clerical body, springs the episco- 
pate amongst which the visitation of the annual con- 
is apportioned. Three bishops by their lon- 


greater than he anticipated. The result was a com- 
plete conversion to what was then known as ‘‘ Relly- 
ism.’’ Not long after, the death of his wife so over- 
whelmed him with melancholy that he sought to bury 
himself in the wilderness of the New World. He con- 
sented to preach in the church which Mr. Potter had 
built, and people flocked to hear him from more than 
twenty miles around. Missionary journeys along the 
Atlantic seaboard as far north as Portsmouth, N. H., 
and especially to Rhode Island, extended his influence 
and resulted, on the outbreak of the Revolution, in his 
becoming chaplain of the Rhode Island brigade, not- 
withstanding the protest of every other chaplain of 
the provincial army. 

r. Relly was a Calvinist. His special revolt was 
at the Calvinistie idea of reprobation. He held that 
the atonement was complete ; Mr. Murray accepted 
this doctrine without qualification. On visiting Glou- 


1 Extracts by permission of the author and of Arthur P. 
from The New England Magazine (Boston, Mass.) for March, 1887. 
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cester, Massachusetts, in 1774 he found a number of 
persons who not only had read Relly’s Union, but were 
thoroughly in accord with its teachings, and they in- 
vited him to establish himself permanently among 
them, and there he resided until his removal to Boston 
in 1793. While in Gloucester Mr. Murray brought 
into litigation a successful suit of great importance, 
for he won the right of independent worship and of 
exemption from taxation for the support of the stand- 
ing order. 

An Universalist society having been organized in 
Boston Mr. Murray was installed as pastor 24th Octo- 
ber, 1793, and here he remained until his death twenty- 
two years later, attracting large congregations, answer- 
ing calls to preach in distant parts of the country, an 
encouraging the organization of societies in New Eng- 
land, New York, and places as far south as Philadel- 


hia. 
Hosea Ballou, born in Richmond, N. H., 30th April, 
1771, of Baptist parentage, was destined to exert an 
influence transcending that of Mr. Murray upon the 
Universalist body. In 1794 he was by a sudden im- 
pulse marked out by Elhanan Winchester for ordina- 
tion to the Christian ministry. He had then become 
convinced that reason and Scripture were alike opposed 
to the commonly received notion of the Trinity and 
the Calvinistic idea of the atonement. Inthe autumn 
of 1798 he was invited by Mr. Murray to supply his 

ulpit during his absence on a tour to Philadelphia. 

n the last day of his ministration Mr. Ballou gave a 
frank explanation of his views touching Christ and the 
atonement. The occasion has historic significance. 
Mrs. Murray, to undo the mischief of that sermon, 
caused it to be announced from the singing gallery that 
the views to which they had just listened were not the 
views usually proclaimed from that pulpit. But it was 
in vain. The floods were fast sweeping away every 
vestige of Calvinism from the Universalist faith. Mr. 
Ballou had pastoral settlements at Dana, Mass. ; Bar- 
nard, Vt.; Portsmouth, N. H.; Salem and Boston. 
In 1804 he published Notes on the Parables of the New 
Testament, and in the following year his Treatise on 
the Atonement, a remarkable book, in which a young 
man, destitute of anything like a formal education, had 
thought his way unaided and alone to a system of the- 
ology which makes Christ the mediatorial agent of the 
Almighty for bringing the entire moral universe into 
willing subjection to His power and love. His theory 
that ‘‘ the Scriptures begin and end the history of sin 
in flesh and blood, and that beyond this mortal exist- 
ence the Bible teaches no other sentient state but that 
which is called by the blessed name of life and immor- 
tality,’’ produced that disturbance in the Universalist 
body which culminated in what is known as the Resto- 
rationist movement. He died in 1852, having drawn 
into co-operation with him in theological labors Walter 
Balfour (d. 18523, a Scotch immigrant of exegetical 
repute, Thomas Whittemore (1800-1861), his biogra- 
rapher and the historian of Universalism, and Lucius 
R. Paige (b. 1802), the commentator. 

To a later generation belong the names of Hosea 
Ballou 2d (1796-1861), grand-nephew of the first of 
the name, who was editor of the Universalist Quarterly 
from its founding in 1844 and first president of Tufts 
College until his death, and Thomas J. Sawyer (b. 
1804), dean of the Tufts Divinity School. To these 
two men, more than to all others, the denomination is 
indebted for the present harmonious shaping of its the- 
ology, and its rescue from suspicions of Antinomian 
tendencies, and for the educational impulse of its later 
history. 

In polity the Universalist body is marked by Congregationalist 
features. In the individual churches the people have the con- 
trolling voice in the settlement of ministers and the direction of 
parish affairs. The parishes, however, are organized into con- 
ventions confined to the limits of the several States, the General 
Convention being overall. The State conventions are composed 
of the clergymen in fellowship within the States and of lay-dele- 


gates chosen by the parishes. Discipline is in the hands of a 
committee of fellowship appointed by each convention. The 
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| General Conveution is a body of clerical and lay delegates from 


the State conventions, and meets once a year. It is also a corpo- 
rate body, having a board of trustees, who, in the interim of its 
sessions, are charged with matters of discipline, the management 
of the finances, and the direction of missionary efforts. The 
present organization of the General Convention dates from the 
centenary year 1870. That one which was held in 1803 at Win- 
chester, N. H., adopted the following profession of belief: 

I. We believe that the Holy Scriptures of the Old 
and New Testaments contain a revelation of the char- 
acter of God, and of the duty, interest and final desti- 
nation of mankind. ty 

II. We believe that there is one God, whose nature 

is love; revealed in one Lord Jesus Christ, by one 
Holy Spirit of grace, who will finally restore the whole 
of mankind to holiness and happiness. 
We believe that holiness and happiness are in- 
separably connected, and that believers ought to be 
careful to maintain order and practice good works ; for 
these things are good and profitable unto men. 

This profession has remained the only test of fellow- 
ship in the Universalist Church from that day to this. 
There is, however, a large and, it is believed, increas- 
ing minority who object to it on the ground, first, that 
the last clause of the second article seems to imply the 
doctrine of the fall of the race through the transgres- 
sion of Adam ; and secondly, that the third article is 
utilitarian in its philosophy. 

Besides such seminaries as Clinton Liberal Institute in New 
York, Goddard Seminary in Barre, Vermont, Westbrook Semi- 
nary in Deering, Maine, and Dean Academy in Franklin, Massa- 
chusetts, all well endowed with funds, possessing first-class facili- 
ties for instruction and enjoying a large petronsey there are 
Tufts College, Mass. ; St. Lawrence University, New York State ; 
Lombard University, [linois, and Buchtel College, Ohio (see 
UNIVERSITIES AND COLLEGES in the United States, Table, pp. 943- 
958). With each of the three colleges first named a theoogical 
school is connected. The aggregate of funds permanently devoted 


to educational purposes approximates $3,000,000. Upwards of 
100 teachers are employed, and instruction is given to nearly 


1400 pupils annually. 
Universalism by H. Ballou 2d (1829), Dis- 


See Ancient History o, 
cussion of the Doctrine of Universal Salvation by T. J. Sawyer (1854), 
hittemore 


a7 of Universalism and Life of Hosea "Ballou by T. W 
Records of the Life of John Murray, an autobiography (1816), Life of 
E. Winchester by E. M. Stone (1836), and the treatises mentioned 


in the foregoing article. _ (B. H.C.) 


UNIVERSITIES AND COLLEGES In rue 
Unirep Sratres. <A gradual distinction is growing in 
the United States between a university and a college 
system of education, although the terms are indis- 
criminately applied to either. In the early history of 
American superior education, by which is meant the 
training in institutions authorized by law to confer de- 

rees, as is still the case in the newer States and on the 
Frontiers of civilization, the name of university has 
often been assumed where there was little prospect of 
attracting much patronage or of doing good work. 
Men who have been wrenched by migration into un- 
settled regions from cultured communities carry with 
them standards and traditions of refinement which 
they mean to reproduce in the wilderness, and they 
keep alive their aspirations and courage by bestowing 
upon their new enterprises the names 
which symbolize what they hope to achieve. 
Though their phrases seem grandiloquent in the face 
of failures or delays to realize their ambitions, yet 
they often succeed, and this national characteristic 
has been so salutary in awakening or eulding en ener- 
gies of pioneers that the lack of it probably would 
seriously have set back the growth of 
civilization. Gi 

Of 381 universities and colleges known in 1885 to 
the National Bureau of Education at Washington, 115, 
of which 11 were credited to the single State of Ohio, 
had been incorporated with the former title. These 
ranged from Harvard, with its 80 instructors e ive 
of am tee assistants, its 1000 underg 
its 500 graduate, special and professiona c 
so inchoate an affair as Baylor University at 
dence in Texas with six instructors and five unc 
collegiate and sixty-three preparatory 
elementary an one as Ottawa Un 
with five instructors, two collegiate and 
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tory pupils, or as insignificant a school as Clark Uni- 
versity at Atlanta, Georgia, which inits eighth year of 
existence had four teachers and 25 undergraduate 
students in all departments. 

Suggestive light is thrown upon the present state 
Preparatory Of superior education in the United States 
depart- by an examination into the proportion of 
ae preparatory training done in institutions 
conferring aeacies in arts and science. Among the 
foundations already mentioned 265 or 70 per cent. 
maintained departments preparatory to work recog- 
nized as collegiate. There were 67,728 pupils reported 
in 1885 to be in attendance upon all these institutions 
of every sort, and 31,351 or 47.7 per cent. were in the 
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preparatory grade. A division of the country with 
reference to the traditions and characteristics of the 
people will give the following four regions: (1) north 
of the Potomac and east of Lake Erie, (2) south of 
the Potomae and Ohio rivers and the southern boun- 
dary of Missouri, (3) north of the Ohio river and the 
36° 30’ parallel of latitude, (4) the Territories and Pa- 
cific coast. In the first region there was in 1886 one 
student in a university or college for each 1300 inhabi- 
tants, in the second one for each 1570, in the third one 
for each 1273, and in the fourth one for each 1031. 
Tables for the previous year exhibit the following re- 
lations of the preparatory departments connected with 
American universities and colleges : 


STATISTICAL LIST. 


The following table, compiled from Government Reports, exhibits the Location, Denominational Connection, Class of Students, Financial 
Strength and relative importance of the several Universities and Colleges in the United States. 


Collegiate Students. Property. 
Preparatory 


Students. 
phe ; g Religious Classical. | Scientific. E +3 i 3 
ocation. ame. 4 Getitecals ; x 3 i 2 
& o od o So 6 S 
= é@.) Se) gepee fgoha’. |. Bog ee 
3s ei\eia/8ia18) 8s 12 
1S) A ey A es a ie S -¥) 
..|Southern University. 1856 |M. E. South. $70,000! $5,000 
Howard es be 1842 | Baptist. 15 96 50,000 
Spring Hill College. 1836 |Rom. Cath, 145 
..|University of Alabama. 1820 |Non-Sectarian, 207 250,000! 302,000 
Arkansas College. 1872 |Presbyterian. 10,000 7,500 
Cane Hill College. 1852 |Cumb. Pres. 54 50 13 5 4,000 
Arkansas Industrial Univer. | 1871 |Non-Sectarian. | 151 90 51 14 200,000; 130,000 
Little Rock University. 1883 |Meth. Epis. 48 24 9 7 80,000 
.-|Philander Smith College. 1883 |Meth. Epis. 109 | 107 15,000 
| 
' | 
--.|College of St. co Fa 1868 |Prot. Epise. 0 0 59 62,000 
University of California. 1868 |Non-Sectarian. 0 0 84 21 90 1 | 1,000,000) 1,678,387 
Pierce Christian College. 1874 |Christian. 0 0 
St. Vincent’s College. 1869 |Rom. Cath. 104 0 9 100,000 
Univer.of Southern California) 1880 |Meth. Epis. 49 27 13 7 10 7 50,000 
St. ~ amerags College. 1859 |Rom. Cath. 640 0 | 415 161 
St. Mary's College. 1872 |Rom. Cath, 109 0 
es University of the Pacific. 1852 |Meth. Epis. 126 76 11 6 48 29 113,000 
Santa Clara College. 1855 |Rom. Cath. 150 0 75 50,000 
Pacific Methodist College. 1861 |M. E. South. 26 9 10 5 22 22 40,000 
Hesperian College. 1869 Christian. 46 35 6 8 20,000) 
.. University of Colorado. 1875 |Non-Sectarian. | 26 25 12 3 75,000 
Colorado ex 1874 Non-Sectarian.| 24 bd 1 8 120,828 
.. University of Denver. 1864 |Meth. Epis. 50 45 ll 2, 5 1 100,000 
iene .. Trinity Lg = 1824 |Prot. Epis. 0 0 64 900,000 
Wesleyan University. 1831 |Meth. Epis. 0 0 | 139 13 30 3 509,630 
.- Yale College. 1701 Non-Sectarian. 0 580 220 
1833 |Non-Sectarian. 0 0 9 7 25 8 60,000 
.«..|University of Florida. 1883 |Non-Sectarian. | 30 14 15,000 
a ery. of Georgia. 1785 |Non-Sectarian., 0 QO | 121 63 208,000 
Atlanta University, 1867 |Non-Sectarian. | 42 0 14 250,000 
Clark University. 1879 |Meth. Epis. 16 0 8 x 200,000 
Bowdon College. 1857 |Non-Sectarian, | 28 27 2 2,500 
Mercer University. 1837 | Baptist. 33 0 185 150,000 
Pio Nono College. 1876 |Rom. Cath. 40 0 40 000, 
.. Emory College. 1836 |M. E. South. 76 0 | 189 100,000 
. Hed College. 1875 |Meth. Epis. 22 | 16 23 50,000 
ton . Illinois ere. University.) 1851 |Meth. Epis. 150 50 59 27 150,000: 
Grove.../St. Viateur’s College. 1874 |Rom. Cath 200 100,000 
ee Carthage any n 1870 |Lutheran. At 26 14 10 0, 
St. Ignatius’ College. 1870 |Rom. Cath 115 0 48 213,700 
....- University of Chicago. 1859 |Baptist. 88 20 36 7 10 2 000 
k 1 1855 |Christian. 50 7 48 80 39 23 50,000 
1851 |Meth. Epis. 160 61 40 17 45 21 263,500 
1874 it. 69 29 5 1 9 10,000 
1881 |German M. E. | 51 25 20 2 10,900) 
1887 |Non-Sectarian. | 60 87 43 8 7 40 171,800 
1851 |Universalist. 83 23 Zz 4 14 183 60,000) 
1863 | Pres an. 87 16 6,500 
1835 |Non-Sectarian. | 80 0 19 AT 124 000 
1856 Presbyterian. 54 0 30 7 4 ‘4 200,000 000 
1835 Meth. Epis. 63 19 B 4 25 9 62,500 pe 
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ILLINOIS (Continued). 


INDIANA. 


Bloomington .......... 


Crawfordsville. 


Hanover 
Hartsvill 


Riechmond.... 
Russell vill 
St. Mary’s..... 


,.|Monmouth aes 
.. Northwestern Co. 


Lineoln University. 

e. 
lege. 
Chaddock College. 


St. Francis Solanus College. 
<g oahen ay College. 
St 


Westfield College. 
Wheaton College. 


The Indiana University. 
Wabash College. 


..|Concordia College. 


Franklin College. 

De Pauw University. 
Hanover College. 
Hartsville College. 
Butler University. 
Union Christian College. 
Moore’s Hill College. 
University of Notre Dame. 
Earlham College. 
Ridgeville College. 

St. Meinrad College. 


.+.+.|Amity College. 


Griswold College. 


Drake University. 
University of Des Moines. 
St. Joseph’s College. 
Parson's College. 

Upper Iowa University. 
lowa College. 

Lenox College. 


Simpson Centenary College. 


... State University of Iowa, 
... (German College. 

...|lowa Wesleyan University. 
...|Cornell ee 
..-|Oskaloosa Co 
..|/Penn ie 

...|Central University of Iowa. 
...|Tabor College. 


e. 
lege. ~ 


Western College. 


../(St. Benedict’s College. 


Baker University. 
College of Emporia. 


...|Highland University. 
.. University of Kansas. 


Lane University. 
Ottawa University. 
St. Mary’s College. 


..| Washburn College. 


St. Joseph's College. 

Berea College. 

Ogden College. 

Centre College. 

Eminence College. 

Kentucky Military Institute. 
eorgetown ian 

South Kentucky College. 


...|Kentucky University. 


Kentucky Wesleyan College. 


«.-|Kentucky Classical and Busi- 


ness College. 
Central University. 
Bethel College. 
St. Mary’s College. 


Sesepbe Louisiana State University 
se Agricultural and Me- 


nical College. 
St. Charles College. 


Centenary Col. of Louisiana. 


niversity. 

New Orleans University. 

Southern University. 
Straight University. 
k Univer'ty of 


St. Joseph’s Diocesan College. 
... Shurtleff College. 
University of Illinois. 


Norwegian Lutheran College. 


Charter Date. 


Religious 
Control, 


Cumb. Pres. 
United Pres. 
Evang. Ass'n. 
Meth. Epis. 
Rom. Cath. 
Evang. Luth. 
Rom. Cath. 
Baptist. 
Non-Sectarian. 
United Breth. 
Non-Sectarian. 


Non-Sectarian. 
Presbyterian. 
Evang. Luth. 
Baptist. 

Meth. Epis. 
Presbyterian. 
United Breth. 
Christian. 


Christian. 
Meth. Epis. 
Rom. Cath. 
Friends. 

F. W. Baptist. 
Rom. Cath. 


Non-Sectarian. 
Prot. Epis. 
Evang. Luth. 


Christian. 
Baptist. 
Rom. Cath. 


7) |Presbyterian. 


Meth, Epis. 
Congregational 
Presbyterian. 
Meth, Epis. 
Non-Sectarian. 
German M. E. 
Meth. Epis. 
Meth. Epis. 
Christian, 
Friends. 
Baptist. 
Congregational 
United Breth. 


Rom. Cath. 
Meth. Epis. 
Presbyterian. 
Presbyterian. 
Non-Sectarian. 
United Breth. 
Baptist. 

Rom. Cath. 


865 |Congregational 


Rom. Cath. 
Non-Sectarian. 
Non-Sectarian. 


Baptist. 
Christian. 
Christian. 
M. E. South. 


Christian. 


872 |South Pres. 


Baptist. 
Rom. Cath. 


Rom. Cath, 
M. E, South. 
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UNIVERSITIES AND COLLEGES. 


Collegiate Students. 
Preparatory 
Students. ae 
oe . g Religious Classical. | Scientific. 
ation. Name. & Maint ; - 
5 Be a = 
— "i . ct 
5 Soh ge bee | og beh oe 
3 s Ci 
5 Bile elo ef oh 
..|Bowdoin College. 1794 |Congregational| 0 0 | 112 
Bates College. 1863 |F. W. Baptist. 0 0 | 104 20 
..|Colby University. 20 | Baptist. 0 0 | 104 13 
../St. John’s College. Non-Sectarian. | 89 20 24 20 
kins Non-Sectarian. 0 0 290 
Rom. Cath. 55 
Non-Sectarian. 0 0 
Rom. Cath. 105 0 43 
Rom. Cath. 75 0 109 
’s College. Rom. Cath. 53 0 56 
nt ollege. Non-Sectarian, | 40 
«|New Windsor Colle and 
Windsor Female College. Presbyterian. 14 9 
Western Maryland College. Meth. Prot. 36 6°] 28 38 11 8 
Congregational| 0 0 | 306 10 
Rom. Cath. 195 0 | 100 
Meth. Epis. 0 0 | 48 | 51 6 
Non-Sectarian. 0 0 | 936 28 
Universalist. 0 0 73 23 
Non-Sectarian. 0 0 | 238 
Rom. Cath. 77 0 
Meth. Prot. 46 25 
Meth. Epis. 99 48 19 8 20 8 
Non-Sectarian. 0 0 
7th Day Adv’t. 0 0 
855 |F. W. Baptist. | 152 | 159 36 4 75 47 
Ref. Dutch. 84 31 25 3 3 
Baptist. 58 49 20 6 2 
— Cong.and Pres.| 118 | 110 38 9 17 61 
.....|St. John’s University. Rom. Cath. 0 0 
ups ..| Hamline University. 1854 |Meth. Epis. 47 33 23 1 4 11 
Paes Augsburg Seminary, Greek 
Department. 1874 |Lutheran. 73 0 
ie University of Minnesota. 1868 |Non-Sectarian. | 194 62 20 13 
«-+-|Carleton College 1866 |Congregational| 69 | 120 22 6 20 18 
lintom.....................-.| Mississippi College. 1850 | Baptist. 0 
; ..| Rust University. 1870 |Meth. Epis. 176 | 119 5 8 iL 
. 0 bs saeseeesseeeees| University of ppi. 1844 |Non-Sectarian. | 79 0 47 8 67 12 
} 
4 ..../Southwest Baptist College. 1879 |Baptist. 66 
.. Christian University. 1852 |Christian. 28 
../St. Vineent’s College. 1843 |Rom. Cath. 
University of the State o 
Missouri. 1839 |Non-Sectarian. 0 
ae Grand River College. 1876 13 1 3 
../|Central College. 1855 0 30 23 
J ege. 1853 0 23 38 
3 1866 38 pal 28 
Re: 1859 0 
lege. 1849 0 
Morrisville College. 1873 47 
1868 28 
1832 0 30 28 
1853 |Non-Sectarian. 81 4 
“.|Drury Coll i313 peneeetiont 1 ee ee ore ve 
ege. ationa 
Stewartsville Co 2. 1879 |Non-Sectarian, 81 6 2 23 16 
Central Wesleyan College. 1864 |German M. E. 39 12 18 1 
..|Doane College, 1872 |Congregational 62 | 16 | 5 | 12 | 9 
Nebraska Wesleyan Univer. | 1880 | Meth. Epis. 49 qvré 3 
..«.| University of Nebraska. 1869 | Non-Sectarian. 43 72 40 
City........+:|/Nebraska College 1868 . Epis. 0 
ea a hton Biel Coll 1879 0 19 
sensseesesenesecorereere| Methodist Episcoy ege 
of Nebraska. 1883 44 Lf 1 7 ll 
D recsse ses seseseseneeeeee| State University of Nevada. | 1874 |Non-Sectarian.| 11 22 
Ww HAMPSHIRE. 
1769 |Congregational| 0 0 | 282 7 
sessesussesneen|St. Benedict's College, 1881 |Rom. Cath. 
swick........,; Rutger 1770 |Non-Sectarian. | - 52 56 
ssseee eer eee| COllege Of New Jersey. 1748 |Presbyterian. 370 86 
is ] : , f 
tre wowwsone| Alfred University. 1857 } 
eae a 
_— — 7 we css. <i _— 
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Funds. 


Productive 


8,000,000 


UNIVERSITIES AND COLLEGES. 


Productive 


/ Collegiate Students. Property 
Preparatory 
Students. : 
g Religious Classical. | Scientific. Z + 
Location. Name. A Pantral: : - g 
5 = a 2 ss 
z ei4i¢é|¢4}|s | so 
3 2/8 \4a18 | 3) oo 
iS) a Fe A Fy A ios oS 
NEw YorK (Contin.). 
...+-|St. Bonaventure'’s College. 1875 |Rom. Cath. 59 0 63 31 $206,000 
..|St. Stephen's College. 1860 |Prot. Epis. 14 37 160,000 
..|Wells College. 1868 |Presbyterian. 19 30 275,900) 
Brooklyn Collegiate and Poly- ; 
technic Institute. 1854 |Non-Sectarian. | 627 0 42 103 219,173 
.-+.|St. Francis College. 1884 |Rom. Cath. 405 0 21 160,000 
«-.-/St. John’s College. 1873 |Rom. Cath. 96 0 29 
.....|Canisius College. 1883 |Rom. Cath. 75 0 45 
(St. Lawrence University. 1856 |Universalist. 0 0 6 5 81 16 98,125 
.....| Hamilton College. 1812 |Presbyterian. 0 0 | 186 200,000 
.... |Elmira Female College. 1885 | Presbyterian. 61 389 200,000 
.-.|St. John’s College. 1846 |Rom. Cath. 68 565,000; 
..| Hobart College. 1825 |Prot. Epis. 81 21 95,650 
Madison University. 1845 |Baptist. 87 2 196,000 
Cornell University. 1865 |Non-Sectarian. 473 40 1194,075} 3. 
Ingham University. 1857 |Non-Sectarian. 7 87 9 4 104,000 
College of St. Francis Xavier.| 1861 |Rom. Cath. 200 0 72 
College of the City of N. Y. 1866 |Non-Sectarian. | 536 0 | 133 196 
Columbia College. 1754 |Non-Sectarian. 0 0 | 265 227 
Manhattan College. 1863 |Rom. Cath. 143 110 
..-|Rutgers Female College. 1867 |Non-Sectarian.| 0 85 26 
... University of the City of N. Y.} 1831 |Non-Sectarian. 40 60 
...| Vassar College. 1861 |Non-Sectarian 0 80 145 
oa Laem a Rochester. 1850 |Baptist. 106 24 
Schenectady ............] Union College. 1795 |Non-Sectarian.| 65 | 101 53 82 
Suspension Bridge....|Niagara University. 1863 |Rom. Cath. 81 
Syracuse ................--(Syracuse University. 1871 |Meth. Epis. 0 0 87 21 35 24 
NorTH CAROLINA. 
Chapel Hill.............../| University of North Carolina.| 1789 |Non-Sectarian. 67 81 
Charlotte....... Biddle University. 1877 |Presbyterian. | 147 22 9 
Davidson College Davidson College. ; 1837 |Presbyterian. 79 9 
Mt. Pleasant ............./North Carolina College. 1859 |Evang. Luth. 84 0 13 
.--|Shaw University. 1875 | Baptist. 39 27 
..|Rutherford College. 1871 |Non-Sectarian. | 150 | 100 
Salons eak es ...|Livingston College. 1885 |Af. M. E. Zion..| 75 27 17 
...|Trinity College. 1852 |M. E. South. 15 0 54 15 
..| Wake Forest College. 1834 |Baptist. 
.-| Weaverville College. 1873 |M. E. South, 
.-|Buchtel College. Universalist. 58 63 9 10 30 34 
Ashland College. German-Bapt. | 68 32 
..|Ohio University. Non-Sectarian. | 50 40 22 11 
Baldwin University. - Meth. Epis. 22 20 
.|German Wallace College. Meth. Epis. 45 6 19 11 4 
Hebrew Union College. Hebrew. 32 0 
St. Joseph’s College. Rom. Cath. 7 2 
--.|St. Xavier College. i Rom. Cath. 90 96 
University of Cincinnati. Non-Sectarian. 0 0 19 7 18 1 
Adelbert College of Western 
Reserve University. Pres. and Cong.| 80 68 60 14 7 5 
.-/Belmont College. Non-Sectarian. | 10 8 9 6 5 10 
Capital University. Evang. Luth. 21 0 48 
..|Ohio State University. Non-Sectarian.| 72 12 63 89 
Ohio Li University. 274 | 119 | 150 | 110 40 8 
Kenyon College. 57 0 67 : 
Denison University. . 68 0 37 82 
Hiram College. Disciples. 70 77 10 5 7 6 
Hopedale Normal College. Non-Sectarian. | 26 12 
National Normal University. Non-Sectarian. 0 0 
Marietta College. Non-Sectarian. | 94 0 32 11 
{t. Union College. Non-Sectarian, | 287 | 148 65 ll 23 4 
uskingum College. United Pres. 56 26 21 2 28 26 
Oberlin College. Congregational] 349 | 159 | 127 47 
Rio Grande College. B.A so tae 58 87 
Scio College. Meth. Epis. 25 Bt) 37 19 
..| Wittenberg College. Evang. Luth. | 101 12 47 6 15 7 
Heidelberg College. Reformed. 65 13 36 1 21 15 
Urbana University. New Church. 16 | 43 4 3 2 
..|Otterbein University. United Breth. 67 42 20 6 9 20 
Wilberforce University. African M. E. 56 30 6 1 13 2 
Wilmington College. Friends. 33 40 5 5 5 1 
Univers ty of Wooster. Presbyterian 120 75 | 115 13 39 20 
Antioch College. Non-Sectarian. 
«(Corvallis College. 1868 |M. E. South. 
Eugene... -.|University of Oregon. 1876 |Non-Sectarian.| 86 64 15 
Forest Grove. .-|Pacifie University and Tua- 
latin Academy. 1854 |Evangelical. 62 51 6 1 
MeMinnville ............. MeMinnville College. 1858 | Baptist. 57 38 
Monmouth ... ...|Christian College. 1865 |Christian. 150 62 
Philomath ... ..|Philomath College. 1865 |United Breth. 48 25 
Salem........s0se0e0e0 «| Willamette University. 1853 |Meth. Epis. 8 | 8 | 13 4 
PENNSYLVANIA, ' 
Allegheny City.......... Western University of Penn. | 1819 |Non-Sectarian. | 128 0 6 
Allentown........ ..|Muhlenberg College. 1867 |Evang. Luth. 45 0 62 
Annville ... «.|Lebanon Valley College. 1867 | United Breth. 71 20 12 1 
LLY «20... seereeeeeeeeeee (St. Vincent's College. 1870 |Rom. Cath. 61 0 
Beaver Falls..............|Geneva Coll 1888 |Reformed Pres.| 40 21 
Carlisle ..........:00.+| Diekinson College. 1783 |Meth. Epis. 38 1 | 6 


UNIVERSITIES AND COLLEGES. 


; Location. Name. 


Charter Date, 


Religious 
Control. 


PENNSYLVANIA (Con.)| 


Chester... ..|Pennsylvania Military Acad.| 1862 
Lafayette College. 1826 


..|Ursinus College. 1869 
Pennsylvania College. 1832 
Thiel College. 1870 
Grove City College. 1879 
Haverford College. 1833 
Monongahela College. 1871 
Franklin and Marshall Col. | 18385 
Bucknel University. 1846 
Lincoln University. 1854 
St. Francis College. 1858 
Allegheny arta, 1817 
Westminster College. 1852 
Philadelphia La Salle College. 1863 
‘ ennsylvania. | 1755 
Pittsburgh ... 1882 
South Bethlehem 1866 
Swarthmore.. ge. 1864 

Villanova..... ..|Augustinian College of Villa- 
nova. 1848 

pede spsanileds Washington and _ Jefferson 
College. : 1802 

RHODE ISLAND. 

Providence ... ..|Brown University. 1764 


SouUTH CAROLINA. 
Charleston ...|College of Charleston. 
Allen University. 
South Carolina College. 
Erskine College. 
Furman University. 
Newberry College. 
..|Claflin University & 8. ge | 


Newberry... 
Orangeburg .. 


Walhalla’ 


» seat bees ern sakes LEI 


olina Agricultural College 
and Mechanics’ Institute. 
.--| Wofford College. 
..|Adger College. 


Memorial Univer- 


sity. 1867 
se. Reamer 1868 
Southwestern Presbyterian 

1870 

1850 

1874 
ennessee 

Tennessee Agricultural 1794 

College. 

Cumberland University. 1842 
Bethel College. 1850 
Mar i: 


Ch 


Non-Sectarian. 
Presbyterian. 
Ref. German. 
Evang, Luth. 
Evang. Luth. 
Non-Sectarian. 
Friends. 
Baptist. 
Reformed. 
Baptist. 
Non-Sectarian. 
Rom. Cath. 
Meth, Epis. 
United Pres. 
Rom. Cath, 
Non-Sectarian. 
Rom. Cath. 
Prot. Epis. 
Friends. 


Rom. Cath. 


Presbyterian. 


Non-Sectarian. 


Non-Sectarian. 
African M. E. 
Non-Sectarian. 
Asso. Ref. Pres. 
Baptist. 
Evang. Luth. 


IN on-Sectarian. 


M. E. South. 
Presbyterian. 


Meth. Epis. 
Presbyterian. 


Presbyterian. 
M. E. South. 
Baptist. 


Non-Sectarian. 


Cumb. Pres. 
Cumb, Pres. 
Presbyterian. 
Rom. Cath. 


853 | Baptist. 


University of Vermont 1791 

: and State Agricultural 1865 
; polege. 

DUTY......++.+-++.| Middlebury College. 1800 


Meth. Epis. 
Congregational 
Baptist. 

M. E, South. 
Prot. Epis. 
Christian. 


Presbyterian. 


Non-Sectarian. 
Rom. Cath. 

M. E. South. 
Baptist. 


Non-Sectarian. 
Non-Sectarian. 
Presbyterian. 


Cumb., Pres. 
Non-Sectarian. 


Non-Sectarian. 
Congregationa) 


Lutheran. 
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Collegiate Students, Property. 
Preparatory | 
Students. | 
Classical. | Scientific. | ., ., a 
ae of 
. So = 5 
3 3 g|38/| 5 
ei ote) Sle} Spiers 
| | = =| = =| oo yn 
Sizigizglisiz£2ieae te 
A m a & a - o Aa 
15 116 $100,000 
0 0 135 150 600,000) $288,053. 
61 14 30 9 83,000 22,000 
84 11 93 120,000} 132,000 
31 3 44 10 50,000 
200 | 109 161 . 20,000 
0 0 43 89 450,000! 200,000 
21 12 6 6 1 4 40,000 9,000 
30 0 92 150,000} 130,000 
da 0 52 1 25 1 125,000} 220,000 
31 0 171 
88 0. |. 15 12 35,000 
119 12 79 18 100,000] 150,000 
42 26 61 5 6 22 70,000} 120,000 
150 0 50 80,000 
135 259 1,078,099} 609,306 
160 52 88 100,000 
82 248 900,000} 2,000,000 
96 72 8 36 48 1 500,000) 100,000 
24 0 39 1 
58 0 158 125,000} 210,000 
240 600,000} 765,031 
20 37,000) 249,400 
Oy 96) it 000 
20 0 95 7 317,600} 95,500 
26 0 48 9 40,000} 75,000 
30 0 ,000} 25,000 
35 0 24 10 82,000) 31,000 
249 | 144 8 8 50,000 
50,000} 50,000 
45 5 5,000} ~— 20,000. 
128 31 22 12 45 19 45,000 8,000 
55 0 15,000 16,000 
0 0 65,000! 140,000 
16 43 22 13 17 65 25,000 
25 0 50,000} 65,000 
73 0 134,749} 405,000 
100 0 69 30,000; 20,000 
49 49 16 11 11,000 
160 78 21 17 75,000} 112,000 
0 61 50,000: 
129 0 17 50,000} 20,000 
23 5 6 3 1 65,000} 10,000 
150 | 102 27 10 1 250,000! = 10,000 
0 92 23 1 80,000 
0 0 500,000) 800,000 
92 0 168,540} 26,000 
112 67 20,000 
55 24 8 6 ‘! 20,000 
0 0 634,085), 
150 0 60,000}. 
85 82 63,000 
63 0 4 35,000} 80,000 
120 | 103 
83 90 24 18 13 10 12,000 
10 0 30 10,000 
25,000: 
0 0 | 102 18 245,000) 248,750. 
0 0 34 8 100,000) 130,000 
0 0 60,000} 60,000 
75 0 53 190,000} 50,000 
0 0 | 107 60,000} 115,000 
0 0 190,000) 474,644 
0 :000) 105,000) 
48 0 82 75,000 5,000) 
0 0 , 000 
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Collegiate Students. Property 
Preparatory 
Students. i 4 
3 Religious Classical. | Scientific. g z ‘ 3 
Location. Name. & Bonwol ' : 2. 3 z E 
& » o o ® cs 4 rs 
3 : i} =) a . ‘a 5 -— =| 
= o C = o | 
Z 2/8/e/F|/3\E] eal 
5 a es = ios a | & 1c] | 
WEST VIRGINIA, | 
Bethany.......... ....| Bethany College. 1840 |Christian. ll 6 46 14 $125,000; $10,000 
Morgantown... ..|West Virginia University. 1867 |Non-Sectarian.| 32 0 150,000; rl 
WISCONSIN. 
Appleton.............+../Lawrence University. 1849 |Meth. Epis. 66 46 8 5 25 13 62,000 73,849| 
GIDE... serccrss ...| Beloit College. 1846 |Cong. and Pres| 97 0 52 18 | 110,000: 000) 
Galesville .... ...|Galesville University. 1854 |Presbyterian. 55 25 3 a4 28,000 | 
Madison ...... ...|University of Wisconsin 1848 |Non-Sectarian.| 10 1 | 144 46 aah 400,000 515,000| 
Milton ..... ...|Milton College. 1867 |7th Day Baptist] 80 67 4 7 2 | 17 38,000 000 
Racine..... ...|Racine College. 1852 |Prot. Epis. 104 0 31 150,000 
BID. sss ..|Ripon College. 1851 |Cong. and Pres.) 65 45 8 20 13 75,000) 115,000 
Watertown .............../Northwestern University. 1864 |Evang. Luth. 49 0 28 50,000 
Territories and District of Columbia. 
DAKOTA TERRITORY. 
East Pierre ...............|Pierre University. 1883 | Presbyterian. 12 10 6 
Vermillion ...............| University of Dakota. 1863 |Non-Sectarian.| 72 78 | 
DIstT. OF COLUMBIA, 
Washington ...........0 Columbian University. 1821 |Non-Sectarian.| 90 0 
a ..|Gonzaga College. 1858 |Rom. Cath. 
fe Howard University. 1867 |Non-Sectarian. | 42 23 
4 mines National Deaf Mute College. | 1864 |Non-Sectarian.| 20 25 
West Washingto: Georgetown College. | 1815 |Rom. Cath. 
MONTANA TERRIT’Y. 
Deer Lodge...............|College of Montana. 1884 |Presbyterian. 30 16 | 
UTAH TERRITORY. 
Salt Lake City ..........; University of Deseret. 1850 |Non-Sectarian. 0 0 
WASHINGTON TER. 
Seattle..............0./University of Washington’ 
Territory. 1861 |Non-Sectarian. | 36 82 4 
Walla-Walla Whitman College. 1883 |Non-Sectarian. | 75 50 8 


At the same time there were known to be 21,658 
other pupils preparing for classical and_ scientific 
collegiate courses in schools not controlled by institu- 
tions conferring degrees. 

From the foregoing table it may be seen that the 
ratio of preparatory to collegiate students in the same 
institutions rises rapidly on passing from the group of 
older to that of recently formed States. But the dis- 
tinction thus far traced is only of approximate value, 
since in many of these institutions the grade of col- 
legiate work scarcely rises above the requirements for 
admission to the undergraduate courses of several of 
the best universities in America. 

Seventy-two per cent. of the institutions for su- 


Multipl- paver instruction in the United States 
cation of have been chartered since 1850. This rapid 
colleges. 


increase has in no small degree a specula- 
tive cause. 

In the settlement of the vast Mississippi basin the 
acquisition of some sort of educational establishment has 
often decided the permanency of a projected town, for 
experience has shown that with American settlers 
school privileges are a greater inducement to locate 
at any particular point than prospective wealth, or 
parpare the two are deemed usually to be coincident. 

Toreover the missionary zeal of religious denomina- 
tions is quickened, by the hope of securing positions of 
commanding influence in regions fast filling up with 
population, to found schools on the frontier which may 
share in the prosperity believed to lie in the near 
future. In long-settled districts, also, the speculative 
spirit works. Academies remote from celebrated col- 
leges undertake to enlarge their courses of study with 
a view to supply a neighborhood demand, hoping to 
grow into genuine institutions of superior instruction. 
They promptly acquire the charter right to confer de- 

s as amark of their new enterprise and ambition. 
here were in 1885 on the records of the Bureau of 


Education 50 Roman Catholic and 221 Protestant to 
94 non-sectarian universities or colleges. Thirty-nine 
were distributed among such numerically small denomi- 
nations as the Cumberland and the United Presbyterians 
(8), Christians (14), United Brethren (7), Friends (5), 
an erman-American connections (5),—religious 
societies which together have but about 600,000 en- 
rolled members. Evidently the rapid growth in the 
number of American colleges indicates, besides an 


aspiration for scholarship, a large sectarian and 
commercial hopefulness of good-fortune to be gained 
through increase of population and the facile changes 
of opinion which take place amongst migratory 
people. In this chaos of unrestrained educational en- 
terprise the stronger institutions, by a law of survival 
for the fittest, must advance to a purified pursuit of 
the noblest standards, while scores of the feebler ones 
will lapse from impracticable pretensions into excellent 
academies. Other scores will remain as denominational 
seminaries for those whose faith it is not desirable to 
expose to contact with critical learning, scores 
more will die from atrophy. Thus 17 institutions 
which in 1884 reported to the Bureau of Education 
are dropped from its tables for the following | 
Two were closed, two consolidated, and three ra 
themselves in the secondary grade. Twelve 
foundations were reported in 1885, leaving a total 
of five in one year. Through failures to report and 
stricter classification, the Bureau was able to tabulate 
the statistics of 346 universities and colleges in 1886 
against 365 for the previous year. Fluctuations so. 
severe within a twelvemonth disclose the 
of much educational pretension and the p 
ference to it. 

Great strides have been made in the effor 
late the superior instruction of men « 
women. ere were 249 instituti 
known to the Government in 1885 for 1 


ns 
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training exclusively of girls, and of these but 52 were 
in existence prior to 1850. Three of the largest and 
mostadvanced of them, Vassar, Wellesley and Smith, 
were opened since 1865. One hundred and forty-nine 
are empowered to confer degrees. There were 161 
universities and colleges in 1885 to which both sexes 
were admitted on equal terms, and therefore all told 
there were 308 institutions in which women could take 
degrees in arts, science and philosophy. Experienced 
advocates of mixed education claim that the task of 
discipline is very much lightened under it, and that no 
harm to the moral character of the youth can be 
traced to it. Certainly objection to it on that score 
has virtually ceased to be made, the ingenuous purity 
of American society making safe a freedom of inter- 
course between the sexes which European nations are 
more prone to misinterpret and reproach than to imi- 


tate. 

What has been said of the scholarship of universi- 
ties and colleges holds true of schools for the superior 
instruction of girls. In the academic year ending in 
1885 nine colleges and seminaries were closed, three ac- 
cepted classification in the preparatory grade, two 
changed their names, and twenty-two failed to report. 
Religiously 43 per cent. of the higher schools exclu- 
sively for women were under denominational control, 
and of these the Roman Catholics managed 16 and 
the Protestants 129, but the zeal of the smaller 
churches to direct the training of girls appears to be 
materially less than that to influence the pi Meme of 
boys. It should be observed that a non-sectarian 
organization of schools in America does not imply 
an absence of moral and religious teaching, but only 
that such teaching is not prescribed by denomina- 
tional authority. Religious services are universal in 
American schools, and where attendance upon them 
is optional, as at the University of Virginia and at 
Harvard, the executive officers report that they are 
frequented by students with an increase of devout 
decorum and no lessening of numbers. 

At the close of the Revolutionary period men were 
Discipline, living who had been flogged in college for 

pine- violation of rules, by order of the faculty. 
Students lived in dormitories and ate at commons, faring 
on a diet but little better than that furnished by a 
modern house of correction save that cider was served in 
ewter cans without restriction upon the quantity. The 
erga fagged for the older boys in imitation of the 
English eabin schools, of which areminiscence was kept 
alive until very recent times in the custom of hazing. 
Rustication as a penalty for disorder or indolence disap- 
pore from college government about a generation ago. 
t consisted in sending a delinquent to pursue his studies 
for a limited time under the oversight usually of a coun- 
try clergyman. Good deportment and studiousness are 
now reinforced by the penalties of suspension and dis- 
missal. Where Retaliceen form a part of the college 
uipment each building or corridor is put in charge 
of a tutor or monitor who reports to the faculty ab- 
sences during fixed hours and breaches of order. In 
the newer and larger State universities the dormitory 
lan is generally abandoned,—a course which has been 
Peet to facilitate the presence of both sexes in the 
same institution, as it forces the students to seek 
residence amongst private families and to feel the 
responsibility for their own decorum. Amherst Col- 
lege has entrusted the enforcement of discipline to the 
different classes with satisfactory results. Generally 
a monitorial system is employed to support attendance 
upon religious worship, but it has been discarded at 
arvard and gene in State institutions. Re- 
citations are marked ‘a a numerical seale and thus 
competitive honors are determined, but Harvard and 
Virginia Universities do not employ relative marks, 
po eager Cornell special students are also free from 
is custom. Where it has been laid aside it has been 
from the conviction that it is not well to divert a 
student from the love of learning for its own sake 
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into a competition for class honors stimulated by the 
strongly influential approbation of the faculty and 
corporation. Relaxation of surveillance has not been 
followed by increase of boisterous or mischievous con- 
duct, and those institutions which have entered upon 
the freest policy have as yet expressed no regret for it 
as regards its influence either upon decorum or dili- 
gence. 

Every incorporated school for superior instruction 
has distinct administrative and instruc- 
tional organizations. Their charters are 
usually special legislative acts, and the 
members of the governing board are variously styled 
overseers, trustees, visitors, regents, managers or 
sometimes fellows. Here is the ultimate source of 
authority. In denominational colleges the charter 
board is usually self-perpetuating, but in some cases, 
as at Harvard, Yale and Cornell, the graduates are 
allowed to select a small proportion of the trustees. 
In State universities the government is entrusted to 
officers appointed by the executive authority of the 
commonwealth whose terms of service overlap each 
other. Although the trustees are responsible for 
everything, they seldom have occasion to interpose 
in the discipline of the institution. They select at 
pleasure their chief executive agent, who is called a 
president, or chancellor, or provost, or rector, and he is 
generally ex officio amember of all commissions aris- 
ing among the trustees or the faculty of instruction, 
and thus he becomes a means of communication be- 
tween them all and a source of concerted action. 

For the purposes of instruction the more com- 
mon type of organization is that of a few professors and 
tutors each witb a specified branch of study in charge, 
united for the purposes of discipline ina single faculty. 
The curriculum begins with the classics and mathe- 
matics at a point implying a previous acquaintance 
with a half dozen books of the Aineid, a few orations 
of Cicero, the earlier parts of the Anabasis or Cyro- 
peedia, four books of the Iliad, Greek and Latin prose 
composition, arithmetic, algebra to quadratic equa- 
tions and plane geometry. It passes gradually into 
elementary natural and applied sciences, reaching 
philosophy and modern literature in the junior year 
and finishing with a group of anthropological subjects. 
The mathematics are usually of an excellent thorough- 
ness and «grade, but the classics seldom reach the 
accuracy or finish of a German gymnasium or an Eng- 
lish public school, and yet they are taught with so 
much attention to grammatical and dialectic details as 
to leave the student with no command over classical 
literature nor yet with a systematic knowledge of 
philology. This defective training is in some measure 
responsible for the growing distaste for Latin and 
Greek studies. Other causes also contribute to the 
decline of the classics, such as the secularization of 
education, the expansion of theoretical and applied 
sciences, and the urgencies of practical life. 

To meet the movement of modern research man 
colleges have created a department of sciences wit 
courses in French and German, and this with a degree 
of bachelor of science they offer as a substitute for the 
old classical curriculum, which is commonly known as 
the course in the arts. As a substitute for liberal 
culture this policy is probably detrimental to scholar- 
ship, for it specializes the student while his faculties 
are immature and forces upon him a too early selection 
of his career, it displaces that discipline in abstract 
intellectual processes which goes to create the power 
of sustained thought with a system in which mental 
effort is tied to the object-lessons of the laboratory, 
the cabinet or the shop, and it shuts the door to first 
acquaintance with those influences which since the 
renaissance have saturated the art, the literature, the 
philosophy and much of the jurisprudence of western 
civilization. Undoubtedly a complete training must 
take into account all the physical senses, as they are 
all instruments of information and means of efficiency. 
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Superimposed upon a liberal culture, specialization 
and manipulation ought to produce the most perfect 
type of a scholar, but if the order be reversed the 
— is that the liberal education will never be ac- 
quired. 

It must be remembered, however, that the system 
of education in the United States is the product of 
the demands made upon it, and represents current 
needs. One of these demands has always been for 
the widest diffusion of learning and, as a rule, exten- 
sion is enjoyed at the cost of intensiveness. Many 
American students, whose circumstances forbid the 
protracted instruction necessary to the highest forms 
of culture, obtain at hundreds of our colleges an edu- 
cation at once better adapted to their life-work and of 
a higher grade than Kuropean systems yet offer to 

ersons in a like situation as to leisure and wealth. 

hile these observations apply to colleges in a rudi- 
mentary stage, there is a goodly number of institutions 
which carry their courses to the highest water-mark 
of instruction, and those having a reputation for the 
severest requirements obtain the largest patronage. 

Among the better grade of superior schools there 
atrial have arisen adaptations of the teaching 
iden staff to three different interpretations of 

the term ‘‘university.’’ The oldest of 
these occurs at the University of Virginia which con- 
tinues to follow the plan of its founder, Thomas Jef- 
ferson. At the date of its charter in 1818 there were 
in the United States twenty-four incorporations styled 
colleges and five styled universities. Four of the 
latter claimed to be State institutions, but the claim 
was more of a hope than a reality, so little was the 
idea of State responsibility for any sort of education 
then entertained. Jefferson’s scheme was flexible and 
severe. Under it the State executive appoints a 
Board of Visitors with overlapping terms of service, 
and this is the administrative head. An annuity from 
the public treasury provides for free tuition in the 
case of students from Virginia. Each subject taught 
is committed to a professor who with his assistants 
forms a single school. There are twenty such schools 
each conferring its own certificate of graduation upon 
those who satisfactorily sustain its examinations. Va- 
rious combinations of these certificates entitle their 
holder to a degree in the liberal arts, in letters, in 
science, in engineering, in medicine or in 
law, as the case may be. No honorary 
degrees are given. Graduation in from 
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two to six prescribed schools is required for bacca-| i 


laureate and masters’ degrees. There are no graded 
classes, and no duration of residence is prescribed. 
Students are received on a business basis, and paternal 
interference with their deportment, their attendance 
upon worship, and their aims in life is thrown to the 
winds. While advised as to the combination of 
schools most suitable to their purposes, they are not 
hindered from choosing them at will. It is said that 
discipline is maintained by an appeal to the student’s 
honor, but evidently the institution declines to assume 
guardianship over him and leaves him amenable only 
to the customs of decent society and the civil tri- 
bunals. The University deals exclusively in educa- 
tion, markets it in quantities to suit its customers and 
believes in the intelligence and sobriety of their pur- 
poses. By this policy it has from the start assumed 
a position of great dignity, has thrown all the weight 
of its great influence on the side of pure zeal for learn- 
ing and has vindicated by a career of uniform success 
the theory that education may safely be offered to 
public appreciation on its own merits without the 
adventitious allurements of parental and ecclesiastical 
wardenship. The vaticinations that American youth 
would fail in decorous deportment or reverence for 
religious worship, or would be erica at lectures, or 
select the easier courses, or miss the stimulus of class 
competition with the relaxation of faculty surveillance, 
have happily proved false. 
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A second conception of a university seems to be 
taken from the German system and adds to under- 
graduate departments in the arts and sciences pro- 
fessional schools of divinity, law, medicine and rarely 
of dentistry. Where a school of divinity is main- 
tained it, at least, if not the entire institution is con- 
trolled by some one of the religious societies of the 
country. State universities have not yet ventured 
upon courses of theological training, because in the 
United States it is not yet perceived that it is safe to 
relinquish sectarian control of such studies, or the 
jealousies of religious denominations will not brook 
civil interference with their tenets. The principal in- 
stitutions which have under the control of one Board 
of Trustees both undergraduate and_ professional 

ups of schools, are Dartmouth and Columbia (N. 
Y.) colleges, Boston, Columbian, Harvard, New York 
City, Pennsylvania, Tulane, Vanderbilt and Yale Uni- 
versities under private control, and the State Univer- 
sities of Alabama, California, Georgia, lowa, Michigan 
Minnesota, North Carolina and Virginia. Several 
other institutions, especially those under the manage- 
ment of State officers, are chartered for a like devel- 
opment of professional schools and are awaiting favor- 
able conditions for beginning them. 

A third university scheme has recently come into 
prominence, and it is strictly American in its ante- 
cedents and adaptations. arvard is the cradle and 
the most conspicuous example of the plan. On a 
report presented by Joseph Story the corporation in 
1825 authorized admission into the college of students 
not candidates for degrees to whom a limited selection 
of studies was allowed, chiefly in the new department- 
of modern literature and languages, then presided 
over by George Ticknor. Sixteen years later it was 
ordered that ** only the classical studies of 
the Freshman year should be required of  H@rvard- 
all,’’ and eight elective courses of studies were pro- 
vided as substitutes for the Latin and Greek of the 
last three collegiate years. At that time Theophilus. 
Parsons defined the tenor of this policy by saying, 
‘*Tn no institution intended to serve the purposes of a. 
university is it attempted to carry all scholars to the 
same degree of advancement in all departments of 
study.’’ With fluctuations that sometimes seemed 
conclusively adverse to this university idea, the college 
moved by tentative and cautious experiments forward. 
Progress was retarded by the lack of means to pro- 
vide an adequate number of instructors, and by the 
so i a oer the tributary schools, as. 
well as by the conservatism of the managers. By the 
choice of C. W. Eliot for president in 1869 the elective 
policy finally triumphed, and in 1884 it was pressed 
well back into the Freshman year. Now within the 
range of courses taught by ninety instructors a quali- 
fied youth may determine his own combinations of 
study under the guidance of a committee of the 
Faculty. Still complete freedom is not achieved, for 
the old gradation of four classes is retained in the 
oniderguaduate departments, the minimum and maxi- 
mum of work is prescribed, and degrees are only to be 
won by passing eucught a generous but defined num- 
ber of groups of courses. 

Revolutionary consequences are attached to this 
new system. The introduction of elective studies 
made it necessary to raise the requirements for en- 
trance into the undergraduate departments and so 
pushed forward the average age of the students until 
it has now reached nearly nineteen years at the time 
of admission, or more than two years increase over 
what it was thirty years ago. At this advan ) 
the time required to impose a graduate or profes 
upon a collegiate course of instruction 
matter of serious concern and must result e 
carrying specialized and professional studies 
college curriculum, thus assimilating the A 
the German university, or in sending m 
degrees into the schools of divinity, law 
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—a practice already far too common in America. As 
the standards of admission have been raised, the 
greater the gap has become between the college and 
the secondary schools,—a gap already so imperfectly 
bridged that the door to a liberal culture in the arts 
must be opened or finally closed for a lad early in the 
secondary grade of training. Harvard has sought to 
overcome the difficulty by multiplying the groups of 
studies for entrance examinations, so that a larger 
variety of preparatory schools may connect with her 
requirements. Many of the western State universities 
are following the example of Michigan and admitting 
students upon certificates of proficiency obtained in 
public or selected private schools which observed pre- 
scribed courses of study. 

The policy of elective studies has penetrated to the 
beginning of the Junior year at Yale, Columbia and 
Princeton, and to a less degree in several other cred- 
itable institutions. Cornell was created to afford 
opportunities of study to those who are debarred from 
taking full collegiate courses, and to them special 
elective privileges are allowed without regard to class 
gradations. The tendency in the better class of strong 
American colleges is however to multiply the groups 
of studies which lead to the baccalaureate. 

It has been the design of institutions advancing their 
entrance tests and increasing their elective groups of 
study to gain upon the conventional type of the Amer- 
ican college until that class of establishments shall be 
in the relation of feeders to them, as the German 

mnasia are to the universities of that land. Johns 

opkins University was avowedly organized as a 
school for graduates, and its collegiate department 
was opened chiefly for convenience of the city in which 
its founder had acquired his wealth. It had 184 post- 

aduate students enrolled in 1886 and about 25 pupils 
rom other colleges in its undergraduate courses. At 
the same time Harvard had 72 graduate students ex- 
clusive of its professional schools, and 21 with degrees 
obtained elsewhere in the collegiate department. Yale 
had 56, Princeton 58, Cornell 34 and Columbia (N. 
Y.) 23 graduate students not pursuing professions. 
Altogether there were 923 such students in the United 
States in 1886 when the last compilations were pub- 
lished. 

The pecuniary pressure of prolonged instruction is 

tral by a system of scholarships which 
carry with them exemption from tuition 
‘fees, and sometimes small stipends ranging 
from $100 to $500. To the Bureau of Education there 
are reported 5642 scholarships in the universities and 
colleges of the United States, all of which were sup- 
ported by endowments, while in strictly State institu- 
tions instruction is free for the students from each 
respective commonwealth. At Cornell there are 120 
and at Tulane 138 scholarships calling for free tuition 
provided by the States of New York and Louisiana. 

f recent origin in America are fellowships for the 
maintenance of graduate students. They 
carry with them an income sufficient for 
the economical support of a young bachelor, and in 
some instances, as at Princeton, admit of European 
study. Asa rule they may be held from one to three 
years, the shorter terms being renewable; they are 
con as honors upon those who have shown 
marked aptitudes in special lines of study and who 
will engage to continue those studies while in receipt 
of the fellowship income. Johns Hopkins has 20, 
Columbia (N. Y.) 14, Harvard about the same num- 

, Cornell and South Carolina Universities each 8, 
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Princeton 7 and Yale 3 such foundations, and in all 76 


are known to exist in the United States. 
‘The drift of superior instruction must now be looked 
at in its relations to professional life. The 
Professions. (vernment Reports for 1886 show that of 
the youth returned as pursuing theology, 21 per cent., 
_ law 23 per cent. and medicine 5.6 per cent. had pre- 
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denominations educate their clergy, the Roman Cath- 
olics especially, in seminaries which do not give 
degrees and yet are of a fair grade of excellence. It 
is probable, therefore, that divinity still retains a 
small preéminence among the professions in requiring 
a liberal discipline as a preliminary to admission to its 
schools. Yet there is a deplorable divorce between 
general and professional education, and it has grown 
up simultaneously with the advance in the standards 
of collegiate training and the development of the 
public schools. It marks, also, a larger distribution 
of educated men among other pursuits and the in- 
creasing elevation and diversity of industrial vocations. 
Fortunately for the sick it has been estimated that 
half of those who receive medical diplomas lapse from 
the practice of physic from sheer incompetency to 
awaken a supporting faith in their abilities. Instruc- 
tion in the three great professions suffers from the 
unwillingness of the State and of benevolent citizens 
to lend their assistance to education beyond the point 
where it begins to bear directly upon subsistence earn- 
ing. Theology is left to the management of the 
churches, and they uniformly provide free tuition in 
its various branches and reward a goodly percentage 
of those who devote themselves to it with free main- 
tenance. ‘They generally claim as a matter of experi- 
ence that grace is sufficient to overcome the natural 
influence of such attractions over the indolent. In- 
structors in law and medicine are usually left to seek 
their emoluments in tuition fees, which are too often 
thought to be imperilled by efforts to exclude un- 
qualified pupils from the schools. Yet this degrading 
notion of a popularized professional education is dis- 
proved in the cases of the Harvard, Michigan, Minne- 
sota, Pennsylvania and Virginia universities where 
prolonged courses of study and raised standards of 
entrance and final examinations have caused no 
diminution of income from tuition fees. 

The most effectual check upon the tendency of un- 
qualified youth to enter professional schools is exerted 
by those institutions which unite the latter with col- 
legiate or scientific departments. It is desirable that 
the schools of medicine and law should be better 
endowed and that legislation should prescribe higher 
requirements for the practice of either. As primary 
and secondary instruction enhances the ability to earn 
a living, the argument which for this reason would 
deny endowments and State patronage to professional 
schools would also call for the demolition of the whole 
system of public education. The rule which must 
govern such aids is the promotion of the public weal, 
and it is not for the general good to permit the sub- 
jection of health, civil duties and conscience to the 
discretion of unlettered men. However, the commu- 
nity is in some measure protected by the law of sur- 
vivals, for large numbers of incompetent professional 
men sink annually into the oblivion of public neglect. 

Modifications of the American system have rapidly 
been introduced to meet the demand for 
education in the fast multiplying branches 
of theoretical and applied science. The first purely 
scientific school established in an American college 
was the Sheffield, organized in 1824 at Yale. The 
Lawrence Scientific School at Harvard, founded 
in 1847 and named for Abbott Lawrence its munificent 
patron, is fast becoming a part of the collegiate sys- 
tem, thus illustrating the tendency to create scientific 
undergraduate substitutes for the old classical courses. 
So rapid has been the growth of the new education 
that of 346 universities and colleges reporting in 1886 
to the Bureau of Education, 289, or 83 per cent., pro- 
vided separate scientific and classical departments. In 
addition 67 other schools of technology and science 
were known to exist in the country, so that a larger 
numerical provision is made for scientific than for 
classical students. As yet. the choice of classical 
studies still preponderates in American universities 

iar the ratio is fast receding. Reckoning 
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only upon those returns from colleges which were | 


sufficiently classified to admit of comparison, the at- 
tendance upon classical courses in 1882 was 70.3 per 
cent. of the whole number of undergraduates, but in 
1886 it had sunk to 64.4 per cent. In New England 
where the statistics admit of a more accurate analysis, 
the ratio declined from 79 to 70.9 per cent. in the 
same period. It would not be correct to infer from 
these facts that the tendency of American scholarship 
towards the easier studies that can be pursued in the 
vernacular, indicates a declining respect for general 
liberal culture, because superior education of some 
sort is unquestionably being diffused more widely than 
ever, and thousands are now trained in it who could 
not hope to reach a degree under a stricter system. 
Yet the population of the United States increases at 
a faster ratio than the enrolment of undergraduate 
students. The relation is nearly that of 30 to 20 per 
cent. ina decade. This relative recession of collegiate 
nee Pe is due to the enormous emigration to the 

nited States of people who from their humble con- 
dition or alien speech do not contribute to the higher 
student life until their second or third generation. 
In 1886 there were 104,317 persons in attendance upon 
all kinds of institutions for superior instruction in the 
United States exclusive of professional schools, or 
about one to every 570 inhabitants, while in divinity, 
law and medicine there were 25,831 students or one to 
every 2269 inhabitants,—an increase of 51 per cent. 
in a decade. 

Dormitory life has been the source of most of the 
characteristic customs of college students. 
Commons under control of the trustees for 
supplying daily meals to students are prac- 
tically obsolete, but at Harvard and a few other insti- 
tutions the corporation provides a dining hall and lets 
out the business of boarding students under regula- 
tions to secure economy, good order and excellence of 
cuisine. College youth generally arrange for their 
own board either singly or in clubs, at private tables 
or in such boarding cess as naturally spring up to 
supply the demands of’ the institution. azing was 
the practice of playing practical jokes or enforcing 
discriminating regulations upon Freshmen by students 
of the older classes. It persisted for-many generations 
in dormitory life, but with the relaxation of faculty 
surveillance and holding students under pain of ex- 
Tere to the requirements of general society, it has 

aded into a few customary class distinctions. Social 
life is enlivened by open literary organizations for 
debates and essays managed by the students them- 
selves, by fraternal societies based upon the especial 
predilections for each other’s company which grow up 
among youth, many of which are known by the initial 
Greek letters of their chosen motto and have some 
harmless legends, grips and pass-words sedulously 
concealed from the uninitiated. One of the oldest of 
these, known as the Phi Beta Kappa society, origi- 
nated at William and Mary College, Virginia, in 1775 
soon after opened branches or chapters at Harvar 

and Yale, slowly spread to a few other points, but has 
ceased to be more than a Senior Society for the pur- 
pose of selecting at graduation the best scholars fais 
the class below to perpetuate its existence and of choos- 
ing an orator ee poet for commencement festivities, 
by which means membership has become a coveted 
honor. Semi-official is the recent organization of the 
seminary system at Johns Hopkins, Michigan, Cor- 
nell, Harvard and a few other universities. Rooms 
are set apart in or near the library and equipped with 
the publications which relate to some single course of 
study. _ Here original research is made by students 
under the guidance of a professor or instructor, and 
about them grow up clubs or societies devoted to the 
prosecution of advanced specialized learning. Physical 
training is voluntary except at Amherst, where gym- 
nastic exercises are a part of the college course. Ex- 
tensive outfits of buildings and apparatus exist at 
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Yale, Harvard, Cornell, Bowdoin, Williams and a few 
other institutions. A cheaper expedient for bodily 
culture is supplied in the military cadet drill of a few 
Open air sports are actively encouraged in 
the older and larger Eastern universities, of which 
the chief are boating, foot-ball, and some Seotch ath- 
letic competitions. These are strictly amateur in 
character and are voluntarily maintained. In decorum 
and enthusiasm for duty the conduct of students in 
American universities and colleges is highly honorable. 
Cases of discipline are as rare as in any reputable 
social circle. 

The cost of a collegiate education varies with loca- 
tion and personal character. In State and 
other universities where tuition is free 
there are small charges for incidentals, 
use of laboratory apparatus and sometimes gradua- 
tion fees, but these all told seldom exceed $20 a 
year. Tuition ranges from such extremes as $9.00 
at Atlanta University to $150 at Columbia (N. Y.), 
Harvard and Haverford. Board and lodging are 
estimated by the college authorities to be procurable 
at from $54 for the academie year at Union Chris- 
tian College in Indiana, to $317 at Harvard, $325 
at Denver and $350 at Haverford. Board and tuition 
at Harvard are placed at $467, and at $500 at Haver- 
ford and Vassar. These are the officially reported 
extremes, and do not include clothing, society and 
club dues and other expenses which depend on per- 
sonal characteristics and environment. A fair me- 
dium for good instruction is represented by the esti- 
mates of $225 for tuition and board at the University 
of Virginia, of $310 for Williams College and of $325 
at Cornell. The cost of an education has steadily in- 
creased at the best universities and colleges, while the 
old facilities for working one’s way through them, 
which until the civil war were characteristic of Amer- 
ica, have as steadily diminished. 

Collegiate education in the United States, as in 
Europe, had its origin in religious zeal to , 
raise up an educated clergy. Until long bop add 
after the Revolutionary War colleges were - 
but little more than classical academies; there 
were but few schools preparatory to them, and these 
were left to private enterprise. When in the first 
third of the present century the northeastern States 
of the Union began to assume legislative control over 
education, they contemplated no gradation from the 
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Patents public school to the university. This was 


rst systematically undertaken in Michigan about 20 
years ago, and the example has been followed in a few 
western States; although local school-boards in some 
of the Eastern cities have long provided classical 
courses adjusted to the entrance requirements of some 
neighboring college. Of preparatory schools making a 
specialty to fit youth for entrance into a high-grade col- 
lege 197 having 7229 pupils were known to the Govern- 
ment at Washington, and 109 of them were in the States 
of Maine (11), Manehabinetts (32), New Jersey (14), 
New York (34), and Pennsylvania (19). There are 
not enough feeders, and of what there are too few are 
sufficiently thorough and advanced to prod Cre Sn 
number of universities with students 4 ed for the 
best work. The most urgent demand of the a 
be 


scholarship is for greater coherence throughout 
whole system of American education. That 
brought about, as has been the case histori 
by pressure from beneath upward, but by the 
tion of university ambitions downward. As 
United States are too young, and haye been 
engrossed in assimilating an unexampled i 
population, to have achieved an educati 
systematic and extensive as their lea 
habitants require. , 

A marked tendency of superior edue 
ica_is towards closing the gap. betwe 
and the secondary schools. It is e 
in the multiplication of district eo 
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versity graduation, and in the constant pressure to 
raise the grade of work done in preparatory schools. 
Within the collegiate system itself the older or 
stronger foundations have emerged from the Pro- 
erustean scheme of uniformity and risen to a plane 
where the conventional college and scientific school 
rank distinctly below them and are placed in a position 
to become tributary to them. Such achievements 
prolong the period of studentship, but they exalt the 
standards of thorough education and react upon the 
whole system below them. 

Superior instruction has been fostered in America 
by, an unparalleled generosity, although 
this munificence has too often been sadly 
frittered away by its distribution for local or religious 
reasons amongst institutions too feeble in popularity and 
too restricted in equipment for functions much above 
elementary work. This beneficence reached $8,435,900 
in 1871 when it was at its spring-tide mark. ‘Two 
years later it was $8,238,141. But concentration of 
smaller contributions has set in simultaneously with 
the era of the princely foundations of Ezra Cornell, 
Johns Hopkins, Matthew Vassar, Samuel Williston, 
Leland Stanford, Paul Tulane, Asa Packer, Ario 
Pardee, John ©. Green and the Vanderbilts. In 
several western States university instruction is main- 
tained by a small tax rate upon the assessed valuation 
of the commonwealth, thus providing a reliable and 
increasing income for their highest educational insti- 
tutions. The annual Reports of the United States 
Commissioner of Education since 1870 furnish the 
most authentic and complete exhibit of the condition 
and movement of superior instruction extant. From 
the Report for 1886 the following table has been com- 
piled, which, notwithstanding the ephemeral nature 
of its figures, will serve to show approximately the 
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out of deference to Sparks who was then engaged up- 
on the Writings of Washington, was published in 
London in 1852, just as Upham had prepared it and 
Abeer his knowledge, and it had there a large cireu- 
ation. 

Between 1840 and 1860 he sat for four terms in the 
legislature, was mayor of Salem in 1852, member of 
the State Senate in 1850-1, and its president in 1857-8, 
member of the State Constitutional Convention in 1853, 
and of the 33d national Congress. ‘To him the State 
system of education is indebted for much enlargement. 
He wrote a Life of Fremont (1856), Memoir of Fran- 
cis Peabody (1869) and three final volumes of a Life 
of Timothy Pickering (1867-72), which had been begun 

y the son of the latter. 

UPHAM, a New Hampshire family of note. Tno- 
tHy UpHAM (1748-1811) was a Congregational minister 
at Deerfield in that State for many years. There his 
sons TrmoruHy (1783-1855), a Revolutionary officer, 
and NATHANIEL (1774-1829), a New Hampshire rep- 
resentative in three national Congresses, beginnin 
with the 15th, were born. Thesoldier on the outbrea 
of the war of 1812 was commissioned major and put 
in command of the harbor defences at Portsmouth, N. 
H., thence he marched to join Dearborn at Plattsburg 
in a projected invasion of Canada, and two years later 
as lieutenant-colonel assisted General Brown to raise 
the siege of Fort Erie. He held federal and militia 
offices afterwards at Portsmouth, but died (2d Noy.) 
at Charlestown, Mass. His brother Nathaniel, was the 
father of two sons of eminence, THomMAS CoGSWELL 
(1799-1872) and NATHANIEL GOOKIN (1801-1869). 
The latter was born at Rochester, N. H., graduated at 
Dartmouth in his 20th year, and’ early settled at Con- 
cord, N. H., in the practice of law. At 32 he com- 
menced ten years service upon the Supreme Court 
He was a personal and 
party friend of President Pierce, who sent him to Lon- 


" Volumes Buildings, re Degrees 
the Institutions. Students. | in Grounds and Siete ages Benefactions. ie 
i. . Libraries. | Equipment. Funds. Receipts. Course. 
345 |Universities and Colleges........ 67,642 8,275,587 $43,687,378 $49, 687,378 $6 , 907,325 $2,530,948 7,185 
204 |Women’s Superior Schools...... 27,143 251,040 9,635, 282 2,376,619 1,084,470 266 , 285 909 
90 Scientifie(not elsewhere incl’d) 9,532 244,929 7,186,981 8,094,925 1,611,754 188,699 
142 |Theology 6,370 872,290 6,401,844 593,586 699 
MR SISA 55, fo suaecsivins 3,054 95,106 416,000 40,150 149 
175 |Medicine 16,407 141,207 4,786,500 228,360 1,611 
REMERON orc Pogs ss hcapaip vse sepiep van a0 sabe 180,148 4,880,159 $72,118,985 $60,158,922 $9,558,549 $3 ,843 ,028 10,553 
(D, 0. K.) 


UPHAM, CuHaries WENTWORTH (1802-1875), was 
the son of Judge Joshua Upham (1741-1808), a 
royalist during the Revolution, who removed from 

assachusetts to New York, and thence to New Bruns- 
wick, where he was member of the council 1784-1807. 
His son was born at St. John, New Brunswick, 4th 
May, 1802, and after a youth of hardship made his way 
to Boston, where a relative assisted him through Har- 
vard in the class of 1821. He read theology in the 
same institution and in 1824 was ordained as colleague 
with Rev. John Prince at Salem. There he resided 
until his death on the 14th June, 1875. _In December 
1844 loss of voice caused him to relinquish the minis- 
try. During this time he published Letters on the 
Logos (1828), ures on Witchcraft (1821, enlarged 
into two volumes, 1867), Prophecy (1835), and a Life 
of Sir Henry Vane (1835) for Spark’s American Biog- 
raphy. He also edited the Christian Review, a Uni- 
tarian periodical, and in 1845-6 the Christian Register. 
He was the victim of two curious piracies, for his Life 
of Sir Henry Vane retrenched and rearranged covers 

an English encyclopaedia with its authorship 

ted to an Englishman, and an autobiographical 
Washington made up from the General's cor- 
dence, which Upham withheld from the press 


don as a commissioner of claims, but he joined the 
Republican party when Fort Sumter was reduced by 
South Carolina. ; 
Thomas Cogswell Upham, his brother, was born on 
30th January, 1799, at Deerfield, N. H., graduated at 
Dartmouth 1818 and in 1821 at Andover, where he 
became tutor of Hebrew under Moses Stuart. Two 
years later he was associate pastor at Rochester, N. H.., 
and from 1825 to 1867 professor of philosophy at Bow- 
doin College. His Elements of Mental Philosophy 
appeared 1831, and was long and widely used as a text 
book, either in its two volumes on the Intellect and 
the Sensibilities, or in an abridgment, of which the 
fourth edition was copyrighted 1838: a third volume 
on the Will, 1850, had a less extensive circulation. 
Many of Upham’s books exhibit his mystical theology, 
as the Life and Opinions of Madame Guyon, with an 
account of Fenelon (1847) ; Znfe of Faith (1848); In- 
terior Life (1848); Divine Union (1851); and Christ 
in the Soul, a volume of hymns (1872). This was his 
last : his earliest was a translation of Jahn’s Arche- 
ology, followed by Ratio Discipline: or Constitution of 
Congregational Churches (1829). He also published 
Letters from Europe, Egypt and Palestine (1857) and 
poems entitled Cottage Life (1852). After resigning 
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his chair he retired to Kennebunkport, Me., but died 
on the 2d April, 1872, in New York City. 

UPSHUR, Axper PARKER (1790-1844), jurist, was 
born in Northampton County, Virginia (17th June), 
MS bproee at Princeton 1807, studied law with William 

irt at Richmond, and practiced there from 1810 to 
1824. He was a member of the State legislature and 
of the Constitutional Convention of 1829, and a judge 
of the General Court from 1826 to 1841. Then he 
became President Tyler’s Secretary of the Navy, and 
in May 1843 es of State. He published In- 

uiry into our Federal Government (1840). He was 
Killed with others by the bursting-of a gun aboard the 


: i‘ 
or oh), “AY cai Re 


‘aT. = . 


‘UPSHUR. 


U. S. Steamer Princeton, on the Potomac, 28th Feb- 
ruary, 1844. Judge Upshur was estimated by Horace 
Greeley to be ‘‘a gentleman of considerable ability and 
spotless private character, but a doctrinaire of the 
extreme State-rights, pro-slavery school, under whom 
the project of annexing Texas was more openly and 
actively pushed than hitherto.’ 

His son, Joun H. Upsuur, U. 8. N., was born in 
Virginia, 5th December, 1823, entered the navy 1841, 
served at Vera Cruz in the Mexican war, and at Port 
Royal and Fort Fisher, against the Confederacy. At 
the close of the war he had the rank of commander, 
and in 1880 attained that of commodore. 
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mulipie (tt (Trigonometry), a 
einai measurement of 


Trigonome! a 598 
dns once 44 of half 


i neonometty), b 601-602 | A 


Anglicus a aa cent. 
niversltes) b 


het h 


Angee ae (Typog- 
raphy), a 
anhydrides {Tartaric Acid), b 


“Ani, _—" (Transcaucasia), a b 
“pnimus furandi” (Theft), b 
251, a 252 
b 448 


Anio, river (Tivoli), 
Gres: Arabian ( fabari), b. 7, 


| Annals, Roman (Tacitus), a 25 
Annapolis Convention, 1786 
| (United States), a 796 
| Anneniiags glass (Telescope), b 
58 


| Annealing, 
mometer), b 309 
ALS (Telephone) (II1.), 
45 
Anselm, schoolman (Theism), 
a b 260, a 261 note 
Ansicarus, Joannes, 
ie raphy), b 731 
ir, poem (Tennant), a 


pom of (Ther- 


inventor 


er 
Anthelminties (Tapeworms), b 


a The Monthly (Tudor), 


Ane (Tar), 6 63, b 64 

Anthracene oil (Tar), b64 

Anthracite ition, (United b 482 
pate on (United States), 


Anthsaaeiaiad (Tar), b 64 

Antiburghers, (United 
Presbyterian Church), a b & 

Anticon (Thessal ), @ 


319 
Antichrist or En block- 
bool (Typography), b 726, b 


Antietam or Sharpsburg battle, 
1862 (United States), a a 826, a 


837 
a birds of the (Tody), a 


ay ‘ables), a 17 
rbolie ( ables), b 18 
Antien ene exegetes (Theo- 
dore), ab 
i oret), ab 275 
Ant i rhetorician (Thuey- 


Antinaae relics (Treasure 
Trove), b 


“Antiquarian Society,” Wor- 
cester, Mass. (Thomas), b 939 
‘appan), 


Anti-Slavery Societies 
b 922 


Antitheism (Theism), b 253 
Antonelli, Al ro, archi- 
tect (Turin), a 671 
ae castle (Temple), a b 
a 
Anura, order of Amphibia 
(Toad), a 
Anxietas tibiarum, unrest 
(Touch), b 513 
Pema (Tibet), a 365 
, ancestra! a 
roa nervous erhtoat Dis- 


SSS SS 


App als, constitution 
(United States), a 799 
yoo al totem (Totemism), 

498 


on 


Sere family of 
nicata (I)1.), a 653-654 
ag surrender (United 
tates), b 828 
Apprenticeships (Technical 
-ducation), b 113, b 114-115 
Apricot, tree (Turkestan), b 676, 
a 67 
= Spggnn town (Teramo), b 
200 
Apselaphesia (Touch), a 513 
Apsheron peninsula (Trans- 
caneasia), a 546 
Aquamarine, gem (Topaz), a 


Laqustict (Teruel), a 216 
(Tunis), a 662 
Aquila of Pontus, translator 
of Bible (Targum), a 69 
Aquinas, Thomas, St., school- 
a3 (Theism), a b 560, a 261, 


inp ‘Tent, b 199-200 
ri country (Turkey), a b 


eeabin, Roman province (Tra- 
jan), a 537 
wauian astronomers (Time), b 


Arabian historians (Tabari), b 


Arabian Nights’ Entertainments 
(Thousand and One Nights), 


Heated printing (Typography), 
a 740 


Arabic ree from Greek 
(Tabari) 
a race “‘Tajak), a 30 
, genus (Toucan), a b 


ANT 
Arafura sea (Timor), b 424 
Arakadj oasis (Transcaspian), 


he ge CE ian), b 543, 
sea (Transcaspian), ¥ 
b 545 


(Turkestan), b 674-675 
Aramaic version of the Bible 
(Targum), b 67-71 
Ararats, Mt. (Turkey), b 695 
Reeanceee) b 546 
Aravalli mts preetess): a 763 
Araxes river ( 7 gga 
545, a b 546, ab 
Arbitration trial) a 590 
anes “1 apa (Theo- 


Arboriculture Fw, b 111, b 
liven of Titus, Rome (Titus), b 


447 
Archeological Institute of 
America (Troad), a 617 
Archenteron (Tunicata), b 652 
Archer, Scott, inventor (Talbot, 
W. H. F.), a 82 
Archigetes (Tape-worms) (mL), 
54, a b 59, 
Archilochus, cand (Thasos), a b 


Architectural decoration, Eng- 
lish (Terra-cotta), a 212 
medieval (Terra-cotta), 
a 211-212 

Architecture, Greek (Terra- 

cotta) (Il1.), a b 210 
Roman (Terra-cotta), a 211 

Arctic Tern, bird, a 206, note 
Ardahan, town (Transcau- 
are fj ti (r hats) 
, town (Transcaucasia), 

pen 


Area - ata (Trigonom- 


etry), 
Ares, Tokea dl of (Thebes), a b 


249 
Aretino, Pietro, satirist (Titian), 
a b 442, a 444 
jerpans eh M‘adan, river (Tigris), 
a 
Arginnse, sea-fight (Therame- 
hal sort te of potash (T 
rtrate of po ‘ar- 
taric Acid), a 75 7 
Argonauts, irq Thera), b 300 
A Sa t qo thematical (Ta 
act s, mal . 


Angul ~All (Transbaikalia), a 
a 548 


Arians, sect (Ulfilas), a b 767 
Ay b He 
nitarianism), a 773 
é of Cordova, 


(Tabari), a 8 


rian 
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Arista, Mariana, Mexican gen- 
eral (Taylor, Z.), a 928 

Aristeus, the pseudo- (Temple), 
b 183-184 

Aristides, statesman (Themis- 
tocles), b 269 

Ariosto, Lodovico, poet (Titian), 
b 444 


Aristocracy, Southern (United | 
‘ ' Aryabhata, astronomer (Trigo- 
incompetency, | 


States), a 806, b 817 
Aristocratic 
British (United States), b 783 
Aristotle, philosopher (Tape- 
worms), b 54 

(Thales), a 237 
(Theophrastus), a 297 
(Tithes), b 438 
(Torture), a 491 
ga rendelénburg), ab577 
(Troad), 
tpuatortay” 3 647 
Aristotle's theology (Theism), 
b 257-258 
Arizona Sey (Turquoise), 
712 


statisties (United 
States), b 858, a b 855, 
a 856, a 857, a b 861,a 
b 862, b 868, b 869, a b 
870, a 873 
Arjar mts. (Transcaucasia), a 


ex rs Israel (Tabernacle), b 9, 


Tie bee ey state (Universities), a 


913, "a b 953 
history (United States), b 
811, b 813, b 821, a 823, 


note, b 826, b 829 
statistics ( United States 
b 853, a b 857, a b 860, a 
b 864, b 876, a 878 
Arlberg Tunnel, b 664 
ss country (Turkey), a b 


Armenian plepeen (Transcau- 
casia), b 545, b 546-547 
Armenian printing (Typog- 
raphy), a 
Armillary es (Time), b 419 
sapatedt American i er ea 
rise of Arated States), b 


789. b 793 
so (United States), 


Cumberland (Thomas), 6 
938, a 939 
of (United 


dispersion 
States), a b 822 
Potomac (McClellan), b 838 
(Meade), a 839 
(United States), b 823- 
nan b 825-826, a b 827- 
wy 
Roman (Tribune), a b 591 
discipline (Trajan), b 


5s 
2d Cavalry of U.S. (Thomas), 
a b 988 


(Twig gs), b 949 
statistics (United States), b 


transportation, rapid (Uni- 
ted States), b 827 
of Turkey, a 697 
volunteer, civil war (United 
States), b 822, a 829, a 836 
Arnauld, Antoine, theologian 
(Tavernier), b 90 
Arnold, Benedict, traitor 
ee States), a 790, a b 792, 


836 

Arnold, Samuel, composer 
(Transverse Flute), a 554 

Arnold de ee master 
(Templars), & 

Arrachel, =p nel EE (Trig- 
onometry), & a 597 

Arras, city Pe Bae a 231 

Arru, ‘tribes (Tibet), a 3 

‘Ars Moriendi Eee ererhy), b 
725, b 726, & 727 

Arsenal, naval (Toulon), b 514 

‘Arsenical soap (Taxidermy), a 


Arsian mts. (Transcaucasia), a 


547 
Artcha, tree (Turkestan), b 676 
ARTHUR, Chester Alan, presi- 
dent, b 836 
(United States), b 833 
Arthropoda (Touch), b 508 
Articles of Association (United 
States), b 7: 
Articles of Confederation (Uni- 
ted States), b 793-794, b 795- 


796 
pattie printing (Typography), 
ab7 


Arts, rise of schools of the (Uni- } 


versities), b 889, note, a 891, a 
894 


| Artvin, district and town (Trans- 


eaucasia), b 546, a b 547 
‘Arukh, lexicon (Talmud), b 42, 
note 
(Targum), b 69 note 
Arun-Barun basin (Tibet), a 362 


nometry), b 596 
Aryan religions (Theism), a 256 
Aryan terms for God (Theism), 
b 254 


| Aryans, cradle of the (Turkes- 


tan), a 680 note 
primitive (Taboo), a 23 
Arzen-Redhwan, river (Tigris), 
a 413 
Asar, ridges. See Osar 
Ascension island (Tern), b 206 
Ascidiacea, order of (Tunicata), 
a 656-658 
Ascidie salpiformes (Tunicata), 
a 657-658 
Ascidians (Tunicata) (I11.), a 647, 
6-658 


a 65) 
Ascidiide family (Tunicata), a 
Anctojqscolan (Tunicata), b 656- 
hacnined mountain (United 
States), b 842 
Asexual generation (Trema- 


toda), b 572, b 574 
Ashtree forests (United States), 
b 859, b 860 
Ashburner, Cc. .A., geologist 
, note, 


(United States), a b 
8 866 
Cae pasha, poet (Turkey), a 
=| Central (Turkestan), a 671 


Asia Minor (Turkey), a b 695 
Defence of (Troad), a 615 
Greek art of (Terra-cot- 
ta) (II1.), a 209-210 
car plateaus (Turkestan), a 


x anting (Tee ey) b724 
‘urkey, b 
‘A Asim, fot tleery ed (Turkey), 


Askabad, town (Transcaspian), 
a 544, a 545 

Askia, chief (Timbuktu), a 418 

Asmodeus, demon (Tobit), a b 


456 
Aspendus, city (Theatre), a b 242 
Asphalt (Tar), a 64 
me teh (Throat Diseases), a 
4 


Aspidogaster, parasite (Trema- 
toda) (I11.), a b 578, a 574 

Ass, animal (Trinitarians), a6L 

‘Assam tea (Tea), a b 104, b 105, b 
106, b 107 

Assassination (Thugs), @ 348 

Assessors (Trial), a 590 

Asshur, deity (Theism), b 256 

Associate Synods (United Pres- 
byterian Church), a b 776 

& oy ibis ” law-term (Tort), 


Assumption of the Madonna,paint- 
ing (Titian), b 441 

Assus, city (Troad), ab 615, a b 
616-617, note 

Assyrian’ religion (Theism), b 
256 


Assyrian weaving (Textiles), a 
Astor. Place Hop ys York 
(Tallmadge), b 
peters Oregon ‘United States), 
85: 


Astrakhan Tartars, b 76 
Astrakhan, city (Turkey), a 685 


Astronomical day (Time), a 419 
ex eet (Troughton), a 
626 
Astronomy, Greek (Thales), a) 
236, a 237 
Ata-Gang-l4 pass (Tibet), a 362 
Athanariec, Visigothic chief | 


(Ulfilas), a b 767 
Athece, sub-order of Chelonians | 
(Tortoise), b 485 
Atheism ( heism), a a 253 
Athenian naval policy (Them- 
istocles), b 269 
rule (Thasos), a 240 
spirit (Thucydides), b 343 
heatres, a 241-242 
Athens, pl pp ih aig a 


o, & 


aw A a (Thucydides), b 


| Atisha, Buddh 


| 
} 


. Axine 


967 


Athletic exercises, American 

(Univ eg et a b 962 
st monk (Tibet), 

b 367 

Ativirarima PdAndiyan, 
king (Tamils), b 48 

Atlanta, siege of, 1864 (United 
States), a 828 

Atlantic Ocean (Tides), a 397 

Atlas, Little, Mts. (Tunis), b 659 

Atmospheric motors (Trarn- 
way), b 540 

Atmospheric tides, a 875 

Atok, oasis (Transcaspian), a 
544, a 545 

Atolls (Tahiti), b 27 

(Tuamotu), a 640 

Atonement, doctrine of the 
(Theology), b 286, a 287 

Atonement, Treatise on the (Uni- 
versalists), a 952 

Atrek river (Transcaspian), b 
543, b 545 

Atrial aperture (Tunicata), ab 
648, a b 654, b 655 

Attainder Acts (Treason), b 560, 
b 561, b 562 

Attalica, cloth of mols (Textiles), 
b 225, a 226, a 2 

Attaran river (Teak), a 112 

Attwood or Atwood, George, 
seekhemereine (Tonnage), a 

Aulacoramphus, genus (Tou- 
ean), b 507 

Aulos, musical instrument 
(Tournebout), a 521 

Aurora, myth (Tithonus), a 441 

Aurora borealis (Thunder- 
storm), a 351 

Au Liriny river (United States), 


| Augsburg, diet a 1555 (Trent, 

Council of), a 582 

Augsburg, carts, printing at (Ty- 
pography), @ 729 

Anise Tawrinorum, city 

urin), b 671 

segue, St. Aurelius, bishop 
of Hoppe (Torture), b "490 

Senne ona, town (Troyes), b 


poet- 


fll Cesar, Emperor (Tib- 
pau a b 356, ab 357, 


(Tribune), b 593 
* Aurum musivum ” (Tin), a 429 
en hag city (Texas), ab 222, a 


Austin, ne jurist (Thibaut), b 
321, a b 3! 
Australia (Universities), b 912 
gel ip of (Tas- 
man), b 78 
trade of (Tea), b 109-110 
Australian natives (Totemism), 
a b 497, b 498, a 499, ab 500, a 
501, a b 502, a6 503, a b 504, a 


505° 
a Ae duchy (Teutonie Or- 
er 
y Roped Aad ery Bd ie (Uni- 
versities), a 905, b 907-90 
Austrian accessions Crorkesics 
b 694 
Austrian industrial schools 
(Technical Edueation), ab115 
Austrian Lloyd's (Trieste), a 596 
Autographie recorders (Tele- 
graph), b 128-129 
Automatie curb sender (Tele- 
graph), a b 135 
exchange (Telephone) b 145 
recorders (Telegraph) (111), 
a 129-130 
Auxentius of Milan, bishop 
(Ulfilas), b 766, a b 767 
Auzout, Adrien, astronomer 
(Telescope), a 148 
sone inearnation (Tibet), b 
36 


Aventinus, Johannes Thur- 
mayer, Pa (Typogra- 
phy), @ 

areal Bangs rg 
(111.), a b 578, a 5 

| Axioms in thermodynamics, a 


805 

Aydin, princes of (Turkey), a 681 

Ayrton and Perry, engineers 
(Traction), b 527, a 528 

aerate in determination of 
time, b 420 

Azo, or Azzolinus, + he pp 
(Universities), a 

Azoie rocks, Soha (United 
States), b 852-853 

Azraki, historian (Tabarf), a 7, 
note 


968 

Baader, Franz a tates iad 
(Theosophy) 

Baal, deity aes b 73 


Babbage, Charles, mathemati- 
cian (Tables), b 14, ab15 

Baber, E. Colborne, orientalist 
(Tibet), a b 370 

Babylonian Talmud, b 40, a 41, 

a42,ab43 
(Targ um), a 68 note 

Bacchanal, The, painting (Ti- 
tian), a 444 

Bacchas and Ariadne, painting 
(Titian), a 444 

Bach, Johann Sebastian, com- 
ge (Trumpet), b 630, a b 


Bache mt. (United States), a 852 
Bachelor of arts, degree (Uni- 
eagle b 890, a b 899, a 909, 
a 
Bachopi, caste (Uganda), a 765 
Bac-Ninh, town and province 
(Tong-king), a 468, a 470 
Bacon, Francis, Baron Veru- 
lam, philosopher (Torture), a 
491, b 494 
Bacon, Roger, friar (Telescope), 
ab 146, al 
Baconian bs Aa! (Univer- 
sities), a 909 
Bade, Josse, printer. See Badius 
Badhyz region (Transcaspian), 
.  & 545 
Badius, J noe or mace, tee 
printer (Typography), b 7 
Bad Lands district (United 
States), b 849 
Bad Sea (Tuamotu), b 639 note 
Baehrens, E., philologist (Tibul- 
lus), 6 371, ab 372, a 373 
Baele tribes (Tibbus), a b 355 
Benide, family of Chelonians 
(Tortoise), a 486 
Baer, Charles Ernest von, natur- 
alist (Trematoda), a 569, a 573, 
a@ 575 
Bagay’s Tables Astronomiques 
(Tables), a 15, b 17 
Baghdad, city (Teak), a 111 note 
, Ne ag of, 1638 (Turkey), a 


Bagradas, river (Tunis), b 659 

Bahar-lu, tribe (Turks), b 703 

Baikal lake (Transbaikalia), b 
541, a b 542, a 543 

Bain, Alexander, died 1877, in- 
bE pass (Telegraph), b 128, a 


Bairaktar, grand vizier (Tur- 
key), a 690 

Bairamitch, town (Troad), a 615 

Baiuvarii, race (Tyrol), a 759 

Baksan river (Terek), a 203 

Bal‘ami, translator (Tabari), b 8 

girs ree (United States), 


Pee Peak, mt. (United States), 
Baldachins canopy (Temple), a 


(Urntrella), a 770 

Baldwin IV., Jerusalem, king 
(Templars), b 176, @ 177 

Baldwin V., Jerusalem, king 
(Templars), a177 

Baldwin of Luxemburg, arch- 
bishop (Treves), a 588 

Balfour, Walter, préacher (Uni- 
versalists), a 952 

Bali Dagh, hill (Troad), b 617, 
a b 618, a b 619 

Balkans, mts, (Transcaspian), b 
54: 


— plains (Turkestan), a b 


Ball, John, naturalist (Tierra 
del ae a 410 
i Kg author (Tea), a 106, a 
Ballspiel, ne (Tennis), b 195 
Ball stamp (United States), a 869 
Ballet de Sicilien (Taglion ), b 26 
Balley mt. (United States), a 852 
Balloon expansion Tent, a 200 
Ballou, Hosea, Ist, preacher 
univenmian, a b 952 
(Universalists), a b 886 
Ballou, Hosea, 2d, 


theologian 
(Universalists), a.'952 


Balsam fir forests (United 
States), a 861 
Balsam mountains (United 
States), b 844 


Balsham, Hugh, bishopof Ely 
(Universities), a 894, note 

Baltaji Muhammed, grand 
vizier (Turkey), b 687-688 

Balti province (Tibet), a 361 
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Baltimore city, foreign trade | ra Lyndon (Thackeray), a! Begarelli, 


pers States), b 880, a 


Gieees (United States), a 
801, a 808 

riots (United States), a 823 

Bamberg, early printing at 
(Typography), a 728, a 729 

Banana thickets (Tahiti), b 28 
een district (Tibet), b 
Banas river (Udaipur), a 763 
Banea Tin, b 427, a 428 
Bandra, city (Thana), a 239 
se 144 of Hope (Temperance), & 

é 


Bank, United States, b 802, a b 
809, b 812 
(Taney), a 840, 6 921 
Banken veld, uplands (Trans- 
vaal), a 551 
Banking, free (United States), b 
814 


Banking _ statistics (United 
States), b 881-882 

Banking system, national 
(United States), a 825 

Bankruptey laws (United 


States), a 798 

Banks, Nathaniel P., general 
(United States), b 826 

Banks, Sir Joseph, naturalist 
(Tea), b 105 

Baptism, eold pdo- (United 
States), a 780, note 

Baptists, sect, Statisties (United 
States), b 884 

Baki of Constantinople, poet 
(Turkey), b 698 

Baker, mt. (United States), b 
851 


Baker, Pevlawin: 
(Tunnelling), ab 6! 
—— Chronicle (Turkey), a 


Baker’ s pneumatic shield (Tun- 
oe (111.), a b 665 
Bakewell and Cros ablognepre 
recorder (Telegraph), b 128 
Baku province and _ town 
NS ae ig b 545, a b 546, 
547 


, mains 


Bain, class (Uganda), a 
Bar, trial at, a 590 
Baraba ie a ear eee a 457 
(Tomsk), b 46 
Baraba Tartars, b "8 
Barzsthesiometer (Touch), b 
511 


Barante, Amable Guillaume 
Prosper Brugiére, Baron de, 
historian (Thierry), a 323 

Barbaro, or Barbarus, Hermo- 
laus, diplomatist. See Hermo- 
laus 

Barbarossa, Turkish admiral. 
See Khair al-Din 

Barberton, town (Transvaal), b 
550, b 551 

Barbels, fish (Touch), b 508 

tp Gnostie (Thomas), 


329 
Baste: palace (Tunis), a 662 


Barguzin, river, town ant 
mountains (Transbaikalia), b 
541. b 542, a 543 


Bar-Hebreus, or Abu‘l-Faraj, 
historian (Tabari), a 9 
Baris castle (Temple), a 184, a b 
186, a 187 
Barisanus, sculptor (Trani), a 
1 


54 
Barkhans, dunes (Transcas- 
pian), a 544 
Barley crop pe States), b 
877, a b 87 


culture (Tibet), b 362 

Barlow, Peter, mathematician 
(Tables), a b 12, a 16, a17,a18 

Barnard, John, musician (Tal- 
lis), b 38 

Barnard, John G., Sa anal 
(Tehuantepec), a 119 

Barnaut, city Jena rer | a b 467 

Barnburners, political party 
(Tammany Society), b 920 

Barometer, aesaeriat (Torri- 
eelli), a 482 

Barometric pressure variations 
(Tides), a 376 

Barrére, Pierre, naturalist (Tin- 

amou), b 429 
(Trumpeter), b 631 

Barrington, Daines, he aes and 
Decimals (Turkey), a 700 
note 

Barrois, Théodore, naturalist 
(Tunicata), a 648, a 655, b 658 


ae 


| Barth, Heinrich, traveller (Tib- | 
bus), a. 355 
(Timbuktu), b 418 


| Bartolus, jurist (Torture), a 496 


| Bassee, temple at (Tiles), a 414 


| Basel, council of, 1431-1448 (Tor- | 


‘quemada), a 481 
early ee at (Typogra- | 


phy), 
Bashkirs, 
Ufa), 
Basileus (Titles of Honor),a 445, 
note 
Basilica (Tours), b 522 
Baskerville, John, printer (Ty- 
pography), a 739 
Basodine mt. (Ticino), b 373 
Bass or white-wood forests 
(United States), a 860 
Bassein, city (Thana), a 239 
ey 8 hae (Tasmania), b 78, a 
, a8 
arti tell (Talleyrand), b 


people (Tartars), a 76 


Basuto race (Transvaal), a 551 

Batang plateau and town 
(Tibet), b 362, b 863 

Battaéni,Al, mathematician. See 
Albategni 

Batavia, Junius (Typography), 
b 732 


Bategnius, mathematician. See 
Albategni 

Bateman, John, naturalist (Tin- 
amou). b 430 

Bates, Henry Walter, geograph- 
er (Toucan), b 507 note 

Batman Su, river ae ris), a 413 

Bath, cold ct 7 phone), 722 

Bath Springs ( unnelling), b 662 

eae genus of Tunicata, 


Batongoli, class (Uganda), a 765 

Bats, feeling i in (Touch), b 509 

Battery motors (Traction), a 526, 
a 527 

Battery rangefinders (Tele- 
meter), b 137 

Batum, province and town 
(Transcaucasia), b 545, b 546, 
ab 547 

Bawnt lake (Transbaikalia), b 
542 


Baur, Ferdinand Christoph, 
pisnice es (Thessa- 
lonians), b 318, a319 


(Tiibingen), b 640 
weer forests (United States), 


Bayezid I., the Thunderbolt, 
sultan (Farkey), b 682 

nee I., sultan (Turkey), b 
8 bead 

Beadon, Richard, 
(Tooke), a 473 

Beagle channel (Tierra del 
Fuego), a 410 

Bear Lodge (United States), a 
848 

Bear river and mts., Utah 
(United States), a 847 ~ 

i: countess (Tuscany), a 


bishop 


713 
Beaufort, fortress (Templars), 6 
7 


Beaumont de la Bonniére, Gus- 
tave Auguste de, publicist 
(Toequeville), b 488, a 439 

Beaver oil district (United 
States), b 865 

acm ee ROnOEERT (Ti- 
bingen), b 

Bec, Jean a 
(Timur), b 426, a 

Beccaria, Cesar Wasaet: mar- 
quis, jurist (Torture), b 490 

Bechuanas, tribe (Totemism), b 

497, b 498, a 500 
(Transvaal), a 551 

Bechtermuncze. Henry, printer 

(Ey POR HE) PTZ a 729,38 


Becker, Karl Ferdinand, phil- 
ologist (Trendelenburg), a 577 

Beckford, William, lord mayor 
(Tooke), a 473 

Bedel, Pierre, architect (Ter- 
uel), a 216 

Bedja, town (Tunis), b 


Pos a aad 


Bedwell, bk Carers 
(Tottenham), b 

Beech-tree pad op (United 
States), a 

Beecher, Lyman, divine (Tem- 
perance), b 


Beef. ete ey a (Tape-worms) 
(I1.), 857 


Antonio, sculptor 
( erra-cotta), a 212 

Beihram, town (Troad), a 617 

| Beladhort, historian (Tabari), 
), 

| Belebei, town (Ufa), b 764 

| Belgium, iy we (Universi- 

ties), 


| ae pti in (Typogra- 
729, no 

“Belge city (Turke “4 b 683 

ame of, 1691 (Turkey), a 


treaty of, 1739 (Turkey), a 


Belmont, he; of, 1861 (United 
States), b 83 

Bell, rye Graham, in- 
ventor (Telephone), a 137, b 
138,a b 189, b ar (Tele- 
phones), a 6 930, a 

BELL, John, politician. (United 
States , D836 

Belle Fourche valley (United 
States), a 848 

Bellavitis, Giusto, ons smal 
cian (Tables), b 1! 

Bellay, Jean an du, anata (Trap- 


Balin’ “Goo Gentile, painter (Ti- 
tian), a 441 

Bellini, Gioyanni, 
(Titian), ab 441 

Bellinzona, town and district 
(Ticino), b 373, a 374 


painter 


Bellows, Henry W.,divine (Uni- 
tarianism), b 774 note 

er Telephones (I11.), a 141- 
4 


Belon, Tigre, naturalist (Tou- 
ean), b 506 

Belon, Pierre, naturalist (Tur- 
key), a 700 

Ben moat mountain (Tas- 
mania), b 78,b 79, a 80 

Beneden, Edouard van, anato- 
mist (Tunicata), a 648, b 649 
note, b 650, b 65: 

Beneden, Pierre ao van, 


(Tape- 
worms), b 


Treat, 580, b571, 
ab oe 575 
(Tu cata), b 647 

Benediction, sacerdotal (Tar- 
gum), a 68, note 

Beneficial Societies (Trade 
Unions), a b 533 

Benefits, ge (Trade 
Unions), b 

Bénévent, Prince de (Talley- 
rand), a 35, b 86 

Benfey, Theodor, Orientalist 
(Tales), b 


BenghAzi, town (rs li), a 612 
Benjamiti, 'S W.. Mathor 
ai urquoise), @ 712 é ‘ 
enneville, e, 
-— (Universita: eS 
[3 
Bentham, Jerem ilosopher 
(Torture), 490" ® 
Bentinck, William om 
endish, lord (Tea 


BENTON, "Thom: yy) a 
(United States), a 813, b 836 

Benzene (Tar), db 64, a 65 

Benzol {790 6 63, b 64, a 65 

Benzon ronimo, traveller 
pltobaceo), a 451 

erakhoth, [ome ons of (Tal- 

ey 

Beraud ‘Thomas master (Tem- 
plars), a 


Berbers, a nis), a b 660 
Beare  Reople ( (Tre adn rida), a 
persia IV., Raymond, Bar- 

Fe count ( ; e 
Berenice, beau’ Cia), b 447 
Berea oi toe (eta 


Berlin Academy (Ta 
Berlin industrial set 


nical rear 
Berlin trea 
b ' 
(Tutkes ay 1a 
Berlin and 
ted States 


Bernard de Tremalai, master 
a b 176 
Bernard, St., monk (Trappists), 
a 556 
calm gg —. engineer (Tor- 
rey), b 
 L ‘Daniel, mathemati- 
cian (Tides), @ 378, b 880, b 386 
Bernoulli,John, mathematician | 
(Tables), a 13 
(Taylor), a 98 
(Trigonometry), b 597, a | 


Bernoullian numbers (Tables), | 
alg 

ge Paul, p hysiologist and 
po litician (Tong-king), b 470 

oe Ree , abbot( Universities), 


Berthollet, Claude Lovis, chem- 
ist (Thénard), b 271 

Bertrand de Blanquefort, mas- | 
ter (Templars), b 176 

Bertrand's Caleul Intégral (Ta- 


bles), a 19 
Bérini, historian (Tabari), b $ 
Beschi, Joseph, Jesuit poet 


(Tamils), b 48, a 49 


Bess of Hardwick, countess 
(Talbot), b 31 
rian, Marco, cardinal , 
(Trebizond), a 567 } 


Bessel, Friedrich Wilhelm, as- | 
tronomer (Tables), }19 | 


b 422 
Bessel's oy So (Tables), b 19 
Bessemer ga pee (United | 


ay ab ‘* 
Christ, ainting 
(Tisio), a oe » 


Bey peace, Pree, printer (Ty- 


pograp hy), a 724, b 739 
ol ruler (Tunis), a b 661 
‘ (hemplar), b178 


or Bibars, Sultans 


Bhascara or 3haskara, Acharya, 
mathematician (Trigonome- 


phew’ basin (Tibet), a 362 
Bhiwandi, ci (Thana), 9. a 239 
Bhot dialects Tibet), b 

"a Kosi (rivet), a 


‘Ghuten dialects (Tibet), b 368 
re reformer (Unitarian- 
mm. 
Bible ‘Gheistians, sect (Tempe- 
: Se , D174 
tage ame of 


actgndals) ; 
Bliie, datine’ (Typography), a 


728, a 0738 
Bible, Gothie gn Spagetti 
‘ ae, Mazarine (Typography), 
Bil perce of the (Trent, 
_ Council of), b 
Bible and teiloey, a b 282,ab 


36-line (Typography), b 


gan oo man a va 
me rhogerhy), | 


f b 725, os a 727, 
egesis (Theodore), a 


Bib exegesis 


Is b 378 

a ams Bragge (To- 
’ = financier (Ta- 
Dueck reformer (Cnitar!- 


ki, Wissarion Grigorie- 
. critic (Tourguenieff), a 


n mts. (United States), b 
or iron gauntlets (Tor- 
494, b 


coefficients Bloc 
fi .b b 
a (United Satesy b 808. 0 806 
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Biography, candin (Turner), b 
709 


Biology, contributions to (Trey- 


iranus), b 588 


Birch, Thomas, author (Tillot- | 


son), b 417 
Birch-tree forests 
States), b 859-860 
Birds (Texas), b 222 


ae in (Touch) (111.), 


(United 


parasites of (Trematoda), b 
V73 
presery ing (Taxidermy), a 


Bird’s eye Tobacco, a 454 

Birds of Turkestan, a 676 

Biretta, cap (Universities), b 890 

Birsk, district and town (Ufa), a 
b 764 

Birth-ceremonies (Totemism), b 
499, b 501 

' Birth, new (Totemism), b 500 

Bishops in the Council of Trent, 
b 579, a b 580, 6583, a 586 note 

Bishops’ residence (Trent, Coun- 
cil of), b 580, a b 584 

Bisseni, people (Turks), b 701 

Bitlis river (Tigris), a 413 


| Bitter Root mts. (United States), 
b 847 


Bituminous coal industry 
(United States), a b 864, a 865 
Bituminous | slate, California 
(United States), a 852 
Biysk, town (Tomsk), a b 467 
Bizerta, town (Tunis), a b 660 
“Black assizes,” disease (Ty- 
hus), b 718 
lack bonnets,” people (Tur- 
kestan), b 677 
Black Dome, mt.(United States), 
b 843, b 844 
“Black Flags,” rebels (Tong- 
king), b 469, a b 470 
Black - Hills, Dakota (United 
Black. Ie tery h 
ac etter yposra, . 
738, a 739, b 743- lias 
Black list, employers (United 
States), a b 835 
Black Sea, Russian vessels in 
(Turkey), a b 688, b 692 
Black tea, a b 106, ab 107 
Black War (Tasmania), a 81 
Blackmailing (Theft), a 253 
claakwane river (Tyrone), b 


Bladder cells (Tunicata), b 648 

Bladder parasites (Trematoda), 
b 572-573, a 574 

Bladder-worms (Tape-worms), 
b 57, a 58, b 60 

Blades, William, printer and 
pores (Typograp y), a 739, b 


Blaine and Logan Leaedien 
(United States), b 

Blair, Apes mn, governor (United 
ear! dee 

Blair’s Som aa oesai (Tel- 
escope), b 
Blake, Francis, inventor (Tele- 
* take, Re ab 140, a 143, a 937 
Blake, eae admiral (Taun- 


rom peat 


reat a 661 

Blake, William P., geologist 
(Turquoise), a 712 

Blake transmitter (Telephones), 


b 981 

Blane, Lovis, historian (Talley- 
rand), b 37 

Blanca Peak (United States), b 


846 

“Bland rae (Tucker St. 
George), a 94 

lasius, Wilhelm, naturalist 
(Trumpeter), a 632 

Blauberg range (Transvaal), a 


Blegno valley (Tithaed b 373 
Blessberg, mt. (Thuringia), a 
Blessed Thistle, b 327, note. 
“ Blessin bd the Bay. ” vessel 
(Uni tes), b 
Blind, feeling in the Touch), a 


printing for the (Typogra- 


hy), of 5 bog 
- x nited States), 
ab 156, Dt 


> Blockadeof Europe, 1806(United 


States), oe 
ern, 1861-1865 


| Blue-cap, bird 
446 


Block- et German (Typogra 
phy), b 726 

Block-printers, 15th century 
(Typography), a 726 

Block-printing (Typography), b 
724, b 725-727 

Block s ystem, tramway (Trac- 
tion), b 527, a 528 

Block Tin, a 428 


a | Bloemhoff district (Transvaal), 


b 550, a 551 

| Blood feud (Totemism), b 501 

Bloodvessels (Tunicata), b 649, 
ab 651 

(Titmouse), b 


Blue mountains (United States), 
b 848, b 855 

Blue Sidgp mts. (United States), 
& 843, a 4, b 845 

Blue Sea or Sea of Aral (Turkes- 
tan), b 674-675 

Blue, Thénard’s, b 271 

Boabdil, King of Granada 
(Tlemcen), a 450 

BOARD OF bag) British, a 529- 


(Tramway), a 538 


(United States), 
781, a 784 
Boat-racing (Thames), a 239 
Boats, Torpedo (Table), a 480 
Boatswain-bird (Tropic-bird), a 
625 note 
gc critic (Teniers), b 189, 
a 
PE ee ee 
a 105 
Bodlandor  Bod-yul, region 
(Tibet), a b 359, note, a 360, b 
361, b 366, b 370 
Bodoni, Giambattista, printer 
pypogra hy), a 739, b 740 
anguage (Tibet), a 
368-370 


Boehm, Martin, re (United 
Brethren), b 774, a9 
Boehm, Theobald  tndatee 
(Transverse Flute), a b 554 
Boehme, Jakob, aanystic (The- 
ism), a 2 
(Theogophy), b 298-299 
Benotin, country (Thebes), a b 


a 


Boers, race (Transvaal), b 550, 
a b 551-552 


Bogle trucks (Traction), b 527 
Bogle, seu: traveller (Tibet), 


Bogomilians, sect (Templars), a 


Bohea Plant (Tea), a 104, a b 
106, a 109 

Boheira, lagoon (Tunis), b 661 

Bohtan §8u, river (Tigris), a 413 

Boii, tribes (Umbria), a 771 

aon, ba0T point (Thermodyna- 
mic: 

Bock dy Seine (Typogra- 


phy), a 735 
a7 plateau (United States), b 


Book-trade, sets ‘ie Saga (Ty- 


) raphy), b 
Book- work font cTiesectestesy: 


Books, cae printed (Typo- 
grapby), b 729-730 
Poet sizes of (Typography), a 


746 
Boone, Daniel (United States), 
b 836 


ee rl (Torture), a b 

Booths, ge Ls P habe spe 
Feast gies 

Bolland, FAs “aitor (Tirle- 
mont), b 434 

Bologna Ynlvory a b 888, ab 
889, ab 891 

Boltenia, , genus of (Tunicata), b 


Bon religion (Tibet), b 365-366 


969 


Bontemps, optician (Telescope), 
6 150 


Bomba or Bombeea, harbor (Tri- 
poli), a 612 


Bombay, city, water-supply 
(Thana), a 289 
Bombay tide-curyes (Tides) 


(11L.), a 394 note, a b 395 

Bora-bora or Bola-bola, island 
(Tahiti), a 27 

Borda, Jean Charles, mathema- 
tician (Tables), b 15 

Borda and Delambre’s Tables 
Trigonometriques (Tables), b 
15, a17 

Bordeaux Turpentine, a 711 

Border States, age in 
Sate States), b 821-822, a 


Bordone, Paris, painter (Titian), 


Borel, oa! physician (Tele- 
scope), a 147 

Borel William, Spe 
(Telesco ), a b 147 

Borisoglye sk, town (Tamboff), 
b 45, a 46 

Borkhut mts. (Transeaspian), a 


aa town (Tchernigoff), a 


Bosch veld (Transvaal), a 551 
ang ed Gurin, village (Ticino), 
2375 
Bossuet, Jacques Benigne, ora- 
tor (Trap met b 556 

Boston, colonial disorders in 

(United States), a b 786, a 
7 


7 

foreign trade (United 
States), b 880, a 881 

Fea (United States), b 


siege of (United States), 5 
788, b 789, b 790 

Botany (Theo srastuny? a b 297 

Bothriocephalus (Tape-worms) 
(I11.), b 54, b 59-60 

Botryllus, ascidiozooid (Tuni- 
cata), A 647, a 657 

Botta's History of Italy (Thuey- 
dides), a 347 

Bottiger, Karl Wilhelm, poet 
(Tegnér), b 118 

Bottle-Titmouse, a 447 

Botzen, town (Tyrol), 6 758 

Bouchette, Joseph, surveyor- 
general (Toronto), b 477 

Foust, general (Tong-king), a 


Bougainville, Lovis Antoine, 
navigator (Tahiti), a 27, b 29 
Reuleet. drift (United States), a 


Rondehies Telemeter, a 136 

Boulenger, G. -A., naturalist 
(Triton), ab 614 

“ Bounty,” ship (Tahiti), b 29 

Speen type (Typography), 
a7 

Bourseul, Sete physicist 
(Telephone), a 138 

Bove, Lieut. (Tierra del Fuego), 
b 410, a 411 

Box rail (Tramway), b 588 

Box Tortoise, b 4 87 

ee ce, William, composer (Tal- 

lis), b 88, note 

Boycott labor use of (United 

States), a b 835 


Boyden, ‘Uriah A., img hoe 
founder (Telescopic Work), a 


$33 n 
ee aw (Thermodynamics) 
a 
eae larva of (Touch), 


eee de, judge 


tes), & 
Bandtord, William, printer (Ty- 


rere mining (United nomraphy). 6 feu iets 
ta , 
Bona ig Louis, King of Hol- | B ugh, ‘ch harles, politician 
lan (Troost ), ab 944 (Thomson), b 
Bond, William Cranch, ep Bradley, James, astronomer 
omer Serpe ie Work), b 982 I ite a148 - ee aad 
9p heen a ptrasot-montes), 38, DA 
VITI., ‘em RAGG, raxton, ‘ 
peeneiy bie : aie Ds | Piiinited States), b 426, 8 827, b 
niversities), 836-837 
ay 4 ’ | Bréhmaénbdria, town (Tip- 
pera). 


Bonen + peal painter 
Titian), b 
mpland mt. i. (United States), 


970 


Brahmaputra river (Tibet), t 
860, a 362 
Brahmaism (Theism), a 268 
Brain, worms in (Tape-worms), 
b 58-59 
Branchial aperture (Tunicata) 
li1.), a b 648, b 649, a 650, a b 
4, b 655 
Brandenburg, 
cotta), ab 211 
nr ga collection (Terra- 
cotta), b 209, a 210 
(Tele- 


town 


Brashear's _ reflectors 
scopic Work), b 933-934 


Brazilian ruby and sapphire | 


(Topaz), a 475 

Brazos river (Texas), b 220, a 
223 

Brea, mineral (United States), 
a 852 


Breach of agreement (Trade 
Unions), a 532 

Breakwater, destruction of 
(Tunnelling), b 662 

BRECKENRIDGE, John Cabell, 
vice- president (UnitedStates), 
a 821, a 823, a 83) 

Breckenridge ond Lane ticket 
(United States), a 821 

Bremiker, mathematician (Ta- 
bles), b 165, b16,ab17 

Bremner extra-color machine 
(Typography) (111), a b 752 

Brennan Torpedo, b 479 

pF palace gallery (Titian), 
a 

Bretschneidner, mathematician 
(Tables), a 12, b 18, b 19 

way td type (Typography). a 
74: 


Brewster, 3 aati physicist 
(Topaz), b 

Brick une sochiayaa (Tou- 
louse), a 516 

Brick tea, b 106 

Bridge method of working 
(Telegraph) (I11.,), b 1382-133 

Bridge, Roman (Treves), b 587 

Bridger ier and fort (United 


States), a 84 
Bridges (Tay) aor e 
Briefs Mgnt -prints (Typogra- 


phy), 
Briére de Tiale, general (Tong- 
king), a b 470 
Briggian, logarithms (Tables), a 
4-15 


Ba gs Henry, mathematician 
(Tables), a 11, a 14 
wai ay ge beach road (Traction), 
526 
Bright’s bell-sounder (Tele. 
graph), b 128 
arene type (Typography), b 


74: 
et Channel (Tides), a 376, a 


Britannicus, Claudius Tiberius, 
prince (Titus), b 447 
British American population 
(United States), ab 874, a 875 
ga collections (Treaties), b 
56! 
British Columbia, Indians of 
(Totemism), b 497, a 499 
British encroachments (Trans- 
vaal), @ 552 
British Museum (Terra-cotta) 
(111.), b 209 note,’b 210, note, a 
211, ab 212 
British neutrality doctrines 
(United States), a 807 
secession war (United 
States), b 823, ab 826 
British nobilit (Titles), a 446 
British officials, arrogance of 
colonial (United States), ab 


786, b 788 

British oy to nag (United 
States), 74 

British Seas (Tides), a 397-398 

Broglie, Charles Jacques Victor 
Albert, duc de, statesman 
(Thiers), a 825 


Bronze Tiles, b 414-415, notes 
Bronze wires (Telephone). b 143 
Brooks, W. K., ee (Tuni- 

cata), a 648, b 655, b 
Broseley, town Tiles), a a fein 
“ Brother Jonathan,” 


woo of the a Life | 
aphy), a 729 
fate of the Sword, knights 

Brochen of Order), b 218 

Brounker, Lord, Le ae 
(Trigonometry), b 

Brouwer, Adrian, pene (Ten- 
iers), b 189 


(Terra- | 
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Brown, John, 
(United States), b 820 
| Brown, Thomas, naturalist 
(Taxidermy), b 95 
| Browne, Montagu, 
(Taxidemy), a 96 
Browne, Sir Thomas, physician 
(Titm ouse), a 447 note 
(Turnstone), b 710 note 
| Bruhns, Heinrich, astronomer 
(Tables), b 15, a 17 
Brunel, Sir Mare Isambard, en- 
gineer (Tunnelling), b 663 


See Tons 
Brusa, city (Turkey), b 681, a b 
682 


Bryce, Dae historian (Theo- 
philus), b 296, a 297 

op poe Roman Trumpet, 
30 

Bucephalus, ee (Trema- 
toda) (111), b 574 

Buchanan, James, president 
(United States), a b 820, a b 822 

Bucharest, peace of, 1812 (Tur- 
key), a 690 

BUCKINGHAM, William oe 
eeu (United States), a 
22, a 837 

ees Samuel, editor oe 


a 


Ducknr, cloth (Textiles), 
Buckwheat ae (United States), 
b 877, a b 878 
Buddhism, Bags firey. ® 
365, b 366, a b 3 
(Turks), b 401 
(Turkestan), b 680 
Buddhist Pringne: early (Ty- 
pography), b 
a of Dobe (Tunicata), b 


Buell, Don ome general 
(Thomas), @ 825, b 938 

Buena Vista, battle of, 1847 
rele: b 102, note, b 928 

Buffalo, Indian (Tiger), b 412 

seer g river (Transvaal), b 549, 


ase eg of amphibia (Toad), 

50-4. 

Buford’s Militia, slaughter of 
(Tarleton), a 923 

Buhl furniture (Tortoise-shell), 
b 489 

Building (Theatre), a 247 

Building material, durability 
of (Teak), a@111, note 

Bukhtarma, river (Tomsk), a b 
466, a 467 

Buleus, see DuBoulay, b 914 

Bulgaria, specnams. of (Tur- 
key), a b 693, a 694 

Bulgarian aaa 1876 (Tur- 

forests 


key), a 698 

Bull-pine (United 
States), b 860 

Bull Run or Manassas battles 
(United States), a b 823, a 826 


Bulwer, Sir Henr Lytton, early 
ee law (Talleyrand), b 3, 


Bunarbashi, village Ee Be 
616. b 617, ’a 618, ab 619 

Bunker Hill, battle of, 1775 
(United States), b 789, a 790 

Bunsen, Christian Carl Josias, 
Baron von, scientist (Thirl- 
wall), a 326 

Burbage, James, actor (Theatre), 
a 243, note 

Burckhardt, Johann Karl, 
mathematician (Tables), b iit 
a12,a18 

Burdock, plant (Thistle) , b 327 

i oe ‘president (Transvaal), 


Burgess, Ebenezer, ge aad 
(Trigonometry), b 5 
Burghers, sect Waited. Presby- 
terian Church), a b 776 
Burgoyne, John, 
(United States), a 792 
Bu arpundian: type (Typography), 


} Burgundy, acs riapl ee of 
(Typogra: hy), a 


general 


of Buria Gandak ec, (Tibet), a 
term (Trumbull), b 629,'8 a ‘O45 


362 


yO vena (Transbaikalia), b 
Burke, ey Siam: statesman. 
(Trade), a 


BurkhanBudha mts. (Tibet), a 


Burman, province (Teak), a b 
lla bil2 


abolitionist 


naturalist | 


Brunnen, Johann, grammarian. | 


Burmese language (Tibet), a 
368 note 


monarchy (Umbrella), a 770 | 


war, second with England 
(Thiin-khwa), b 351 
Burnet, Gilbert, bishop (Tillot- 
son) ,a@ 417 
Burnham, S. W., astronomer 
(Telescopic Works), a b 935 
BURNSIDE, Ambrose Everett, 
senator (United States), a 826, 
a 837 
Burr, Aaron, politician (United 
States), a 805, b 806, a 
b 837 
(Tammany Society), a 
920 
Besley process (Teredo), a 
2 > 


Burschenthum clubs (Univer- 
sities), a 904 
Burton, Robert, 
bacco), a 455 
Burton, Sir Richard Francis, 


author (To- 


explorer (Tangany- 
ika),a b 50 
(Thousand and One 
Nights), b 338 
Bushell, J. ee orientalist 
(Tibet), b 369, b 370 


Bushnell, Horace, editor (Tap- 
pan), b 922 

Bute, John Stuart, rad of 
(United States), a 785 

Butler, Benjamin Franklin, 
pa (United States), b 825, 


Butler, James, of Tipperary, 
lord palatine (Thurles), b 353 

Butler, Walter, colonel (Taver- 
nier), a 90 

Butte City, Montana (United 
States), b 869 

Butterfly (Turkestan), a 676 


Butternut forests (United 
States), a 860 
Butter, oil district (United 
States), b 865 


Butshetsh mt. (Transylvania), a 


55 
Buxtorf, Johann, Hebraist (Tar- 
gum), ’b 70 
Byblus Temple, a b 182 
Byelaya river (Ufa), ab 764 
Byeleff, town (Tula), b 642 
eeeeed peak (Tomsk), a b 


Fue pit oe composer (Tal- 

is), a 

Byrne, Oliver, mathematician 
(Tables), b 17 

Bynes ° bapeuve (Telescopic 
Work) 

mont * Venoils, eeeodnyes 
(Thomson), a 333, note 

Tt city (Thrace), 

hte be painting (Tempera), 


a 


weaving (Textiles), a b 226 


Cabanis, Pierre Jean George, 
<7 peat (Tracy), b 528, 
a 


Cabinet, rise fa hs United 
States), b 798, a 80, 

Cable cars nares (I11.), b 
540-541 

Cable testing (Telegraph), b 
125-126, b 126-127 

Cables insulated (Tele: me b 

121-122, b 128, b 181, a 133 


working” of (Telegraph) 
(Ill.), a 134-185 
Cactacer, plants (United 
States), b 862 


ye citadel (Thebes), a b 


caudinus,h , hero-rhyth (Thebes), a | 


(Thera), b300 
egg district (Titian), a 441, 


ab 44 448 

chaster a nanbe painter 
(Ti ian), a 441 

Caecilius, Statius, dramatist 
(Terence), a 

Saas, , town (Tours), b 

ae of Honor), 


| Caird, Sir James, economist 
(Tithes), b 439 
Cairngorm, stones (Topaz), a 


475 


| Cake Tobacco, a 454 


sie a stock Telegraph, b 
Calats Pier, painting (Turner), b 
706 
Calaite (Turquoise), b 712 
Calculus of finite differences 
(Taylor), a b 98 
Calendar cycles (Tibet), b 367 
Calhoun, John C,, statesman 
(Taney), b 921 
(United States), b 807, a 
809, b 810,a 811, a 813, 
b 814, a 815, b 817, b 
818, a 819 
Marcie (Thermometer), a 


California, a 


913,ab 
bisieey of (United States), a 
a 817, b 819, a 823 
statistics (United States), b 
853, a 856, a 857, a 858, a b 
861, a b 862, ab 864, a’ 867, 
Calif : i Coast Range (Ui vited 
alifornia nite 
- cote ee ay 
aligraphy (Typogra) ,a 
Caliphate transferred. 40 te tom 
stantinople (Turkey), a 1684 
Callainite (Turquoise), b Phe 
Callet, Jean Francois, mathe- 
matician an (Table), b iat ab15, 


al6,ab 
Callipolis, city (Thrace), a 339 
2 aa of birds (Tana- 


Calliste, 
nus of birds (Tina- 


er), & 

Ca me 

Calan and Hecla Company 
(United States), a b 869 well 

Calvin, John,  eeaeea. (The- 
a b 262, 

Cal a visa of (Universities), 


Cambridge University ,b 893-894, 
ah ab 904, b 300-908 78 b 912, b 


Camden, battle of, 1780 (United 
States), b 792 
ona genus (Tea),a 104, b 


Camel's Hump, mt. (United 
States), b 842 
Cameron, Verney Lovett, ex- 


plorer a ° Pie 
Pe L aah 
(Tan ey) b 921 
Campbe ee poet tb 
versities), a 


Canaanite worship. hy meal 
nacles, Feast of ), 
Canada eee | ana ea 
of (United States), b 
783, b 787, a 
invasion of oe (United 
States), 


a 790 
1812-181: Wnitea States), 
a b 808 


acttlancand of (United 


States) b 781-782 


Canada Thistle, b 827, note 
anadian boundary 

States), a 840 
Canadian river (Texas), a 220 
re Universities, b 912- 


canal tunnels (Tunnelling), a 


b 445 
Caffein, alkaloid (Touch), a 511 | Cano; 


Cagnall aor en astronomer 

nometry), 

Pg (Pesad) a 61 

Caird, John, healogian erhe- 
(Theology), a 289 


Canova, Antonio, 
Thorwaldsen), b 335 
(Titian), b 442 

sag neon ee & archbishop of 
(Trade), b 529 

— Sacrae (Tallis), a b 

Canton, John, physicist (Ther- 
modynamics), b 307 

Cape Cod (United States), b 840 

Cape Froward (Tierra del 

Fuego), b 410 

Cape of Good Hope (Universi- 
ties), b 913 

Cape Horn (Tierra del Fuego), 
b 409, a 410, a 411 

ey Bar (Tierra del Fuego), 


arparnalsic, bird (Touch), a 

19 

Capital in relation to Taxation, 
ab 94 

Capitation taxes (Taxation), a 

Capitol, Washington 


bull), a 946 
Bywie, palace (Toulouse), a 


(Trum- 


5 
i apes family (Toucan), a 


op aot or Capitol, magistrate 

(Toulouse), a 516, note, a 517 

prety of Charlemagne 
(Tithes), a 439 

Capuchins, friars (Tibet), a 368 

Caouana, peng of Tortoise 
(I1L.), a 487, a 488 

Caramanti, Ahmed Pasha (Tri- 
poli), b 612 ‘ 

Carapace of Tortoise (Ill.), b 

485-486 


484, ab 
(Tortoise-shell), a b 489 
Caravan trade (Tibet), a 364 
Caravan trade (Tripoli), a 612 
Carbery, Richard Vaughan, 
Earl of (Taylor), 100 


Carbolic acid (Tar), a 63, a 64 

Carbolic oil (Tar), a b 64 

Carbon transmitter (Tele- 
phones), a b 981 

Corbonate of Soda process (U1- 
tramarine), a 769 

Carbonate of Thallium, a 233 


Carboniferous area (Texas), a 


221 
Cardan or Cardano, Girolamo, 
sehen (Tartaglia), a 


7: 
Card, playin; ‘aphy), b 
724 A 73 g (Typography) 
ote genus of Tortoise, a b 


4 
-Carettochelydide, family of 
Chelonians (Tortoise), b 486 
pcr belrs ae of Tor- 
, & 489 


toise, b 4% 
Carleton, Sir Guy, general 
(Trumbull), a 945 
(United States), a 788 

Carlos Luis Maria Fernando de 
Bourbon, Don, pretender 
(Trieste), b 595 

Carlowitz, peace of, 1699 (Tur- 


key), b 

Carlyle, Alexander, clergyman 
(Townshend), b 524 

Carlyle, soa eee (Taci- 


Carmelites, religious order 
(Theresa), b 301, a b 302 

Carnot, Marie ar ag Sadi, 
statesman(Thermodynamics), 
a 303, note 

Cafnot, Nicolas Lazare Sadi, 
Nae (Thermodynamices), 
a b 303, note, a b 304, a 307, a 


308 
Carolina Colony (United States), 
b 777, b 778 
Caroline a eo ig 
(Palwography), , & b 7 
Caroline Statutes, Oxford (Uni- 
versities), b 908 
thian mountains (Tran- 
vania), a 555 
( es) (Ill.), a 229- 


Carpets (Tyumefi), b 761 
Cars Wanwag) 539, a b 540- 


BAL 
‘Carson sink (United States), a 


 Carstares, William, minister 


(Torture), a 495, note 


seulptor | 


| Case, 
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Canthogp, city (Tunis), b 660, a 
562 


(Turner), a b 708 


Carthaginians in Sicily (Timo- | 


leon), b 423 

Pecrepeaiaiie (Tape-worms) 
(I1L.), a b 59 

Cascade mts. cinubed Staten). b 

848, b 850, a b 851, a'855, b 861 

orinter’s (Typography 
iil.) ea b 745 Liasisietiieted 
Cashel, rock of (Tipperary), a 


oo 
Cashel, see of (Thurles), b 353 
Caslon, William, type-founder 
(Typography), 6 740,a 744, b 


544, a b 545, note 

Caspian Tern, bird, b 206 

Cass, Lewis, politician (United 
States), a 813, b 816 

Cassava plant (Tapioca), b 61 

Cassegrain, N., physicist (Tele- 
scope}, b 148 

Cassegrain Telescope, b 157-158 


Cassin, John, ornithologist 
(Toucan), a 507 
Cassini, Giovanni Domenico, 


astronomer (Telescope), a 148 
Cassiodorus, statesman (Theo- 


doric), b 276, a 277 
Cassiterite, mineral (Tin), a b 


4 
Castaldi, Pamfilo, printer (Ty- 
pography), a 733 
Castelli, Benedetto, mathe- 
matician (Torricelli), b 481 
Castle, Tamworth, b 49 
Upsala), a b 917 
ruce (Tottenham), a 506 
are of Indolence (Thomson), b 


Castle Peak (United States), b 
846 


Castriot, George, patriot. 
Scanderbe . 


See 


i Cotoeast. Velino (Terni), b 206- 


Catch-words in early printing 


(Typography), a 730 
Cathedral (Tarragona), b 72 
(Throndjem), a b 342 
(Toledo), a 464 
(Tortosa), a 490 
Tournai), b 519-520 
rani} b 522, a 523 
Trani), a 541 
Treves), b 587-588 
Treviso), b 588 
Trieste), a b 595 
Troyes), b 627 
Truro), b 632 
Tuam), b 639 
Turin), b 670 
re), & 758 
Ulm), b 767-768 
Upsala), ab 917 
urham (Universities), b 909 
Monza (Terra-Cotta), b 211 
Cathedral musie (Tallis), b 38 
Cathedral, Notre Dame, Paris 
(Universities), a b 890 
St. Stephen's (Toulouse), b 
515, a 516 
Cathedral schools (Univer- 
— a b 887, a 888, a 890, a 


898 
Cathedral, Siena (Tempera), a 


174 

Cathedrals (Torcello), a b 475, 
note 

Catherine of Braganza, queen, 
England (Tangiers), a 41 

Catherine IL., ezarina (Turkey), 
b 688-689 

Catholie Emancipation (Test 
Acts), b 216, a 217 

Catholicon of 1460 (Typography), 
b 723, a b 728, a 731, b 733, b 
735, a 736, note 

Cato Street Conspiracy. See 
‘THISTLEWOOD CONSPIRACY 

Catskill mts, and creek (United 
States), b 843 

Cattle (Texas),a 223, 

Caucasus, Tartars of, b 76 

Caucuses, influence of (Tam- | 
many Society), b 920 

Cavalry (Thessaly), a 320 

Roman (Tribune), a 591 
Cave-dwellings (Troglodytes), 
a b 620 
worshi faerie. b 181-182 
Caxton, Wil es B (Ty- 


Pe org — 


wer) Arthur, mathematician | 
(Tables), a 20 \ 


Cayley, Arthur (Trigonometry), 
b 602, a 607 
Cebrene, ancient town (Troad), 
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Cecil, William, Lord Burghley, | 


statesman (Torture), b 494 

Cedar Creek battle, 1864 (United 
States), a 828 

Cedar forests (United States), 
a b 861, a b 862-863 

Cellini, Benvenuto, artist (Tor- 
rigiano), a b 482 

Celluloid stereos (Typography), 
a 749 

Ce.sius, Anders, astronomer 
Thermometer), a 309 


§ ws t | Celtie earthworks (Thetford), b 
Caspian Sea, (Transcaspian), b | 820 


Tonsure, b 472 
Censorship of the drama, Eng- 
lish (Theatre), b 246 
of the press (Trent, Council 


of), a 584 
Census, origin of (United 
States), b 797, b 800 
Census returns, population 


(United States), a 871 
Centesimal division of degree 
(Tables), b 15 
Centigrade Thermometer, a b 
309, note 
Centnerschwer's Tafeln (Tables), 


a12 
phan Asia (Turkestan), a 671- 


73 
Centring glasses (Telescope) 
(Il.), 5 168-169 


Cépet, cape (Toulon), a b 514 

Cephalus, hunter-myth (Titho- 
nus), @ 441 

Cerearia, parasite (Trematoda) 
eo ab 572, a 575 

Cereal crops (United States), b 
877, a b 878 

Cerebral letters (T), a 5 

(Tamils), a 47 

ee mines (Turquoise), a b 

Cerinthus and Sulpicia, lovers 
(Tibullus), b 371, a 873 

Certainty (Taxation), b 92 

pice gene (Tree-Creeper), 

ime 

Cesarini, Julian, cardinal (Tur- 
key), & 683 

Cestoda or Tape-worms, b 54-61 

Cestui que Trust, b 633, a b 634- 
635, a b 6386, a 637 

Cetacea, feeling in (Touch), b 


Ceylon, island (Tea), b 105, b 109 
Chad lake. See 'I'chad or Tsad, 
Chadd’s Ford, battle of, 1777 
(United States), a 792 
Cheronea, battle (Thebes), b 248 
Chaidam plateau (Tibet), a b363 
Chain islands (Tuamotu), a 640 
Chains of embryos (Tunicata), 
a 655 
Challenger expedition (Ther- 
mometer), a b 812 
(Thomson), b 331 
epee da Cuntra), b 
1 


(Tunicata), b 647, a b 656 
Chalmers, Thomas, theologian 
(Theology), a 288 
Chambers’s Mathematical Tables, 
bl 


6 
Chamisso, Adalbert von, poet, 
naturalist (Tunicata), a 647 
Champeaux, William of, bishop 
(Universities), a 890 
Chance Brothers, ee 
(Telescope), b 150, b 155 
Chancellorsville battle, 1863 
(United States), a 827 
Chaneery, court of (Trust), b 


633 
Chandler, Zachariah, senator 
(United States), a 822 
Chandler's almucantar (Tele- 
scopie Work), b 935 
Chandra Das, Sarat, 
(Tibet), a b 366 : 
Chang-chenmo valley (Tibet), a 


pundit 


861 
Ching-lam road (Tibet), a b 


863 
Changlo dialect (Tibet), a b 368, 
note 


Chang-tang, plains (Tibet), b | 


860-361 
Chang-tang plateau (Tibet), b 
362-363 : 
bi ee country (Uganda), a 
6 


7 
Channing, William Ellery, the- 
ologian (Unitarianism), b 778 


) 
| 


971 


Channing, William F., inventor 
(Telegraph), a 980 
(Telephone), a 931 
Chaou T’o, general (Tong-king), 
b 468 
Chappuzeau, Samuel, 
(Tavernier), b 90 
Characters, Ethical (Theophras- 
tus), b 297 
Charlemagne, emperor (Tal- 
mud), b 43 
(Titles of Honor), a 445, 
note 
(Universities), b 887 
Charlemagne, History of (Tur- 
pin), b 711 
Charles IV., emperor (Universi- 
ties), a b 892, a 898, a b 895 
Charles V., emperor (Titian), a 
442, b 4438, b 444 
(Trent, Council of), ab 
579, b 580, a b 581, a b 
582 
(Tunis), a 661 
Charles 7 Engen (Taylor), b 


writer 


(Tonnage and Pound- 
age), a 472 

Charles II,, Engiand (Temple), 
b 187-188 

Charles VII., France (Univer- 
sities), a b 897 

Charles's law of gases (Thermo- 
dynamics), a 307 

Charleston, S. C. (United States), 

b 856 


a 
Charleston Convention, 1860 
(United States), b 820 
esta general (Timotheus), b 
Oo 


Charitable Trusts, b 635 
Charnay, Desiré de, archzolo- 
gist (Tuluca), a 465 
Charon of Lampsacus, historian 
(Troad), a 618 
Charter colonies (United States), 
a b 778, a b 783, a 784 
Charter-hand writing (Typog- 
raphy), a 725 
Charterhouse school (Thacke- 
ray), @ b 232 
Charter, Virginia, 1606 (United 
States), a 777 
Charters, American (Universi- 
ties), b 959 
first German imperial (Uni- 
versities), b 898 
State control of (United 
States), a 834 a 
Chargut-cho lake (Tibet), b 862 
Chase, printer's (Typography), 
a 746, b 756 
Chase, Salmon Portland, jurist 
(United States), b 818 
Chateaugay iron ores (United 
States), a b 867 
Chateauneuf, town (Tours), b 
§22, a 523 
Chatham, William Pitt, 1st Earl 
of (Townshend), b 524, 
a 525 
(United States), a 781, a 
783, a 786, a 788 
Chattanooga, city (Tennessee), 
a 191 
siege of, 1863 (Thomas), b 


(United States), b 
826-827, a 837 
Chatterton’s compound (Tele- 
graph), b 121 
Chauncy, Charles, 
versalists), a 886 
Chauvenet, William, mathema- 
tician (Time), b 421, a 423 
Cha-yul basin (Tibet), a 862 
Cheating (Theft), a 252 
Che Hwang-te, Chinese em- 
peror (Tong-king), b 468 
Chelone, genus of Tortoise, 
(111.), a 487, b 488 
Chelonians, order of reptiles 
(Tortoise) (T1l.), b 484-489 
Chelonide, family of Cheloni- 
ans (Tortoise) (Tll.), a 486, b 


487 

Chelydide, family of Cheloni- 
ans (Tortoise) (Ill.), a 486, b 
88 


divine (Uni- 


4 
Chelydride, family of Cheloni- 
ans (Tortoise), a 486, b 487 
Chelyosoma, genus of Tunicata, 
b 656 
Chel: genus of (Tortoise), b 
48° 
Chemical receiver, Edison's 
(Telephones), b 931-932 
Chemical recorders(Telegraph), 
b 128-129 


972 


Chemical work (Thermometer), 
ab 310 


Chemistry of Tobacco, b 452-453 | 


Chenresig, deity (Thibet), a 365 
Chentui tribes (Tibet), a 365 
Cheremisses. See Teheremisses 


Cherokee Indians (Tennessee), | 


b 194-195 
Chernae, Cribrum Arithmeticum 
(Tables), b 11 
Cheroots (Tobacco), b 453, b 454 
Chersonese, Thracian, a 339 
gry decorative (Temple), a 


iieaakes -_ Sees 2 States), 


nization of (Uni- 

States), a 796 
“Chesapeake,” capture of the 
(Lawrence), b 838 

Chesborough, engineer (Tun- 
nelling), b 663 

Chesterfield, Philip Dormer 
Stanhope, earl of, statesman 
(Theatre), b 246 

a forests (United States), 


Chestnut Oak forests (United 
States), b 859, a 862 

Chetang, town ieee b 361 

Chiak- LE es bridge (Tibet), 
b 361, b 3 

Chiamdo river (Tibet), 6-360, b 
362, b 3 

Ghtantio. “tps and province 
(Tibet), b 863, b 364, a 365 

ba aac district (Tibet), b 


chs ae Turpentine, a 711 

Chicago Convention, 1860 
(United States), a s21 

Chickahominy river (United 

States), b 825, a 826 

Chickamauga, battle of, 1863 

(T omas), b 840, b 938 

ah States), b 826, a 


eee. (Taboo), a b 

20, a 

Child- -crowing (Throat  Dis- 
eases), a 341 

Children (Taboo), a b 21 

Children as actors (Theatre), b 
244, a 245 


Children’s stories (Tales), b 32 
Chilhowee mts. (Tennessee), b 


Chimie Elémentaire, Théorique et 
Pratique (Thénard), b 271 

China, tea culture in (Tea), b 
105-106, a b 107, b 109, a 110 

Chinali mountains (Texas), b 
221 

China's relations pis Tong- 
king, b 468, b 469-470 

Chinese Annals (Tibet), a 359 
note, b 366 

Chinese dominion in (Turkes- 
tan), a 673, a b 678-681, a b 680, 
a 681 

Chinese os (Tahiti), a 


(United States), b 830 
Chinese invasion of Dzungaria 
(Turkestan), a 681 
Chinese are early (Typog- 
raphy), b 
Chinese naltctonl (Theism), a a 
Chinese supremacy (Tibet), b 


364-365 

Chinese Textiles, b 228-229 

Chinese words forGod (Theism), 

254, a 256 

Chinnung, emperor of China 
(Tea), a 105 

Chintémani, epie (Tamils), b 48 

Chios or Scio, massacre of, 1822 
(Turkey), b 690 

pe pass (Tehuantepec), a 


119 
Ch ot? Nyima, lama (Tibet), 


Chladni, Ernst Florens Fried- 
meh inventor (Tuning fork), 


65! 
Chloride of Thallium, a 238 
Chloride of Titanium, b 437-438 
Chlorides of Tungsten, b 645 
ea cg of Thallium, a 


Choctaw Indians (Totemism), 
a 497, b 502. 

Choir, oa i bie gp of 
(Torcel yh 

Choiseul Henne Braneess duc 
de (United States), b 783 

Chomto Dong lake (Tibet), a 362 

Chondrostachys, genus 0 Tuni- 
cata, b 656 
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nicata), a b 647, a 653 


cata, a 657 

Chorson, count (Toulouse), b 
516, a 517 

Chrisie lake (Transvaal), a 550 


| Christ and the Apostles (Thor- 


waldsen), b 335, a 336 


Christ carrying the Cross, paint- | 


ing (Titian). b 443 

Christ in New Testament (The- 
ism), b 258 

Christ in Theology, b 288 

Christian doctrine, history of 
(Theology), b 295-296, note 

Christian Panics (Theology), b 
296, note 

Christian psychology (Theol- 
ogy), a b 296 

Christian Spectator, 1819-1839 
ea Ga Nathaniel William), 

927 

Christianity as old as the Creation 
(Tindal), b 430-481 

Christianity not Mysterious (To- 
land), b 462, note, a 463 

Christians of St. Thomas, a 329 

Christiansten, fort (Thrond- 
hjem), a 3412. 

Christison, Sir Robert, physician 
(Tobaceo), a 455 

Chromatie corrections (Tele- 
scope), & 153-155, a 157 

Chsoiae Hehogrephy (Typogra- 
phy), 

Gurome TypogTs hy, a b 755 

Chronicles Boo: , ‘abernacle), 

9 

Center. Tonian (Thucy- 
dides), a 34 

Pine da in determining 
longitude (Time), a b 422 

Chronology of Thueydides, b 
347 

Chronometers, 


of 
(Time), b 421 
Gre. Homeric town (Troad), 
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Chrysene (Tar), b 68 

Chrysolite, gem (‘Topaz), b 474 

Church (Tudela), a 642 

Church, All Hallows (Totten- 
ham), b 506 

Church. Christian (Torture), b 
492-493 

Church eustoms, New England 
(United States), a 780, note 

Church-hand, writing (Typog- 
raphy), “725 

ic ge Jacobin (Toulouse), a 


transport 


Chureh, Kempley, Gloucester- 
shire (Tempera). b 178 

Chureh music, (Tallis), b 38 

Chureh, St. Etienne (Toul), b 


Chureh, St. Fosea (Torcello), b 


Omateh. S. Maria Maggiore 
(Trent), a 578 

Church, Maria del Popolo, 
Rome Tile) a 416 

Church, St. Mary cnn a oe 
Church. St. Mary’s, Burlington, 
N. J. (Talbot), a 919 

pg St. Mary’s (Ulverston), 


Church, St. Paul’ ay Y. (Mont- 
gomery), a 839 note 

Chureh, St. Sernin (Toulouse), 
b 515-516, note 

Church, St. Stephen's, et ip) 
miinde (Terra-cotta), b 211 

Chureh, St. Vitale, Ravenna 
(Theodora), b 273 

Church of Scotland (Tulloch), a 


644 
eg awh Societies (Temperance), 


Churches (roraney) b 480 
Churches (Treviso), b 588-589 
Churches (Troyes), b 627 
Churches (Turin), b 670 
ibotium, genus (Tree-fern 
Cib: gs (Tree-fern), b 


Cicero, Marcus Tullius, orator 


(Terence), a 205 , 
Be 490, a baie 
no 


(Tuseulum), a 714 
Cigarettes (Tobacco), b 454 
Cee (Tobacco), a b 453, a b 
her i general (Thucydides), b 
Cincinnati eae euuneg 


(United “a Bates), , b 793 


| Chordata, class of animals (Tu- | 


Cinderella, nursery Tale, b 33 


nians (Tortoise), a 486, b 487 
Cireles, circumscribed (Trigo- 
nometry), a 601 


| Cireles of sensibility (Touch), a 


b 512 


Cireuit Courts (United States), a 
799 


Cireuit-closer (Torpedo), b 478 


Circuits, Crime ‘elephone), a | b 818 
143-14 | Clay Tiles (HL), b 414, a 415 


working ( sees (111), 


(Telephone), b 144-145 

Circular measure of angles 

(Trigonometry), a b 598 
Circulating decimals (Tables), 

b 12-18, a b 18 
Circulation of blood (Tunicata) 

(111.), a 647, a b 651 
Cireumcision rite (Tahiti), b 28 
Circus, Roman (Trajan), a 536 
Cirrus, organ (Tape-worm), b 


Cirrus-pouch (Trematoda), b 
570, a b 571 

Cisianus eee (Typogra- 
phy), b 727 


Cistercian order (Trappists), a 
556, a b 557 

Cities,growth of (United States), 
a 832, b 834, b 875, a b 876, b 
877, b 882 

Cistudo, genus of Tortoise, a b 
486 


OT, ise bas Night, poem 


omson 
met government (Tokio), a 
46 


aoa (United States), a 


Civilization, promotion of 
(Taboo), b 21-22 ‘ 
Civil Ri ae Acts (United 
appointments 


States), 
Civil service 

(United States), b 798 

Jaeckson’s degradation 

pO es States), a b 


New York _ senators 
uarrel over (United 
States), b 833, a 334, b 


837 
Reform (Grant), b 838 
bee States), b 


8 
Civil service statistics (United 
States), b 883 
Civil war. See Secession 
(United States), a 822-829 
Clacey 's objectives (Telescopic 
Work), a 934 


rc get, Charles, musician 
(Tuning-fork), a 
Clan (Tartan), 
relations (rotemism), b 
501-505 


1-502 
totem (Totemism), b 496- 
505 


| Clarinet, instrument(Trumpet), 


a 631 
Clarino Trumpet, b 680-631 
Clark, Alvan, optician (Tele- 
seope),a b 155,b 161, 
a 164, a b 165-166, 


note 
Noon rigra Work), b 
Clark, Alvan ALT KY =o 
scopic Work), b 934, b 9 


Clark, B. J., philanthropist 
(Tem rance), 174 
Clark, George Rogers, pioneer 


(United States), a 793 

Clarke, Joseph T., architect 
(Troad), a b 617, note, b 619 

Clarke, Richard, clergyman 
(Universalists), b 951 

Clarke, ree theologian 
egret hs 253-254 

ae ius, jurist (Torture), 


Canes classicist (Thucydides), 
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Customs Aa British (Trade- 
marks), b 
Cue diffusion of (Taboo), a 
duties sia U. §&.), b 


h (Tea), Tales 
bp pe be 


cig ig St., bishop ac 


b 226, a 227 note 
Cuticle (Trematoda), a 570 
Cuvier, Chrétien | 


Frederic Dago- 
Bert, baron (Touraco). 
(Trematoda), 2569, a575 
(Tunicata), a 647, b 658 
OTe family (Tree- 
ern), a 
Cyathozooid , & 658 
Cycle of oe 


(Thermodynamics) ab304 
Cyeloid, curve a 482 
aoa ad 


7 


Cynthia, gemaia 
— family 


Ctesi ee bettie of, 117 (Tra- | Cyp’ 


jan 
Cubes rie ae b 454 
Cubes of numbers Moe es), b 12 
hips (Ton- 


Cubie a of s 


nage), a b 471 


Cubie eons irreducible | Cyprus, 


cuit, Newer rem le), b 182 
measure ’ 
oo Bre fe (Toursco), b 


Capes, Chest of (Tithonus) a | 


Cy on statuettes(Terra-cotta), 
a 210 


Cyrene, city (Thera), b 300 
Cyrus or Cyrrhus, city (Theo- | 
doret), a 275 


alin 


at ca (Tape-worms), a 


Cysticercus(Tape-worms),a b 57, 
a 58, a 59 

Cystici or cystic (Tape-worms), 
a 61 


4 gaa cells (Trematoda), | 
72 

Cystoidei Bic atone a 61 
Cystoteenia (Tape-worms), a 61 


Dabbi, biographer (Tabari), b 8 
Dacian war (Trajan), b 535, a b 


Daft system (Traction), a 527 
Daghestan government (Trans- 
caucasia), b 545, b 546 
Dag erre, Louis Jacques Mandé, 
liad (Talbot, W. H. F.), 


Daimios, nobles (Tokio), b 461, 
Dairy Sedition’ (United States), 


Dakota territory ( Universities), 
a 913, a b 958 
( United 


Statisties, 
States), b 853, a b 855, 
6 856, b 858 note, b 862, 


gs b 868, a 869, ab 


Dalai Lama, title (Tibet), a 368 
reg river (Transbaikalia), 


Dalles, city (Texas), b 222 
Dalles, the Tah (United 
States) a 
pamares teibe (Totemism), b 
97, b 503 


het ay city (Trajan), a 537 

Damask or damas, cloth (Tex- 
tiles), b 228 

Damaxius, archon (Thales), b 
235, note 

Damastes of Sigeum, historian 
inreeel a 618 

ne. (Titles of Honor), b 444, 


iacheie on lunar accelera- 
tion (Tides), a 4 

Damo-tso, lake (Tibet), b 361 

arn crane (Theseus), a 315, 
no 

Dances, ceremonial (Totem- 


ism), a 500 
‘Costume (Tahiti), b 29 
Dancing mania (Tarantula), a 


pArselicn, , plant (Taraxacum), 
Dane, yet jurist (United 

States), a 
rous ar ad (Tua- 


motu), b 639 no! 
eee Vom, Jake. Tibet), b 362 
werd printing Ciyposephy), 


Danish Universities, b 898, b 906 
ee , Alighieri, poet (Thales), 


Danubian pre Oca 

oe 

ian era (Tur- 
peed): ab 

on hon fa Mt. (Turkestan) ) 6 .b a 

, district (Tirhut), 


Town (riot b 434 
ndo platea uu (Tibet), b 


town (Troad), a 616, 


rds, tribe (Taboo 
ienastery tirappiats), 


1 at Bi district 


case (United 


| Darwin 
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Darwin, Erasmus, 
(Treviramus), b 588 
(Upas), a 916 
Darwin, George Howard, as- 
tronomer (Tides), b 
380, ab 399, notes, a 
402 notes, a 403 note, a 
404 
(Telescopie work), a 986 
Darwin mt. (Tierra del Fuego), 
a 410 
sound del 
Fuego), a 410 
Darwinism (Theology) b 285 
Darjiling, town (Tibet), a 364 
Dasa tribes (Tibbus), a b 355 
Dase, , mathematician 
(Tables), 611, a 17 
(Tri onometry), b 607 


(Tierra 


Datum levels (Tides) b 3938-394 

Davenport, Shristo her, or 
Francis a Sancta Clara (Tay- 
lor), a 100 

David MA emperor (Trebi- 
zond), a 

David, eiatae. Do inl 


(Unitarianism), a 773 
David, Jacques os painter 
(Trumbu ),b 94 
Davids, Thomas Williams Rhys, 
orientalist (Tibet), b 367 note 
Davidson, Robert, engineer 
(Traction), a 526 
Davis, Jefferson, confederate 
chief (Hood), b 8&8 
(United States), b 818, b 
821, b 823, a 825, a 827, 
a b 828, a 829, a 837 
Davis, John Chandler Ban- 
ba diplomatist (Treaties), a 


Davy, agi inventor (Tele- 
graph), b 128° 

Davy, Sir Humphrey, physicist 
(T ria Slope a 331 

a 7) ppes (Transbaikalia), 


ght) ht), b 716 

Dawsons’ etc a aaa (Ty- 
pography), a b 750 

Day, universal (Time), a 421 

n ag or gee province 

ibet), b 364 

Sire latean (Tibet), b 362 

De Goeje J., orientalist, 
(tabard), Dé, b7, a8 note 

De Lisle, Guillaume, astrono- 
mer. See Lisle, Guillaume, de 

De Lisle, Louis, astronomer 
(Thermometer), a 309 

De atic Augustus, mathe- 
ear an (Tables), b 16, b 18, 


De Saut oe capacity test (Tele- 
b 126 7 ‘ 


h 
pDesiane, 


Pi odag (Twili, 


, orientalist, 


(Tabarf), b8,a9 
ee cer (Universities), a 


Dean's island (Tuamotu), a 640 

Dearborn, Henry, general (To- 
ronto), b 477 

inet. causes of, in Typhoid, a 


Death duties (Taxation), 7. aes 
ae. Bors (Theft), 


Death of totems Te 

~ valley (United States), a 
sh town (Trouville) b 
my) Doped nae, country (Tibet), a 


Debt, + see National Debt 

Debt, public (Texas), b 223 

Decatur, Stephen, captain 
(United States), b $08, note 

Decebalus, Dacian chief (Tra- 
jan), a a b 536 

mene oh fractions (Tables), b 


circulating pape b 12- 
Saliba at 


Inc 
(rhorntonye 
(United States), . 782, a 

785, b 790-791, a 802 
Declination,overcoming instru- 
erry (Telescope), ab 


e, 


Dec! ality, ageof 
(Tides), b 391, b eh ray 
Decretals (Tithes), a 
Gratian’s picaieedt. | bom 
ties), a b 888 


naturalist | 


Deductive method (Theology), 
b 286-287 
Pepe dredging (Thompson), 


"an Thermometers, a 312- 
Pa -stealing (Theft), b 251 


Deflection measurement (Tele- 
graph), a b 125-126 


| Delft school (Technical Educa- 


tion), @117 

Degen. Carl Ferdinand, mathe- 
matician (Tables), a17, b 18, 
a 20 

Degeneration in development 
(Tunicata), a 653 

Degrees, pce of (Universities), 
a 887, , b 890, ab 899, a 
901, a 911 

Deguignes, Joseph, or aia 
see Guignes, Joseph, d 

De Haan, Soierontisient (Ta- 
bles), a 20 

Deimos, moon ote a 405 

(Telescopie work), @ 936 

Deism ase b 358 254, b 
263, no’ 

Deists, Rnglish (Tindal), b 430 

Delagoa bay (Transvaal), a 552 

Delambre, Jean Baptiste Jo- 
seph, astronomer (Tables), 


15, a 20 
Delambre's Page (Trigono- 
metry), a 602 
Delaunay, Charles Eugene, 
mathematician (Tides), b 402 
PEARLS sper (Tele- 
graph),a1 
Solaray Bay (United States), 
Delaware, colony (United 


States), a b 778 
Delaware, state 
a 913, a 
History of (United States), a 
94, a 800, b 821, a 823, a 
8: 


25, 
Statistics Nien States), b 


Universities), 


0, 
Topography (United States), 


a 84 

Delatouen: Indians (Totemism), 
a 498, & 504 

Deli, town (Timor), b 424 

Delia, inamorata (Tibullus), b 
870, a 871, a 372 

Delict, , Roman law term (Tort), 

Delirium in Typhus Fever, b719 

Dell, William, educator (Uni- 
versities), b 908 

Paers martyr (Torture), b 493, 


ined Jean André, (ee al 
(Thermometer), a 
Demetrius, rollarceten, 
(Thessaly), a 320 
Demetrius of here antiquary 
(Troad), b 616, a 6 
Democracy of 2 uni- 
versities, a 889 : 
rise of American (United 
States), b 779, b 781, b 783, 
b 786, & 788-789 
rise under the constitution 
of anaes States), a b 802, 


a 804, a 
pébivceate™ Gonstitation (Un- 
terwalden), b 915 F 
Democratic party (United 

States), b 803, b 804, a 805, 
a 806, b 807, a 809, a 810, a 
811, b 812, ab 815, pb 816 

division at Charleston ot 
(United States), b 820-821 

masks _under’ Greeley 
(United States), a 833 

moneta’ doctrines 
(United States), b 814 

platform of 1864 (United 
States), b 828 

slave dominatio ot 
(United States), b 818, a b 
$19, a 820, a 822 

slavery views of (United 
States), b 816-817 

solid inthe South so | Dl 


king 


ot 


philosophy 
(Trendelenbu ), b 577 

Democritus of A dera, 
pher (Telescope), al 

De Moivre's theorum (Trigono- 
metry), b 604-605, b 610 

Demonology (7 (Tibet), a 366 

illiam, antiquary 

(Universities), a 


hiloso- 


975 


Demosthenes, orator (Thucy- 
dides), b 347 

(Timotheus), b 425 
Friedrich Heinrich, 
historian (Tauler), b 
88, a 89 

(Universities), b 888, 
notes, a@ 889, a b 890, 
note, a b 895, a 896, 
note, b 914 

Ts archbishop (Toulouse), a 
5 ) 

Denison, town (Texas) a b 222 


Denifie, 


Dennison, William, governor 
(United States), a 822 
Density of water, maximum 


(T hermodynamics), b 307-308 
Dental letters (T), a5 
Dentatus, Manius Curius, con- 

sul ( (Terni), @ 207 
oe aes (‘Bhroat diseases), a 


1 
Dense city (United States), b 
pee town (Trinity House), 
Derg, yaks and river (Tyrone), 
75 


Dermatemys, genus of tortoise, 
a b 486 


Dertona, town (Tortona), b 489 
Dertosa, town (Tortosa), a 490 


Descalzos, religious order 
(Theresa), a b 302 
Descartes René, ri ae 


(Theism), b 263, note 
Descent from totems, belief in 
(Totemism), a 497 
ae of (Totemism), b 503- 


with modification, theory 

of (Treviranus), b 588 
Deschamps, Eustache, 

(Transverse Flute), b 552 

Deserts of Turkestan, a 679 

Desfontaines, Pierre Francois 

aye, abbé author (Thou), b 


poet 


Desgodins, C. H., missioner 
(Tibet), b 3859, b 362, b 363, ab 
370 

Deshayes, naturalist (Teredo), 
b 201, b 202 

Desiccation of Turkestan, b 674 
-675, a 679 

Designer, industrial (Technical 
Education), a 114 

Desmarest’s Théorie des Nombres 
(Tables), a 18 

Desna river (Tchernigoff), a 103 

Desolation Land (Tierra del 
Fuego), a 410 

<i Sepa of time, a 419- 


Detroit river tunnel, b 663 
Detsud-gan, ee Tibet), b 367 
Deuteronomy (Tabernacles, 
Feast of), a b 10 
(Tithes), a b 438 
ret Slee hills (Tumkur), 
4 


Development f Sepmatocey, b 
571-572, a b 574 
De Hindu goddess (Thugs), a 


Devil, Tasmanian, b 80 
Devil's Bit, mts. stan s 


432 
Devil's Sonata (Tartini), b 
Devil’s Tower (United beatniit 


848 
oer ruler (Tunis), a 661 
hahabi, historian (Tabart), a 9 
Dha as, swamps (Timbuktu), a 


41 

Dhebar lake (Udaipur), a 763 

Diablo mts. (United Ns 
851, a 852 

Diadumenos of  Polycletus 
(Terra-cotta), b 209 

Dialytic telescopes (Telescopic 
Work), a 984 note 

iene type (Typography), b 


Pin painting (Titian), a 444 

Diapason, French normal 
g un MR ciitegy b 2 
extiles), b 228 

carom (Tatian), b 87, a 88, 


iitense Su, river (Tigris), a 413 
es ag river (Tibet), b 360, b 


2, b 868 
Dick: & Robert, naturalist (Thur- , 
0), 
pitant genus (Tree-fern), b 


568 
Dictionaries, Tibetan (Tibet),ab 
368 note 


976 


Didemnide, family of Tunicata 
Ill.), a 657 

Dido building Carthage, painting 
(Turner), a 708 

Diebitsch-Sabalkanski, Hans 
Karl Friedrich Anton, Count 
von, field-marshal (Turkey), 
a 691 

Diemen, Anton van, governor- 
general (Tasman), a 78 

Diesing, naturalist (Trema- 
toda), a 569, a 575 

Diether of Mainz, bishop (Uni- 
versities), a b 898 


Differential galvanometer 
mengeeriens (Telegraph), 
a 125 


gear (Tricycle), a b 594 
method (Telegraph) (IIL), b 
132 
Digarchi or Shigatze, city 
ee b 361, a 362, b 368,a6 

v4 

Digenea, parasites (Trema- 

toda), a b 573 


Digest, Justinian (Torture), b | 
490, a 491 


(Tribonian), b 590, a 591 
piers system (Trematoda), 
a 57 


Digger paehees (United 
States), b 861 
Digges, Leonard, mathema- 


tician (Telescope), a 147, note 
Digges, Thomas, geometer 
. elescope), a 147 
Dihong river (Tibet), a 362 
Dikran kings. See Tigranes 
Dien eh istorian (Tabari), 


Dingaan, Zulu chief (Trans- 
vaal), 6 551 
Dingri, town (Tibet), b 364 
Dinwiddie, Robert, governor 
(United States), b 782 
Diodorus of Antioch, bishop 
(Theodore), a 274 
Dion Cassius, historian (Tibe- 
rius), b 358 
Dionysiec theatre, Athens (The- 
atre), a b 241, a 242 
Dionysius of Halicarnassus, 
oe (Thucydides), a b 
7 
Diphyllide (Tape-worms), b 59 
Diplosomide, family of Tuni- 
cata, a 657 
Diplozoon, parasite (Trema- 
toda) (Iil.), a b 573-574 
Dipylidium (Tape-worms), a 61 
Direct taxes (Taxation), a b 93 
internal (Taxation, U. 
S.), b 928, a b 924 
national (United 
States), b 882 
Directory, French (Talleyrand), 
a b 36 


Diurnal Tides, a b 377, b 380, b, 
381, a@ b 382, a 385, b 
386, a 390-391 
Schedules (Tides), b 388, 
a 389, a 393 
Disappointment islands (Tu- 
amotu), b 639 note 
Discipline, collegiate (Univer- 
sities), a b 949, a 960 
Disconnector (Torpedo), b 478 
Disinfectant (Thyme), a 355 


(Turpentine), b 711 
Dispensation, royal (Test 
Acts), b 216 


Displacement, Tonnage, a 472 

Dissenters, English (Univer- 
sities), a 910 

Dissipation of energy (Thermo- 
dynamies), a b 396, a 808 

Denne, genus of Tunicata, b 


Distemper painting (Tempera), 
a@ 173-174 
Distoma, anatomy of (Trema- 
toda) (IIL), b 569-571 
development of (Trema- 
oe (Il1.), ab 569, 6 571, 


Distomidz, parasites (Trema- 
toda), b 573 
ec neng a) b 656 
Distillation of Coal Tar, b 63-64 
dry (Tar), b 63 
of Wood Tar, b 62-63 
Distribution tae oe a 621 
of Bothriocephalus (Tape- 
* worms), & 
of satellites (Tides), a b 406 


Dipirihornn tyne (Typography), 
Rit oen ere (Typography), 
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District of Columbia (United ! 
States), b 803, b 816, a 
824 
(Universities), a 913, a b | 
958 / 
creation of (United | 
States), a 798 
statistics (United 
States), a b 853, b 876, 
; b 883 
District courts (United States), 
a 799) 
District exchanges (Telephone) 
(IL), a b 145 
iene of Purley (Tooke), a 


Divine, conception of the (The- 
ism), a 253, b 254, a 255 

Divine and Human Love, paint- 
ing (Titian), b 443-444 

Diving bell (Tartaglia), a 74 

Division of laborin Typogra- 
phy, b 756 

Divisors, table of (Tables), b 11 

Dix, John A., governor (United 
States), b 822 

Diyala, river (Tigris), a 418 

Diyarbekri, biographer (Ta- 
bari), a9 : 

Djida river (Transbaikalia), b 
41, a 543 

Djrung yg, epic (Tibet), a 370 

Dmitri Ivanovitch, prince (Ug- 
litch), b 765 ; 

Dnieper, river (Taurida), b 89 

Dobbs, Arthur, governor (Try- 
on), b 946 

Dobrudja, district (Turkey), a 
693, note, b 694 

Dock in Theatre, a 244 

Doetrinale, Alexander Gallus 
(Typography), a 725, a 733, a b 
735, note 

Dodson, James, mathematician 
(Tables), a 17 

Dog, animal (Tobit), b 456 

Dog-fish (Touch), b 508 

Dogmatic theology (Theodore), 

b 274-275 


NS Soar 3 ab 275 
Dogmaties and ethics (Theol- 


ogy), a 294 
Dog-wood, plant (United States), 
b 860 


Dohrn, Heinrich, zoologist 
(Tunicata), a b 658, note 
rr mountains (Tibet), b 
62 
Dokthol province (Tibet), a 361 
Dolbear, Amos Emerson, physi- 
cist (Telephone), a 139, a 931, 


a 932 

Doliolide, family of Tunicata, 
a 654-653. 

Doliolum, genus of Tunicata 
(111.), a b 654 

Dollond, John, optician (Tele- 
scope), a b 149, note, a 150, a 
154, b 156 

Dollond, Peter, optician (Tele- 
scope), @ 150, b 158 

Déllinger, Ignatius, physician 
(Universities), a 902 

“Dome of the Rock” (Temple), 
ab 185 

Domenico Greco, or Teoscopoli 
engraver (Titian), b 443 

Dominicans, monks (Tauler), a 


monks (Templars), b 179, b 
180 


Domitian, Titus Flavius, em- 
per. (Tacitus), b 24 
(Trajan), a 535, a 536 
Don, river (Tamboff), b 45 
(Tula), b 642 
at eon town (Thiuin-khwa), a 


Donatus (Typography), a 728, a 
725, b 727, @ 728, a b 731, note, 
a b 782, b 734, a b 785, a 736 © 

Donatus, lius, grammarian 
(Typography), a 735 

Donelson, capture of Fort, 
(United States), b 825, b 837 

Dong-King, provinee. See 
Lap eas 

Donovan, ward, naturalist 
(Taxidermy), b 95 

Dorchester, Mass., town (United 
States), a 779 Sipe 

Dorfmund, lieutenant (Tables), 


al4 
ei Andrea, admiral (Tunis), 
a 
bey poetry (Theocritus), a b 
DERTARER, jurist (Tribonian), b 


Dorpat_ refractor 
(l1.), b 161-162 
Dorsal lamina (Tunicata), a 650, 

655, b 657 

Dorsal languets (Tunicata), 
650, b 655, b 657 

Dorsal tubercle (Tunicata)(I11.), 
a 648, b 650 

Double current system (Tele- 
graph) (I1l.), b 131 

Douglas fir forests (United 
States), a b 861 

Douglas, Stephen Arnold, poli- 
tician (United States), a 819, b 
820, a 821, b 822 

Douza, James, educator (Uni- 
versities), a 906 

Dozy, Reinhart, orientalist (Ta- 
bari), b8,ab9 


a 


Draft riots (United States), b | 


827 
Dragon, figure of 
707, note 
Dragut, or Torghud, admiral 
(Tripoli), b 612 
(Turkey), a 685, note 
Drake, Sir Francis, navigator 
(Tavistock), a 91 
Drakenberg mountains (Trans- 
vaal), b 549, a b 550, a 551 
Drama, English (Taylor), a 102 
eg erence), b 203, a 204— 


(Turner), b 


legitimate (Theatre), a 246 
Draper, Henry, astronomer 
(Telescope), a 159 
irene Works), ab 


Drasche-Wartinberg, Richard 
Ritter von, anatomist (Tuni- 
cata), b 647, b 658 

Darian people (Tamils), a b 


Dravidian civilization (Tinne- 
velli), b 431 
languages (Tamils), b 46-47 
Drawing, teaching of (Techni- 
cal Education), a 115 
Dred Seott decision (United 
States), a 795, b 800, a 
b 820, a 830 
_ (Taney), b 921 
Drifting Torpedo, a 480 
Driftways in Tunnelling, a 662 
Pee al ons tar ), 6 664 
rive fortype-making (Typog- 
raphy) city 744 
Driving clock (Telescope) (I11.), 


169-170 

sil Ai aheading(Tunnelling), 
a 

Dromeognathe, group of birds 
(Tinamou), b 429 

i - aes city. See Throndh- 

em 

bg aed perfecting machine 
(Typography), b 793 

Drum, musical instrument (Ta- 
hiti), a 29 

Drury Lane Theatre (I11.), b 244 

Druses. tribe (Turkey), b 695 

Drusus Cesar, son of Tiberius, 
b 356, a 358 : 

Drusus, Claudius Nero Ger- 
qaoniqus, general (Tiberius), 

Drying Tobacco, b 452 

he Boulay, or Buleus, César 
ae , historian (Universities), 


Du Quesne, fort (United States), 
b 782, a 783 

Dual logarithms (Tables), b 17- 
1 


8 

Dual numbers (Tables), b 17 
Duane, William J., statesman 

(Taney), b 921 
Dubuque, Julien, manufacturer 

(United pent b 863 
Duek, bird (Teal), a 113 

Wag ora 193 

Duelling,German(Universities), 


a 904 
prohibition of (Trent, coun- 
cil of), b 585 
Duke of Gloucester islands 
(Tuamotu), b 689 note 
Dummy cars (Tramway}, a b 


Peet Pope (Theobald), b 


Dungannon, town (Tyrone), b 
ungannon, town ne), 
739. ab 760 

Dunkers, sect (Universalists), b 


951 

Dunlop, John, er 
(Temperance ), b 174 

Duns us, John, schoolman 

(Theism), b 260 


(Telescope) { Duplex method sfteleataph), a 


b 132, note, al 
Dupuis, Jean, 
. (Ton-King), + *s 
Jupuis, Ta é rithmes 
(Tables), b 15, a en 
Dupuy, W. H., divine (United 
States), b 884. 
Durandus, Wilhelmus, oo 
(Typography), b 728, b 7 
sl Fa efiect of (Treaties), b 
6 
Durham University, b 909-910 
Dasbarty town (Transcaucasia), 
547 


adventurer 


i 
Coe atmosphere (Twilight), 
4 


Dutch books, early printed (Ty- 
pography), a b Ae : 
Dutch colony (Timor), b 424 
(Timor Laut), a 425 
Dutch settlements (United 
States), a 778 
Duthiersia (Tape-worms), b 60 
Duties on imports first imposi- 
ons of (United States), 


Townshend's (United 
States), a 786-787 


Dwarsberg range (Transvaal), 
a 550 


867 
Dykes, Holland (Teredo), a 202 
a electric (Traction), a 


Dynamical theory (Tides), b 
380-386 
of heat (Thermodyna- 


eS igre." ive (Torped ) 
namite. explosive 0), 
477-498 4 

Dynamiters, ave pee of 
(United States), b 830 


a unit foree (Telegraph), a 
Daungaiis, people (Turkestan), 
Dzungaria, on (Turkestan), 

a 673, yy ) 
Deungexian gate (Turkestan), b 
Deanmonaas mts, (Tibet), a 


= mountains (Texas), b 
Eagle Pass (Texas), } 221 
Early, Jubal S., general (United 
States), a &28 
Bart a lines of (Tides) 
deformation of the (Tides), 
b 398-399, b 404-4 ) 
a Flea-beetle. See Turnip 
Earth, mus of the (Tides), a 
403-105, & b 406 ca 


Pa (hides) eae 
uniqueness of Q 
Earthquake, Lisbon (Teplitz), b 
ay Weak (Turkestan), b 
ah sphericity of (Thales), a 
Earth Thermometers, a 312 


Earthworks, military (Todle- 


ee a 


es, b 398-399 
Election ‘Act, Federal (United 


Eeclesiastical systems, colonial 
— States), a b 779, b 781, 


87 
on oe ial (Tape worms), a 
Echinococcus (Tape-worms), a 
b 58 


Echinodermata (Touch), b 508 

Eckhart, Meister or Johannes, 
mystie (Tauler), a b 
8&3 


Saco a 260, a 261, 
a" pee iar (Thales), b 235- 


Eeliptic, changes in plane of 
(Tides), a 403-404 
lunar obliquity (Tides), b 
404 


Martian (Tides), a 405 
ole Polytechnique, France 
(Universities), a 
ole Pratique des Hautes 
Etudes, France (Universities), 
a 907 
Economy (Taxation), a 93 
Ecteinascidia, genus of Tuni- 
cata, a 656 
ag city (Thomas), b 328 
ot. John, ere 
sii emperance), b 174 
ict of Nantes, 1598 (Thou), b 


Edinburgh Review (Thomsen), b 


Edison, Thomas Alva, electri- 
cian (Telephone), ab 
139, b 140. 142, a b 
146, ab 931, note 
(Telegraph), b 183, a 930 
Traction), b 526 
Education bebe gearery a 8L 
Tennessee), a b 194 
Tenn} 
Tokio 


(United 
a "eacitioal (Talley- 
rand), b 35 
statistics of (United States), 
system of (Trotzendorff), a 
626 


pag ei TECHNICAL, a 113- 


1 
m—eny I., England (Templars), 


79 
Edward III., England (Univer- 
sities), b so4 
ee? eee drinks (Tartaric 
Efts or Abeer amphibia (Triton), 
a 614, note 
Egeron strait (Timor Laut), a 


Fug bi rds (Tern), b 206 
Egg et aaa (Trematoda), 
571, b 


tein, —— printer 
Bees read Sp , & 729, & 739 
ca ale a 57 


Tinamou), a 430, note 
Egy) , Ottoman conquest of, 
7 (Turkey), a 684 
Lon frontier of (Tur- 
ey), 
Egyptian names of gods (The- 
ism), b 254 
religion (Theism), b 255 
ip ang (Textiles), @ 225, 


Bikon' I asilike (Toland), b 462 
eo Bey, poet (Turkey), b 


Eleoblast (Tunicata), a 656 
Elagaba 


Marcus Aurelius 
Antonius, emperor (Ulpia- 


Blank bo rt (Turkey), a 695 


: nay “a 
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— motors (Tramway), a | 
54 
Electrical currents, effect of, 
(Taste), b 86 
Electrical Thermometer, a 313 
Electricity, atmospheric (T hun- 
derstorm), a 390-351 
Electro-contact mines ne 
do) (I11.), b 477, a b 478 
Eleetro-mechanical mines (Tor- 
pedo) (IL1.), b 478-479 
Electrometer measurement 
(Telegraph), a 125-126 
Electro-motors (Traction) a 526- 
527, a b 528 
in mountings 
scope), b 166 
Electrostatic capacity of cables 
(Telegraph), b 123-124 
Electrotype, time required for 
(Typography), ab 749 
ee oa curved (Typog- 
raphy), b 754 
Electrotyping pps a (Typog- 
raphy), ab7 
Elegiac poetry (lyrtens). b 760 
ee Roman (Tibullus), a 


(Tele- 


ne English (Tourneur), b 


Hebrew (Talmud), b 42 note 
Elements of General History (Tyt- 
ler), a 761 
Elgin and Kincardine, James 
ruce, eighth earl of (T’ient- 
sin), a 409 
Elias, Mt. (Thera), a 300 
Elieson locomotive (Traction), 
a 527 
Elizabethpol, government 
oh ei prmines b 545, a b 546, 


Eliezer, rabbi (Talmud), b 41 

Eliot, Charles W., educator 
(Universities), b 960 

bo ee (United States), 


Elk river (Tennessee), 6 193 
ELKSWATAWA, “the prophet,” 
(Tecumseh) a b 929 
Elwes, John Meggot, 

(Tooke), a 473 
EI y silver mines (United States), 


miser 


Elzevir family, printers (Typog- 
raphy), a 739, b 740 

Elliott, » Stephen, botanist (Tor- 
rey). 

Elliptic functions (Tables), a 19 

Ellis, Alexander John, author 
(Tuning-fork), b 659 

Ellsworth, Oliver, es (United 
States), a 796, note 

Elmacin, See Ibn al-‘Amid 

Elmacin, historian (Tabari), b 8 

an forests (United States), a 


ss narrative (Taberna- 
ele), b 9, a 10 
ms sep ee (Texas), b 221, a 


Biphinstone , William, bishop of 

berdeen ( Universities), a 899 

Eltyille or Elfeld, 4 
= at (Typography), 


Emancipation proclamation 
(United States), a 826, b 829 
ne i of 1807 (United States), 


Embezzlement (Theft), a b 251 
rey beeper (Il.), a 


fecundated (Trematoda), a 


Emb Me Trematoda) (I11.), 
ei nas Shae ) 
cronieata)” (Ill), @ 652-653, 


b 655, a 
Racenld tepe (Typography), b 


Emlyn, Thomas, confessor (Uni- 
tarianism), a 774 
ae mine (United States), a 


Emmanuel pre Cambridge 


(Universities), 
Emmaus, (Tiberias), a 


Emotion in ke (Theism), 
b 264, a 265. 
Emperor (Titles of Honor), a b 


print- 
728, & 


offences oa 
ood iene b 598 
Em bility of (Tort), a 


a 526-528 | Emys, genus of Tortoise, b 486 


Enamelled statuettes 
cotta), a 209 
Baapaelind Tiles, a b 415 
/ Encke, Johann I’ranz, astrono- 
| _mer (Tables), b 19 
Encratites, sect (Tatian), b 87 


Bneylopedia Metropolitana (Ta- 
bles), b 18, b 19 

Encyclopedia Metropolitana (Tal- | 
fourd), b 34 

| | Encyclopedias of Theology, b 
291-292. note 

Encyclopédie, contributions to 
(Turgot), a 670 

End-bulbs of Krausse (Touch) 
(IIL), b 509-510, b 512 

Endogamy (T ‘otemism), b 503 

Endostyle (Tunicata), a 650, a 
653, b 654 

Energy, dissipation of (Ther- 

modynamies), a b 306, a 


308 
porte friction (Tides), a b 


_ estate, affairs of (Tunis), 

» 661 

Engelberg, village (Unterwal- 
den), b 915, a 916 

Engelmann’ s refractor (Tele- 
ried (11l.), a b 163, a 164, b 


Enghein, Louis Antoine Henri 
de Bourbon, due de, soldier 
(Talleyrand), b 36 

Enghein, Louis de Bourbon, 
due d’, general. See Conde 

Engineers, Amalgamated So- 
poe A of (Trades Unions), b 

Engine-room deduction (Ton- 
nage), a 471 

England, ei ee (Unitarian- 

ism), 
ig anos of (United States), 
dé 


imported art work (Terra- 
cotta), a 212 

industrial schools of (Tech- 
nical Edueation), ab 115, 
ab 116, a 117 

judicial torture in, b 493-495 


parliamentary _representa- 
tion of (United Kingdom), 
a 773 


suppression of Knights in 
(Templars), a b 180-181 
England and the United States 
(Talleyrand), a 36 
English Channel fables. a 376, 
b 397-398 
(Tunnel), b 663-664 
English characteristics of ag 3 
onists (United States), b 


783-784, b 788 

eolonial system (United 
States), b 780-781, b 783, b 
784-785. 


investments, pernicious 43 
fects of (United States), b 
834-835 


machinery, repeal of export 
laws (Tallmadge), b 919 

medieval weaving (Tex- 
tiles), a b 228 

mounting (Telescope), a 160 

popular sympathy with 
anaes (United states), 


rinters, taste of (Typogra- 
sf 756 


phy, ab 
Theatre (L1.), a b 248, note, 
a b 244, a 245, a b 247 
Universities, 2 803-894, b 903, 
a b 904-905, a 908-910 
Engravers, English (Turner), b 


Engraving, new enna (Ty- 
pography), b 749-750 

ste (Turner, J. M. W.), b 

er stele mezzotint (Turner, 


Enndtchrist or ree tag: block- 
book (Typography), b 726, b 


72 
— fever (Typhoid), a 720- 
Entombment of Christ, painting 
(Titian), a 444 
Entombment Christ, Vander 


Weyden’s (Tem ra), a li4 
Entrocaste : Brunt ’ admi- 


ratrony (thermodynamics), a 


(Terra- | 


977 


Eogain, O'Neill, chief (Tyrone), 
a 760 

Eos or Aurora, myth (Titho- 
nus), b 440-441 

Ephemerides (Time), a 419, a 421 


| Ephod, image (Teraphim), a 201 
—pt RRAO TY Arabic (Tabari), | Ephorus 


of Cyme, historian 
(Troad), a 618 

Epie poets, Greek (Thucydides), 
a 346, a 347 

Epies (Tibet), a 370 

ancient (Tales), a 33 

Epicureanism, dissemination of 
(Terence), b 204 

Epicureans (Theism), b 253 

Epidemics (Typhus), b 718 

Epigrams (Tusser), b 714 

Epirus, distriet (Turkey), b 693, 
note, a b 694 

Epise opal statistics (United 
States), b 8&4 

Rpleosen tn: Swedish (Tegnér), 
a 


Equality (Taxation), b 91 

Equation of Time, a 419 

Equations, fundamental, of 
spherical Trigonometry, a b 


He aoe of motion (Tides), a b 


Equatorial adjustment (Tele- 
scope), a 168-169 
Equatorial canal theory (Tides), 
376, a b 377 
Bunatorial coudé (Telescope) 
Equatorial Telescopes (Ill.), a - 
159-166 
Equilibrium, form of (Tides), 
a b 879, b 880, b 383 
Equilibrium theory, correction 
of (Tides), b 380, b 883 
law of the (Tides), a 392 
in orbit, element terms 
(Tibes), a 887-889 
Eupatoria, town '(Taurida), a 90 
Euphony (Tamils), b 47 
Eureka mines, Nevada (United 
States) 9 868 
Europe, modern (Torture), b 
495-496 ‘ 


Ottoman invasion of (Tur- 
key), a 682 

ratio of Taxation, a 925 
European Turkey, a b 694 
Euripides, poet (Thebes), ab 249 
Eutaw Springs, battle of, 1782 

(United States), b 792 

Pupyabins: historian Tabari), 


Eutychius of Alexandria, patri- 
arch (Temple), a b 185 
beeing solar (fhunder- 
storm), b 
Evenus, poet (Theognis), a 280 
Everard de Barris, master (Tem- 
plars), a b 176 
Everlasting ee (Unterwal- 
den), abl9 
Evidence (Theology), D288" > 
Evliya, traveller (Turkey), od 
Evolution (Tunicata), a b 65 
earth’s gob ayere (rides), 
a 404-405, a b 406 
planetary sub-systems 
(Tides), a b 405, b 406 
rise of the theory of (Trevi- 
ranus), b 5 
ier) system Sides) b 405- 


Examinations, English local 
(Universities), b 909, b 910 
Exchanges (Telephone) (Il.), 

b 144-145 
Excretory heer (Tapeworms), 
a 


a 
( Trematoda), A me 0, b 574 


(Tunicata), a 
Expomn sha epceyaee $i ralley- 

rand), b 
Exe river (riverton), b 448 
Exegetical Theology, a ic 
Exemptions pac a a A iss 

b 925, a 926 
sc empire (Torture), b 


Exhaust steam, gopdennenet of 
(Tramwa: ay). a b 54 
eveoer cued: a 502-503 
Expansion an les (Trigonom- 
etry), b 
sines, ete. (T 
605, a b 


Lhd ¥ of (Trigonome- 
Per Sages British doctrine 


Unite ited Btates), a 807 
Bxplosives Trorpetes. b 4Ti- 


nometry), b 


978 


Exponentials, complex quali- 
ties (T rigonometry), b 605 
ee emg integrals (Tables), 
19 
oc duties on (Taxation), 
95 
Exports and imports (United 
States), a b 880-881 
Express Trust, b 634 
Extinction of Trusts, b 635 
Extradition conventions (Treat- 
ies), a 566 
Eybenschiitz, Yehonathan, rab- 
i (Tam), t »44 
Eye, cysticercus 
worms), a 59 
Eye-pieces, lenses (Telescope) 
(111.), a 156-158 
(Telescopic Work), a 935 
Eymerico, Nicholas, inquisitor 
(Torture), a 493 
Eyre, Edward John, governor 
(Treason), a 563 
Equinox mountain (United 
States), b 842 
my operation of (Trust), b 


Era of eas Feeling (United 
States), b 
Erasmus, Denihatne, humanist 
(Universities), b 908 
Erastianism a ara i & 330 
(Tindal), 
Tecion, G. B., naturalist (Tre- 
matoda), b 572, a 575 
ae eye-piece (Telescope), 
te 


in (Tape- 


Ergiinzungs-schulen (Technical 
Education), a 115 
=e mts. (Tomsk), b 


Ericsson Torpedo, a 480 

Erie, battle of Lake, 1818 (Uni- 
ted States), b 808, note 

Erie eanal (Troy), @ 627 

(United States), a 810 

Erie ring, Gould's (United 
States), a 832 

Erigena, Johannes Scotus, 
schoolman (Theism), a 260, a 
261, note 

Erjish-Dagh or Argreus, mts. 
(Turkey), a 695 

Error Cancticnal (Tables), b 19 

Ersaris, tribe (Turks), a 703 

Erskine, Ebenezer, divine ig 
oa Presbyterian Church), b 


Ee Pog rul, chief (Turkey), a 


teaption dermal (Typhus and 
Typhoid), a b 719, b 721 

Erwafi plateau ‘and town 
(Transcaucasia), b 545, b 546, 
a b 547 

Eryx, city (Trapani), a 556 

aa mt. (Transylvania), 


os or Hodoser See (Tran- 
vania), a 555 
Eonond novel (Thackeray), b 


ary oa creek (United States), b 
eee , princess de (Tournai), 


pe ape Santo, ee — del 
Fuego), b 409, ad 
one sect (Taboo), b 22 
“Establishment of the 
(Tides), b 375, b 387-388, 
parse interest in ronnieb 


Este, Alberto d’, Marquis of 
Ferrara (University), a 893 
ber family of (Tasso), b 82, b 


Bather, queen (Thousand and 
One Nights), a b 337 
tienne family, printers. See 
Stephens 

Estuaries, changes in (Tides), a 
876, a 385 

Bichevers, D’, navigator (Tris- 
tan da Cunh ‘a), b 613 

Etech Pa — blocks (Typog- 
raphy 

Biel, 2 tspogeaphic (Typogra- 


Beh 2 (Teniers), a 191 

Etehm ear town (Transcau- 
casia), b 54 

big of bch. eae (Theism), a 


b 26 
Ethics (Theology), a 295, b 296 
Ethi ey), 2M and dogmaties (Theol- 
ED , 


Thevtogica, Rothe (The- 
Bit, The ‘ 


ay at ie 
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a utilitarian (Tucker), 


Ethiopie (Typogra- 
phy), a 740 

Eibinpiana Troglodyte, a b 620 

Ethnology (Tibet), a b 365 

Ethylene (Tar), b 63 

pes country (Tuscany), a 
li 

Etruscan alphabet (U), a b 762 
i gs (Typography), b 


pnees 


akaake (Terra-cotta), b 210 
be by oe race (Umbria), b 770, 
771 
Etsch valley (Tyrol), a b 758 
ae tin mine (United States), a 


Ettore, Cesare di, painter (Titi- 
an), b 448 
Ettore, Fabrizio di, 
(Titian), b 443 
Eucalyptus or Blue gum tree 
(Tasmania), a 
Eucharist, doctrine of the 
(Trent, Council of), a b 
581, a b 584 
ee Acts), a@ b 216, a 


Eudemus of Rhodes, philoso- 
pher Theophrastus), a 297 


painter 


Eudo I., Aquitaine, prince 
(Toulouse), b 516 
Eudoxus 0 


amy historian 

(Troad), a 61 

Eugene, Frang¢ois, Prince of 
Savoy, general (Turkey), a b 
687, a 688 

Eugyra, genus of Tunicata, b 
696 


Eugenius III., pope (Tortosa), a 
490 


(Universities), b 888 
Eugenius IV., pope (Universi- 


ties), a b 897 

Eugenius, usurper (Theodosius 
I.), ab 278 

Eulenberg, Hermann, physi- 


cian (Touch), b 511 
Euler, Leonard, mathematician 
(Tables), a 19 
(Telescope), b 149 
Ne pang te b 597- 
598, b 608, a b 607, a 
608, b 609 
Eunetta, sub-genus (Teal), a 113 
Euphrates tunnel (Tunnelling), 


a 663 
turtle “a the (Tortoise) (T11.), 
b 488, a 489 


Fad de Bruno, mathematician 
(Tables), b 12 
Faber, Johann, naturalist (Tou- 
can), a 507 note 
Fachschulen (Technical Edu- 
eation), b 115 
Factorials (Tables), b 18-19 
Factorization (Trigonometry), a 
b 605 
sine and cosine (Trigonom- 
etry), a 608 
Factor Tables, b 11, a 12 note 
Factors, pa er for m (Trig- 
onometry), b 
Faculties, fied nek (Universi- 
ties), b 959 
rise - (Universities), b 889, 


ag 
Fa-hien, traveller (Turkestan), 
b 680 


Fahrenheit, Gabriel Daniel, in- 
Fae ad (Thermometer), b 808, 
a 309 

Fair Oaks, battle, 1862 (United 
States), b 825 

Fairbanks, Erastus, 
(United States), a 822 

Fairs (Troyes), b 627 

dee tales, German (Tieck), a 

Faith, Beanie (Theism), a 258 

Faith, to relation to Theology, 


_ovemnor 


Faith or hey past (Trent,Coun- 
cil of), a 
i eek island (Tuamotu), a 


Falling aoe Va. (United 
States), b 

Fallmera: Se A Phil ee his- 
torian (Trebizond) 


io pretence (rnet oe a 252, a 


Families, mere of (United 
States), b 876 
Facinadanies (Typhus), a 723 
steppe (Turkestan), b 674 


b |} Fanning, Edmund, Tory, (Try- 


on), b 946 

Farad, unit of measure (Tele- 
graph), a 124 

Faraday, Michael, chemist 


(Telegraph), b 123, b 124 
Farinaccius, Prosper, 

(Torture), b 495, a 496 
Farley, mathematician (Tables), | 


jurist 


Farmer, Moses G., electrician, 
(Telegraph), a 930 
Farms, size of (United States), b 
878 


— of (United States), 


Farragut, David, admiral (Uni- 
ted States), b 825, b 828 

Fasciola, genus ‘(Trematoda) 
(I1L.), @ b 569-578, a 5 

Fast-day, April iieanangiotve 
Day), b 937 


Fatemites, dynasty (Tunis), b 
660 


“Fathers of chapels’ (Trade 
Unions), a 533 
Fathers and Children, or Sons 
(Tourguenieff), a b 519, note 
Faults, testing for (Telegraph), 
b 127-128, a 133 
Fauna Tasmania), a b 80 
(Tahiti), a b 28 
Pee , b 222 
Transbaikalia), b 542 
oTranecael) a to b 544, note 
Transv 
(Tunis), a 660 
Turgai), a 668 
Turkestan), b 675-676, b 679 
Uganda), a 765 
neotropical (Tanager), a 50 
Faust, Johann, printer. See 
Fust, Johan 
Faust, translation of Goethe's 
(Taylor), a 98 
Fauth & Co., — (Tele- 
scopic Work), a@ b 985 
Fawcett, Henry, political econo- 
mist (Taxation), a 92 
Fawkes, Farnley Hall (Turner), 
a b 706 
Fawkes, Guy, conspirator (Tor- 
ture), b 494, note 
Fayrer, Sir Reo physician 
(Tiger), b 
Fazil Ahmed, grand vizier 
(Turkey), b 
Federal sabe nature of 
(United States), a 797, a b 799- 


800 
Federal school (Theology), b 
287-288 


Federalist, journal (United 
States), b 800 
Federalist party (Burr), a 837 
(Taylor, J.), @ 927 
(United States), a 800, b 
802, a b 803, a » 804, a 
805" b 807, b 808, b 809, 


a sil 
extinction of (United 
nega a b 809 
Feeding-board in Pe press 
(Typography), D7 
Feer, Leon, or eanat (Tibet), 
a 368 note 


Feet of birds (Touch), a 509 
Feil, ee opticians (Tele- 


scope), b 150, b 154 
Felkel’s Tafel er  Factoren 
(Tables), a 12, note 
Fell, John, Decne (Typogra- 
phy), a b 74 
Fellowships, EER (Uni- 
versities), a 961 
a (Universities), a 909, 
Felton, Sir John, assassin (Tor- | 
ture), a 494 
Fenestella, yore historian | 
(Terence), b 208, a 
Feoffment to uses (Trust), b 633 
Ferdinand III., grand-duke 


Ferro, Scipione del, mathema- 
“Hrd, a lia), a 74 
Festival of La Tarasque (Taras- 
con), b 66 
Festivals, Athenian (Theseus), 
a b 315, note, a 316 
is (Thesmophoria), 
Festus, Soma Pompeius, lexi- 
cographer (Tody), a 460 note 
| Féte de la Liberté > ralien), b 37 
| Fetish (Totemism), b 496 
Feuerbach, Ludwig Andreas, 
theologian (Theism), b 264 
Fevers, continued (Typhus), a 
718-723 
Fewkes, J. Walter, naturalist 
(Tremadota), a 575 
a vegetable (Tree-fern), 
Fidei commissum, in Roman 
law (Trust), a 633 
Fielden, John, <leeemmcparer 
(Todmorden), b 
Fielding, aa A (The- 
atre), a 246, b 24 
Field rangefinders (Telemeter) 
Citing: “Temerain painti 
ing e, ntin 
"itera ab 709 id 
Figurate numbers (Tables), a 18 
Figu ring lenses for aberration 
bys oD b 152-153 
Fihrist (Tabart), b 6, a 7 
Ci and One Nights), 


a 


| ~ islands (Taboo), a 21 
| Fi 1 aarti (United States), b 


Fiiipowsk . Fiat ier cited (Ta- 
es), ab 
Fillmore itera, resident 
(United States), a 


Finance Department (Board of 


tury rgot), a b 669 
Finek, eS a 
(Tables}, a 13 
roe improyed (Telescope), 
Finding, law of ae b 251 
Finlay, yea tor (Tre- 
bizond), a 
Finley, “J. se meteorologist 
(United States), b 858 
Fins or rays of feeling (Touch), 


b 508 
Fiore, Antonio del, mathemati- 
cian (Ta hes a 74 
nited States), 


Fir-tree fo 
a b 861 

Fire-ball (Thunderstorm) a Lg 

Fireless Engines (Tramway), b 


540 

Fires, forest ‘eak), b 110, b 111 

“Firing,” ant disease (To- 
bacco), a 

= fruit, offering of (Tithes), 


Finteabaal, lexicographer (Ta- 
bari), a9 

Fischer, Ernst Kuno Berthold, 
phiosepene (Trendelenburg), 


Fish, eating of {Taboo & 23 
ten Tremkieahh, ab 


Fisheries epee on 
(Trans woe noa8 


(Tunny) b 66s-0ae, i 
ae a es Pe 


(Tuseany), b 713 scopic 
Fermentation of Tobacco- | Fitzgeoffrey. s 
leaves, b 452 | (Tourneur), b 


Fernandes, Francisco, physi- | Five For’ 
ted S| 


cian (Tobaceo), a 451 
— plants (Tree-fern), a b 


a eee ducal court of (Tasso), 


Fe 
\ Ferro, 


oe, 
Fl 


a a —t a 


Forest awe polis thungusee), 


Flong, pa Seen (Typogra- 
phy), a 

Flood and ebb defined (Tides), 
b 375-376 

Flood Rock (Tunnelling), b 662 

wine 5 destructive (Toulouse), 
a 

— sloping (Theatre), b 243, 


Floor-Tiles (I1l.), a b 416 

Flora (Tahiti), b 28 
Tasmania), a 80 
Texas), a b 222 
Transbaikalia), a b 542 
Transcaspian), a 544, a 545 
Transvaal), b 550-551 
Tula), b 642 
bru is), a 660 
Turgai), a 668 
(Turkestan), a 676-677, b 679 
(United States), a 859-863 


517 
Florentine gig ti (Terra- 
cotta) (i. ), b 211-212 
“ Florida,” privateer (United 
States), 'b 826 
Florida, state, (Universities), a 
913, a b 953 
history (United States), a 
817, a 818, b 821, b 832,a 


$33, ail 
statistics (United States), b 
853, a b 855, a b 856, b 857, 
a 858, a b 860, b 870, b 873, 
a 878 
Florida, territory (United 


geal a 783, a 793, b 811, b 


8 
Florido, mathematician. 
Fiore, Antonio del 
pe sede (United States), a 


83 

Fludd, Robert, eee 
(Thermometer), b 308 

Flue, Nicholas von der, hermit 
(Unterwalden), b 915 

Flukes, worm (Trematoda), b 
568-575 


Flute, nose (Tahiti), b 28 
arid Bags or German, 


552-554 

“Py roe an South Africa 
(Tsetse), b 

Flyer in Printing press (Typog- 
raphy), b 

Focal Bates 7 ceed 
(Telescopes), a b 1 

Foersch, liar (Upas), 48 16: 

Fol, Hermann, anatomist (Tuni- 
cata), b 647, a = 

and Folk-Tales, 


Hungarian (Tom ips , b 465 
Folk-lore, Greek (T ete 316 
Fons or Brunnen, Johannes, 

naga ed (Typography), a 


Fontenay, Theresa Cabarrus, 
comtesse de (Tallien), a 38 
Fonts of type ( phy),ab 


Food (Tree-fern), b 568 
taboos (Totemism), b 498 

Foote, > a Hull, admiral 

(Grant), b 

rbes, H. ns naturalist (Ti- 

mor), b 424 
(Timor Laut), a 425 

rmtat cr Alexander, 


Forbes 
ornithol Le a 621 
eae _— sl (Unk nited States), 


ade oscillations theory 
ea), a 378, b 379, b 380, a 


887 
ti Tides), 
Fores, ar ng (Tides) 
_ Foreigners bi Spat Sa 696 


r (Techni- 
cal Iiation), b 115-116 


See 


y (Teak), b 111, a b 112 
Te ab 222 


sa | 


INDEX 


Formosa, mountaineers of (To- | 
temism), b 497 
Forster, George, physicist (Uni- 
ted States), a 854 
Fort Brown (Ta lor, Z.), a 928 
roe Carillon (‘ iconderoga), b 
do 


Fort Chissel (Tennessee), b 194 | 


Fort Harrison (Taylor, Z.), a 928 
Fort Loudon (Tennessee), b 194 
Fort esgems (Texas), a 222 
Fort Sully, 
States), a b 856 
Fort Worth, city (Texas), b 222 
Fortbildungs-schulen (Techni- 
eal Education), a 115 


Fortnightly inequality (Tides), | 


b 392-393 
Fortress (Toul), b 513, a 514 
(Ulm), a 768 


| Fortune, Robert, traveller (Tea), 
“Floral Games” (Toulouse), b | 


a 104,a 110 
Fortune Theatre, 
(Theatre), @ 243, note 
Fossils Line b 202 
Foucault, Leon, optician (Tele- 
scope), @ 159 
Foucault’s air-fan, improved 
(Telescope) (Il].), a b 170 
Foucaux, P. .,  orientalist 
(Tibet), a 368 note 


London 


Fox, Charles James, premier | 


Tooke), a 474 
Thurlow), a b 354 


Fox and North coalition (Thur- | 


low), a 354 

Foyle river (Tyrone), b 759, a 760 

Fra AnselO, painter (Trum- 
pet), a 6 

Fractions, val ar (Tables), b 12 

Fraipont, ulius, naturalist 
‘peng ab 570, a 575 

Francis I., German emperor 

Hh eag hs b 713 

ugut), @349 

a 7 Sancta Clara, or 
Christopher Davenport (Tay- 
lor), a 100 

Franciscans, monks (Templars), 
b 179, b 180 ; 

Francke, Augustus Hermann 
theologian (Universities), b 


ees district (Thuringia), 

a 

Franco-Prussian 1870 
(Thiers), b 324 

Frankel, Zacharias, rabbi (Tal- 
mud), a 43 

2 emp e mountains (Thur- 


ce) 
— n, seats (Tennessee), a 


war, 


1 
Franklin, Benjamin, philoso- | 


her (United States), b 779,a 
'83, b 784, b 790, b 791, b 72, a 
793, a 796, b8ol 

Franklin, Sir gah explorer 
(Tasmania), a 

Franklin rae ate (Telegraph), 
b 132, note 

Fraser composing machine 
(Typograph y) (ih), b 746 

Fraser distri iting” machine 
(Typography) (1 me he 

Fraser lake (Taboo), b 

Fraudulent trustees (rast), ab 


637 

ewe town (Thurgau), b 
351, a 352 

Fraunhofer, ot, fri opti- 
cian (Telescope), b 


Fraunhofer mounting (Tele- | 


scope), a b 162 
Nae aera (Telescope), b 
53, a b 154, a 155,b 1 
Fraunhofer’s are (Tele- 
seope) (T11.), b 
Frederick I. Tuararossa, em- 
bball a Med 888, 


Frederick iL. emperor (Tem- 
lars), b 177, a b 178 

reason), b 561, note 
Universities), a 888, 


$90, a 892 
Frederick IJ., Great, Prussia 
(Trenck ), a b 576 
(Universities), a 902, a 


903 
Frederick ae elector palatine 
Tables). ¢ 
Frederick ve tao duke 


Pee yt Si Swabia, duke 


tonie Order), a 218 
3 re rg, Battie of, 18 


“Orited Beates}, a 826 


climate (United | 
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| Fredonia, N. Y., town (United 
States), b 865 

| Free soil party (Taylor), b 102, 

| note 

(United States), b 816, 
b 818 


Free-state settlers 
States), b 819-820 
Free-trade party, 
(United States), 
| Freedom, colonial 

States), b 781 
| Freedom of thought (Theology), 
& 283 
Freeman, Edward Augustus, 
historian (Titles of Honor), a 
b 445, notes 
Freeman, James, divine (Uni- 
tarianism), a 774, note 
Freezing-point of water (Ther- 
modynamices), b 807 
(Thermometer), b 308 
Freights, reduction of railway 
(United States), a 831 
French re yery (Tong-king), 
a 468, a b 469 
aid of the revolution (Uni- 
pe a dt b 790, b 791, a 


(United 


Democratic 
b 883, b 834 
(United 


annexation (Tahiti), a 30 
colonization (United States), 
b 777-778, b 781-783 
Directory, conduct of (Uni- 
ted States), a 804 
finances, Bp eentury (Tur- 
aye 669 
Freneh and Indian war, 1756- 
1760 (United States), b 782 
French industrial schools 
(Technical Education), b 
114, a b 116-117 
invasion (Tunis), b 661 
kings, oath of (Tours), a 522 
language (Treaties), b 564 
law (Treason), a 559, note 
neutrality, secession war 
agian States), b 88, a 


| French Revolution, 1789-1793 
(Talleyrand), a b 35 

(Tallien). b 37 

Sener b 323 

BA cid a 459 

(Toulon), b oly 3 

(Trappists), b 557-558 

(United States), ab 803 


French Revolution, 1830 
(Thiers), a 324 

French tapestr Se pr a 231 
(Theatre), 


type sizes (Typography), b 
‘ 


French Universities, a b 889, b 
890-891, a 894-895, a 900, a b 902, 
b 906-907 

Freseo, painting (Tempera), ab 
173, a 174 

“Friars,” blemishes (Typogra- 
phy), a 751 

Friction, cosmogonice view of 

tidal (Tides), a 404-406 
and Equilibrium form 
(Tides), b 383 
influence on solar obs of 
tidal (Tides), b 405-406 
sgh receiver (Telephone), 


139 
Friction, tidal (Tides), b 399- 
| Friendly societies (Trade 
Unions), b 531, a b 533 
“ Friends of God” (Tauler), b 88 
sates Sr it (Terra-cotta), 
Roman (Terra-cotta), a 211 
Fringillide, family of birds 
(Tanager), b 49 
ee ae tit! (Tele- 
ab 
a sker colt. | printing press (Ty- 
Filth nigeree” Plt i 4 chief 
Frithiofssaga (regnér), al18 


(Ulfilas), a 


hi inc ae genus of (Tunicata), 


. John, printe vd ihe 
Froben, John, printer (Typog: | Gambling in oil (United States), 


Game, hunter's ae b 758 
Games (Tahiti), b 


raphy), a 739 
profinery ye leat 


tta 
Frog, animal (Toad), a b 450 


(Terra- 


Fronds war of the (Turenne), — . 


Front or polerene range (United 
States), a 84 
Froward,. cape (Tierra del Fue- 


go) founder 


, Edmun 
a Mi as b 740, a 741 


979 


Fucine, lake, draining of (Tun- 
nelling), a'663 

Fuel, common form of (United 
States), a b 863 

Fuel from coal (Tar), b 63 

Fugitive slave law (United 
States), b 816-817, a 819 

Fulk V. Anjou, King of Jeru- 
salem (Templars), a 176 

Fulton, Dr. John, historian 
(Talbot), a 919 

Functions, analytical treatment 

a (Trigonometry), b 609- 


oo (Trigonometry), b 


periodicity of (Trigonom- 
etry), a 
relations of (TrgOnrey 
(Table), a 599 
value of (Trigonometry) 
(Table), a 599 
Funeral Oration of Pericles (Thu- 
cydides), b 343, b 346 
Funeral rites (Tibet), b 365 
Furness Abbey (Ulverston), b 
769, a 770 
Furniture in printer's chase 
(Typography), a 746, b 756 
Furnivall, John Talbot, lord 
(Talbot), a 31 
First, Walter, patriot(Tell), 171 


“Partum” ‘in Roman’ law 
(Theft ), a b 250, a 251 
Furtwaengler, archeologist 


(Terra-cotta), b 212 

Fust, Johan, printer (Typogra- 
phy), a 723, b 727, a b 728, b 
730, a b 731, ab 732, a 733, a 734, 
a 739 

Fustian (Textiles), b 228 

Fuzili, poet (Turkey), b 698 


Gabes, port (Tunis), b 660 
Gabet, missioner (Tibet), b 359, 
a 363, a 364 

Gabler, Johann Philip, theolo- 
gian (Tr heology), b 295 

Gadow, ornithologist (Tit- 
mouse), b 446 

Gage, Thomas, general (United 
States), b 787, a 788, b 789, a 790 

Gaines’s Mill battle, 1862 (United 
States), a 826 

a islands (Tortoise), a 
b 487 

Galbraith and MHaughton’s 

Manual (Tables), b 16, 7 

Galcha, people (Tajak), a b 30 

Galdan monastery (Tibet), a 368 


Galileo, Galilei, astronomer 
(Telescope), 6 147-148, 
ab 151 


Thermometer), b 308 
Tides), b 377 
Gall pager (Trematoda), 
b 572, a 57 
Galland, atin archeologist 
(T housand and’ One Nights), 
& 337, b 338 
Galleries in Tunnelling, a 662 
Gene printer’s (Typography), 


Gallie acid (Tannin), a 53 
eed Ager, district (Um- - 
bria), a 771, a 772 : 
Gallirex, genus (Touraco), b 518 _ 
Gallopavo, bird (Turkey), a 699 
Gallotannie acid Cat b 62 
Galls (Tamarisk), b 45 
(Tannin), b 52, a 53 
Galtchas, 10, pOveeS (Turkestan), b 
677, 
Galtees, mts. (Tipperary), b 482 
Galvanometer measurement 
(Tele: eg b 124-125, b 125, 


abl 
gebbec sgt mirror (Tele- 


caveat ely tee 4 io b 221, a 


(hited States), a 856 
See te mounting (Telescope) 
é 
mbier jad (Tuamotu), b 
639 note, a 


Roman (Trajan), a b 536 
mma function (Tables), a9 
Ga river meee ie a 42 
Ganges river (Tirhut), b 
Gannett, Henry, 
(United States), 833 
Garamantes, people (Tibbus), a 


* Garnier, 


980 


Gardiner, William, mathema- 
tician (Tables), b 14 note 

GARFIELD, James eae 
president uaa States), b 

36, b 837 

Gargarus, peak (Troad), b 617 

Garita Hills (United States), b 
S46 

Francis, adventurer 
(Tong-king), b 469 

pterole o, ll, painter (Tisio), a 
4 


Garrison, Wm. Lloyd, abolish- 
ionist (Tappan), b 922 
(United States), b 815 
Garrod, Alfred Henry, natural- 
ist (Tapaculo), a 54 
Gartang valley (Tibet), : 361 
Gartak, town (Tibet), b 362, b 
363, a 364 
Garway or Garraway, Thomas, 
restaurateur (Tea), b 108 
Gas, natural (United States), b 
865-866 
supply (Trade Unions), a 532 
Gascoigne, William, astronomer 
(Telescope), a 148 
Gasparinus ar wre (Ty- 
pography), a 730, a 731 
Gaspee, burnt schooner (United 
States), a 787 
Gasterostomide, ap rigeey (Tre- 
matoda), b 573, b 
Gastrie fever (Typhoid), b 720 
ree , parasite (Trematoda), 
a 572 
Gat Rand range (Transvaal), a 
550 
Gates, Horatio, general (United 
States), b 789, a b 792 
Gatien, missionary (Tours), b 522 
Gauge, instrument (Tides), 
390, b 394-395 
Gauls, history of the (Thierry), 


Gauls, invasion of (Troad), b 616 
Gauss, Karl Friedrich, mathe- 
a matician (Tables), b 
11, a 13, a 14, note, a b 
17,a18 
(Telegraph), b 120 
(Trigonometry), a 602 
Gaussian logarithms (Tables), a 


panes battle of, 1244 (Templars), 

a178 

Gazimur river and mountains 
(Transbaikalia), a b 542 

Gebel Feir, burlesque (Tudor), a 


948 
Geber b. Aflah, astronomer 
(Trigonometry), a 597 
Gedundub, lama (Tibet), a 368 
4 EE. king (Transylvania), b 


Geissler’s nitrogen Thermome- 
ter, b 310 

Geldenhaurius, ra eas es. 
(Lypography), a 724 

Gellius, es author (Thuey- 

Gnas, is hy), b 743 
m type (Typography 7 
Gem-engraving (lassie), b 81 

Gemara (Talmud), b 40 

Gemmation, bony a 605, by 
spe 7, @ 655, b 656, 


Fi asi 1 rope b a74-475 

Genealogical studies, Arabic 
(Tabari), ab6 

General con regations (Trent, 
Council of ft), 0.580 

General Theclegiesl Seminary, 
N. Y. (Turner), a 949 

Genesis, 
(Theism), a 255 

Genet or Genest, Edmund 
Charles, litician (United 
States), b 803 

Genre work (Terra-cotta), a 208, 
note 

hme ( Tp reese | 

obannes (Typography), 

Geoffrey Fulcher, chronicler 

(Templars), b 176 
eoffrey de Preuilly, ‘ee of 

Tours (Tournament), b 

Geographical eae te 
per ation (United States), b 

oa ten, yrmeateencnry et), 

Poet y (Tasmania), ab 79 
‘ennessee), b 193 

Texas), b 
Transbaikalia), b 542 

Transcaucasia), b 546 

heen , ab 675 

Ulfa), a7 : 


opening chapters of | 
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Geology, i eres (United 
States), b 847-84 
Coast Ranges(U nied States), 
b 85 2 
Colorado basin 


e (United 
States), b 849-850 
shear Fama (United States), 


Mississi pi valley (United 
States}. a 852-853 
New England 
States), b 842 
Geology et physical changes 
peneeeenian). b 543, a b 


(United 


Geometry, abstract (Thales), a 
b 236 
discoveries in (Thales), b 


Egyptian (Thales), a b 236 
interpretation (Trigonome- 


try), a b 604, a 605 
practical oy Pe of 
(Thales), b 236, a 237 
Geometry without Axioms 
pibempson), b 331 
George fe England (Town- 
rag b 523, a 524 
George ae England (Universi- 
ties), a 403 
George III., England (United 
States), a 790 
George IV., England, regent 


(Tarleton), a 923 
Georgia, colony(United States), 
b 777, b 778, b 785, b 787 
Georgia, country (Tiflis), b 411 
“Georgia.” coal (United 
States), b 826 
Georgia, slate (Universities), a 
913, a b 953, b 960 
history of (United States), b 
792, a 800, b 801, b. 809, 
sli, b 821, b 826, a b 828, a 


statistics (United States), b 
853, b 855, b 856, b 857, b 
858, a 859, b 860,b 864, a 
867, b 868, a b 872, a 878 

tapers (United States), 
a 84 

Georgian Islands (Tahiti), a 27 
Gerard de Riderfort or Bide- 
ford, master (Templars), a 


of wee 
(Truce of God), a 
Gerhard, Goan 
(Typbus), b 720 
Germ theory of disease (Tre- 
matoda), b 572-573, a b 574 
Pere: George, lord (Thomp- 
son), b 8380 
German block-books (Typog- 
raphy), b 726 
ret (Tiberius), b 356, 


bishop 


ti odiein 


industrial schools (Techni- 
no Education), a 115, a6 
law (Treason), a b 559 notes, 
b 561 note 
mounting (Telescope), 2160, 
a 163 
La are (United States), 
ab 874, a 875 
printers, merits of (Typog- 
raphy), a 756 
German Sea (Tides), a 398 
German Universities, a 889, a 
895, ab 896, b 897-898, 
a 900-902, b 902-909, 
a 
medizval aspects of, a 


Germania (Tacitus), a b 25 
(Trajan), b 535 note 
Germanicus gee 
(Tiberius), b 357, a 35 
eer relation 2 the 
Church (Trent), b 578-580 
Germs of a (Typhus), b 


Y ie nw 


relapsing fever(Typhus) 


Gernssheym, Peter de, printer. 
See Schoeffer 
Gerry. Elbridge, olitician 
note ~ 


(United States), a 7 
ba i mua, Conqu (Tasso), 
Piha se Liberata (Tasso), b 
82-83, a b 84 
Torkey)'® 699 a a 


Turk ey), b 
Gessler, tyran ell)’ b Th, a 


Gettysburg, battle of, 1863 (Han- 
cock), a 838, a 839 
(United States) , a 827 


Ghats, mountains(Tray ‘ancore), | | 


b 558 
Ghazel, poem (Turkey), b 697, a 


698 
Ghazi Fazil, 
698 
Ghughé 


poet (Turkey), a 


or Gugé, province 


(Tibet), a 366, b 367 


oo people (Turks), b 701, a | 


Gia Long, king, Annam (Tong- 
King), a 469 


| Giama-Nu-chu, = er (Tibet), b | 


360, a b 362, b'36 
Giamda, town (Tibet), b 363 
Giangchi, town (Tibet), b 364 
Giard, Alfred Mathieu, anato- 
mist (Tunicata), b 647, b 658 


Gibbon, Edward, _ historian 
(Thompson), b 330 
Gibbons, Orlando, composer 


Tallis), a 39 

Gibeon, town (Tabernacle), b 9 

Gibson, Thomas, painter (Thorn- 
hill), b 335 

Gilbert a sees KER (Tem- 
lars), b 

Gilbert ae a ran school- 
man (Theism), b 

Gilbert, Sir Humphrey, naviga- 
tor (United States), b 776 

i s Peak (United States), a 


Gilles ie Thomas, _ divine 
ty nited Presbyterian Chureh), 

Gilles, James, caricaturist 
(Tooke), a 474 

Gillyflower (Tisio), a 487 

Gintl, aie (Telegraph), a 


132 
Giorgi or Georgi or Rimini, 
Agostino Antonio, monk 
ibet), a 368 note 
er painter (Titian),b 441, 
a4 


Girard, Albert, mathematician 
(Trigonometr ry) b 597 

ies trees (Teak), a 111 

“ Gironde, Fury of the”? (Thé- 
Toigne de Méricourt), a 314 

Girtin, Thomas, painter (Tur- 
ner), @ 705, a 707 

Glacial period (Tobolsk), b 457 

Turkestan), a 675, a 


676 
Gladstone, William Ewart, 
statesman (Taxation), a 93, a 


Glaisher, James,mathematician 
(Tables), b 11, b18,ab19 

Glaisher, J. w. Ea, astronomer 
ne: b 608, a b 


Gland, subneural i 
647-648, a b 650. b 654 
tee, , yolk- (Trematoda), a 


Glareanus, Henricus Loritus, 
poet (Tell), b 171 

Glass, optical flint, invention of 
(Telescope), b 150 

Glendale attle, 1862 (United 
States), a 826 

Globe Theatre, London (Thea- 
tre), a 243 note 

Glossina morsitans (Tsetse Fly), 


a 639 
clukhot, town (Tchernigoff), a 


0; 
Gmelin, a ppg chemist (Ul- 
tramarine), a 76! 
Gnagpa, king (ribet) ), b 867 
ae a e writings ( (Thomas), b 


3 829 
Gnya-khri, kin Tete b 366 
Goats , Angora (Turkey), b 695 
Gobelin tapestry (Textiles), a 
Gobl plateau 65: aed 


Purbesenil, a 673 
God, “ae erhood of (Theism), b 


Adee Cary b 264, a b 
pe poet Uli oats ae 
Theosop 
God. kdngtiom of i Seology), 
ing — ap in religion (The- 
0 
gah aes et Testament, b 254 


New 
‘heism), b 258 
wrath i Theism)}, b 267 


Geethe, Johann Wolfgang, poet 
(Tegnér), a 118 

Goklen, tribe (Turks), a 703 

Goktcha lake (Transcaucasia), 
b 546, b 547 

} | Gold (Tasmania), b 79, a 80 

(Turkestan), 6 679 

| Gold cloth (Textiles), a 228 

| Gold oo (United States), b 


deposits ftoxas), b 221 

distribut ig of (United 
States), b 

Gold eer Cr eidaits ania), a 


Altai (Tomsk), a b 467 
rise of (United States), b 


863, a 864 
Gold mines(Thashall a 240 
(fran a 543 
Transvaal), b 500, a 552 
Gold and silver roduct(United 
States), b 867. »b 870 
Gold thread (Textiles), a 228 
co school (Trotzendorff), 


Golden Gate, San Francisco 
(United States), a 857 

Golden Grove, Pied manual 
(Taylor), b 1 

OL eee port (Tunis), b 660, a b 


66 

Goltz, Frederich L. , biologist 
(Touch), b 511 

Gondophares, king of Parthia 
(Thomas), b 328 

Gonozooids of Doliolum (Tuni- 
cata), b 654 

Gonzaga, Ereole de, cardinal 
ge > council of ), b 583, b 
584, a 585 

duke 


sacha (Trumbul 
Goodsiria, genus a, a 


657 
Goodwin, Icabod, 
(United suite) e 
Goodwyn, Henry, mathemati- 
cian (Tables), b 12, a 13 
Soot Charles, inventor 
(United bag et 17 
Gori, town (Transcaucasia), b 


547 
Gosnold, Bartholomew, nayiga- 
tor (United — a7i7 
Gospels (Tatian), , a 88 
Conk Poiip Be. ‘naturalist 
‘0. 
Gotehebés, Pk people (Turks), b 
Gorteg é 7 3 e, Stockholm 
r), & 
Gothic typetTypography), a 738, 
Goths, al en of (Ulfilas), b 
cones University, b 903, a b 
Gott'se capacity test (Telegraph), 
Gould, Be 


th 
Goounite {Relesoopte Wh bik}, A 


Goalie ‘Jay, Brie Ring (United 
a 
se ery ws (Tapa- 


Gould, 
croucan) a 


ye Gouttss Sean 


a62l 
.b 474 
Government, feudal (habit, a 


governor 


» | ation) 68h ee oa 


Grant, James, British soldier 
(Tennessee), b 194 

Grant, Robert 
(Telescope), a 146 

Grant, Ulysses penpeen general 
(Thomas), b 938, a 9 

GRANT, Ulysses chguen, presi- 
dent (United States), a 825, b 
826,a b 827,a b 828, a 830, b 
832, b 836, b 837-838 

— alphabet (Tamils), a 
4 

Grantham motor (Tramway), a 
540 


astronomer 


= juice (Tartaric Acid), a 


Graphical determinations 

des), ab 394, a b 401 

GiasserTiliy. Francois Joseph 
Paul de, count, admiral 
(United States), a 793 

Gratianus, Augustus, Roman 
emperor (Theodosius I.), ab 
277, a 278 

Gravity, 
(Tides), a b 380 

Gray, Asa, botanist (Torrey), b 


Gray, Elisha, electrician (Tele- 
graph), a 134 
(Telephone), a b 139, 
ab 142 
Gray, Peter, De pemancinn 
(Tables), b17,a1 
Gray, Robert, ed (United 
Pas tas b 806 
raylock or Saddle mountain 
(United States), b 842 
re Peak (United States), a 


Great Basin (United States), a b 
$48, a b 855 
foresis (United States), 


Great Britain, aap en- 
ecroachments in 1804— 
1812 (United States), b 
806-807 


Nb ere of (United 


Great Hoggart ty Diemond(Thack- 
eray), b 232 

Great lake (Tasmania), a 79 

Great North Mts. (United 
States, b 844 

Great Northern rer Tun- 
nel (Ill.), a b 665 

Great alley (United States), b 


ab 845 
Great “Wash valley (United 
States), b 849 
ee History of (Thirlwall), b 


a 
Greece, ae of (Tur- 
key), a b 69 
Greece, Torture in, a 491 
Greek alphabet (U), a 762 
(Terra-cotta) 


architecture 
(IL), a b 210 
commerce in 18th century 
(Turkey), b 688 
en a erra-cotta) (Ill.), b 
Greek ft fate. | b 552 
letters, modern (T), b5 
ecules (typography), b 
eessnene 
Jol wee pg 
3 Urhecoritns), ab 


m_ 
a ml (Theism), b 257- 


tendency 


cranes in England a 
eaphy), he 730-7 740 (Typos 
a es 414 
241-242 


Tonsure, 
traces of ees iti 
Wearing (1 (text ties) 1.),ab 
Grgeleyy Horace, editor (United 
‘oreen | humming-bird (Tody), a 
6 Mountain United 
Green ae Boys ( 
Tinea Svremseine (United 
reen Pond is 
: d Mts. ( United 
w, bird (Tody),a 


lunar deflection of | 
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Greenbacks, currency (United 
States), a b24 
Geccawisn observatory (Tele- | 
scope) (I11.), a b 161, b 170 
(Time), a 421 
(Transit Circle), b 547, a 548, 
b 549 
Gregor, William, chemist (Ti- 
tanium), a 487 
Gregorian Telescope, (I11.), b 157 


Gregorius, Mar, patriarch 
(Thomas), a 329 

Gregory IX., pepe (Universi- | 
ties), a 891, a b 894 

Sroaen XI1., pope (Universi- 
ties), a 893 


Gregory, Caspar René, scholar 
(Tischendorf ), b 436 note 

Gregory D. F., mathematician 
(Trigonometry), a b 607 

Gregory James, geometer (Tele- 

scope), b148 
(Trigonometry), b 597 

Gregory, Olinthus, mathema- 
tician Gta a 16 

Grogan’ s series(Trigonometry), 


Greiffenklau, Richard von, 
archbishop (Treves), a 588 

Grenville, George, premier 
(United States), ab 785, a 786 

Grimm’s Household Tales, b 32 

Grinnell, Iowa, town (United 
States), b 858 note 

Gxigper: cable (Tramway) (Ill), 


a 
oon wet, law (Transvaal), a 


Grooved rail (Tramway) (Ill.), a 
b 538, a b 539 
Grosser Beerberg, mt. (Thurin- 
gia), a 353 
Grote, George, historian (Thirl- 
wall), a b 326 
(Thueyaides), a 345, a 


Grottos, sacred (Temple), b 181 
rer Jacob, preacher ( ‘aney), 


Grubb object glasses(Telescope), 
b 153, a b 154 
Grubb, Sir Howard, optician 
(Telescope), ; 152, ab 155, b 
158, a 161, b 170 
Grubb’s mounting (Telescope), 
a160, ab 161, a b 164, b 
165-166, b 169 
siderostatie telescope (I11.), 
b 167-168 
Grub-mthah-sel-kyi-mé-lon, Serip- 
ture (Tibet), a 366 
Gruppe, Jan, critic (Tibullus), 
6 372, a 373 
Gruson, Grosses Einmaleins (Ta- 
bles), *a 12 
Gancina. ge (Tibet), a 366 
Gtsangma ‘klu hbum dkar-po,sutra 
(Tibet), a b 366 
2 apy et mountains (Texas), 
a b 221, a 222 
Beadatene river preenes b 220 
Guaiacol (Tar), a 6 
Guarini, Casall Guarino, 
architect (Turin), 5 670, a 671 
Gudermann, mathematician 
(Tables), b 18, a 19 
(Trigonometry, b 603, a 


Guerrero, archbishop (Trent, 
Council of), b 583, a 584 4 
e 


Guetihb 
ae) b 838 
Guibal fans (Tunnelling), b 668 
= ttypograph > %, oe 
(Typography), b 7 
a Joseph de, orientalist 
Gh urks), b 700 note, a 701, b 


Guilford Court House,battle of, 
1781 (Tarleton), a 923 

(United States), b 792 
ny SNe hana 


7, b 888, a 889 
Guimeh, Jean Baptiste, chemist 
(Ultramarine), a 769 
Guinand, Pierre Louis, optician 
(Telescope), b 150 
Guinea-fowl (Turkey), a 699 
Sener: village ( eheran), b 


donoetian explosive(To: oO 
oe Pp! (Torpedo), 


Gun factories (Tula), a 643 
seg oe oh works on (Tartaglia), 


Sern river (Unitea States), 
b 846, a 847 

Gunter, prt leet astronomer 
(Trigonometry), 'b 597 


eapture of 


} Gushri 


Guizot, Francois Pierre Guil- 
laume, historian (Thiers), a 
324, b 825 

Lars prarsnoe! Transeancasis), 


Khan, 
(Tibet), a 368 
Gusinoye lake (Transbaikalia), 
b 542 
Gustavus Adolphus, 
Sweden (Tilly), b 417 
Gutenberg, sonan, printer (Ty- 
pography), b 727, a b 728, b 


Mongol chief 


daly 
730, a b 731, a b 732, a b 733, ab 
734, @736 

Gutschmid, , orientalist 
(Thomas), b 828, a 329 

Guy de Lusignan, king of Jeru- 
salem (Templars), @ b 177 

Guy, Thomas, philanthropist 
(Tamworth), b 49 

Guyot, Arnold H., physicist 
(United States), b 841 note 

Guzman, Alonzo Perez de, hero 
(Tarifa), a 71 

Gwynn, Nell, courtesan (Teni- 
son), b 191 

Gye ie BCOns, town (Tibet), a 


Gyangtse-jong, town (Tibet), b 
erithee tribes (Tibet), @ 365 
Gygis genus (Tern), b 206 
Gypsies, race (Lransylvania), b 
Siam eountry (Texas), a 220, 
Gypsy Tent, a 200 


Gyrodactylide, parasites (Tre- 
matoda) (Ill.), a b 573, a 574 


Haarlem, early rinting at 
(Typography), ab 732, a 
738, b 734, a 735 


Habeas Corpus, writ (United 
States), a 798 
suspension of (Taney), a 922 
(United States), b 823, a 
825, b 832 
Hackmatack forests (United 
States), a 861 
Haddarshan Mosheh, rabbi 
(Talmud), b 42 note 
Hadley, John, mathematician, 
(Telescope), b 148-149 
Hadrian blius /&lius, 
peror (Trajan), a 537 
Hadrian’s villa (Tivoli), a 449 
— Qux, edict (Tribonian), a 


Hematite ores (United States), 
b 866, a 867 - 

Hafsites, dynasty (Tunis), a 661 

Hagenbach, Peter yon, soldier 
(Tell), al72 

Hagiographa (Targum), b 68, 


em- 


Hahn, von, author (Tales), a 


33 
Hahn, Ulrich, or Udalricus Gal- 
lus, printer (Typography), a 


729, 
ae hapa port (Tong-King), a 


Hairs, vibrissal (Touch), a 509 
et Series author ( ‘urkey), 


Haji gh "Khalifa, 
‘abari), a9 


Hikke or Haho, river (Togo- 
land), b 460 

Hlethoh (Talmud), b 41 

Hale, John P.,senator (Toombs), 


a 943 
Hale, Nathan, patriot (Tall- 
madge), agld 
Halesian plain (Troad), a 615 
Halibut parasite (Trematoda), 


bibliographer 


a 573 
Hall, Asaph, areepener (Tele- 
scopie Work), ab 936 
(Tides), b 405 
Hall, a Moor, eh ag 


(Thomasius), 
ager, 


Halleck, vitenny Wager, FS 


(United States), a 838 

Halley, Edmund, astronomer 
(Thermometer), b 308 

Halton, insects ( india 


Hamaahén, historian (Tabari), 
a 


king, | 


981 


Hamerton, Philip Gilbert, au- 
thor (Turner), a 705 note, b 
706, b 708 notes, a 710 

Hamid Bey, dramatist (Tur- 
key), b 699 

Hamid, princes of (Turkey), a 
681, b 682 

Hamilton, Alexander, states- 

man (Tammany So- 
ciety), a 920 
(United States), b 793, a 
796, Mae b 801, ab 803, 
a 805, b 808 

Hamilton, Mt. (United States), 
a@ 852 

Hamilton, Sir William, philoso- 

pher (Theism), b 265 
( Lhe ie a 897, a 
: a 901, a 906, a 911 

Hamitie pa (Tibbus), a b 355 

Hamlin, Hannibal, vice-presi- 
dent (United States), a 821 

Hammamet, town (Tunis), b 660 

Hammer or Hammer-Purgstall, 

Joseph von. Baron, 

Orientalist (Thousand 

and One Nights), a 837 
(Turkey), b 693, b 699 


aon den, John, statesman 
allage), b 34 
Hamper musician (Trumpet), 


a 631 

Bergin Oa, re (Tex 
tiles), b 230, a 2 

Hamza spans Pristowlan (Ta- 
bari) 

Hanarnet Rabbenu (Talmud), 
b 42 note, a 43, a 44 

Hancock, J., anatomist (Tuni- 
cata), b 647, b 650, b 658 

Hancock, John, merchant 

(Trumbull), b 945 
(United States), a 786 

HANCOCK, Winfield Scott, gen- ~ 
eral, a b 838 

Handel, Georg Friederich, com- 
poser (r rumpet), b 631 

Hand Pd (Typography), b 


demerits of {Ty ogra- 
phy), b 751-752, b 752- 


Hand, sensitiveness in (Touch) 
(IIL. j, ab 510, a b 511 

Hang-hai, region (Turkestan), 
a 671, a 673 

Hanglip range (Transvaal), a 


Hann’s climate tables (United 
States) b 854, a 856 

Hannagid, Shemuel, rabbi (Tal- 
mud), a 43 

Hannington John, 
(Uganda), b 765 

Hannyngton’ s Ilaversines (Ta- 
bles), b 13 

Hanoi, city (Tong-king), b 467, 
a 468 


Hansen on lunar acceleration 
(Tides), a b 402 

Hansen, Peter Andreas, astron- 
omer (Tables), b19 

Hansen's formula (Transit Cir- 
cle), a 549 

Hantschl's Logarithmisch-trigo- 
nometrisches Handbuch (Ta- 
bles), b 16, a 18 

Hanway, Jonas, traveller (Tea), 


(Umbrella), b 770 
Hao islands (Tnamotu), a 640 
Hapsburg House, rise of (Un- 
terwalden), a 915 
nee enclosure (Temple), a 


Fone cee eae (Board of 
Trade), a 
Gio jpaaet e (Teredo), a 


Harbor and docks (Toulon), a b> 


erect W. Vernon, divine 
(Telescope), a b 155 

Hardenberg, Friedrich von, or 
Novalis, poet (Tieck), b 407, b 


408 

Hare, Julius Cee theolo- 
gian (Thirlwall), a 

Harmonie analysis ttides), b 
386-387 

Harmonic alae: (Tides), 
(IL), @ 895-3896 

Hursonie{slaarar wy S 

Mareey Mount (United ‘States), 


Hervere big town (United 


States), 
area "Thomas, mathemati- 
ian (Telescope), b 147 


bishop 


982 


Harrison, William Henry, ier’ 
‘ident (Tecumseh), a 
b 929 
(United States), a b 808, 
815 


a 

sar Sehloss (Torgau), b 
475 

Hartford Convention, 1814 (Uni- 
ted States), b 808 

Hart river (Transvaal), b 
550 


Hart's mt..(Truffle), b 629 

Hartim al-Rashid, caliph (Tar- | 
sus), b 73 

Harvard College (Universities), 
a 914, b 952, a b 955, b 960, ab 
961, ab 962 

Harvard Mount (United States), | 
b 846 


549, a 


Harvest feast 
Feast of), a b 10 

Hasan of Basra, or al-Basri, au- 
thor (Tabari), a 6 

Hassler, Ferdinand Rudolph, 
mathematician (Tables), 1 16 

Hastings, C.S8., eo. (Tele- 
scope), b 154- 155, b 155 note 

Hastings’s objectives (Tele- 
scopic Work), b 934 

Hatteras, capture of Fort (Uni- 
ted States), b 823 

er es of Gulhane (Turkey), 


ro a 1856 (Turkey), b 

Hatra, oe Trajan), @ 537 

“Haus” Larvacea (Tuni- 
cata) al. ), & b 653 

Haiiy, Valentin, teacher of 
blind (Typography), a 741 

Havana cigars (Tobacco), b 454 

Haversine, mathematical term 
(Tables), b 13 

Hawaii, island (Taboo), a b 20 

Hawksbill Turtle (Tortoise) 
(111.), @ b 488 

Hawthorne, Nathaniel, roman- 
cist (Tieck), a 408 

Hay crop (United States) a 878 

Hayes, Rutherford Burchard, 

resident (United States), a 
3, b 836 

Hayne, Paul H., poet (Timrod), 
a 942 

Hayne, Robert Young, senator 
(United States), a 813 

Hazing, American (Universi- 
ties), a 962 

Hazlitt, William, essayist (Tuck- 
er), a@ 

Heat and _ cold 
(Touch), b 512-513 

Heat, conversion of (Thermo- 
dynamics), a 304 

Heat, dynamical theory of 
(Thermodynamics), a 303 

Health-resort (Tunbridge 
Wells), a 645 

sa (Tunieata), a b 651, a 
65: 


(Tabernacles, 


sensations 


geehensigs 7 ohn, inventor (Tiy- 
erton), b 448 

Heber, Reginald, bishop (Tay- 
lor), ab 101 

writ antiquities (Temple), a 


eee first Big wa (Typogra- 
tegislaiton, early (Tithes), a 


printing (Typogra) io Pag 
Hebrus, river ( at a 339 
Hedroitz, Ae Be, engineer 


(Transcaspian), a b 544, note 
Hegel, o eer to (Trende- 
lenburg), 
ee Atnteenia (Theology), 
b 287, a 289 
Hegel's paler system 


eidelberg, Univer 

Heidelb: itversity, a 896, b 
899, b 

Gelibreaeee: R il Christian, 
mathematician (Tables), a 20 

Heine, Heinrich, satirist 


negvally b 408 
pyallya, mts. aekey: b 460 
nited States), 


elderberg mts. 
nee mt. (United States), a 
ary Paes i (Taxa- 
tion), a 98 
uelienies, "bistostians (Troad), b 
Helienes, people (Thebes), b 


Heller, 
(Tunicata), 


Arnold 
b 647, b 653 


anatomist 
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Helmholtz, Herman 
Ferdinand, 
(Tartini), b 77 

(Thermodynamics), 


Ludwig 


b 


(Tuning- -fork), a 659 

| Helst, Francis yan der, inquisi- 
tor (Torture), a 493 

Helviticum, Chronicon (Tschudi), 
b 638 

Hemimyaria, group of Tuni- 
cata, a 655-656 

| Hemlock forests (United States), 

a 861 

| Hemmerlin, Felix, monk (T ell), 

| al7l 


politician, b 838 
Hennepin, Louis, missionary 
(United States), b 862, note 
Henotheism (Theism), b 254, a 
b 256 


Henry, Capture of Fort (United 
States), a 825, b 837 

Henry: of C rome ee ga grand- 
master (Templars), b 177 

oe of Gorz, count (Tyrol), a 


759 

Henry of Meissen, the Illustri- 
pg Margrave (Thuringia), a 
39 


Henry mounting, Paris (Tele- 
scope), b 161, a 168 

Henry, Patrick, orator (United 
States), b 785 

Henry Raspe, landgrave (Thur- 
ingia), a 353 

Henry II., Ewes (Tipperary), 

a 43: 


(Toulouse), a 517 
Henry VII's tomb (Torrigiand), 


b 482 
Henry bey Ms (Titles), 


(Torrigiano), b 482 
(Treason) a b 560 
Henry II., France (Trent, Coun- 
cil of), 581 
Henry III, France (Titian), b 


442 
Henry IV., France (Thou), a b 
336 


Henzada, district (Tharrawad- 
dy), a 240 

Hevatlen, city SP anes a 525 

Heraclitus, philosopher 
(Thales), b 237 

Herbert, lord of Cherbury, 
deist (Theology), a 281 

Hercules Musagetes from Ambra- 
cia (Terra-cotta), b 210 

Herdman, W. AG naturalist 
Ges b 647, b 648, a 650, 
b 656, b 658 

Hereditaments, 
(Tithes), b 439 

ag +t ts (Throat Diseases), a 

4 


Heresies (Tatian), b 87 

Heresy, accusations of (Tem- 
plars), a 181 

Heretics, punishment of (Tor- 
ture), 5 492, a 493, b 494, a 495 

Heri-rud river (Transcaspian), 
a 645 

Hermann of sone. master 
(Templars), a 178 

Hermeas, despot (Troad), a 617 

‘— mT e palace, St Peters- 

bore ‘erra-cotta) (I11.), b 208, 


Bavodes Atticus, builder (The- 
atre), b 242 

sy tani family (Tetrarch), b 

Herodotus, historian (Thucydi- 
des), b 343, a 344, a b 346 

if ks Temple, a 184-185, a b 


86 
Herschel, Sir John Frederick 
William, astronomer (Tele- 
scope) b 152, a 158, a 160 
Herschel, Sir William, astrono- 
mer (Telescope), a b'1 150 
ee reflector (Tele- 
Sir Edward, jurist 


) (I11.), @ 158 
(Treaties), b 564 note, a 
a 566 


incorporeal 


Herte et, 


Herweit von Hohenberg, math- 
ematician (Tables),al2 ~ 
—— J. a bapa ane! (Typog- 
Heskastl, isketet (Thessaly), 


a 820 

isu lin, Baron von, traveller 

Hsu ag he “ ti (Ter- 
euzey, nm, an a 
ra-cotia), b 212 Koa 


physicist | 


| Hierapolis, city (Temple), a 182 


| HENDRICKs, Thomas Andrews, | 


| Highland dress (Tartan), b 74 


Hezar Afsdne (Thousand and 
One Nights), a b 337, a 338, 
note 

Sayre politician (Timoleon), | 

42 


ae forest (United States), | 
a 86 | 
Hidalgo y Costilla, Miguel, rev- | 
Olutionist (Toluca), a 465 
Hiddekel, river (Tigris), a 413 | 
note 


Stephen, statesman 
yng), b 9% 50 
High artary (Turkestan). a 671 
High water (Tides), b 387-388, a 
391, a 392, b 393 
retardation of (Tides),b 375, 
b 876, b 377, a 390, a 391,a 
392 
observations (Tides), a b 394 


on gineon 


Highton, Edward and Henry, 
inventors (Telegraph), b 120 
note, a 121 j 

Hildebert or Hildevert, arch- 
bishop (Tours), a 523 

agen a aiaenee By anti- 

uary (Typography), b 741 

aillel I., rabbi wana), a 41 

Hiller, E., eritie (Tibullus), b 
871, b 372, a 8738 

Hills, George M., historian (Tal- 


/ solvent 


bot), a 919 

Hillsborough, Wills, Marquis 
of, politician (Tryon) a b 946 

Himalayan region (Tibet), b 
360-363 

Hinemar of Rheims, archbishop 
(Turpin), b 711 

— Kush, mts. (Turkestan), 

‘ 
a people (Turks), b 700- 


ee mathematician 
(Time), a 419, a 421 
Hippo Zarytus, town (Tunis), b 


mt cpainia de Marsiliis, jurist 
orture), a 496 
Mippolytus, story of (Theseus), 
b3ls 


Hirsch, Adolf, 
(Time), a 423 
Hirsch, Meyer, mathematician 
(Tables), big 

Hisham b. al-Kalbi, genealogist 
(Tabari), b 6, note 

Hissarlik, mound (Troad), a b | 
616, b 618-619 ‘ | 

Histoire (Tacitus), a 25 

Historians, a aa classes of 
(Tabari), b 

Historians, +o Ieee (Thier- 


ry), a 3) 
Historical induction (Theol- 
ogy), b 285-286 
treatises (United States), b 
835-836 


astronomer 


History, Christian view of 
(Tatian), a 87 
God revealed in (Theism), a 
264, a, 267 


of religion (Theology), b 


,b 
study of (Universities), b 


ee river (Tharrawaddy), a 
2 
ey river (Tibet), b 360, a 


Hobart, John Henry, bishop 
(Turner), a 949 

erty Aad, (Tasmania), a 79, 
a 80 

Hobert and  Ideler’s Tables, 


Trigonométri (Tables), b 15 
Hobkirk’s Hill, 


et of, 1781 
(United States), b 
Hochsculen (Technical Educa- 
tion), b 116 
Hodde, king (Tibet), b 367 
Hodge, Se F theologian 


(T am v),a@ 
Hod ryan H., orientalist 
(Ti et), 2365, a b 368, note 

Hodoser or er See (Tran- 
sylvania), @ 

es ante 4 press (Typogra- 


phy), @ 756 
Hoés, tnicelion (Turkestan), b 
rth, William, painter 


He ornhill), b 335 
Hofer, Andreas, patriot (Tyrol), 


ab 759 
Hofman, Johann Christian 
Konrad yon, theol (The- 


Hohenburg, Herwart von. 
Herwart von Hohenburg 
_ people (Turkestan), b 


See 


Amasa, 
(Telescopic Work), b 

Holm-Thrush, a 343 

Holnek mountain (Transvaal), 


a 550 
(Tre- 


Holostomide, 
matoda), b 

Holst, Terman Edouard yon, 
historian (United States), a 
789 

Holston pioneers (Tennessee), b 
194-195 

vee | Alliance (United States), 
a b 810 


— 


arasites 


‘* Holy Coat’’ of Treves, a 588 
a i mt. (United States), 
> 


Holy Ghost (Theism), b 258 
Homer, irs (Taboo), b 22, a 23 
hueydides), a 346, a 


(Tiryns), a b 435, notes 
Homeric legends (Troad), b 615, 
b 619-620 
ge 7 is poems (Tales), b 32,a 


Homerie aan site of (Troad), 
b 617-619 


Homery or Humery, Dr,(T: 
r: hy), a 728, a 731, b > ies 


Homestead Act (United States), 


a 824 

Homestead system (United 
States), a 812, a 883 
Homogeneity, ‘colegtiid (United 
States), 

Hoop, —- Bell, general, b 


(Thomas), b 938, a 939 
(United States), a 828 
a mt. (United 8 ates), a b 


Hooge \ abot uplands (Trans- 


river. See Hiigli 
ee hry steiet (Ther- 


ape Sone h, ral (United 

00 - gene! 

‘a 88, & 827, a 83 

Hoole “e Tape-worms, D 54, a 

55,a 57, b59, b 60 
Hop erop (United States), a 878 
Horace, Quintus » poet 
(Terence), a 205 

(Tibullus), b ate a 372 

Hor oe (Tibet), b362, b 363, 


Hore, explorer (Tanganyikay),a 
a, tribe (Troglodytes), b 
Horizontal photo- ‘heliograph 


(Telescopic Work), a 
Horko district (Tibeb), a b 363 


sroogh 


Horne, John, = an and 
olitician. ‘ooke, John 
orne 
Hornli, town (Thurgau), b 351 
States), 


Hornsilver mine (U 
868 


a 
Horpa dialect (Tibet), b 368 
Ho —— (Tramway), b 


wild oe 675, b 


an (Troad 
Hérselberg, hill Cr vnhaener), b 


Honea , fish (Tunny), a 
Horticulture Meg . 
Hosain b. an (Tripoli), b 
(Tats 2661) 
Hoselberg, hi (Tanhiiuser), b 


Hot waves, climatic | 
States), a 856 


Howard, Catherine, 
(Treason), b 560 
Howe, Richard, earl, 
(United States), a 791 
Howe, Sir William, general 
(Tallmadge), a 919 
(United States), a 790, 
a791, a 792 
Howell, George, economist 
(Trade Unions), b 533 
Hospital, St. Joseph de la Grave 
(Toulouse), b 515 


queen 


admiral | 


Hue, Evariste Regis, missioner | 


(Tibet), b 359, a 363, a 364 

Hudson, Henry, 
(United States), a 778 
Hudson, river, importance of 
(United § States), a791,a 792, a 
Hudson river tunnel (Ill.), a 664 | 
valley (United States), a 


841, a 842 
Hué, cit (Tong- King), a 470 
Hue an ery (Theft), a 251 
Hueb, doe! Daniel, bishop 
Ad og 


cS de Bapenie knight (Tem- | 


“> 


ars), @ 176 
Bighes, D. E., inventor (Tele- 
graph), b 129 

(Telephone), a 140, b 
142-148 
hes’ ico egies (Tele- 
ones), b 931 
uigli, river Girenigatoiee Par- 
ganas), b 715, a 716 
Hugo os Great, marquis (Tus- 
cany), 
sng, aster, jurist (Thibaut), 
32l,ab 322 
Hui-Khe, people (Turks), 5 aa 
— goddess (Tanhiuser), b 
Honk, Isaac, captain, b “ 
(Uni on States), b 808 
Hull, William, general (United 
States), a 808 
Hulsse, Julius Ambrosius, 
mathematician (Tables), a b 
12, a 13, a 16,ab17 
Humanism or New Learning 
(Universities), b899, a 900, a 903 
Humboldt, Frederich Heinrich 
Alexander, Baron von, natu- 
ralist (Turkestan). ab 671 
Humboldt, Karl W iiiam, baron 
von (Universities) 
Humboldt river and mountains 
(United States), a b 848 
Hume, David, philosopher 
(Theis m), & 265 
frneclogy), b 294 
rgot), b669 note 
Mainkes Tiiboeie b 594, a 595 
ee ere: green (Tody), 
Hungarian Universities, b 895- 
» b 907-908 
Perera, 
vania), 
er. 


race (Transyl- 
ro town (Tong-King), 


i... political party, (Tam- 
ees Holey), b 920 


Hunnings-transmitter (Tele- 
phone), a 140 
Huns or Hiong-nu, people (Tur- 
kestan), a 680 


(Turks), a 701 
unter, Andrew, fovernor 
1710-1719 (Talbot), a 919 
Hunter, John physician 
enter 508, b 509 
Hunter restr cng (United 


States), 
incetonies, first earls of (Tot- 
tenham), b 
divine 


Hunti ar h, 
(Universalists), a386 
Hunyady, John, general (Tur- 
key), ab 683 
eee indians (Totemism), a 
ea (Toronto), 2477 (United 
urricane ‘pens 
States), b S49 
, Points of (Tusser), b 


eget = 
7 fei, rabbi (Taltand), td), b43- 


b Charles, “mathemat b 1,8 


¥ uae. a 


explorer | 
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Huygenian eye-piece (Tele- 
scope) (I]1.), a b 156, a 157 
| Huygens or Huyghens, Chris- 
: sro astronomer (Telescope), 
a 
| Mexhepy Thomas Henry, natu- 
ralist (Tape- worms), @ 
61 


(Tinamou), b 429 
(Trogon), a 621 
(Tunicata), b 647, a b 
658 
Hwen Tsang, tiaveller (Tamils), 
add 
(Turkestan), b 680 
| Hyde, Thomas,  orientalist 
(Ulugh Beg), b 769 
Hydrate of Thallium, a 238 
| Hydraulies (Torricelli), a 482 
ag tree , genus (Tern), a 


/ Hydrogen peroxide (Thénard), 

ee Ho genus of birds (Tapa- 
ulo), b 

H i German (Tersteegen), a 


Tamil (Tamils), b 48 
a (Tape-worms), & 
6 


(Touch), b 
eo « page oe disease (Touch), b 


Hypalgia, disease 
513 


Hy rbolie 
spe (Tables), b 18 
3 meme (Tables), b 16- 
‘ 


Trigonometry, a b ig 
Hyperion, moon Rd te 
fort oe TAs a 


Tork geen weer 


H cvbaclapteade! disease 
tBo ouch) , a 513 

Hictons in early printing (Ty- 
pography), a 730 

Hyposelaphesia, 
(Touch), a 513 

a hanpaeree Tunicata, 


disease 


Hypetlanti, patriot (Turkey), b 


313 
= tea (Tea), 2106, b 107,a_ 


Iapetus, moon Sein b 405 


Ibn ‘Abalhakam, historian | 
(Tabari), b 7 
Ibn ‘Abdalhakam, romancist 


(Tabari),ab9 
Ibn ‘Abd Rabbihi, author (Ta- 


bari), b8 

Ibn ser Osaibia, historian | 
(Tabari), b 8 

Ibn abi Tahir Taifur, historian 


(Tabari) ,b 7 
Ibn abt Zar historian (Tabari), | 


ag 
Ibn ‘Adh4ri, historian (Tabari), 


ag 
Tn ti biographer (Ta- 
ari 
Ibn al-‘Adim, historian (Ta- 
bari), b& 
Ibn al- Amid. See Elmacin 
Ibn al A’ a philologist (Ta- 


bari), a 
a a ‘Kher, historian (Ta- 
a 

Ibn gh 0) historian (Tabari), 
a 

ers Silk et historian(Tabari), 

Ibn al-Kalbi, genealogist (Ta- 
bari), b 

Ibn al-Khatib, historian (Ta- 
bari), a9 

Ton) al-Kutiya, historian (Ta- 

Ibn vat Wards, geographer (Ta- 


ba 
Ibn ‘Arabshah, historian (Ta- 
bart), ag 


7 rl tae historian (Tabari), | 


Ton Ishak, 

b 6, note 
Ibn Tyas, historian (Tabari), a 9 
a ata historian (Tabari), 


historian (Tabari), 


Ibn -KemAl, author. See Kemal 


Pasha-zida 

Ibn Khakan, historian (Tabari), 
8 

Ibn Khaldtn, 


ari), & 
Ibn Khallikan, biographer (Ta- 


bari), b8& | 
Ibn Khidash, historian (Tabari), | 


tte 
Ibn Kotaiba, historian (Tabari), 


b7 
Ibn wate PIS historian 


(Tabari), 
Ibn Kodh best, biographer 
i (Tabari),a9 
Ibn Mashkawaih, historian 
(Tabari), a8 
Ibn Mokaffa’, translator (Ta- 


| bari,a7 
| i= ‘Okba, biographer (Tabari), 


Ibn Pascual, bicgrapher (Ta- 
bari), b 8 
Ibn — historian (Tabari), b 


6 note 

Ibn Sa‘id al-Maghribi, historian 
(Tabari), b8 

Ibn Sa‘id of Cordova, historian 
(Tabari), b 8 

Ibn Sok eh i -Nas, biographer 
(Tabari), 

= ‘shinna, aistortads (Tabari), 


Tbn *Wadih or Ya‘ktibi, histo- 
rian (Tabari), b 7 
a Zulak, historian (Tabari), b 


tered: dey (Tunis), a 661 
Ibrihim, pasha, Egypt (Tur- 
key), b 690, a b 691, a 692 
rhe im, sultan (Turkey), b 


| Icniend (Thule), b 349 


sereitiargiee (Thermometer), a | 
| Ida, mt. (Troad), a 615 


oe b 426 
oe kir, historian (Tabari), 
ares historian (Tabari), 
Ibn Fadlalléh, historian (Ta- 
bari),a 9 
Tbn hme apa genealogist (Tabarf), 
a ' 
4 gmerag romancist (Tabari), 
a 
Ibn be biographer (Tabari), 
a 


br in (Typography), b 


Idaho, territory, corres we 
ted States), b 853, b 861, b 
864, a 867, b 868, ben a 
873, b 876 
topography (United States), 
847 


| oa school of (Tracy), b 


528, a 529 
Idiopathic Tetanus, a b 217 
Idolatry of knights (Templars), 


Ids,” Greek (Theocritus), a b 

tguviam, town (Umbria), b 771, 

niet changes in (Typhus), a 

Thad, Homer (Troad), a b 619, a 
620 


Tlios or Ilium, city (Troad), a 
616, a 620 

Ttios, "Schliemann (Troad), b 

eocre city (Troad), a b 616, 
617 

ao or Ilat, people (Turks), a 


Illinois Babe ae (Uni- 
ted States), a 
Illinois, State Coniveraiciediite 
913, a b 953-954 
history of (oni, States), a 
795, a 80 811, a 
820, a 821, ‘a 822 
statistics (United | States), b 
853, a b 855, b 858, b 860, a 
b 863, b 864, a b 866, «810, 
b877,ab 878, a. 879 
Miumination (Transit Circle), a 


micrometer (Telescopic 
Work), a 935 
isa Tha bo (Typog- 
Iitehi, city. See Khota 
‘Imad ad in, historian (Tabari), 


Imaginative faculty (Turner), b 
Imeritia, rovinee (Transcau- 
easia), b 45 


Immaculate conception of the 
virein Mary (Trent, Council 


Ig jt assimilation of 


Inn 
States), a 814 


(United 


historian (Ta- | 


983 


| Immigration, early colonial 

(United States), b 779 

effects of (United States), a 
b 871, a 874-875 

influence of meas See 
States), b 802, a 80 

relation to slavery “unitea 
States), a 818 


Immisch’s avitreous Thermom- 


eter (I1l1.), b 313 
Impasto painting (Tempera), b 
de 
Impeachment, Congressional 
(United States), b 797, @ 
799 
ie hae (United States), a 
830 
Implied Trust, b 634 
Importations resisted (United 
States), a b 786, a b 787-788 
Imports, duties on (Taxation), 
b 92, a 93, b 95 
Imports and exports (United 
States), a b 880-881 
Imports, free and dutiable 
(Taxation, U. S.), a 924 
Imports, net (Taxation, U. 8.), 
a 924 
Imposing (Typography), b 745 
Impressment of seamen (United 
States), a 807, a 809 
Imrailis, tribe (Turks), a 703 
Inaccessible island (Tristan da 
Cunha), b 613, a 614 
Inan-lu, people (Turks), b 703 
Inca Fern, bird, b 
Incidence of Taxation, a 93-95 
Income tax (Taxation), a 92, a 
b 93, a 95 
(Taxation, U.S.), b 924 
Incorporation, freedom of (Uni- 
ted States), a 834 
Bee bare ser (Uni- 
ted States), b 
Incubation Bo (ryphus) a7 
Incunabula, characteristics of 
(Typography), a 730 
(Typography), & 728 
Independence, — struggle 
(United States), b 780-793 
Index (Tides), a b 407 
INDEX (United States), a 885- 
886 


for 


INDEX (Universities), a 914-915 
Index Librorum PM pert gi 
(Trent, Council of), b 585 
India (Universities), a b 912 
A pinaries of (Tabari), b 
| 
early ge : in (Typog- 
raphy), b 
forests of Cronk), ab112 
invasion of (Timur), a 426 
India rubber stamps (Typogra- 
phy), a 749 
India, tea ie in (Tea), b 
105, b 106-107, b 


Indian Contehersre (Tecum- 


seh), a b 929 

Indian corn crops (United 
States), b 877, b 87: 

Indian hill loom (Textiles), b 
228, a 229 

Indian low-water mark, East 
(Tides), b 393-394 

Indian penal code (Treason), a 
563 


Indian Territory, statistics 
(United States), a b 853, b 857, 
b 860, b 862, b 864, b 870, a 878 
Indian Treasure Trove, b b 563- 


Tatiads Trigonometry, a b 596 

Indian ware (Taylor, Z.), a 928 
(United States), a 817 

ees o State (Universities), a 


954. 
history, of (United States), a 
b 809, b 811, a 820,a 


ee creiaiee (United States), b 
8538, a b 855, b 859, b 860, b 
864, a 865, a 866, b 872, b 
877, a 878, ‘a 879 
Indians, ‘American (Taboo), b 


mrtcen teeth eA b 501, 
502, b 504, a b 505 
Indians, removal of (United 
States), b8 
Indicator (Telephone) (Ill), b 


Yadivetiihdiegtens » Watt's 
ag namics) (Ill), a 


> Indictum,” definition of (Tor- 
Individual totem (Totemism) 
b 496, a b 501 


984 


Induced circuit currents, over- 
coming (Telephone), b 143-144 

Inductive cable working (Tele- 
graph), a 183 

Induction aH ey Edison's 
(Telegraph), a 

Taggeren in Thpeiean a 285- 


Indulgence, 1454 | typosraphy), | 


a b 727, b 7380, 
Indulgences, vending of (Trent, 
Council of), b 584, b 585 
Indus river (Tibet), b 360, a 361 
Industries (Taxation, U. S.), a 
925 
infonaties franchise (Theft), a 


Infanticide (Tahiti), a 29 

Infantile remittent fever (Ty- 
phus), b 720 

Infants, diseases of (Tetanus), 
ap2ii * 

pe (Typhoid Fever), b 
72 


Infidel states (Treaties), b 564 
Infinite, apprehension of the 
(Theism), a 265 
Infusoria (Touch), a 508 
Ingham, §. 
ney), b 921 
Ingoda river (Tchita), 6 103 
eri directors (Typography), 
a7 
Initials in early printing (Ty- 
pography), a 730, a b7 
Initiation, clan Woeeiten a 
b 500 


Ink (Tannin), b 52 
aan ates (Typography), b 


Ink- any (Telegraph) (11.), 


ab 128, al 
Inn valley (yr), a b 758, a 759 

os pope (Templars), 
‘ 


ght seta 
(Universities), b 890-891 
Innocent pe pope (Torture), b 


ian ronan b 889, b 


ae y aie pope (Universi- 
ties 
ent city (Tyrol), 5 758, a 


Inquisition a bag de b 492-493 
(Templars), a b 1 
es statute of (Trust), a 
Insane asylums (Tuke), @ 642 
Tree erens Abu Simbel- (U), a 


Insecta, tactile rods of (Touch) 
(I1L.), b 508 

Inselberg, mt. (Thuringia), a 353 

Inspiration of scriptures (Theo- 
dore), a b 274 

Institutes en Justinian (Tribo- 
nian), b 590 

Insulation (Telegraph), b 123 

maeore of (Telegraph), b 


feria resistance measure- 
ment (Telegraph), b 125-126 

Insulators (Telegraph), a b 121 

sacar pi emperance), a 


(Tontine), b 472 
Integral calculus (Tables), a 19 
Integrals, non-numerical (Ta- 

bles), b 19-20 
Ses sine, ete. (Tables), b 


Interamna, town (Terni). a 207 

“Intercessio” in Roman law 
(Tribune), b 592, a 593 

Interest, taxes on (Taxation), a 


Interim, document (Trent, Coun- 
cil of), a 581 
Internal at (Taxation, U. 


S.), 
(United States), b 824 
International Smad (Trade 
Marks), b 530 
law (Treaties), a Bs 
pcg (Tonnage), b 


Interpolation Tables, b 17 
Inter rahe ga of law (Thibaut), 


Inter-State ares Faeded 1887 
(United States), b 
ine changes (iyphus), a 


Inulin (Taraxacum), a 67 
Inventions, important (United 
States), a 817 


470- 


Italia 243 
Inversion of the Tides, b 376, b | Italian Universities, a 888-889, 
382, a 400 891 


D., statesman (Ta- | 
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a ae by trustees (Trust), 
a 
Iodide of Thallium, a 238 


Toleus, town brweee fg a 320 
Ton, saaeey (Talfourd), b 54 
Ionian chroniclers (Thucy- 
dides), a 346 
Iowa, state (Universities), a 913, 
a b 954, b 960 
history (United States), a 
817, a 822 


statistics (United States), b 
853, a b 855, a b 856, b 848, 
a 860, a b 863,.b 864, a 865, 
note, a 870, a b 873, 6 877, 

a b 878, a 879 
Iphicrates, general (Timothe- 
us), a b 425 
=, mountain (Thasos), b 

4 


‘Irak, history of (Tabari), b 6 
Ireland, kingdom (Test Acts), b 
216-217 
(Theatre), a 248 
early aoe in pipers 
phy), b 729, a 741 
kingdom (Treason), a 561 
province (Unitarianism), a 
77 
parliamentar: 
tion (Unite 
‘ 775 
Iremel mt. (Ufa), a 764 
Irene, St., patron (Thera), a 301 
Tris, river (Tokat), b 460 
Irish Channel (Tides), a 398 
Church isestablishment 
(French), b 575 
law (Treason), b 561-562 
population (United States), 
ab 874, a 875 
Universities, b 911-912 
hire jurist (Universities), a 


representa- 
Kingdom), a 


893 
ondind ro origin of (United 
States), b 825 
Tron industry (United States), a 
866-8 870 


history of rd 
ae b 809, b 813, b 
863, a 
rise of { (Wnitea States), b 
780, a 78 
Tron mining Sraaxieee b 550 
Iron Mountain, Mo. (United 
States), b 866 
Iron mountains (United States), 
b 844 


Tron ores (Texas), b 221 
a a 853, b 


86 7 
Iron works (Tredegar), b 567, 
note 
Iroquois Indians (Totemism), a 
Ds 
Irrawaddy or Irawadi river 
(Tharrawaddy), a 240 
(Thayetmyo), b 240 
Thiin-Khwa), b 351 
Tibet), a b 362 
Irrigation (Turkestan), a 677 
Irtish, river (Tobolsk), b 457 
Isert, "Paul Edmond, traveller, 
(Touraco), a 518 
Isis, river (Thames), b 238 
Iskender Beg, patriot. 
gomgsackyg, 
Isker, town (Tobolsk), b 458 
Isla d’Amat (Tahiti), a 27, b 29 
Islam, transfer of caliphate of, 
1517 (Turkey), a 
ior tre Aulabar, ne (Tiflis), b 


Isoerates, rhetorician (Theo- 
pompus), b 297 

Isomerism (Tartarie Acid), b 75 

Isomya, order (‘Teredo), a b 201 

Isothermals (United States), a 


See 


854-856 
Carnot’s eycle (Thermody- 
namics), b 304 
tae monotheism in (Theism), 
a opi lake (Turkestan), a 


Italian industrial schools (Tech- | J: 
—s Education), a 116,a 


statuary ee (Il1.), 
an Theatres, B 
-893, b 899-900, b 907 


. selited Din, 


b Serie Francis, captain (T 


Italian weaving (Textiles) (I1l.), 
b 227-228 


Italic type (Typography), b 739 
Italy, — 


raphy), a 729 


judicia lortant in, b 495-496 | 


Italy, Rogers’ (Turner), b 708 
— battle of, 1862 (Grant), a 
8e 


Ja-chu, river (Tibet), b 360, b 
362, a 363 
Jack, circuit (Telephone), a 145 
Jackson, Andrew, president 
(Benton), b 836 
renee: b 921 
Tennessee), a 195 
(United States), a b 809, 
b 810, a 811, a 812-813, 
b 814, a 815 
Jackson, A. E. A., entomologist 
(Trematoda), a 569, b 571, a 575 
Jackson, Thomas J. —Stonewall 
—general (United States), 
825, a 826, a 827 
Jackson, town (Tennessee), a 194 
Jackson, Miss., battle at, 1863 
(United States), b 826 
Jacobi, Carl Gustav Jacob, 
— ematician (Tables), a 19, 
me 
Jacobi, Moritz Hermann, me- 
Sheena (Traction), a 526, a 


Jaeschke, H. A., orientalist 
(Tibet), a 366, b 368, note, b 
369, a b 370 

Jagatai dialects (Turks), b 703, a 
b 704 


Jahan Sh&h (Tabriz), b 23 
girl deity (Theism), a 258 


Jail ores Opa b 718 
Jainas, sect (Tamils), a b 48 
oo lake (Udaipur), a 


Jamaica, island (Treason), a 563 
James I. England (United 
States), a 777 
James II., England, duke of 
York (Torture), a 495 
(United States), a 778 
Jamestown, Va. (United States), 
a 777, note 
Janissaries, guards (Turkey), a 
682, a 684, b 685, a 686, a 687, b 
689, a 690, a 691 
Jansen, Zacharias, 
(Telescope), a b 147 
Janszoon, pene sheriff (Ty- 
pography), a 735 
Japan, empire (Tea), a 105 
Japanese embassy, first to U.S. 
(Tatnall), b 923 
Pony) b 724 early (Typogra- 


J ennai (Ta =f a 63 

Japp, Alexander Hay, author 
(Thoreau). b 334 note 

Jasa Sinh, raja (Unao), a 772 

Jassy. treaty of, 1792 (Turkey), a 


optician 


oe Fg river (Transecaspian), b 


Jay, John, jurist (United States), 
b 790, a 793, b 
Jay’s treaty ‘(United States), b 
808-804, b 806 
Jebb, Richard it weeny! 
elassicist (Troad), b 618 
Jebel al-Akhdar, iret (Tri- 
poli), a 612 
Jefferson, mt., Cascade range 
(United States), a 851 
Jefferson, Thomas, president 
(Burr), & 837 
Taylor, J.), a b 927 
Tracy), 0529 
United States), b 779, b 
782, b 790, b 794, a 795, 
a b 801, a b 803,a b 804) 
a 805, a b 806, b 807, a 


812 
(Universities), a 960 
Jeffreys, George, Lord, judge 
(ranninab, b89 
Jeffreys, Gwyn, conchologist 
Toredo), b 201, a b 202 
se - nie 
(Theis' oe a 262 
shah (t urks), b 


Jenene sieamaingy 
(Telegraph ds 


(Traction), b 527, b 528 
ea), 


— n (Typog: | 


| Jenkinson, Charles. See Liver- 


pool, Earl of (Treaties), b 565 
Jenner, Sir William, physician 
ee ical piiaeaanl 
enson, Nicolas, printer 

raphy), a — A. 729, b D430 b 

731, a 733, a 
Jerba, island (Tunis), a 660 
Jerome, Eusebius staple 

father (Tertullian), } 214 
Jerusalem, fall of Latin King- 

dom of (Templars), a 177-178 
Jerusalem, topography (Tem- 

ple) (IlL.), a 182, a Tess? 
Jesuit policy rey orn ha 

898, b 901, ab 90: 

Jesuits (Tong- ae, ), a 469 
French expulsion (Univer- 
_Sities), b 
rise of the rent) Council 


of), a 583 
= - frees (Typography) (Tl.), 


Jenin Pasha, historian (Tur- 
key), b 699 
Jewelry, Greek (Terra-cotta), a 


Jewish medizval 
(Theism), a 262, note 

Jewish Taboo, b 0, a 23 

Jews Q dispersion (Talmud), b 


corel of (Trajan), a 537 
Jingri mountains (Tibet), a 363 
som of Arc, warrior (Talbot), a 


Johannes de Noy rector 
(Universities), b 

je pad (Trans- 
vaal), b 550, b 551 

— VIII., pope (Troyes), b 


John XXII. rini 
Sunda; bon nf 


(Univers ties), b 894 
John of Austria, —y general 
(Tunis), a 66 
(Turkey), ses 
John de Brienne, king of Jeru- 
salem (Templars), b 177-178 
John Frederick, Saxony, elec- 
tor (Universities), b 
(Theology), a 


sor St. (Tonsure), b 472 

Johns Hopkins University, 2914, 
a b 955, a 961, a = 

Johnson, Andre vice-presi- 
dent "(united § States), a Ts, b 


29-88 
jonneaa Richard Mentor, vice- 
i resident (Tecumseh ), b 929 
Johnson, Samuel, ais 

a 


oe (Tea), 
Johnston, “Albert Sidi ‘ge 
ohnston, ney, 
eral (United one 5 
Johnston, Joseph ensra 
(United Staten, b 835, 


b 827, a 
ab44 


J ont Rites (1 “Bi mY 
——e de, author (Ta- 


bles), b 

Jones, “Inigo, architect (Thea- 
tre), b 

Jones, John Paul, sailor (United 

States), a 792 

Ben, dram dramatist (Thea- 


theology 


a St., apostle 


raphy), @ 


ioe Ph oo (Tabernaalej, 


eau n, John author oy 
key), a 700 note 


Jourt, Kirghiz (Te 
Jousts (Tournam 


Halevi, or Judes Levita, | Jubilee 


<a "bib, 


— mts. (United States), b 


‘Suaudben, people (Turks), a 
701, note 

Julia, daughter of Augustus 
(Tiberius), b 356, a 357 

Julia Joza, town (Tarifa), a 71 

Julian, Cardinal. See Cesarini 

Julien car (Traction), a 527 ' 

Julin, Charles, anatomist (Tuni- 
a \, a 648, b 649 note, b 650, 


658 
Julius II., pope (Tiles), a 416 
Julius Ill., pope iggy Coun- 
eil of), b 579, a 581, a 582 
Juliusiof Brunswick-Wolfenbiit- 
tel, duke (Universities), b 900 
Junge’s Linge der Sinus und 
Cosinus (Tables), b 13 
“a, ua town (Tibet), b 361, 


Jing-lam road (Tibet), a b 363 
lad trees (United States), b 


Junius, Francis, philologist 
Junie Hasta 6 740 

rianus, author (Ty- 

"Do raphy), b 732, a 733, a 739, 


“St unis,’ ’ pseudonym (Tooke), 


Jupiter, bony cage of (Tides), 
405- 


ab 
satellites of (Telescopic 
Work), a 936 
Jury, trial by, b 589, a 590 
Justification, doctrine of(Trent, 
Council of ), b 580 
Cheng oor ‘in Typography, b 
, Dea 
Justinian I., emperor (Theo- 
dora), b 272, a b 273 
Theodore), b 274 
Theophilus), a 296-297 
Tribonian), a b 590, a 591 
Justinian Code (Theatre), b 245 


), @ 

rinted 1468 (Typog- 
weeky), b 23, a 731 : 

Justin: we Conrad, chronicler 
(Tell), @171 


Kaaba, sanctuary (Textiles), a 


229 
Kabalaki, mt. (Timor), b 424 
— town (Timbuktu), ab 


Kabyles or — people 


(Tunis), a 
Kaffa, chipert, See Theodosia 
Kaghyzman mt. (Transcau- 
casia), a 547 
hyzman, town (Transcau- 
casia), b 547 
Kahnis, Karl Freidrich 
Au ste, theologian (Theol- 


Kalba yore (United States), 
aad ‘Gangri mt. (Tibet), a 361, 


Kaiparowits plateau (United 
States), a 850 
maiewes ‘ely (Tunis), b 
Kaiser Kaiser (Titles of Honor), iy 445 
ars, tribe (Turks), a 703 
al’a, town (Tiflis), b 411 
n, sultan, Egypt (Tripoli), 


a 613 

Kalhoras, rulers (Thar and P&r- 
kar), b 239 

Kali Gandak basin (Tibet), a 

Kalladaksirehi, town (Tinne- 
v 

Kalmucks, Mountain (Tartars), 


Kahinucks, le ‘kestan), 
people (Tur ) 


Kal 
Ka 


Kama Pht i, 764 
“Kambu, "iver er UB 


SMG is platen (United States), 
Constantine, captain 


, b 453 
5 of cama” emperor 
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Kansas, history (United States), 
b 819, a b 820, a 822 
statistics (United States), b 
858, a b 855, a 856, a b 857, 
b 858, a. b 860, b 862, a 863, 
b 864, a 865 note, a870,ab 
873, a 878 
Kant, Immanuel, philosopher 
(Theism), a 254, a 264, 
a b 265, note, a 266 
(Theology), a 589, b 294 
Thibaut), a 321 
Kanuri tribes (Tibbus), a b 355 
Kanzego, town (Tibet), b 363 
Kara bay (Tobolsk), a 457 
— George, patriot (Turkey), 


— Koyun-lu, tribe (Turks), a 
as var tribe (Tartars), b 
bac tee eT tribe (Turks), b 
oo sect (Talmud), b 42, b 


(Targum), b 68 

Kara-Ka paks, people (Turkes- 
tan), b 677 

Karakoram mountains (Tibet), 
b 360, a 861 

Kara- kum, desert 
pian), aod 

Karaman, prince eee pi 
681, a b 652, a b 6 

Kara. Mustafa, pain vizier 
(Turkey), a 687 

Karasi, a of (Turkey), a 
681, a 68: 

Karaichais people (Tartars), b 


Karluks, tribe (Turks), a b 701 

Karnali river (Tibet), a 361 

Kars government and town 
Sg) epson b 545, b 546, a 

47 

Kasafi Tartars, a b 76 

Kashgar, city (Turkestan), b679, 
a b 680, a 681 

Kashgar-Daria, river (Turkes- 
tan), b 6 

Kashira, rn (Tula), b 642 

Kashkais, tribe (Turks), b 703 

Kasida, poem (Turkey), b 697 

KAsipur, town (Tarai), b 65 

Kastenbein, Charles, inventor 
(Typo: raphy), b 746» b 747 

ee n mt. (United States), 


Katib Chelebi, 
H4ji Khalifa 
Katonga, god (Uganda), b 765 

Katufi mts. (Tomsk), a 466 
Kaufmann Peak (Turkestan), b 


(Transeas- 


author. See 


673 
LS a islands (Thera), a b 


Kaunitz,Wenzel Anton, count of 
Rietberg, statesman (Thugut), 


b 348 
Kaya, drink (Tahiti), a 29 
Kavele, town. See Usrs1 
Kayal pecans, town (Tinne- 


Kedabeke town (Transcaucasia), 
b 546 


Kef, fortress (Tunis), b 660 
ee town (Tibet), b 363 
ulé, Reinhard, archexolo- 
gist ‘Terra-cotta), ’b 212 
Kelif-Uzboi region omeneeee: 
pian), b BSE, note 
Kelly, John, politician (Tam- 
many Society), b 920 note 
Kemal Bey, author (Turkey), 5 


699 
Kemal Pasha-Zéda, legist-poet 
(Turkey), a b 698 = 
Ken-pu river (Tibet), a 362 
Kentucky resolutions of — 
(Taylor, J.), a b 92 
(United States), b » B04 


805, b 
Kentucky, state es 


a 913, a 
histo of (United pogey ee 
795, 6 801, gy b 805, a 808, 
b 821, a $23, a 
statistics es (United yon 
a 860, b 864, a 
K mn, ars aben (United 
entucky, rritory 
States) a 787 
Keogh, Cornelius, mathemati- 
cian nometry), b 603 


reek Trumpet, a 630 


| Khotan- cies 


985 


Keresztes, battle of, 1596 (Tur- | Kirghiz, race AP Sree) DOT 


key), b 685 
Kermiyan, princes of (Turkey), 
@ 681, b 68 
Kern river (United States) b 850 
aes town (Unterwalden) a 
o 
Kerulefi river (Transbaikalia), 
541, a 542 
Keshetrud river (Transcaspian), 
b 543 


Kesselring, Kilian, soldier 
(Thurgau), a 352 

Ket, river (Tomsk), a 467 
Keweenaw Point (United 


States), a 853, a 869 
Key. Francis S., poet (Taney), a 
2. 


West, Florida, 
(Texas), a 222 

Khair al-Din Barbarossa, gen- 
eral (Tunis), a 661 

Khair al-Din, or Khayr ud-Din, 

Barbarossa, admiral 
(Tunis), a 661 
Sgr of a 685 

Khalaches, tribe (Turks), b 703 

Khamardaban mts. (‘Transbai- 
kalia), b 541, a 543 

Khamba-la mts. (Tibet), b 361 

Kham dialect (Tibet), b 368 

Kham or Do-Khém, province 
(Tibet), a 360, b 361, a b 363, 
ab 364, b 365, B 367 

Khan- -Tengri, mt. (Turkestan), a 
674, a 675, b 678 

Khirijites, ‘sect (Tabari), a7 

a paoer empire of (Turks), b 


island 


Khérizmian, invasion of Pales- 
tine (Templars), a 478 

Khatib, Al-, al Baghdddi, his- 
torian (Tabari), b8 

ee river (Transbaikalia), a 
54 


Khingan mts. (Transbaikalia), 
a 542 

Khojas, Sys (Turkestan), a 
67. 


Khoni, town (Transcaucasia), a 
shot, history of ‘(Tabart), 
Raantoes mines (Turquoise), a 
plateau (Transcaspian), b 
543 


Khorré, king (Tibet), 5 367 

Khorsum, Presee (Tibet), a 
361, b 363, b 364, b 

Khotan or Titchi, eity (Turkes- 
tan), b 679, a 

| ia (Turkes- 
tan), b 678-6 

Khouan, maicioes 
(Tripoli), b 612 

Khri Ide gtsng-brtan-mesag- 
ts’oms, king (Tibet), a 367 

Khutba, prayer | (Turkey), b 681 

Khuzu, river (Tigris), a 413 

Kiakhta, town (‘Transbaikalia), 


a b 543 
ace tribes (Tibet), b 366 
Kiangka, town (Tibet), b 362 
Kiaring lake (Tibet), b 360 
Ki-ehn river (Tibet), b 361 
Kieferle mt. (Thuringia), a 353 
Kifti, historian (Tabari), b 8 
Killas, mineral (Tin), a 427 
ana mt. (United States), 


b 84 

King (Titles of Honor), a b 445 

King Charles's South Land 
(Tierra del Fuego), b 409-410 

King George's sends (Tua- 
motu), b 639 n 

King, Rufus, politician (United 
States), a 796 n 

beh Fy Book of pe (Tabari), 


King’s chapel, Boston (Unitar- 
ianism), a 774, note 

King’s college, ‘London, a 910 

Kin ord worm (Trema- 
toda), a 

Kinvshi-kian o Di-chu river 

Fb 362, b 363,b 366 
prerans pe (Tartars), a 


(Turks), a b 702 
Kir Songde Tsan, king of Tibet. 
See This-rong-de-tsan 
apne Athatiasius,polyhistor 
Kironnen YD je Jey jurist (Treaties), 
a 566 
Kirghiz, race (Transcaspian), | * 
b 545 


(Turgai), a 668 


order 


(Turks), b 700, b 7 
Kiria, town Prarbenanys a 680 
Kirkwood, Samuel J., governor 
(United States), a 822 
a prohibited (Templars), 


| Kittetinny valley and mts. 


sOsteed States), a 843, b 844, a 


Kid. -agatch bay 
casia), a 546 

Kizil Ahmedli, princes of (Tur- 

key), b 681, a 683 

Kizil-arvat, town (Transcas- 
pian), b 548, a 544, a 545 

K me bashis, people (Turks), b 

Kizil-su, river (Turkestan), b 
673, b 678 

Kizlyar, town (Terek), a 2038 

Klingenstierna, Samuel,mathe- 
matician (Telescope), b 149 

Te Pecks (Tamils), b 46 

Kl sy mountain(Transyaal), 


Knights of Labor, 
(United States), a b 835 

Knights of Malta. See Knights 
of St. John 

Knights, orders of Ni et 


(Transcau- 


order 


b 175-176, a 178, b 179 
Knights of St. Jobn (Turkey), 0 
683, 84, a 685, note 


6 
Knights of St. Mary’s Hospital 
at Jerusalem (Teutonic Or- 
der), a 218-219 
Kniprode, Weinrich yon, mas- 
ter (Teutonie Order), b 218 
Knockmealdown mts. (Tipper- 
ary), b 432 
Know-Nothing party (United 
States), a 819, a 820, a 821 
Knox, Henry, general, b 838 
Knoxville, city (Tennessee), ab 


aires as 1863 (United States), 
Kodi‘i, historian (Tabari), b 8 


Koelhoff, Johannes, printer 
(Typography), 729, b 731 
Koenig, Fre erick, inventor 


(Typography), b 751 

Kohler, mathematician (Ta- 
bles), ab 12, a16, ab 17,ab 
18 


Kokarpo mts. (Tibet), b 362 

Koko-nur mts. (Tibet), a b 363, 
a 365, b 366, a 367 

Kolbel, musician (Trumpet), a 


KO6lliker, August A. von, bene. 
mist (Tunicata), b 647, b 658 
eo g ts town (Unitarian- 

ism), b 773 
Eetyranskoy®, lake (Tomsk), b 


Kolyvas, town (Tomsk), a b 


Spaneetoene range (Transvaal), 

a 550 

ee mountains (Tibet), b 
861, a 362, b 36: 

Konigstein mt, (Transylvania), 
a 555 

Tapper: town (Tchernigoff), a 
10: 


Konshin, A. M., engineer 
(Transeaspian), b 544, note 
RopeeD nets pre (Turkestan), 

ray oad 6 543, a 
544 
Koépke, Rudolf, biographer 
(Tieck), b 
opm Je Joseph eutyeh, historian 
KSpri * Mahainaed grand 


vizier ir neee ), b 686 
K6prili-z4d Mustafa grand 


vizier (Turk e ), a 687 
Koran, Commentary of (Tabari), 
ry wa, mt.(Transcaucasia), 
Roum battle of, 1389(Turkey), 
Kosso; omcgyn ia lake (Transbaikalia), 
Seoul Toatd revolutionist 
(Turkey), b 693 
U 
Kotaiba » general 
(Turks), b ) 701 
5 aiksaaandsbaplateans iene 


Kowaleraky, Ak eset, seis 


. ——a 


986 


Kozloff, town (Tamboff ), a 46 
Kramp, Chrétien, mathemati- 
cian (Tables), b 19 
Krasnovodsk, district and town 
(Transcas ian), a 544, b 545 
Krasnodoyvsk,peninsula (Trans- 
caspian), b 543 
Krause’s end bulbs (Touch) 
(IL), b 509-510, b 512 
Kremer, orientalist (Tabiri), b 
6 note 
Kreml, citadel (Tobolsk), b 458 
Kresa, father, linguist (Trigono- 
metry), b 597 
Krohn, August Z., 
(Tunicata), b 647, b6 
Krolevets, town (behernigoff), 
a 103 
Kroumir tribes (Tunis), b 661 
Kruger, S. J. Paul, president 
(Transvaal), a 552 
Krummhorn (Tournebout), b 
520 
or aa Khan, chief (Tibet), b 
3 
Kichenmeister, F., naturalist 
(Tape-worms), a 55, b 58 
Kuen-Lun or Kitn-Liin mts. 
(Tibet), a 359, a b 360, a 363 
Kufara or Kufra, oasis (Tibbus), 
a b 355 note 
Ku-Klux Klan, 
(United States), b 832 
Kulase ae 
(Tinnevelli), b 431 
Kulik’s Tafeln (Tables), b 12, b 


18 
rs ee district (Turkestan), b 
77 


- te hi 


assassins 


town 


7 
Kulpi, town (Transcaucasia), b 
546 


Kulp, river (Tigris), a 413 

Kuluglis, people (Tripoli), a 612 

Kuluglis, people (Tunis), a 660 

Kumandinsk steppe (Tomsk), b 
466 

Kumar river (Teredo), b 202 

Kunung or Lutz tribes (Tibet), a 
365 


Kupang, town (Timor), b 424 

Kupffer, Carl, anatomist (Tuni- 
cata), b 647, b 658 

Kural, poem (Tamils), b 48 

Kura river (Transcaucasia), b 
545, a b 546, b 547 

Kurds, race (Transcaucasia), a 
547 


Ly ended egal a (United 
States), b 

Vipers Ae mts. (Transcas- 
pian), b 543 


Kushan, district (Turks),b 701 
Kiistenland, district (Trieste), a 
5 
Kutais, government and town 
(Transcaucasia) b 545, b 546, a 
7 


sae a treaty of, 1833 (Tur- } 
key), b 691 

Kutehuk- oe treaty of, 
1774 (Turkey), b 

Kutchuk-Stambul, town (Theo- 
dosia), @ 277 

ee ae fort of (Tobolsk), b 
45 


mts. 


Kuznetskiy  Alatau, 
(Tomsk), a b 466 

Kvirilia river and mines (Trans- 
caucasia), b 545, a 547 

Kye-ping, god (Tibet), a 366 

Kyide, king (Tibet), b 367 

Kyim-shang, princess (Tibet), a 
367 


pf ps Mts. (Transcaspian), b 
o4 


L, letter (Tamils), a 47 
Labor classification (Technical 
Education), b 113 
ba cr} rate emplo ment of 
(United States), b 834, a 835 
distribution of people 
(United States), a b 874, 
a b 876, a b 879 
et ‘of (Topography), b 


pare of (Tahiti), a 28 
mye (Trade Un- 
ons), b 580-534 
en States), a b 835 
Labor, ate of (Trade 
Unions), b 533 
‘sub-division of (Technical 


Education), a b 113 
Southern free (United 
States), b 831 


ag eye's oer of (United | 


States), b 
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Lacaze-Duthiers, Félix J. H. de, | 


et (Tunicata), b 647, b 

Lachmann, = philologist 
(Tibullus), a 373 

Lacmon, Mt. (Thessaly), b 319 

Lacouperie, Terrien de, orient- 
alist (Tibet), b 370 

Ladak, province and 
(Tibet), @ 361, a 364 

ary (Titles of Honor), a 445 
Lelius Sapiens, Caius, orator 
(Terence), a 204 

Lesa majestas, crime (Treason), 
a b 559, b 562 

Lafayette, Mari Jean Paul Roch 
Yoes Gilbert Motier, Marquis 
oa (United States), b 791, b 
Je 

Lafayette mountain (United 
States), b 842 

Lagny, Thomas Fantet, Sieur 

e, mathematician (Trigo- 

nometry), b 607 

Lagging of highwater (Tides), 
b 375, b 376, b 877, a 390, a 391, 


a 392 
Laibobar, 
a 425 
“ Laissez faire” (Turgot), a 670 
Laka or Lolo tribes (Tibet), a b 


Lake, artificial (Tse-nan Foo), 
a 639 


town 


island (Timorlaut), 


navigation, rise of (United 
States), b 811-812 
Lakes, poe hiretiee of (Uni- 
ted States), a 863 
Lalande, oseph Géréme Le- 
’ francais de, mathema- 
Lope , (Tables), b 16, a 
2 
(Telescope), a 150 
Lama of d Ga-ldan (Tibet), b 364 
of Potala (Tibet), b 364 
rites (Tibet), b 365 
Lamaism, religion (Tibet), b 
365-366, b 367-368 
Lamarck, Jean Baptiste Pierre 
"Antoine de Monet, 
chevalier de, natural- 
ist (Treviranus), b 588 
(Tunicata), a 647, b 658 
Lambert, Johann Heinrich, 
mathematician (Ta- 
bles), a 11 note, a 12, a 
16, a 18 
(Trumpet), b 631 
Lambinet, Pierre, bibliogra- 
Bn (Typography), b 737 
rie] geometer 
Taitidies), b 898 
Lamp-black (Tar), b 63, b 64 
5 my people (Tunguses), b 


Land effect on cotidal lines 
(Tides), b 896-397 
on inde baa theory 
es), b 380 
Land se railway (United 
States), a 824 
Land oscillations (Tides), a 399 
Land, rental of, in England 
(Tithes), b 439, a 440 
system ( nited States), a812, 
a b 814, a 824, b 882-883 
Land-tenure (Udal), a 763 
Br (United States), b 


eg din Yehezkel, rabbi (Tam), 


Landois, L., 
(Touch), b 511 

yee first Italian (Titian), 
ad 

Pr pace Ie council (Un- 
terwalden), b 915-916 

Landsmannschaften (Universi- 
ties), a 904 

Lane, Edward William, Orien- 
talist (Thousand and One 
Nights), b 337, a b 338 

Lane, Sir Ralph, governor (To- 

nee). rae king (Tibet) 
n pre n a 
66, ab 367 ’, : 


a 
Lange, F. A., historian (Ueber- 
weg), a 764 
Language (Tibet), a 368-370 


physiologist 


BR as. of (Theism), b 254 | 


a (Tibbus), b 355 

ester, Edwin Ray, natu- 
an (Tunicata), a 654, b 658 

Lan zee tsan-kiang river (Tibet), b 


yaomedon, a ge Hibet ya he ), a 620 


oe rages: lazuli, gem 
ne), h 768-769 


TaPidoe on lunar acceleration | 

‘ides), a 402 

aplase 8 prediction method 
(Tides), b 394 

theory (Tides), a b 377, a b | 

378, b 380, b 881, a 382, a b 
383, b 386, b 4 

oe mts. (United States), b 


Cereal Hills (United States), | 
a 846 
Larat, island (Timorlaut), @ 425 | 
Larcen (Theft), a b 251 
—_ orests (United States), a 
6 
Lars, pastoral (Taylor), b a a 98 
Larva (Tunicata), b 652-6: 
Aevelopasent (Teredo); 8 202 
tailed (Tunicata), a b 647 
Larvacea, order (Tunicata) 
(111), a 658-654 
Laryngitis (Throat Diseases), 


6 340-341 
(Throat Dis- 


Laryngoseope 
eases), b 340, a 341 

La Salle, Robert Cavalier, ex- 
plorer (Texas), b 223 

La Seyne bay (Toulon), a b 514 

Lassell’s reflectors (Telescope) 
(I11.), b 166, a 167 

— s Peak (United States), a 
85 

Latakia Tobacco, b 453 

Lateran, a of, 1515 (Trent, 


Council of), a 
Latham, i loc ornithologist 
Peguccen a 54 
Latin literature (Tertullian), a 
214 


Latitude, generative forces and 
(Tides), a b 381, a 388 

La Tour, Jacques de, abbot 
(Trappist), b 557 

Latour, Maurice Quentin de. 
See Tour 


b | een or aphy), 7 Dy) 1d, scribe 
ography), 
lena, OW i. iam “archbishop 


Wraylot), a 100 
(Typ ography), a 740 
Laudian sineiien (Universities), 


b 908 
Launceston, town (Tasmania), 


a79 

Laundy’s Quarter-Squares (Ta- 
TT al2 

Laurel forests (United States), 
a 860, a 862 

Laurer-Stieda canal; (Trema- 
toda), a 571, a 573 

Lavinius or Lanuvinus, Lus- 
cius, poet (Terence), b 204 

Law, a ney of (Thibaut), 

322 


English (Tort), b 482-483 
(Treason), a b 559-562, 
notes 
Law, personification of (The- 
mis), a 269 
relating to Theatres, a 245- 


248 
rise of schools (Universi- 
ties), a b 888,a b 889, a b 
891, a 892, a 893, ab 894 
Roman (Theft), a b 250 
abt b 482-483 
Treason), a b 559 
ean Trove), b 563 
Trust), a 633 
LAWRENCE, James, captain, b 


(United States), b 808 


note 
LAWN TENNIS, a 198-199 
Lay Torpedo, 'b 479 
Layer Marney manor (Terra- 
cotta), @ 212 
Laynez, Jean, Jesuit general 
( eee ne ae ny a 583, b 


Lead, metal (Tin), a 
mining aaa oes Reatienin 


868 
rae (United States), ab 


Leads in Typo; b 745 
oe eeetghucea States), 


Leasing: eres crime (Trea- 
son), a b 562 
Leather, formation of (Tannin), 


bb 
Ceakaby Turtle ae b486 
ber seiergr iy massacres of (Tur- 
key), 6 692 
Lechevalier, Jean Baptiste, ar- 
cheeologist (Troad), b 617, a 


Lectum, Cape (Troad), a 615 


Lecuyer collection 
cotta), a b 209, note 

Lee, Charles, eral (United 
States), b 789, b 790, a 792 

Lee, Richard Henry, statesman 
(United States), b 790 

Lee, — Pow general (Grant), 


Whitea States), b 825, a 
826, a b 827, a b 828 
a tactile rods of (Touch), 


een Islands (Tahiti), a 27 
Lefort, Pierre Alexandre Fran- 
cisque, mathematician (Ta- 
bles), a 14 

Legal training, American (Uni- 
versities), a } 961, a b 963 

Legendre, Adrien Marie, math- 
ematician (Tables), b 14 note, 
b18,ab19 

Legendrian coefficients (Ta- 

5 ee b 19 ses 
egends, cosmogan t 

n> 366 gany ( ), & 


Legge, a sinologist (The- 
ism), b a 256 


ae oft type (Typography), 


es pakoe of (United 
States), b 
Legisineieal colonial (United 
eet oe b 784, a 785, b 
786, b 788-789 
State (United States), b 793, 


97 
1 Teenie (Tibet), b 363, a 


Lelbnits, Gotfried Wilhelm, 
philosopher (Trigonometry), 


ms sic ce , & 897, ab 
, & 903, ab 

Leman shoals (Tides), a 398 

Lena river ¢ ransbaikalia), ai42 

ie ET istrict (Transcauca- 
sia), a 

Lenoir, iitondast optician (Tele- 
scope), a 159 note 

Lenz, Oscar, explorer (Tim- 
buktu), ab 418 

sa , critic (Tibullus), a 372, a 


i—_ X., pope (Universities), & 
Leo Africanus, author (Tunis), 
a b 661 


Leonelli, Zeechini, mathemati- 
cian (Tables), a 17 
Lon , plant (Taraxacum), 


Leonto-donium, drug (Taraxa- 
cum), a 67 


Leopold I., emperor 1- 
a vanial i ee 


555 
(Universities), ab 902 
Leopold II Re a emperor 
pola ae 

Leopold IL., pails (Tus- 
ph tet b 713 

Leopold, William, Spanish 
Netherlands, archduke uke (Te- 
niers), a b 190 

ao Po of, 1571 (Tur- 


(Terra- 


Leptoclinum, genus of Tuni- 
cata, a 657 
Léry or Lére, Jean, traveller 


, 8507 
eorges Louis, physi- 

cist Tel hh), b 120 
Leodiguitnes, + iimagaaaa 

= due de (U: 5. 
iain Rolets bishop, of Ross 

ieee Lays 

ra a oa 

Lotion and, W riting, ( 

phy), a725 * Bi 


= cnt 
ists), 87 
Letter, species of 
743 ei 


a oe. 


_ 


Levels, data for (Tides), b 393-894 
Leventine valley (Ticino), b 373 
Leviathan in political science | 
(Taxation), b 91 
Levoin, Th. H., 
Lavites, b 368 Sgn mirth: 
v support o thes), 
a po ( ) 


orientalist | a 


Lewis, Frederick Christian, en- 
graver (Turner), a 707 / 
Lewis, Matthew Gregory, poet 
(Timur), a 427 
Lex, Julia (Treason), a 559 
Lexington, battle of, 1775 
(Tooke), b 473 : 
(United States), b 788, b | 
789, a 790 
Lezirias, delta (Tagus), b 26 
L -ha-tho-thori, king (Tibet), a 
Lhasa, city (Tibet), a b 359 note, 
ab 361, a 362, a b 363, ab 364, a 
b 365, @ 867 - 
Lhobra basin (Tibet), a 362 
Lhojong, town (Tibet), b 363 
L’Huillier, Simon, mathemati- 
cian Si Ss nometry), b 603 
Libel law (United States), b 804 
— Studiorum (Turner), b 706- 


Liberal Republican party (Uni- 
ted States), a 833 
“Liberty-boys” (Tammany So- 
ciety), a 920 
A 1844 (United 


of the Press (Tindal), mee 
Liberty, religious (Tindal), b 


re eee (Universities), 


University (Upsala), b 916 
— (Theatre), b 245, a 246, a 


Licenses, revenue from (Taxa- 
tion, U.S.),b b 924,a 925,a b 


Licinus, Porcius,poet (Terence), 


epee tig Sura, Lucius (Trajan), 
a ’ 

Lick, James, founder (Tele- 
Pe ree ereiconcps) 
ck, observa co 

qu), b "155, b 165-106, 


(Telescopic. Work), a b 


esta ll) fc eee 
“Li Txbelle” (Théroigne 
de meacany a 314 

Life insurance (Tontine), b 472 
Light of dy eet sued (Tuck- 


b 64 
Light ¢ oils (Tar), b 63, a b 64 
“Ba house administration, 
ee (Trinity Houseg, 


Lighting, methods of (Theatre), 


htning, henomena of 
- s(rnpaerstorm) ab 351 
Eigemaine, Jobantes Pailt 
ne, Johannes p- 
pus de, chronicler (Typog- 
Lignin thes 724, b 731 


poe S ab 60 
Liguori Wiis saab — di, cas- 
bist (Torture) 
statesman 


hg-chag, 

i me ng), b 470 

Limbomba mountains (Trans- 
Vaal), b 549, a b 550, a 551 

es Germanie, acai 
ments (Trajan), a 5° 

Limitation o tH Sate in (Trea- 
son), a 561. 

aes, genus (Trematoda), 


Limoges, district (Turgot), b 
Limonit ores (United States), a 
Limvuba river (Transvaal), a 
ere ee (Texas), b 


or Crocodile river 
aa), b 549, a b 500, 


Bos 
day), 

b 

a a 
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Lindsey, Theophilus,  theolo- 
gian (Unitarianism), b 773 

a an making (Typogra- 
phy), a 750 

a Egyptian (Textiles), a 


Lines uneven in early books 
(Typography), a 730 
Lingones, race (Umbria), a 771 
Lingzi-tang plateau (Tibet),a 
360, a 361 
Linnus, Karl, naturalist 
Tern), a 206 notes 
fr ermometer), a 309 
Turnstone), b 710 note 
Scam city (Tse-nan Foo), a 


Lion, mammal a er), a 412 
Lipalule river (Transvaal), b 
9, a b 550, a 551 
Lipetsk, town (Tamboff ), b 45, 
a 46 
Lippershey, Hans, optician 
elescope), a b 147, a 151 
any, ae transmitter (Telephone) ; 
1l.), a b 142 
iene (Taxation), a b 92 
(Taxation, U. 8.), b 924 
Lisbon, Bay of (Tagus), a 27 
Lisle, Guillaume de, astrono- 
mer (Time), a 421 
Lisle, John Talbot, viscount 
(Talbot), a 31 
Liso tribes (Tibet), a 365 
Listvenichnaya, town (Trans- 
baikalia), a 543 
Litang plateau (Tibet), b 362 
Litang, town (Tibet), b 363 
cal musical (Tallis), b 38- 


Literature in 1790 (United 
States), b 801 
Se (United States), a 


Bonpa (Tibet), a b 366 
Italian (Tiraboschi), a 434 
eg (Turkey), b 697- 


(Turks), a 704 
Lithgow, le er martyr (Tor- 
ture), b 493 
yt Siggy tence (Typog- 
raphy), a7 


Lithuania, one (Teutonic 
Order), b 218 
Little Cottonwood mines 


(United States), a 868 
“Little Ease’’ cell (Torture), b 


494 
reg Ouse, river (Thetford), b 


a Roman Trumpet, a 
Livia Drusilla, empress (Tibe- 
rius), a b 356, a b 357, a 358 
Liver fiuke, parasite (Trema- 

toda) (I11.), b 569-573 
Livesey, Joseph, philanthro- 
pist (  lenor oe b174 


Livilla, wife of Drusus Cesar 
(Tiberius), a 358 
Livingston, Edward, jurist 


(United States), a 813 
Livingston, Robert R., chancel- 
lor (United States), b 790 
Livingstone, eg traveller 
(Transvaal), a 552 
Livingston, Robert R., states- 
man (Montgomery), a 
839 
(Tammany Society), a 


Liza or Nest of Nobles 
guenieff ), b 519 

ar ae coca plains (Texas), 
a 

be to H, capticinn (Telescope), 

Llogd’s Austrian (Trieste), b 

a 

a i lake (Turkestan), a 

ree town (Ticino), b 373, a 

Loci, geometrical (Thales), b 

pat: disease (Tetanus), a b 

Locke, John, philosopher (To- 

nay, b 462 


rade), a 529 
Locomotive uae (Tram- 


invention of (ie of (Trevithick), a 
barr Torpedoes (Ill.), a 


Locomotives. electric (Trac- 
ek a b 526, a b 527 


(Tour- 


Locomotives, introduction of 


steam (United States), 
8138 


Locust tree forest 
States), a b 860 
Loevy or Loewy, Maurice, as- 
HS ge (Transit Circle), b 
8 


(United 


Loewy’s equatorial coudé (Tele- 
scope) (111.), a 168 

“ Log College,” Neshaminy, Pa. 
(Tennent), b 936 

Logan, John A., 
(Thomas), a 939 

, J. R., orientalist (Tibet), 
a 367, a 368 note 


a epic integrals (Tables), b 
9 


senator 


Logarithms (Tables), b 10, a 11, 
a 12, b 13, a 14-17 
theory of (Trigonometry), a 
607 


Loggerhead (Tortoise) (Ill.),a 
487, a 488 


Logie, “abendbsicd in Italy (Uni- 
Versities), b 899-900 
oat ictory (Trendelen- 
burg), a 
medizval Endy of (Uni- 
versities), a 890 
Logistic logarithms (Tables), b 
17 


Logos, doctrine of the (Tatian), 
7 


Logos, Pg Sree of the (Theo- 
ore 

Logotypes (Typography), a 747 

Lolo or Laka tribes (Tibet), a b 


365 

Lombard, Peter, 
(Universities), a 

Lommel, E., aan emietleiae, 
(Tables), b19 

Lomond, N., mechanician 
(Telegraph), b 120 

Lene city (Tramway), a 538, 


London City and Guilds Insti- 
tute (Technical Education), a 
115,a 116, a117 

London colleges (Technical 
Education), a 117 

London Spey (United 
States), a 677 

London, early Peete at (Ty- 
pography), a 

London Science and Art De- 
partment (Technical Educa- 
tion), a 115 

London Theatres (I1l.), ab 243 
note, b 244, a 245, b 247 

satay treaty of, 1827 (Tur- 

ey), 

Long Island a United States), b 


battle of, 1776 (United 
States), a 791 
Long period Tides, b 383-384, b 
386, a 388, a 391, a 399 
schedules (Tides), a 


389 
Longfellow, Henry Wadsworth, 
poet (Todd), a 
Longitude, i eieeraiadeion of 
(Time), b 420-428 
lunar (Tides), a 387-388, b 
389-390, b 391-392 
Longitudes, replacing (Tides), 
b 891-892 
a s Peak (United States), a 


Longstreet, James, 
(United States), a 827 

Longueville, Anne Geneviéve, 
duchesse de (Turenne), a 667 

—, mathematician (Tables), 

8 

Loomis, Elias, mathematician 

(United States), b 855, a b 


Looms (Textile) (Ill.), a b 224, 
b 228, a 231 
Loop test for faults,(Telegraph), 


28 
Lord (Titles of Honor), a 445 
Lerd Chamberlain, English 
(Theatre), b 246, b 247 
Lorenz, Ludwig Ritter, natu- 
ralist rematoda), b 571, a 
Ty id jati of 
, appropriation 
(net. oat 
pee te troastine), b on 
aie Nea a (T. car e, 
un e yron 
Louis si , emperor i) Be 


ye VII., France (Templars), 
ahi76 


oe 


general 


a b| 


987 

Louis IX., France (Templars), a 
178, a 179 
Tunis), a 661 


{iniversiies), a 894 
| Louis XIV., France (Temple), 
b 187-188 

(Trappists), a 557 
(Turenne), a 667 


(Pargot): b 669 
Louis VI. France (Talley- 
rand), b 35, a 36 
(Turgot), a 669 
Louis XVIII., France (Talley- 
rand), a 37 
(Turgot), a 669 
Louis io Hungary (Universi- 
ties), b 845 
Louis tag king of the 
French (Talleyrand), b 37 
Louis the Springer, chief baron 
(Thuringia), a 353 
Louisburg, capture of (United 
States), a 782, a 783 
Louisiana, state 
Trove), b 563 
(Universities), a 918, ab 954, 
a 961 


history (United States), a 
808,a 809, b 811, b 813, a 
818, b 821, b 826, b 829, b 
832, a 833 
statistics (United States), b 
853, b 860, a 8638, b 873, a 
878, a 882 
Louisiana territory (United 
States), a 783 
acquisition of (United 
States), a b 806 
a i St., bishop (Troyes), b 


tia University, b 896-897, a 


(Treasure 


Louvre gallery (Teniers), a 191 
Terra-cotta), a 208, 
note, b 209,a b 210,a 
211,ab 212 
ei a 448, a b 444 
Transverse Flute), b 
552 note 
Lovat, Simon Fraser, lord, 
Jacobite (Treason), a 561 
nyt statutes of (Thespiz), b 


Lovel the Widower (Thackeray), 
b 284 
Lovers of Teruel, a 216 
Low pocueeey (Tahiti),a b 
27 


(Tuamotu), b 639 note 
eee hee (Tides), 
( 


observations (Tides), a 
Lo Yu, chronicler (Tea), a 105, 
b 108 


Lubbock, Sir John William, as- 
tronomer (Tides), a 378, b 386, 
b 394 

ape city (Unitarianism), a 


arr sect (Templars), a 


Lucullus, Lucius _Licinius, 
general (Triumph), b 614 

Ludolf, Johann Job, "‘mathema- 
tician (Tables), b 12 

Lugano, district and town 
( ‘icino), 6378, a 874 

Lu-Kiang or Livts tse-Kiang river 
(Tibet), b 862 

Lully, Jean Baptiste, bog gs 
(Transverse lute), a 558 

Lumber trade (United States), 


b 863 
ro ee latus, Tape-worms, 
Luminous rain(Thunderstorm), 
pre axial rotation (Tides), a 
Lunar and Solar synthesis 
(Tides), a 392-893, a b 404 
Lunar deflection of gravity 


Tid moll EAA ol 
uence (Tides), ah, ab 
380, a 385, 


a 7, a 378, ig ba 
a 387-389 
ine walitieas reduction of 
des), b 891-39: 
Lunar Tease Pes 
coe a ba iarehe 


Lustred Tiles (Il. ),b 
Lutdge, obec ti abet (Tele- 


uenerey mh Ph (The- 
uther, Ma ‘0 
ism), b 262, a 268 


(Torgau), 2476 


9838 


Luther, Moulin (Trent, Council 
of), b 578, a5 

Lutheranism, rise of (Uniwersi- 
ties), a b 900 

gen Kunung tribes (Tibet), 


a fees s Logarithms (Tables), b 
Lu-tse-Kiang or Giama-Nu-chu 
Fg (Tibet), b 360, a b 362, b 


Luzzato, Samuel David, scholar 
(Talmud), a 43 

Lycoperdon nut (Truffle), b 629 

Lydenburg, town and istrict 
(Transvaal), 0 550, a 551 

Lydian influence (Troad), mats 

Lygdamus, poet (Tibullus), b 
371, b 372 

Lyman’s Sb caged (Telescopic 
“Work), a 

Lynn, Rtn town (United 
States),, b 863 

Lyons, Ecole, Martiniére (Tech- 
nical Education), a 116 

= district (Tetrarch), a 
1 


Lysias, tyrant-philosopher (Tar- 
sus), b 73 note 

Lysimachus, general (Troad), b 
616, a 617 

Lytton, Edward Bulwer, lord, 
‘author (Theatre), a 246 | 

Lytton, Edward George Earle 
Lytton Bulwer, baron, noyel- 
ist (Tierney), b 469 


Ma, Yuen, general (Tong-King), 
b 468 


Mabillon, Jean, monk (Trap- 
pists), b 557 
ars Mac district (Transvaal), b 


MCCLELLAN, George Brinton, 
general, b 838-839 
(Burnside), a 837 
(United States), b 823, b 
825, a 826, b 82 
McCormick, Cyrus, 
(United States), a 817 
McCulloch, John Ramsay, poli- 
tical economist (Taxation), b 
91, b 93, a 94 
Macdonough, Thomas, oe. 


inventor 


dore (United States), b 808, 
note 

McDowell, Irwin, general (Uni- 
ted States), b 825, a 826 

Macerata, Cassian di, monk 
(Tibet), a 368 note 

MecFingal, satire (Trumbull, 


John), 6 944-945 
MeGill college (Universities), b 
912 
Macgregor, John, economist 
(Treaties), b 565 
Macgregor, musician (Trans- 
verse Flute), a 554 
Machell, inventor 
fork), b 659 
Machin, John, astronomer 
(Trigonometry), b 607 
“ Machine politics,” (Tammany 
Society), a 921 
ee or B room (Typog- 
raphy), a 75 
ekerel, ihe (Tunny), b 665, a 
008 note 
Mackie, Alexander, 
(Typography), a 747 
Mackie’s composing machine 
(Typography), & 747 
McLean, John, jurist (Taney), b 
921, a 922 
Maclaurin, Colin, mathemati- 
cian (Telescope), a 149 
(Tides), a 378, b 386 
Macroclemmys, genus of chelo- 
nians (Tortoise), b 487 
Macucagua, bird (Tinamou), b 


429 
—- historian (Tabari), b 


Madama palace (Turin), b 670 

Madhubani, town (Tirhut), b 434 

Madison, _ Jamies, Lack pata 
(Tammany Society), b 


(Tuning- 


inventor 


(Taylor, J.), a 927 
(United ge gO A Ged b 


800, b 801, 
ee Bisa Otho. b 
Madrid museum (Titian), a 443 
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Hogietem: city (Universities), 
Bocce of, 1631 (Tilly), b 
417 


Magellan, Ferdinand, circum- 
navigator (Tierra del 
Fuego), a 411 

(Tuamotu), a 640 
Magellan Strait (Tierra del 
Fuego), b 409 
Maggia valley (Ticino), b 373 
Maginus, or Magini, Giovanni 
ganas, astronomer (Tables), 
12 
Magna Charta (Torture), a 494 
Magna-Grecia, art of (Terra- 
cotta), b 210 
Magnetite iron ores (United 
States), b 866, a 867 
Magneto-electric theories 
rar), a 351 
on ee -telephone (Tele- 
ones), b 930-931 
Ma nifying power. sain pape 
(Telescope), a b 15 
Magnolia forests ‘United States), 


a 860 

eae city (Tunis), 6 660, a 
OL 

Mahmiid I., sultan (Turkey), a 
6 


88 
Mahmiid II., sultan (Turkey), a 
690-692 
samosas people (Tanjore), a 


Maimonikes, rabbi (Talmud), b 
41, note 
(Theism), a 262 
re eoast (United States), b 


Maine, district (United States), 
6777 


Maine, state (Universities), a 
913, a b 955, b 962 
cro’ (United States), b 
809 11, a 822 


, b 811, 
statistics (United States), b 
853, a b 855, b 859, b 860 
‘ypogrep ye (United States), 


Mainz, early printing at (Ty- 
pography), a 727-728, a b731,a 
732, ab 783, a b 734, a, 735, a 
b 736, a b 788, a 739 
Mainz Psalter, 1457 (Typogra- 
phy), b 723, b 728, a 731, a 736 
Maize, cereal (Turkey), b 694 
ped (Titles of Honor), a 
446 
Race paving (Tiles) (Ill.), a 
4 
Makatis, race (Transvaal), oy 
Makham plateau (Tibet), b 
Malabar, district (Thovhes), 
829, note 
Malagarasi, river (Tanganyika), 


2 


Melsytiens language (Tamils), 


Malega. people (Taboo), a 22 
Maleolm, Sir John, historian 
(Timur), b 426-427 

Malcolm III., Seotland (Tyne- 
mouth), a 718 

Malesherbes, Chrétien Guil- 
laume de Lamoignon de, 
statesman (Turgot), b 069 

Maletote (Toll), b 464 

oe ie. legal meaning of (Tort), 


Malka river (Terek), a 208 

Malta, siege of (Turkey), a 685 

Malvern Hills battle, 1862 (Uni- 
ted States), a 826 

Mamaia, sect (Tahiti), b 29 

Mamelukes or Memluks,prinees 
(Turkey), a 684 

ee gens (Tusculum), b 


Mamilius, Octavius, chief 
(Tusculum), b 713 

ker feeling in (Touch) 
(I1.), a 509 

Maminals P mene eye (Texi- 

Ma aeth Bee iph (Tarsus), b 73 

Man, feeling n (Touch) (m1. ),b 


origin of (Tibet), a 365 


overs of (Tape-worms),_ 


(Trematoda) {Tl,), b 
572-573, a b 57: 
a War, pA ak (Turner), 


Madrona or Madrofio tree (Uni- Mevarsrowas lake (Tibet), a 


ted States 
M 
a 


), & 862 361, 
liesberg range (Transvaal), Scuaienn Gap (United States), b 
844, a 845 


Mandaitiec Grammar, 
,gfalmud), a 43 
an-eater” (Tiger), b 412 
Manigh fshiak district (Trans- | 
caspian), b 545 


Noéldeke | Marius, 


| 


Mang-Srong mang btsan, king | 
| Markham, Clements R., histor- 


(Tibet), a 367 
oe yul province (Tibet), a 


Manis: dancing (Tarantula), a 
66 
Manila cheroots (Tobacco), b 


453 
Manioe plant (Tapioca), b 61 


Manning, Thomas, traveller 
(Tibet), b 359 
Mansel, Henry Longuey 4 


dean, theologian (Theism), b 
264, b 265 
Man's relation to God (Theo- 
logy) ,b 292 
Mansfield mountain (United 
States), b 842 
Mansfield, William Murvay, 
Earl of Naeer as aly b 149 
enird St., missionary (Toul), 
a 514 
Mantle (Tunicata), a b 649, b 
655 
Manufacture (Tobacco), b 453- 
Oe 
farm (United States), a 877 
Manufacturers (United States), 
a 876, b 878-879 
colonial (United States), -b 
780, a 781 
1816 (United States, b 809 
expansion of (Trade Un- 
ions), a 531 
(United States), a 831 
productive character 
ire Education), b 
113, a 114 
revenue from (Taxation, U. 


“f 


8.) 
rise of (United States), a 801 
Manuscript, oldest Egyptian 
(Theism), a 257 
Manuscripts (Thucydides), b 347 
Manuscripts (Tibullus), a 373 « 
Manzoni, Alessandro Francesco 
Tommaso Antonio, poet (Tor- 
ture), b 496 
Nope forests (United States), b 
9, b 860 


Maps (Tibet), a 360 
cotidal (Tides), b 396 
Maquassieberg range (Trans- 
vaal), 550 
wee Pedro, estuary (Tagus), 


b 
Marabastad, town (Transvaal), 
b 550 


Marabouts, saints (Tunis), b 660 
Maragha observatory (Time), b 


419 
, sacred enclosure (Ta- 

hiti), a b 29 

Marble Tiles, a b 414, note 

Marcellus I1., pope (Trent, 
Council of), b 579, a 582 

“March to the sea” (United 
States), a b 828 

Mareo Polo, traveller (Turkes- 
tan), b 680 

ro di aes painter (Ti- 
tian 

am Dh rt (Théroigne de 
Méricourt), a 314 

Marcy, mount (United States), 


a 842 
Mancy, William Learned, poli- 
tician, a 839 
(United 'States), a 813 
Margaret, the Pocket-mouth, 
countess (Tyrol), a 759 


Marheineke, pre Conrad, 
theologian (Theology), a 295, 
a 296 

Mariana, Juan de, historian 


(Talavera), b 30 ; 
Marico river and _ district 
Sg deemed b 549, a b 550, a 


Marienthal, er ypetng at 


1 HROgTRPhY) (Tomsk), b 467 
Marikele range (Transvaal), a 


Marine oa meee (Board of 
Trade), b 
ic (Tele- 
po fl 


IL), a b 127 
ia 
M Dae , 


(I1l.), a ce 738 a7 
Tyre, geo; 
Marisehel” cat noi a 
ties), a 899 


Simon, 
See Mayer 
Marj rjoram, plant (Thyme), a 


| Mark, St., painting (Titian), a 


astronomer. 


ian (Timur), b 426, a 427 
ee system (Universities), 
a 
Marlowe, Christo: 
tist (Timur), a 4% 
Marnavich, Ivan Tomeo, ec- 
clesiastice (Theophilus), a 297 
Marbury chief (Tiberius), a 


ophen drama- 


—- river (Transylvania), a 
DDO 

Marquee, shelter (Tent), a 200 
ae We islands (Taboo), b 20, 


a 21 
Marriage ceremonies (Totem- 
b 365 


ism), b 499, a 
customs (Tibet), 
lows of (Trent, Council of), b 


priestly (Trent, Council of), 
b 585, a 586 
pene on (Unterwalden), 
a 91 
Mars, lunar fi % or 9) iia a 
b4 


creteesonen Work), a 936 

Marshall, soete chief justice 
(Taney), b 

oe inount (United States), 


Marshman, John, missionary 
(Tibet), a 868 no iw 

Marsh-Titmouse, b 

Marsus, Domitius, *. (Tibul- 


lus), & as L Be 
F de, jurist (Trea- 


Pit 
Martin, ralan), Dae 
(Talmud), a 42 note 
Martin, St., bishop (Tours Uy rh 
Martineau, ee theologian 
(Theology), b 
Martane fee | (Tours), b 


wan Stuart Guan of Scots 
(Talbot), b 31 

,b 761 

Inited 


censor 


defence oe deer 
Maryland er 
States), 
Maryland, cate (Universities), 


b 955 
aces of unis States), a 
b 821; a 


a'827 
statistics Set ‘States), b 
b 878 
topography (United States), 


Maskelyne, bid astronomer 
(Time), b 4 
Masliah, ppb Tetmud), b 42 
note 
Mason, yan ashes (Tel- 
1 eae pee 500 
ASON, eorge, a 
Mason and "Blidell, omphnire 
(United States), b art 
Mass, doctrine of the (Trent, 
counell pan acy 
use ony (Uni- 
ted States), ia Cay 780, 
a784,ab7 eggs b 
Masada Spy, n 
(Thomas), b 939 
Massachusetts, ee 
ving aay). 8 


: rsities), a ate 
(Unive Iie 9, 


Matamata, Tortoise (Ill.), a b | beerieaior ee sea (Tides), a 
76 


488-489 
Matebele district (Transvaal), b 


Matha, John de, founder (Trini- 
tarians), a 611 


Mathematical treatises (Tartag- 


lia), a 74 


Mathematics, bibliography of | 


(Tables), a 11-20 
Mathurins, religious 
(Trinitarians), a 611 
Matia or Maitea, island (Tahiti), 

ab 27 
ta countess (Tuscany), a 


order 


Matrimony in polities (Trebi- 
zona), a 567 
Matrix, stereotype 
phy), ab 748 
type acymomehy) (Ill.), @ 


Matthew of St. Albano, bishop 
(Templars), a 176 

Matthew, Theobald, reformer 
(Temperance), b 174, b 175 

<7 mel Tafel (Tables), a 


(Typogra- 


Matehberg mountain (Trans- 
vaal), a b 550 

Maulmain, town (Teak), a 112 

Maumee City (Toledo), b 464 

Maupiti or Mau-rua, island 
(Tahiti), a 27 

gia musician (Trumpet), a 


Mavis, bird (Thrush), b 342 
Max Miller, Friedrich, philol- 
ogist (Theism), b 254, 


a b 256, a 265 
(Titles of oucnor), b 445, 


note 
Maximilian I., emperor, 
a pa b 59! 


Maximus, Magnus Clemens, 
Roman emperor (Theodo- 
sius I.), a b 278 

Maxwell, James Clerk, physicist 
(Thermodynamics), a 305, a 


<r abel town (Tanjore), a 
2 
Mayer, or Marius, Simon, as- 
tronomer a Tories’ b 147 
Mayer, Johann Tob: mathe- 
a (Trigonometry), b 
Mayer's ean Tobias (Tran- 
t Circle), a 
Mayflower, waaet (United 
States), b 777 
en as s., mathematician 
ables), & b18 
, Jules, cardinal, states- 
man (Turenne), b 666 
Mazarine Bible (Typography), a 
728, note 
MEADE, aap! Gordon, general, 


(United States), a 827 
Meadow a mines (United 


States), a 
— ‘eciablishment (Tides), b 
res of beef . bed (Tape- 


worms) (Ill.), a 
Measurement, teens (Tele- 


he. ly ree @ 124-126 
ique Céleste (Tides), a 878, b 


Moeca, histor f (Tabari), a7 
es 0 a 
Mechanical mines Torpedo} B 


477, b 478 
Medallion portraits (Tassie), b 


Medea, m: eseus), a 315 
Mediaeval art (Tempera), b 173- 


(Terra-cotta) (Tl.), a 211- 
212 


Medieval theok (Moham- 
~ medanism), 


261, note 
Medieval cirapition a 887- 


ical training, American 
versities) b 961, a b 


| 
Mékarski-engine (Tramway), b 
540 
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oy ad (Tunny), b 665- 


Meenard at (Tyrone), b 759 
Meerman, Gerardus, antiquary 
(Typography), a 724, b 736, a 


Palle ae (Tipperah), a 482 | 
Mehemet Ali, pasha, Egypt 
eek ay! b 690, b 691, a 692 
Meiners, Christoph, historian 
(Universities), a 899, b 914 
Meinhards of Gérz, counts (Ty- 
rol), a 749 
Meisenbach's ack bee 
process (Typography), 2 750 
Meistersingers (Ulm), a 768 
Samay river (Tunis), b 659, a 
6 


Melam tribes (Tibet), a 365 
Melanchthon, Philip, church 
reformer (Tiibingen), b 640 
pg eres yariegatus (Truf- 
fle), a 629 

Melbourne reflector (Telescope) 
(I11.), a@ 160-161 

Melehthal, ona von, patriot 
(Tell), b 

Meleagris, ae (Turkey), a 
699, a b 700 

Melitopol, town (Tawrida), a 90 

Melodikon, instrument (Tun- 
ing-fork), b 659 

Melting-point (Thermodynam- 
ies), b 307 

Memltiks, or Mamelukes, 
princes (Turkey), a 684 

greeny myth (Tithonus), b 


Memory, er (Turner), b 707, 


ee to (Talmud), a 42 
iii city (Tennessee), a | 


(United States), b 876 
cen oea dramatist (Terence), 


Menander Mo eee historian 
(Turks), a 70 
——- cnentist (Tobolsk), 


58 
sh river (Troad), a 615, b 


Mendrisio, district and town 
(Ticino), b 373 
iat disease (Tasso), a b 83, 


Mentelin, Johan, printer (Ty- 
Pography), a 724, a 729, a 782, 
34, b 736, b 738, a 


73 
Mentesha, princes of (Turkey), 


a 
wc radi ode and town 


(Ufa), a 
i ee (Tyrol), b 758, a 


Sth yp ne ie a Ist (Tap- 


pan), b 9: 
Morenry Thermometer, b 308, a 


b 

Mercy, ear de, general (Tu- 
renne), b 666, a 66 

Mergui Se 
serim), b 

Meéricourt, oe Joseph Thé- 
= ne de, revolutionist. See 

héroigne de Méricourt 

Mendien Circle. See TRANSIT 
CIRCLE 

Merivale, Charles, historian 
(Tiberius), a 359 

_ ut’s 8 Arithmono- 

miques (Tables), ab 12 

ca tee iron-clad (Tat- 
nall), b 923 

Merrimac: Monitor fight (United 
States), b $25, note 

ahah amg cove (Tri Dhitosopher 

Mersenne, Marin, philosopher 

iafveatovetas Flute), b 


2 
Namen yl ed 623 


t), 
Mersey Funnel 868 


Merton Colle Por (Uni- 
versities), b 593 


Mor: cm (Transecaspian), a 


(Tenas- 


Mormon et “Ab 
u 
re oes ae mts; (Trans- 


Mek os or 
post (Tuner), b 698 


caucasia 
Mesihi, 
ey), b 697 


Mesnev 


yo, ema district (Turkey), | 


a b 69; 
Mesozoic Appalachian meas- 
ures (United States), b 845-846 
Messala, Marcus Valerius Cor- 
vinus, general (Tibullus), a b 
870, a b 371, a 372, a 873 


| Metal working (Tibet), a 364 


Metallic Thermometers, b 313 
Metallurgy (Tin), b 427 


Metals for type- making (Typog- | 


raphy), a 738, a 74 
Metamorphosis road), b 450 
stories of ( Tiresias), a b 434 
Metaphysical discussions 
(Tueker), a b 641 
Meta-stannie acid (Tin), a 429 
cee (Tungsten), 


(Thes- 


b 


Meteora, monasteries 
saly), b 819 

Meteorological Thermometers, 
b 310 


ash ti Tides, a 375, ab 
39 


ae a pd (United States), a 
854-859 
Method scientific hie an ala 
282-283, a 284- 
Methodism, ae of (Uni- 
versities), a 909 
statistics of (United States), 
b 884 


Methodists, disruption of the 
(United States), b 818, note 

Methymna, town (Troad), b 616 

Metius, James, optician (Tele- 
scope), a b 147 

Mexican he in al (Taylor), 


(United States), a 816 
Mexico, early printing in (Ty- 
pograp a b 729 
French withdrawal from 
(United States), b 880 
“rs of (United States), a 
sd > ines from (Texas), b 
Mexzotint engraving (Turner, 
a 
Meith, town (Tchernigoff), a 
1 
Michael Scantbeard, governor 
(Turkey), a 682 
Michelangelo, artist (Titian), a 
442, a 443, a 
Michelangelo, Lecrige (Tem- 
pera), a 174 
(Torrigiano), a 482 
Michigan, State (Universities), 
a ge 955, b 960, a 
961, a b 962 
himory of (United States), a 
795, b 811, 6 813, a 817, a 
822 
statistics (United States), b 
853, a 855, a 856, a b 857, a 
b 860, a 861, b 864, a 866, b 
a b 872, ab 873, b 877, b 
78 
Microbes (Typhus), b 720 
ca aor salt (Titanium), a 


4 
Microcotylide, parasites (Tre- 
matoda) (Ill.), a b 573, a 574 
Miecrofarad, unit of measure 
(Telegraph), ab 124 
ee, research Telescope, 
a 164 
Micrometers, oe (Tele- 
scopie Work), a 
Micronesia, Donde (Taboo), a 22 
Microphone, Hughes Tele- 
phones), b 931 
transmitters eer arc 
(111.), b 180-140, b 142-143 
working (Telephone), b 144 
Microscope, improvement of 
iirienon a 482 
Microscopes, mounting (Transit 


Circle), b 548 
bap 5 district (Trans- 
vaal), b 550, a 551, a 552 


Middoth, book (Temple), b 184 

aN town (Transcas- 
an 

ian, ple ALAM 1630 (Torture), 


b 496 
stiaraspa or Mila, poet (Tibet), 
Milit Academy, West Point 
rare ‘is 
ted States), a 
music AMIS ab 624 
reconstruction (United 


States), a 8 
speeches (Thucydides), 346 


989 


Militia, constitution on (United 
States), a 798 
Milk, BA cea (Typhus), a b 
infection from (Typhus), b 
Mill, cn Stuart, philosopher 
(Taxation), 92, b 93, 
(Thirlwall), a 326 
Mill Spring, battle 
(Thomas), a 840 
Miller-Casella 
(I11.), b 812 
Millstone grit strata (United 
States), b 852 
Milne-Edwards, Alphonse, nat- 
uralist (Trogon), a 621 
(Tunicata), a 647, b 658 
Milne-Edwards, Henri, natural- 
ist (Tunicata). a b 647 
Milo, bishop of Rheims (Tur- 
pin), b 711 
er s Paradise Lost (Turner, 
.M. W.), b7 
Minas novas,’ opt (Topaz), b 
i 


“Minder” of press (Typogra- 
P. hy), b 756 
— ing. Integraltafeln (Tables), 
9 


of, 1862 


Thermometer 


— pesrens (Torpedo), a b 


Be (Torpedo), a 478 
Mineral resources (United 
States), b 863-871 
Altai eereat ab 467 | 
Mineral springs | (Tep itz), 6 200 
f ermini), b 205 
naira b 542 
(Tamboff), b 45 
Minerals (Tasmania), b 79 
(Tennessee), a 194 
(Texas), b 221 
(Transvaal), b 550 


Coast Ranges (United 
_ States), b 851 
Minerva 


my (Typography) 
eet 
Mines, submarine (Torpedo), b 
477-479 
Renee in (Traction), 
eee 3 dynasty, China (Tibet), b 
i7 
Mingrelia, province (Transcau- 
casia), b 545 
bak pe Thermometers (IIL), 


Mining, early re of (United 


States), b 863- 
industries cTraneodiceatal 
b 546 
medieval (Tunnelling) 
Mi es . Sty hy),b 743 
nion type (‘Typography 
Minnea: ee, Yio trade ( nited 
States), a 831 
Minnesota, mine (United 
States), a 869 


state (Univerities),s x 918, a b 
955, b 960, b 96 
history United States), b 
820, a 822 
statistics (United States), 
b 853, a 855, a b 857, a 
858, note, b 859, a 860, b 
862, b 866, b 867, ab 
873, b 877, a 878 
pea _parasite (Trematoda), 
Minshen’s Duclor in Linguas 
f pography), a 740, a 741 
Mint, ro: yal ( ‘amworth), b49g 
Minto, Sir Gilbert Elliott, first 
earl of, statesman (Thugut), a 


349 
Minuseule, Caroline (Typogra- 
hy), b 729, a b 738 
M muse Greek (Typogra- 


739 
wpnenee Tartars, b 76 
Minute men, colonial (United 
Statés), a b 788 
Miolaniide, orig! of Cheloni- 
ans hg ogg hg 486 
Miracles, Notes on the (Trench), 


et oot prince-poet (Tur- 
wns * galeanometer (Tele- 
aftr opticaty, try true plane 

silvering seco encore), a 159, 
Mishnah (Talmud), b 40,b 41, a 


,ab 
Misprsion crime (Treason), a 


990 


Missel-Thrush, a 343 
Missions, Catholic (Tong-king), 
ab 469 
English yg del Fuego), 
b 410, a 411 
English Protestant (Tahiti), 
b 29, a 30 
(Tanjore), b 51 
ok au. Catholie (Tahiti), a 


Protestant (Tranquebar), a 
b 541 


(United Presbyterian 
Chureh), b 775 
(United 


Mississippi basin 
States), a b 841 
Mississippi navigation (United 
States), a 802, b 806 
opening the (United States), 
a b 825, b 826 
Mississippi, state (Universities), 
a 913, a b 95 
history (United States), b 
809, b 811, b 821, a b 830, b 


831 
4g (United States), b 
, b 897, a 858, a 860, a 
: 368) b 872, a 873, a 878 
Mississippi valley forests(United 
States), a b 859 
French in the (United 
States), b 781-782 
geology of (United 
States), a 852-853 
mp sieges of (Turkey), 
6 


’ Missouri basin (United States), 
b S41 


Missouri Compromise, 1820 (Ta- 
ney), a 922 
(United States) b 811, a 
819, b 20 
Missouri, state 
9138, a b 95k 
history (United States), b 
809, b 811, b 819, b 821, a b 
$23, a 825, b 826, b 836 
statistics (United States), b 
853, a b 855, a 856, a 857, b 
858, a b 860, ab 863, b 864, 
a 865, note, a b 866, b 867, 
; a 870, b 872, a 873, b 877, a 


et tat a a 


b 878 
Mister or master (Titles of Hon- 
or), b 444 
Mistletoe, plant (Thrush), a 343, 
note 
Mistletoe Thrush, b 342, a 343 
ee caverns (Tipper- 
ry), b 432 
Mizai, biographer (Tabari), a 9 
Mobile, city, Aye of (United 


States), b aa 

(Taylor, R.), a 929 
speculation in (United 

States), b 814 
Moddan of Scotland, count, 


(Thurso), b 354 

ae: Greek (Terra-cotta), 
a 209 

Modern Painters, Ruskin (Tur- 
ner), a b 707 note, a 710 

Modulus of decay Tides), b 383 

Meesia, province (Ulfilas), a 767 

Mohaez, battle of, 1526 (Turkey), 

Mohammed, biographies of 

(Tabari), Bo ck 

» traditions about (Tabari),a6 

Mohammed pb, Anushtegin, 
shah (Turks), b 702 

Mohammed el-Sentisi, sectary 
(Tripoli), b 612 

Mohammed, shah of Kharizm 
(Turks), b 702 

be ghay era (Theism), b 
259-260, a b 26 

Mohawk’ rivet (Unitea States), 
a 842, b 843 

— valley (United States), 


87 
Mohegans, Indians (Totemism), 
b 502, b 504 
Mo’izz, ruler (Tunis), b 660 
Mokanns’, Al-, prophet (Turks), 


az 
Molai or Molay, James de, mas- 
= (Templars), a b179, a 180,a 


181 
Molestation defined (Trade 
Unions), b 531 
Melee, Bre fecry of Amphibia (Tri- 
on), 
i) tides, ‘hui of Tunicata, 
we eS6 F 


Mollusca, sense of foes stee b508 

Mollweide, Karl Brandau, 
mathematician (Trigonome- 
try), a 602 — 
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eereen spa (Transbaikalia, b | 


Molike,Helmuth Carl Bernhard | / 
von, general 


Count 
(Troad), b 618 
(Turkey), a 692, b 693 
Molyneux, William, mathema- 
tician (Telescope), a b 146 
Momentum equations, earth 
and moon (Tides), a b 
401 
of at motion (Tides), b 
400-40 f 
ietocal system (Tides), b 
400-401 
Mommson, Theodor, historian 
(Tiberius), b 359 
es sees a 585, b 537 
Tribune), a 592, a 594 
(Universities), a 901 
ache hg (Trappists), a 556- 


nt (Theodoret), b 275 
suppression of (Universi- 
ties), a b 900 
mene ok mt. (United States), 
2 


Monarchy, authority of (United 
States), a b 784-785, a 786 
offences against (Treason), 
b 559-560, a 562 
Monastery, Sainte Genevieve 
(Universities), a b 890 _ 
of Sea (Trebizond), » 
7 
Monastic schools (Universities), 
b 887, a 888, b 893, a b 896 
Monastir, town (Tunis), b 660 
Moncrieff, Alexander, divine 
(United PresbyterianChurch), 
b 775-776 
Mossel englne (Tramway), b 


Mauer, discussion of (Turgot), a 
i 


Money, E., colonel (Tea), b 106, 
a 107, a 110 
Bongaan ascendency (Tibet), 


Mongols, race (Tartars), a 

Monitor-Merrimac fight funitea 
States), b 825, note 

Monkey nest robbers (Toucan), 


506 
- Monks, 2 ” blemishes (Typogra- 
phy), a 751 
Mormouth, battle of, 1778 
(United States), a 792 
Monmouth, James Seott, duke 
of (Tenison), b 191 
Mansoste, OF i (Trema- 
toda), a 5 
Monona parasites (Tre- 
matoda),a 573 
MonSEEn ee parasite (Trema- 
toda), a5 
Monopoly Theatre), a 246 
wi Tag (Tobacco), a 
45 - 
et eT, Mb Gale leis 
Monostomide, 
matoda), b 57 
Monotheism (Theism), a b 253, 
254, a b 255, note, a b 257 
io doctrine(United States), 
ll 


parasites (Tre- 


Monroe, James, _ president 
(United States), b 809, 6 $10, b 


Mont Cenis Tunnel, b 664 
Montalet, peak (Tarn), a 71 


Montana, territory, statistics 
(United States), b 85%, a 
$56, b 861, b 864, a 867, b 


868, b 869, ‘ab 870, a 873, b 
toporeraphy (United States), 
» S47 


Montbazon, Rahs Saar de 
(Trappists), b. 

Montagne Notre (2 (Tarn), a b 71 

Montaigne, Michel Eyquem, es- 

sayist (Terence), a 205 
(Torture), b 490 

Montanism, sect (Tertullian), b 
214, b215 

Montcalm, Louis Joseph, mar- 
quis de (United States), a 7o8 

Monte Cassino » APE, (Uni 
versities), a 888 

Montecuculi, Raimondo, count, 

‘general (Turenne), a 


(Turkey), b 686 


Montenegro, inet ity (Tur- 
tan.ab¢ v 


Monterey, eumendee of (Taylor, 
Z.), & D928 


| Momtesquics, Charles Louis Ge 
Secondat, Baron de la 
Bréde et de, jurist 
(Torture), b 490 
(Treason), a 559 | 
Montgomery Convention, 1861 
(United States), b 821 
MONTGOMERY,Richard, general, 
a 839, note 
Month, maximum length of | 
(Tides), b 401, a b 404 
Mon-yul, or Monhuil, basin (Ti | 
bet), a 362 
province (Tibet), b 367 
Moon. See Satellite and Lunar 
topies 
Moon culminations (Time), b 421 | 


degradation of energy | 
(Tides), a 402 
Moon-earth system unique 


(Tides), a b 406 
Moon, genesis of the (Tides), a 
404, a 405, a b 406 
photograph of (Telescopic 
Work), a 933 
setardaiion of motion of 
(Tides), b 403, a b 404 
Mooney, William, politician | 
(Tammany Society ), a 920 
Moon’s influence (Tides), a 376- 
377, & 378, b 379-380, a 385, 
a 387-389, "a 890 
meridian transit (Tides), b 
392-393, a 394 
motion, tidal friction accel- 
ve of (Tides), a b 402, 


a 
orbit, elements of (Tides), a 
387-389, b 891-892 
frictions and elements 

ot (Tides), b 402, a b 


Moors, people Pani a 660 

Moorsom system of Tonnage, b 
470, a 472 

Moosilauke or Moosehillock, 
mt. (United States), b 842 

a ie town (Theodore), a 


Moquis, Indians (Totemism), a 
497, b 499 

Moral effects of tea, a 108 

Mors! experience (Theism), b 


Moral qualities, influence of 
(Theism), a 257 
Marais, parasite (Trematoda), a 


Moravian missions (Tibet), a b 
368 note 

Morbus miseriz (Tea), b 108 

ag ee people (Tam- 
boff), b 

Morgan, Daniel, — (Tarle- 


ton 
(United | States), b 792 
MorGan, Edwin Dennison, gov- 
ernor, a 839 
(United States) a 822 
pe ele battle of, 1598 (Tell), 
a 7 
Morland, Sir Samuel, inventor 
(Trumpet), b 681 
pi gee sect (Tithes), b 440 


(United States), b 817, a 873 
Morone, Giovanni, Cain’ 
(irent, Council of), b 579, a 


h Binetnanpe, 
a aM 


of 


si 


Morrison, Charles, surgeon 
(Telegraph), a 120 note 

Morristown, N. J., town (United 
States), b 791 

Morse, Samuel Finley Breese, 
inventor cielegrene . b 120 

Morse’s system, (Tele- 
gray h) (I11.), @ b 128 me 


ros ansk, town (Tamboff), a 

i id (Typhus), b 718, a 722, 

ee tapestry (Textiles), b 

MORTON, Oliver Pe ernor, 
8 beso rry, gov 


(United States), a 822 

Mosaic es (Tin), a 429 

work ( n), b 444 
— as pe (Tenasse- 

m), 
Moscow city Aeneeont Educa- 

), a1 
(Tver), a 715 


Mosclekona chief (Transvaal), 


Neeler aa H, N., zoologist (Tuni- 
cata 
Mosheh, rabbi of Cordova (Tal- 
mud), a 44 
Mosheim, Johann Lorenz von, 
historian (Toland), a 463 note 
Moso Tribes (Tibet), a b 365 
| Mosque (T — b 661, a 662 
of ‘Omar (Temple), a b 185 
| Mos ues (Teheran), b 118 
(Tlemcen), a b 449-450 
i rebizond), b 567 
Mostansir, ruler (Tunis), a 661 
Motazilites, sect (Theism), b 261 
Motets, music (Tallis), a 89 
Motion, lnaapsesse’ = of (Tides), ab 


fundamental 
burg), b 577 
Motivity (Thermodynamics), a 
b 306, a 808 
Motors, car (Tramway), b 539- 


(Trendelen 


theory of electric (Traction), 


a 
Mould eleetrotyping (Typog- 
raphy), a b 749 ¢ 


yh! (Typography), a 
id i (Typography) (Ill), ab 


Monin! Peter Ro archbishop 
(Toulouse), a 516 
Mountain ash tree (United 


cs b 860 
aie n, French party (Tal- 
len 


Mountain ane plant (United 
States), b 860 
Mountain tunnels, a 664-665 
Mounting, methods of (Tele- 
scope) (I11.), & 159-168 
tone ork), ab 


Transit Circle), a b 548 
Mounting s anene (Taxi 


dermy), ab 
Mourne river eat b 759 


Moose parasite (Trematoda), b 
Mouth aia instruments 
(Trumpet), b 629-631 
Mowbra: family (Thirsk), b 327 
Moyen, Francisco, martyr (Tor- 
ture), a 493 note 
Mozdok, town (Terek), a 203 
ary city (Transcaucasia), a 
Mote, river Me hos b71 ihe * 
Mtesa, king ( fone eas 
i , town ( 
Moe ae San Juan, mt. i. 
Muga lateau (Transcauca- 
Muaaee hills (Turgai), b 667, a 
Moh I., sultan (Turkey), 


b 682. 
Mubammed IL, the con: 
sultan (Taree eee ab 
“9 


ead 


oe Rie 

e 

Muirhead method 
working rereeral h), + 
Mukasa, g' 

Mulhall's. ber 

States 


tes), @ 831 
Mullaghearn mts. a aren b 
Mallen pass Lpbiag States), b 
847 ee, 
Miller, Carl Rud 


matician (Tablas) Be noma 
Miiller, perme 


) 


. 
] i age New Testament (To- 


a pay ), & * 
| See 


Municipal 
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Munich gallery (Teniers), 190 | es historian (Turkey), a 


industria] school (Technical 
Education), b 116, a 117 
contracts (Trade 
Unions), a 532 
system (Tokio), a 461 
axation, a b 925, a b 926 
aepemena, town (Tanjore), a 


Murad, renegade (Tunis), a 661 
Murad I. +, Sultan (Turkey), ab 


Murid II., sultan (Turkey), a 
Murid IIl., sultan (Turkey), b 


Murad IV., sultan (Turkey), a 
686, b 698 
Murad V., sultan (Turkey), a 693 
Mural cirele (Transit Circle), b 
547-548 


decorations 

173-174 
Tiryns), a 436 

caomon’ s (Temple), ab 


(Tempera), b 


ae =e (Unterwalden), 
Murchison range (Transvaal), a 


Murfreesboro battle, 1863 
(United States), b 826, a 837 
Murghab river (Transcaspian), 

b 543, b 544, a 545 
Muriam- -lé, pass (Tibet), b 363, a 


— James, naturalist (Tody), 
a 
Murray, John, divine (Univer- 
salists), a 886, b 951-952 
Mursinna’s Encyclopedia Theo- 
logica # (Theology), b 291 
Musaphia, Binyamin, rabbi 
(Talmud), b 42 note 
Muscle shoals (Tennessee), b 193 
ape —y eoat (Trematoda), a 
sense (Touch), b 513 
system of Tape-worms, a 56 
Museum, ee, (Transverse 
Flute), b 552 
(Thorwald- 
St. Quentin (Tour), a 518 
Museums hehe a 516 
Mushketo pregerner _ (Turk- 
eon b 6 a 674, a 675 note, 
Music, ogee (Tallis), b 88 
Greek (T = nas os a 207 
Musie hails (Theatre), b 247 
Music, instrumental (Trom- 
bone), b 623-624 
remedial effects of (Taran- 
type ch ee hy); a 741 
grap! a 
Mussfbagide, family (Toura- 
Mgt I., sultan (Turkey), a 
a IL., sultan (Turkey), b 


Mustafa III., sultan (Turkey), b 


688 
a IV., sultan (Turkey), b 
Mus-tagh. mountains (Tibet), b 


360, a 
uaand trade (Tsaritsyn), a 638 
Mutilation as punishment (Tor- 
ture), b 4 
Mutton Tallow, b 39-40 
Muya river og) + gare 
(fransbaikalia),b 94 a 542 
Muzarabic ritua r(toledoy a 464 
a suburb (Thomas), b 


CionakWiwatielas (iL), 


oat note ism), b 
St Ther b 
ology es | 


Wairas Duncan, educator (Uni- 
versities), b 902 

Nairsa, island (Tuamotu), a 640 

Naga Hills (Taboo), a b 22 

Nag-chu, river (Tibet), b 360 


Nagong-chu, river (Tibet) a 362 | 
Nakhitchevafi, town (Transcau- | 


casia), b 546, b 547 

Nam-cho lake (Tibet), b 362 

Nam-dinh, city (Tong-king), a 
468 

Names of totems avoided (To- 
temism), a 498 

Namling, town (Tibet), b 361 

Nam-risrong btsan,king (Tibet), 
a 367 

Namohon mts. (Tibet), a 363 


Namur and Mansion’s Logarith- | 


mic Tables, b 14 
Nanga Parbat, mt. (Tibet), a 361 
Nan-shan mts. (Tibet), a 363 
Naphtha (Tar), a 65 
Naphthalene (Tar), b 63, b 64 
Napier, John, mathematician 
(Tables), b 13 
(Trigonometry), b 601 
es Logarithms (Tables), 
17 
Napier’s eneenins (Trigonom- 
etry), & 
Naples petche 5 (Titian), a 443 
Napoleon I., emperor getalley- 
rand), b 36, a 37 
(Tallien), b 38 
(Talma), b 40 
(Talmud), a 43 note 
(Thiers), a 324 
(Tristan da Cunha), b 
613 note 
fouls ), a b 689, a 690 
Unite Periee a 804, a 
806, a b 807, a 
———- IIL., emperor, France 
‘oequeville), b 458 
Nari or Spat, province (Tibet), 
a 360, a b 361 
Nasal headache (Touch), a 512 
Nashville, city (Tennessee), a b 


94 
Nashville 


battle of, 1863 
(Thomas), b 840, b 938- 
939 

(Hood), b 838 


(United States), a 828 
Nasiri ees traveller (Tri- 
a6 
an y Yehiel, rabbi (Tal- 
mud), b 42, note, ‘a 44 
Nathan Habbabli, rabbi (Tal- 
mud), b 42 note. a 44 
National Banks, _ statistics 
(United States), a b 881, a 882 
National debt (United States), a 
795, b 799, b 802, b 814, b 824, b 
Ret a 830, a b 833,a b 


National Gallery, 
Teniers), a 190 
san a 437 


London 


Titian), a 443, a 444 
Turner), & 707, a b 708 
Nationality, peice A Soar 
view of (United States), b 
799-800 


democratic opposition to 
United States), a 806, a 


secured (United States), b 
829 


Nations, rise of the university 
(Upsala), b 916 
(Universities), a 889, a b 
891, b 895, a 897, a ‘904 
Nativity of C7 (United 
States), 
tower dd (Toad), b 
Nat-toung or ean Watershed 
(Toung-ngu), b 
Natural gas wus (tied States), b 


in lens manufacture 
Telescopic Work), a 


Bee 
se: ~ ina Theology, a 281, a 284, a 


Naturalization, American doc- 
trine (United States), a 807 
. ef mae og "system 


Rerqeemann) 
Naval nal (Toulon), b514 
caine ieee of, 1827 (Tur- 


Navi 
), & 691 
tion, electric (Traction), 
Laws, colonial 


(U States) b b 780-781, b 
84, a b 785, a 736 
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Navigation, American, in civil | Newcomes, The (Thackeray), a b 
235 


war (United States), b 822, | 
b 825 
rise of American (United 
States), a b 807, a b 808, 
note, a 809 
statistics (United States), b | 
883-884 
Navy (Turkey), a 697 
Nawawi, theologian (Tabar‘), bi 
8 
Nay,musical instrument (Trans- | | 
verse Flute), b 552 } 
Nazarite vow (Taboo), b 22 
encore town (Troad), 
617 
Neap Tide, b 375, a 376, a 377, b | 


386 
rise and range (Tides), 
b 393 


Nebraska, state (United States), 
a 830, a 831 

(Universities), a 913, a b 955 

statistics (United States), b 

853, a b 855, a 856, a b 857, 

a 860, b 862, a 863, a b 873 

Nebuchadnezzar, king 
(Theism), b 256 

Henan hypothesis (Tides), ab 


i aia mts. (Tibet), a 


Neaim, Da (Turkey), b 698 

Nef'i of Erzerim, poet (Tur- 
key), b 698 

Ne ‘apatam, town (Tanjore), a 


Neglignnce, law of (Tort), b 483- 


Negretti and Zambra’s Ther- 
mometers (I1l.), a b 811, b 312, 
a 313 

Negro population (United 

States), a b 875 
suffrage (United came ab 
830, a b 832, a 833 

Nehemiah, Book af (Tabernacles, 
Feast of ),abl 

Neidaham, poems : (ramils), b 48 

Nemesis, ‘courtesan (Tibullus), 
a 3871, a 372 

Nepal, "revolt in (Tibet), a 367 

HBT, fern (Tree-fern), a 


Nepene, sub-system of (Tides), 
al 
se - iaicaai colony (Umbria), b 


Nergisi, author (Turkey), a 699 
Nertchinsk district and town 
(Transbaikalia), a b 542, a 543 
Nerva, Marcus Coeceius, em- 
peror (Trajan), a b 534, a 536 
Nerve impulses, irradiation of 
(Touch), b 512 

Nervous origin of Throat Dis- 
eases, a b 341, a 342 

Nervous system (Trematoda), b 


(Tunicata), a 651, b 652, 
a 653, a 658 
Nest (Thrush), "p 342 
Nestoria, theologian (Thedo- 
ret), b 275 * 
Netherlands (Universities), b 
905-906 


block-printing in (Typog- 
raphy), b 726, a 727 
war a. ihe. 165-1071(Tem- 


statistics (United Pater S 
853, a 855, a b 862, b 867, a 
b 808, b 870 
Nevada de bi volcano 
(Toluca), a 465 
— , pseudonym (Turkey), a 


New Almaden mines (United 
States), a 869 
New Amsterdam, 1 (United 
New ew Brita isa jehand ( (Taboo), a22 
Newcomb, Simon, astronomer 
Telescope), a 165, b 
Celceorria tet) a 933, 


a , & 
(Tides), b 402 


234, & 


Newnan mathematician (Ta- 
bles), b 18 
Newman's gauge (Tides), a 395 
New England Almanac (Thomas), 
b 989 
New England commerce, 1807- 
1810 (United 1 States), b 
807, b 808, b 80: 
origin of (United States), 
b 777, 4779, a b 780, a 


781, b 783 
topogra hy Abihae > 
States), a b 842-843, 


New eine, origin of (United 
States), a@ 782 
New Guinea, island (Taboo), a 


New Hampshire, ere (United 
States), b 777, b 778, b 785 
New Hampshire, state (Univer- 
sities), a 913, a b 955 
history | (United States), b 
796, b 800, a 803, a 822 
statisues (United States), b 
853, «@ 855, a 872, b 878 
topography. (United States), 
2, a 84 
New Jersey, colony (United 
ot ae a b 778, a 779, b 


plan of a a (United 
States), b 
state (Cniveriies, a 918, a 
history of (United 
States), a 794, a 796, a 
b 800, a 822 
statistics (United States), 
b 853, b 855, a _b 860, 
pos a 866, a b 867, a 


‘ 
topography (ieee 
Bias), a b 843, a 844, 


New Mexico, acquisition of 
(United States), ab 816 
a ig (United States), 
853, a 857, a 861, a 862, p 
864, b 868, b 870 
New Netherland colony (United 
States), a 778 


New Orleans, city (United 
States), a 856 
battle of, 1815 (United 
States), a 809 
capture $f oe (United 
States), b 
foreign fradé (United 


States), b 880, a 881 

io head: island (Taboo), 
as 

Newport, “3 I., town (United 
States), a b 792 

Newport, herbage colonist 
(United States), a 777 

ey RS gs (United States), b 844, 


New Nagel district. (Trans- 


OP ince gi (r 
ewspaper-printing ypog- 
raphy = Poe a 756, b 757 
Newspaper-stereotyping (Ty- 
pography), b 748 
Newspapers, cheap + (Typog- 
raphy), @ 75! 
Saetlonmiene of (United 
States), a 814 e 
so ae (Typography), a 


‘ 
sc fine (Typography), b 
‘ 


New Testament 
(Theism), b 258 
New Testament, translation of 

(Tamils), a 49 
Newton, Charles Thomas, arch- 
xologist (Theseus), a 317 note 
Newton, John, mathematician 
(Tables), b 14 
Newton, Sir Prey mathemati- 
cian (Telescope), b 148 
Thermometer), b 308 
mee. a b 877, b 378, b 
880, b 386 


(Tonnage), a 472 

Trigonometry), b 597 

sa Telescope (Ill.), a 
Nee town (Tyrone), 
geen ‘amphibia (Triton), a 614, 

n 

New York city (Tramway), b 

Bs A y), 
beg in (Tweed), ab 


‘ 


theology 


. 
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New York re ey a (United 
States), 
history (United States), b 
800, a 801, b 805, a b 814 
revolutionary war (United 
States), b 790, a 791,a b Sed 
New York City Ring (Tilden), b 
413 note 
New York, colony (United 
States), a b 778, b 779, b 780, 
b 785, a 786 
harbor (United States), b 840 
New York law (Trust), b 637 
(Theatre), a 248 
New York Religious Tract So- 
ciety,a 526 note 
New Y ork, state (Treason), b 563 
(Universities), a 913, a b 955- 
956, a 961, b 962 
history of (United States), a 
b 794, a b 796, b 800, a b 
801, a 803, ab ’s05, a 808, b 
809, a b 812, b 814, a b 815, 
ed & 822, a 831, b 833, a 


statistics (United States), b 
853, a b 855, a b 856, b 857, 
b 858, b 863, a 865, a b 866, 
ab 867, b 870, a 872, b 877 
ab 878 
Spoeuphy (United States), 
3, b 845, a 846 
semaen (Taxation), 925 
New York Times, newspaper 
(Tweed), b 949 
New York Tribune (Taylor), a b 


97 
New Zealand, islands (Univer- 
sities), b 912 
(Taboo), a 0 21, a 23 
(Tasman), a b 78 
Niceno - Constantinopolitan 
ai (Trent, Council of), a 


Nicholas V., pope (Typography), 
Nicholas, ezar (Turkey), b 692 


Nichols, George, statesman 
(Taylor J.),& ge 
Nicholson, H. C., electrician 


( Telegraph), a 930 
Mince Say) bah 
ypography), b7 
Nickel-plated stereos (Typog- 
raphy), b 749 

Nicot, Jean, seigneur de Ville- 
rk diplomatist (Tobacco), 
a 45 

Nicotiana, plant(Tobacco)(I1l.), 
ab 451 

Nicotine (Tobacco), a b 453 

ee town (Throndhjem), b, 


Nider, Johannes, author (Ty- 
pography), a 724, b 737 
Nidification (Tree Creeper), a 


erg 3 valley (Unterwalden),’ 


Niebuhr, Barthold Georg, his- 
torian (rT hibaut), a 321 
Niger river (Timbuktu), a 418 
Nightingale island (Tristan da 
Sunha), > 613, a 614 
Nika, insurrection. of (Theo- 
dora), a 27: 

(Tribonian), b 
Nikolaides, George, bce. 
gist (Troad), a 616, a b 619 
Nimo-Namling mt. (Tibet), a 


361 
Ninchen-thangla mts. (Tibet), b 


Nisib or Nisibis, battle of, 1839 
(Turkey), a 692 

Nitric acid in Tobaceo, b 452-453 

Ngari, ae (Tibet), b 367 

Ae horsum dialect (Tibet), 


ia (Tong- 


inventor 


Nguyen gr 


ing), b 
es 8, 


Nobility Titles of, a 446 
Nodal, ‘astolomnes Gareia de, 
eitigoes (Tierra del Fuego), 


ody, , bird rem). b - gs 
ais, people (Tartars), 

ats, ; TFred derick, inventor 

(Transverse Flute), a 554 

oo rangefinder yr ieinesuitan), 

orientalist 


Néldeke, Theodor, 

(Tab bart), b 6, a7 note 

Talmud) 

Tobit), a Wy 456, note 
ot of (Uni- 


Aisin of Taboo, a 20, 


Nomin 
yersities), 8 
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Nomokhan, officer (Tibet), b 
364 


Non conformists, Russian (Tam- 
boff ), a 46 

Non-Intercourse Law, 1809 
(United States), b 807 

— type (if ypography), b 


weethatoces Isaac, orientalist 
(Turner, W. W.), a 949 

Norici, race (Tyrol), b 758-759 

Norman Conquest 
(Thierry), b 322 

Norman rule in Africa (Tunis), 
a 661 

North American Review (Tudor), 
a 948 

North Anna, battle of, 1864 
(United States), b 827 

North ae colony (Tryon), 


6 
(United Masato b 777, b 


778, b 7 
North Carolina, state (Tennes- 
see), b 194-195 
(Universities), a 918, a b 956, 
b 960 


histo (United States), b 
795, b 796, b 800, b 801, b 
802) b 821, ab 828, note, b 
828 

statistics (United States), b 
853, a 855, b 857, ab 859, a 
b 860, a 861, b 868, b 864, a 
b 867, ee . a ; 

topogra nited States), 
a SA ; Mb Via ar7t 


North Logan Peak (United 
States), a 847 
North Sea (Tides), a 397, a b 398 
North Shields, township (Tyne- 
mouth), a 718 
Northern Pacific 
(United States). a b 847 
Northumberland, Waltheof, 
earl of (Tottenham), b 506 
Northwest Territory, cession of 
(United States), b 801-802 
Norton, Sir Fletcher, typical 
lawyer (Thurlow). b 853 
Ni a By Kingdom Universities), 


Railway 


Nothocercus, en of birds 
(Tinamou), a 430 
ap es (Tunicata), b 652, a 


Nothoprocta, ees of birds 
(Tinamou), a 430 

Nothwra, genus of birds (Tina- 
mou), a 430 

Noureddin or Nur al Din, sul- 
tan (Templars), 6 176 

Novalis, poet. See Harden- 
berg, Frederick von 

i “writing (Trollope), b 622- 


Novels or Novelle of Justinian 
Se age ep b 590 

Novels, Russian (Tourguenieff), 
ab 519 

Novgorod-Syeversk, 
(Tchernigoff), a 108 

peice doen town (Transcau- 
casia), b 547 

pipiens a, town (Tcherno- 
morsk), 

Novozybkoff, town (Teherni- 
goff y a 103 

Nowairi, encyclopedist (Ta- 
bari), 29 : 

Pa ars mt. (Transylvania), a 


town 


Nuanetsi river (Transvaal), a 
Nub-Gang-la, pass (Tibet), b 
368 P 


Nueces river (Texas), b 220 
Nuisance, law of (Tort), b 483 
be apace ae of (Taylor, J.)) 


(farnbo), b 948 
United States), b 804, a 
811, a 813 
Nu‘man Pasha, grand vizier 
(Turkey), b 687 
sah sec theory of (Tables), a 


Numerical harmonic analysis 
(Tides), a 390-891, b 396 

Nun, bird (Titmouse). b. b 446 

— city (Universities), 


ook pints at (Typogra- 
y 
Nuremberg | process (Ultrama- 


rine), a 
blastotooide 


MareeY Tales 
“Nurses’’ or 
cata), b 654 


of England | 


pare (Typhus), a 720 

Nutation and Precession | 
(Tides), b 884-38 

Nwahlabo mts, ‘ercy), a 91 

Nyezhin, town (Tchernigoff),a 
103 

Bey Chkoikyi, lama (Tibet), 

6 


| Nyl river (Transvaal), a 550 


Oak forests (United 
859, a 862 


vere of East, Turkestan, b 679- 
6 


Oat Nie (United States), b 877, 
a 
Oath, plebian (Tribune). a 592 
Ob, bay of (Tobolsk), a 457 
Ob, river (Tobolsk), b 457 
(Tomsk), b 466, a 467 
ne (Tyumefi), b 
é 
Obermeier, A. von, physician 
(Typhus), a 723 
Object glass, adjusting (Tele- 
scope), b 168-169 
Object glasses, | American (Tele- 
scopie Work), a b 934 
achromatic (Telescope), 


b 151-155 

construction 4 (Tele- 
scope), ab 1 

photog raphe (Tele- 
scopie Work), a 933, a 
935 note 


ce Be mines (Torpedo), b 
477,ab4 


Observations ,spresentative form 
of (Tides), b 889-891 
she ig of (Tides), ab 


Observatories, instruments in 
American (Telescopic 
Work),a b 934, a b 935 

mountain (Telescopic 

Work), 983 note 
relict bes? Cape of Good 
ope (Telescope), a b 


164 
(Transit Circle), a 548 
note 


Obearreiaey; Carleton, Minn. 
(Telescopic Work), a 934 
Crawford’s Dun Eeht (Tele- 
scope), b 170 
areenwich(Telescope)(. A 
ab 161, b 170 


(Transit Circle), b 547, a 
8, b 549 


Grapevains aaa (Teie- 
scopic Work), b 933, note, 
a 935, notes 
lee Cie lzecope), a 164 
Lic heresy a )(1L.), b 155, 
b 165-166, note 
any oe Work), a b 


Observatory, Madras (Time), b 


arkibe (Time), b 419 

Melbourne (ra escope), a 
160-161, a 1 

Northam rity Mass. Gg 
scopic at Md 

ve te (Telescope), b i6)- 


Paris gies b 161 

Princeton Telescopic 
Work), a b 935, note 

Pulkowa (Telescope Pe (ml.), 
_ 161, b 162, a b 165, a 166, 


169 
Perera (Transit Circle), a 
548note . 
fanaa (Ulugh Beg), b 


Toronto, a b-476 
Vienna Bose a (I11.), b 
Wastin + alg a rel ) 
ashington (Telese i 
16h . 165, a se ote 


ee) a 422 
a y Syrt pluteau (Ufa), a 


Obstruction A gy o (Trade 
Unions), b 53 


-States),b | Odode St. 


Oukes's Reciprocals (Tables), b egies 
12 


Oceanic stability (Tides), b 384 


Ocoee metamorphic rocks 
(Tennessee), b 192 
| O’Conor, Charles, 


lawyer 

(Tammany Societ; ), b 920 : 

Octacnemide, family of Tuni- 
c ata, a& 

Octavius of Minucius Felix 
(Tertullian), a 213, a 215 

Octobothriida a (Tre- 
matoda); a 57 

Amand, master 

Templars), b 176, @177 


oO yalonia (Troad), b 615, a | O see king a Ttaly (Theo- 


doric), a b 276 
ge (Tibet), a 363 
dorie of Pordenone, friar 
(Tibet), b 859 
Odrysee, tribe (Thrace), b 339 
Odysseus. See Ulysses 
G£dipus, myth (Tales), b 33 
(Edipus, myth (Thebes), a 249 
Gsophagus, gullet (Throat 
Diseases), b 341-342 
(Tuniecata), a 651, b 654 
ohio’ myth (Turks), b 702 
io ene (United States), 


oni” stave Ba inaal ab 


nist be ee States), a 
795, &@ 805, a 808, b 
818, a a a 831 


statistics (United States), b 
853, a b 855, b 857, b 864) a 
866, b 870, a 872, a b 878 

topography (United States), 


Ohio valley, settlement of 
(United States), a 872 
Ohm, unit of measure (Tele- 
graph), a 124 
Ohm’s law (Telephones), b 930 
Oreplente ee ae of Tunicata 
Oi ray b 711 
cotton seed (United States), 


b 838 
vegetable (Teak), b 11. 


Oil-wells { Thayetmyo), b 240 
Okanagan river oa tates), 


on ee a A ger 
a 


Oued ver Ee, 
‘Okba, general ( tb Nae 
Okeechobee, battle of (Taylor, 

a 
Oken, Lorenz,anatomist (Tiede- 
od. Sullion pseudonym 

(United States), b 836s 
Old English, type 


BP 

Old Man of the Mountains 
(Templars), a 177 

“ Testament, theology (The- 


m), & 258 
olden’ es es 8. 


governor 
United States), a 822 
Ohne river Urvansbaikalia), 


b 541, a 542 “ 
a island (Transbaikalia), 
Be on prince (Thucydides), b 
Olty, town (Transcaaéaaila) ab 


olympus, Mt. (Thessaly), b 319, 
Omeae. town (Tyrone), b 759, a 
Omahas, Indians (Totemism), b 

historian 


497, a 498, 
‘Omar b, Shabba, 
2 (Tabart), a E az 
mbo, town Tibet), 
Ompibonms Leonic 
'ypography vib ab 
nafeyeley ¥ 


be hae (Unterwalden), | Oode: 


onal: William of, schoolman 
oftneien). a 260 


unite aA if oma 


& 
a 


ra house, Grand, Paris 
‘Theatre) (L11.), a 244 
Oppel, mathematieian (Trigo- 


nometry), b 597 
Optic oy glass (Telescopic Work), 
a 9% 


Optical Telemeter, a 136 

Opus Majus,Bacon’s (Telescope), 
ab 146 | 

Opus Palatinum, Rheticus 
(Tables), a b 13 | 

Oratio Dominica, 1700 (Typog- 
raphy), b 740 

Oratioad Grxcos (Tatian), a 87 

Orazi, Giovanni Batista, com- 
iV (Transverse Flute), a 


orators Dialogue on (Tacitus), 
a 25 
Orbit elements, equilibrium 
theory in terms of 
(Tides), a 387-389 
friction and moon's 
(Tides), b 402, a b 404 
reduction of moon's 
(Tides), b 391-392 
Orchestra (Theatre), b 241, ab 
242, a 243, a 245 
Ordeal of battle (Treason), a 
561, note 
Orders, Church of England 
(Tooke), b 473, a 474 
artery ae oe (Trent, coun- 


cil of ), a 
a 1787 aan | 
States), b 794-795, a 
“Ordo asinorumt”¢hvinitarians), 
a 61 
ose og gare 
* nae gf bound ti 
on “ a uestion 
sae United States), b 810, b 
15, a 816 
coast Ranges (United States), 


ah noth (United States), 
Sree state (United States), b 


(Universities), a 913, a b = 
statistics (United d States), b 
853, ab 861, a 862, b 864, 
b 868, a 869 
n-builders (Tuning-fork), a 


9 
Oriental by la a 475 
Lg Tavernier), a b 90 
ders, sect (United 
Heshyterian Church), b 776 


orin i lake (Tibet), b 360 
on, nebula photograph 
Cdteleseopic Work), a 933 a 
a 


“yeaa omer (Turkey 
es), baa of (United 


bag antiquarian 

orm ), b 716 

‘> ee pula taeally (Tipperary), a 
nh tance of 

Orography Banlea ors of (Tur- 


ot “(babit,b 2 
nam « ‘Ayansbatkalia), b 


il, town (Transcaucasia), a 


Os rtionstannic acid (Tin), «$9 
»,b 518-519 ; 


Indians ae 


(Transcau- 
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Oswin, king of Deira (Tyne- les aca lake (Transcauea- | 


mouth), a 718 


| Ota Dokwan, general (Tokio), a 


62 

Otaheiti, island (Tahiti), a 27 

‘Otbi, historian (Tabari), b 8 

Otho, Valentine,mathematician 
(Tables), a 12 

Otis, James, statesman (United 
States), a 784 

Otter Peaks, (United 
States), b 44 

Otterbein, Philip Litres 
bishop (U nited Brethren), b 
774, a 951 

Ottley, William Young, anti- 
Po (Typography), a b 737, 

7 


mts. 


Ottoman empire. See Turkey 
(Treaties), b 565 
Ottomans, receptive powers of 
(T urkey), a 698 

Ou-kio river (Tibet), b 362 

Outfangthef, franchise (Theft), 
a 251 

Outrigger torpedoes, a 480 

Ovary of fasciola (Trematoda), 
a 571 

Over-Tides, b 385, b 389 

Ovid, Publius Naso, poet (Tibul- 
lus}, a b 372 

Oviedo y Valdes, Gonsalvo Fer- 
nandez, historian, 
(Toucan), b 506 

Turkey), b 699, note 

ir Richard, naturalist 
(Toucan), a b 507 

(Touch), b 508, b 509 

— river (Tyrone), b 


Owen, 


Owens college, Manchester 
(Technical Edueation), a 117 
tid valley (United States), b 


Ower shoals (Tides), a 398 
gat mts. (United States), a 


Ox tallow, b 39 
se bird (Titmouse), b 446, 


oxford (Universities), a b 893, 
a b 904, b 908-909, b 914 
oped iy prlating at (Lypogra- 


otbervatory (Telescope), b 
162-163 
err of Tungsten, b 645, a 


Oxus river (Transcaspian), b 544 


Pacific ocean (Tahiti), a 27 
Pacific railways, origin of 
—e States), a 824, a 831, a 


Panta corpuscles (Touch) (I11.), 


Padua Eakcauay, a 889, a 890, 
b 891-892, b 892, a 900 
aay town (Thessaly), a 320 


cs ek hee (Tele- 


eho Cc. 
a 

Page, HA. Eas, ae ee (Thor- 
eau), 

heir dha ala Riratpsiah A. 
naturalist (Trematoda), a 569, 
b 572, a 575 . 

Pages, age es of (Typog- 


Pagination (Typography) a 79 
on raphy), a7 

P y or Dion tribes ( det) a 
Pah-Ute range (United States 

grr ge (U) )s 


Paige, Lucius R., ns 
(Universalism 
Pain, theory of (Touch), a b 513 
Paine, Loge eee (United 
States), b 790, b 
Painting, Dutch (ferbure}, a 201 
“ot (Teniers), a 


CPidan), wb. b 173-174 
oil (Titian) 

Palace (Toledo), 
Palace of the 
zond), a 567 
Palaces, Homeric (Tiryns), a 


ha (Trebi- 


hy) 54 
ton i ph 
webs aphy), b 754 
a Rel pe islan feo a 183 


sia), b 45 
| Palestine, abandonment of 
(Templars), b 178 
Palestinian or Jerusalem Talmud, 
b 40, a 41, a b 42, a 43 
(Targum), a 69, note 
Palestinian Targum, b 69 
Palestrini, Giovanni Pier-Luigi 
da, rier (Tallis), 
a3 
(thibaut), b 321 


Palisa, astronomer (Telescopic | 


Work), a 936 
Pal K’or-tsan, king (Tibet), b 367 
Palladio, Andrea, architect 
(Theatre), b 2438 
Palladium, image (Troad),a 620 
i naturalist (Tape-worms), 


Paliaser islands (Tuamotu), b 
639 note 

Palma, Giovane, 
(Titian), b 442, a 443 

Palma, ee painter (Titian), 
b 441, a 443. 

Palma * Weoch ie, painter. 
Palma, Jacopo 

Palm-leaf MSS. Neeser a 49 

“Pamali” (Taboo), a 22 

oe river (Travancore), b 


painter 


Pamir plateau (Turkestan), b 
ies b 673-674, b 675, a 676, b 
i 
Pamphila, Le oma (Thuey- 
dides), b 3 
Panaretus, Michael, 
(Trebizond), a 567 
rae feast (Theseus), a 
oO 
Panaulon (Transverse Flute), a 
554 note 
Pandareus, myth (Tantalus), a 
53 


gy Roman (Thibaut), a 
Pandit, Sakya, priest (Tibet), 


Gages battle of, 1179 (Tem- 
plars), a 177 
Pangong lake (Tibet), a 361 
Panhandle district (Texas), b 
219, note, a 222 
Panic of 1837, financial (United 
States), b 814-815 
of 1873, ‘financial (United 
States), b 881 
Pannarts, Arnold, printer (Ty- 
pography,) @ 729, a b 739 
pete se cam aigne (Tibe- 
rius), b 356, a b 
en Sag textiles Nicks (Tex- 
tiles), 
Pantaleon as Venetiis, rector 
(Universities), b 889 
Pantanaw, town (T hin-khwd), 


b 35 

Pantheism (Theism), a b 253, b 
255-256 

meng goon liturgy (Toland), 


a4 

Pantheon temple (Tiles), b 414, 
note 

sire“ ragemicich erga (Theatre), 

244 

Panurus, Se of birds (Tit- 
mouse), & 447 

Panvel, city ey 9 a 239 

Pan-yul valley (Tibet), b 368 


historian 


note 
Papacy, 14th century (Universi- | P: 


ties), a 1 
Papaselo, river (Tlaxcalla), a 


Papal lies Mat Coun- 
cil of), a a 585, a 586 
pee eet cent. it. (Universi- 
oe (rextites b 231 
tapestry 
90- | Papeete, town (Tabi 5, a 28 
Paper Money (T be ph ee 2.670 
Paper, Lier 


raph 
or es i; webs (Typogra- 
2.757 


ce 
equi ae (Taste) (I11.), 


See | 


993 
Paragon rib (Umbrella), b 770 
Paralgia, sabes (Touch), b 


513 
Parallactic, inequality, age of 
(Tides), b 891, b 892-393 
Paralysis (Throat Diseases), a 
342 


Parasites (Trematoda), a b 569, 
b 571-574 

Parasitism (Tape-worms), b 54 

ihr rey American (Treason), b 
56: 

Paré, Ambroise, 
(Touean), a 507 

Paria plateau (United States), b 
849, a 850 

Paride, family of birds (Tit- 
mouse), b 446, a 447 


surgeon 


| Paris, early printing at (Typog- 


raphy), a b 729, a 730 note 
industrial schools ectreg 
cal Education), b 115, b 
116-117 
aes Baia (Telescope), b 


cabvoesite; b 887, a b 889-891, 
ao b 899, a b 902, b 906— 


Parkar, region (Thar and Par- 
kar), b 289 

Parker, Theodore, theologian 
(Unitarianism), b 778, a 774 

Parker, W. H., omithologist 
(Tinamou), b 429, b 430 

Parkes, E. A., physician (To- 
bacco), b 455 

Parkhurst, Heere ee astrono- 
mer (Tables), b 

Parks, » Colorado (United States), 


ppv (United States), b 


Parlement of Languedoe (Tou- 
louse), a 517, note 

Parliament authority of(United 

States), a b 784-785, a786, 


printing a of 
(Tooke), b 473 
Parliamentary reports (Typog- 
raphy), @ 747 
Parmenides, philosopher 
(Thales), b 237 
Parrot silver mine (United 
States), b 869 
Parsivan, people (Tajak), a 30 
Parsons, Aad erroge: jurist 
(Universities), 
Parthenon, temple (Tiles), a 414 
frieze (Terra-cotta), a 208 


note 
Parthia, evangelization of 
(Thomas), b 328, a 329 
Parthian war (Trajan), a b 537 
Partisan Leader, political novel 
(Tucker, N. B.), b 947 
Partula, molluse (Tahiti), b 28 
Party ‘changes on slayer 
nbs States), b 816, b 818, 


a zation (United States), 


Parties, basis of political (United 
States), a 797, a b 798, b 799-800, 


Ste gen of birds (Tit- 
mouse), b 446 

Pasquich, Tabulxe mico- 
Trigonometrice (Tab poe b13 

Passarowitz, treaty of, 

(Turkey), a 688 

Pee a be0 of, 1552 (Trent, 


ae 678 
Pastel paipteg (ioe ha 
Pasteur, Louis, ¢ 

tarice ¢ Acid), b — 
ra poetry eae 
a Des: (Thar and Parkar), 
ge ane prince (Theism), 


Pate ¢ de foie gras (Truffle 
Patent ‘Acts: (Trade-Mar yee a 


Patent-ofice, British (Trade), b 


a 


994 


Patna town (Tibet), a 364 
Patristic literature, early (Ter- 
tullian), a 213 
theology (Theism), b 259 
Patrons of Husbandry, society 
(United States), a 835 
Senoanmes (United States), a 
dé 


Patten, S. N. economist (Taxa- 
tion, Hie 8.), a 927 
Paucker, mathematician 
(Tables), a b 18 
Paul, a po (Tarsus), a b 73 
Paul IIL., pope (Titian), b 444 
Trent, Council of),a b 
(O00, a 581 
Paul IV., pope (Trent, Council 
of), a b 582, a 584 
Paw and Thecla, Acts of (Thecla), 


a 250 
Paul, St., apostle (Tonsure), b 


Paulsen, historian (Universi- 
ge 898 note, a 903 note, b 


Paumotu, islands (Tuamotu), b 
639 note 

Pauperism, cure of (Thomp- 
son), b 330-331 

Pausanias, Greek antiquary 
(Thebes), b 248, a 249 

Pavia, city Eig apek ccig b 211 

Paving, street Tramway), a 539 

reer ecclesiz (Truce of God), a 


Pax ee (Truce of God), a 


Pearl islands (Tuamotu), b 639 
note, a 640 
Pearl type (rypograpey b 743 
Peasantry (Tyrol) 
chris (Tourguenieft), a b 
Pecos river (Texas), a 220, b 221 
Pedasus, Homeric town (Troad), 
a 617 note 
Peerage, a of (Test Acts), 


Treason), a 561, a b 562 
oma, mts. (Tharra- 
waddy), a 240 

(Toung-nagt), b 517 
Peh-lang tribes (Tibet), a 365 
Peiho river (T’ ung-chow), a 645 
“Peine forte et dure” (Tor- 
ture), b 494, b 495 
Pekoe brand (Tea), a b 106, a 107 
Pelagian controversy (Theo- 
dore), b 274 
Pelasgiotis, district (Thessaly), 


Pelion, Mt. ag waft b 319 
Pelomedusi ee, family of Che- 

lonians (Tortoise), a b 486 
pa onnesian War, History of 
NOAH bce b 348, a 344, a 


Pegu 


Peg eee rth a general 
(United States), b 

Pena-jong, town (tibet), b 361 

sh cal river (Tibet), 

gry laws (Templars), b 179, b 
1 


Sir a “ga (Treason), 
a rai cite 561, a b 


ote (Treason), b 559 
Penal face b 250, a b 251, a 


bua rd of _— (Totem- 
ism, 2 498 498, a 502 
violating Taboo, b 20-21 
Pend a Jake (United 
States), b 
ennis, a (Thackeray), a 


234 
Pendleton nen 1883 (United | P 


States), b 838, b 836 
Pendulum deflection (Tides), a 


380 
emg tite river eaters dy b 319 


Peninsular a Da 
Clellan), a ny ay 
(United ‘iates}, b 


Penjdeh oasis (Transcaspian), a 


Penn, Richard, sae 
(United States), a 

Penna, Francisco mises Winania della, 

_ monk (Tibet), a 368 note 

Pesos g (Universi- 

he ies 
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Pennsylvania, state (Un.versi- 


ties), a 913, a b 956-957, b | 


j2 
history (United States), a 
796, note, a 800, a 801, a 803, 
ab 812, a 821, a 822, a 827, 
b 830, b 831 
Statistics (United States), b 
$53, a 855, b 857, a b 860, b 
863, a b 864, a b 865, a b 866, 
a b 867, a 870, b 877, ab 878 
system (Taxation), @926 
topography eee -peoeei 
ab 843, a 844, ab 84 
Pension _ statistics (United 
States), b 883 
Pensions, estimated amount of 
(United States), a 829 
Pentastoma, genus 
toda), a 569 
Pentateuch (Tabernacle), b 9 
(Talmud), a 42 
reading of (Targum), a 68 
Peplos, Greek (Textiles), b 225 
ge te Samuel, diarist (Tea), b 


(Trema- 


Peraud, Hugh de, master (Tem- 
plars), ab 181 

Perdita, courtesan (Tarleton), a 
923 

i pep offence (Treason), a 


Pereira, Jonathan, physician 
(Tobaeco), a 455 
Perfecting presses (Typog- 


raphy) (I1l.), a 753-754 
Pergamon, citadel (Troad),a a 
Pergamus, citadel (Troad), 

617, a 618 
Pericles, statesman (Thucy- 

dides), b 343, b 344, b 346 
Per ee, moon's acceleration in 

Tides), b 403-404 
ee pie (Truffle), 6 628 
Perinthus, city (Thrace), a 339 
Periodie oscillations, lon 
Boren! b 883-384, b 386, a 


Peoced ae (Typography), b 757 
Periodicity circular fune- 
tions (Trigonometry), a 604 


Peripateties, philosophical 
school (Theo hrastus), a 297 
Peripharyngeal bands (Tuni- 

cata), a 650 


ae be river (Travancore), b 
8 


Perjury, judicial (Torture), a 

4 

Pena author (Timur), a 
427 

et gape , genus of Tunicata, a 
) 

Perpetual motion (Thermo- 
dynamics), b 304 

3 tae St., bishop (Tours), 


b 
Perrault; 


Pertinax, Helvius, 
(Trajan), a 536 
Petchenegs, people (Turks), b 


701-702 


emperor 


Peter Denying his Master (Te- | 


niers), a 191 
Peter I. the Great, ezar (Tur- 
key), b 687-688 


he St., apostle (Tonsure), b 


ea Christian Henry Fred- 
erick, astronomer(Telescopic 
Work), a 936 

Petersburg, siege of, 1864-1865 
(United States), a b 828 

Petit-Thovars, du, admiral 
(Tahiti), a 30 

sic of Right, 1627 (Tallage), 


Petty b 230 Triumphs (Textiles) 

’ 230, a 2: 

Petroleum product (United 
States), a b 865 

Petrucci, Ottavio, ene eat 
(Typography), a 741 

Pettenkofer’s method of gas- 
making (Tar), b 63 


Petty Treason, a 560, note 
eis 8 patches ¥ (Typhus), a 


Pfister, Albrecht, printer (Ty- 
pography), b 723, b 727, a 728, 


a 729, a 730 

Pfleiderer, , theologian 
(Theism), b 264 

Phabdese, king (Tibet), b 367 

Phaethon, genus (Tropic-bird), 


625 
Posgoea or Chyang Chub 
Gyattshan, conqueror (Tibet), 


b 867 
Phagspa Se “yo dogepern 
pres ‘ibet), b 
ae rs, peated (Thugs), a 


he a, sect (Tithes), a 489 
note 
Pharyngodictyon, of 
Tunicata, a 657 
ocd og (Throat Diseases), b 
1 


Phelps, G. M., inventor (Tele- 
graph), a 121; 4 ih a 131, a 930 
Phenol (Tar), a 
Phera, town Phone), a 300 
Phi Beta Kappa Society (Uni- 
versities), a 962 
Philadelphia,capture of (United 
States), b 791, a 792 
foreign trade (United States), 
b 880, a 88 


, & 881 
history (United States), a 801, 
b 805 


Philastre, French agent (Tong- 
king), b 469 

Philip van  Artevelde, drama 
(Taylor), ab 99 


genus 


Charles, author | Philip of ogee rare 
(Tales), b 32 tip we 
Perry, Oliver H., commodore | Philip IV., ee (Templars), b 
(Taylor, W. age 178, a b 179- 
liprernan States), b 808, ene, Dae Fi; Macedon (Theopom- 
Us 
Perry ville. ‘haltle of, 1862 priny iit, rope: (Theo- 
(Bragg), @ 837 us) ),b 297-29: 


Ftp es , oe (Tem- 


plicinnes Great Britain (Test 
Acts), @ b216 

political (United States), b 
804-805 


Perseus, myth ee b73 
Persian carpets (Textiles) (I11.), 


religion (Theism), a 257 
school of Turkish litera- 
ture (Turkey), b 697 
Persian Tiles (Ill. i, a b 415-416 
ersian Tobacco, b 451 
war Pe rect _ b 270 
wars (Turkey), b 
weaving (hevtites) ail. ), b 


grees modern (Tajak), a b 
825-| Person, chemist (Thermom- 
eter), b 309, a 310 
Personal equation (Time), b 
422-423 


error (Time), b 422-423 
libe’ ri} laws (United States), 


a 81 
property Ne VU. 8.), 


Perspective, linear, treatises on 
(Taylor, B.), b 98 
Perspective Telemeter, a 136 


pares Spain (7 (Trent, Council 
a 584 


Titian), a ry) a 444 
Torture), b 492-498 
Philology (Tibet), a 369-370 

a Be Eng ish (Trench), b 


tara hile 
—— a 261 
Philosophical basis of Theism, 


b 265 

ge of Christianity (The- 

ology 
hee History of (Ueber- 
weg), 

, | Palos, nie (Theism), 
= relation to Theology, b 
Hi ated on (Theol a 

eae ( ogy), 
history of (Theology), a 
298, note 
rise 4 ‘schools (Universi- 
ties), b a 892 
Philosophy oo Theology, a 289 


Phillpotts, Henry, bishop (Tor- 


Mohammedan 


Pheenician alphabet (U), a 4" 
architecture (Temple), a 
182, a 183 
weaving (Textiles), a 225 
— genus (Teredo), b 201, a 


Phonccil h (Telephone) (11.), 
b 140, a bide? a) 


Edison’s (Telephone), a 931 
note 

a Sy telegraphy (Tele- 
grap 

phhorozocids of Doliolum (Tuni- 
pct 654 

Phosphatie Ne ph soca (Tele- 
scope), a b 155 

Phhosphoreseence (Tunicata), b 


Photographic astronomy (Tele- 
——— Work), b 932-933, a 


instrument mounting (Tele- 
scope), b 161 
object-glasses (Telescope), a 


Photographs for book illustra- 
tion apy ise a 750 

Photograp oe 
(Talbot, W. H. F. 

Bone << Telephone (1l.), 


in 
vale soup of clans (Totem- 
rho district (Thessaly), a 
Phy (Tape-worms), 
Phyllobothringz (Tape-worms) 
(i.), a b 59 
Phylogee (Trematoda), b 574- 
Ce ee .), a b 658 


Physical (Ther- 
Pe ab i 
a cemaa 


Piet O68 

Physiological aan of tea, a b 

Physiological effects of Tobacco, 

Physiologica view (Touch), b 

"es Cee, 
= ab 


Piali, vil (Tegea), b 117 
Pity rsa Semicneny), 


_ astronomer 
, Divi Sas a une 
Addition —, b12 
rea (Umbria), b 
Pickens, Fort (United States), b 
Pickering, Edward 


936 
4 , (United States) 
Fae mode of Torture, b 495, 


Pipcrsane prety 
Be ie. a 


Franklis dent 
Pifonited States), pres 
sites Genneet (Tholuck), a b 


Halle fe it a 903 
gi ne mt. ( , a 


Pietrossul mt, (Transylvania) vania), a 


ojinsinia | 


pattern | 
7 note 
Pine -bender, myth (Theseus), b 
14 
Pine-forests (United States), b 
860, b 861, b 862 
Pineto’s Logarithmes (Tables), a 


l4 
Pink salt (Tin), a 429 
Pifion trees (United States), b 862 
Pinturicchio, Bernardino Betti, 
painter (Tempera), a 174 
Pioneers, character of (United 
States), a 877 
Pipe, carib (Tobacco), a 451 
Pipes for acids (Tar), a 64 
Piracies, a literary (Up- 
ham), a b 963 
Piracy, Barbary (Tunis), a b 661 
Pirithous, king of the Lapiths 
(Theseus), b 315 
Pistons eebene): a b 624 
(Trum mpet), b 681 
Pistor and Martins 
(Transit Circle), a b 548 
Piteairn island ( ‘uamotu), a 640 
Pitch (Tar), a 63, a 64 
Pitch lake (Trinidad), b 610 
Pitch, yocal (Telephones), a 931 
note 
(Tuning fork), a 659 
ake Pierre, jurist (Thou), a 


Pitieous, Barthelemy, astron- 
omer hres abis 
Trigonometry), b 597 
i Mount (United States), a 


Pitt, William, 2d premier (Tier- 


ney), 409 

(Tooke), b 473, a 474 
(Thurlow), a 354 

ayy Pegi gallery of (Titian), 


Pitsburg es —— (United 
States) 
gas district (U (United States), 


Pittsbu feasting baitio of 1862 
(United States), a 825, a 838 
Pics Il., "Tors woe (Universities), b 


aii to 


opticians 


Sete che ography), 
yar (Typography) 


of) IV 2. pe Trent, Council 
sir , 
eee of Athens (Thueydides), 


ge, beneficent effect of 
niversities), a 894 

\b Mares, painting 
y 


Plague of Milan, 1630 (Torture), 


Venice, 1576 een, b 442 


“ Plagium ” (Theft), 
Plains, sreeion (Texas), a 220, a 


vegetation of the (United 


Plana on ‘ghar acceleration 
(Tides), a 
Planet, rs stotion of plastic 


St satellite, relative 
“motion ‘of (Tides), b 400-401 
ane retarded 


es (rides), a b 405- 
1etoids ——— work), a 
), b 497 


san (IL), 
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| Play ing-cards., 


ng 
| Sinema Hills, La., battle of | Pomaria, Vda (Tlemcen), 
9 


(Taylor, R.), a 929 


Plebeians’ admission to office | Pompey, 


(Tribune), b 591 

Plessis-lés Tours, palace (Tours), 
a 523 

Pleurodira, Chelonians (Tor- 
toise), a b 486 

Pleyna,capture of,1877 (Turkey), 

a 693 
(Todleben), b 459 

Pliny the enc naturalist (Tur- 
quoise), b 

Pliny the Younger (Tacitus), a b 

24 


(Trajan), b 535, a b 536, a 
b 587 


— doves, mosaic (Tivoli), 
a 44) 
— , empress (Trajan), b 535, 
a 537 
Plumage (Teal), b 112 
i ery (Touraco), b 
Plumbago in electrotyping (Ty- 
pography), a 749 


Plunger Dey pump (Trevi- 
thick), a 
Plymouth yet ae (United 
States), b 777, b7 
Plymout Company (United 
tates), a b 777 


Ply maori Me, town (Unita- 
rianism), b 774 note 

Plymouth ioe (Thanks- 
giving day), b 9 

Pneumatic yyield ‘runnelling) 
(I11.), a b 665 

Pocosin swamps (United States), 
b 860 


Poetry of sentiment nage , 2 83 
Poggio Bracciolin scholar 
(Tacitus), a 25 
Pogromna spa (Transbaikalia), 


Point ary hte cape (United 
States), a 
> yer Ae naturalist (Trema- 
toda), a ab 571, b 578, a 575 
arr animal "(Tsetse Fly), ab 
Poland, kingdom (Unitarian- 
ism), a 773 
Jewish learning in (Tal- 
mud), a 44 
Polariscope testing for lenses 
(Telescope), b 158 
Pole Reginald, cardinal (Trent, 
council of ) bd 578, b 579, b 580 
Polianthes, plant (Tuberose), b 


Poling in refining Tin, b 427 
Polish Universities, b 895 
Political paras (Turgot), a b 


1812 (United 
8), a 808 

oe organization (Tibet), b 
Political ord iy anization 
ee tates), b 812 


olitical parties,basis of (United 
states), a 797, a b 798, b 799-800, 


b 80 
Polk, James Knox, president 


(United States), b 815, a 816, b 


Polyandry (Tibet) b 365 
ig aa sculptor 


(Terra- 
poiyelt m, genus of Tunicata, 
pie oer family of Tuni- 


Paiyehronias, bishop (Theo- 
ore), 

Polygamy (Unyoro), a 916 
a diet, Lonclon (15 pography), 


pers ( phy), b 740 
na 


graphy), a 
Walton’s (Typogra- 

co a 20-21, b 

ite (Trema- 
Trema- 


m (Theism), a b 253, b 


‘ 2 (Typography), b 787, b 
| Pomare, kings (Tahiti), a b 29 \ 


| 


ee ey Ve 


; 


See cards, play: | Pomare, queen (Tahiti), b 29, a 
30 


b 


Cneius, the 

(Theatre), b 242 
(Tribune), b 593 
Poncho pass (United States), b| 


846 
Ponsonby, William, author 
(Timur), b 426 


Pontanus, Ludovicus de Roma, 

author (Typography), a b 738 

Pontie mountains (Transcau- 

casia), a 547 

Poor-relief (Trajan), a 586 

Pope, Alexander, poet (Theo- 
bald), a 272 

Twickenham), a 716 
ohn, general (United 

States), a 826 

“ Popery ” 

son), a 417 

Foviee recusants (Test Acts), a 


Pope, 


Poplar forests (United States), a 
860, a 862 
Popular government, rise of 
(United States), a b 778-779 
sovereignty (United States), 
a 797, & 798, b 799-800 
Population, altitude distribu- 
tion (United States), b 873- 


874, b 875 
centre of tunitea States), b 
806 
conditions of increase 
eo States), ab 87l,a 
75 
distribution e4 (United 


States), b 831, b 
geographical movement of 
(United States), b 871-874 
labor distribution (United 
ee b 874, a b 876,a b 


by nativity (United States), 
a 874-875 
Lee rama iL, painter (Titian), 


_ measles of (Tape-worms), 


Porphyrio, Fs mets (Ti- 
a he ag the i : (T 
orson Greek type (Typogra- 
bby), b 739-740 

Hudson, surrender of 
(United States), b 826 
ea Royal, abbey (Tillemont), 


Port Noval, ae “Scotia (United 

States), a 78: 

Port Ro wien 8. C., capture of 

(United States), b 828 

aed a Spain, town (Trinidad), 

Porta, Giambattista Selle, physt- 
cist’ (Telescope), b 146 

Portraits by Titian, b 444 

Portage lake, Mich, (United 
States), a 869 

Porter, David, commodore 
(United States), b 808 note 

Porter, David ie saniteal 
(United States), b 

Porter, R. P., ey uednlan (rake 
tion, U. $.), a b 926, a 927 

Porticos, Herod's (Temple), a 


1 
oe French (Tour), b 517- 
Fort, Pameabs list of (Turkey), 


Portuguese colony (Timor), b 424 
Portuguese Universities, a 895, b 


907 
ae Pisanus (Taganrog), a 


Posaune, gg instrument 
(Trombone), b 

Positive and negative d directions 
(Trigonometry), b 

Posolskoye, town (Transbatka- 


Great | 


995 


Potential, generating (Tides), b 
878-380, b 387-388 
measurementof fallof (Tel- 
egraph), a b 126 
in terms of hour-angle and 
| Lec (Tides), b 879- 
Potgie nas leader (Transvaal), a 
| 06 5851 


Poti, town (Transcaucasia), a 
547 

Potter, Richard, inventor 
(Transy erse Flute), b 553 


Pottier and Reinach, antiqua- 
ries (Terra-cotta), a 508, b 212 
product (United States), 
878 
Poundage, duty Cronrines and 
proundage), oe 
verty, Book of Spiritual (Tau- 
ler), b 88 P t 


| oe lane (Tillot- | | Poverty, diseases of. See Morbus 


miseree PE b 718 

/ evils of (Theognis), b 280 
Powers of Congress (United 
States), b 797, ab 798 

Practical T heology, a 294 

Prade, Eugéne de, abbot (Trap- 
pists), a& 558 

ere offence (Treason), 
a 

Pretorian guard ages! a 358 

Trajan), b 534, b 535 

Prairie, aoe (Texas), b 219, a5 
221, a b 222 

Praetorius, Hieronymus, musi- 

cian (Trombone), b 623 
(Trumpet), b 630 

Prairies, vegetation of the 
(United States), b 862-863 

Prayer-Book, Episcopal (Thanks- 
giving day), b 9387 

Prayer-niche, Moslem (Tiles), b 
415-416 

Preaching, dut; ee (Trent, 
Council of), b 

Prebends, snpropriation of of (Uni- 
versities), 

Precession and Nutation 
(Tides), b 384-385 

Precession of a viscous spheroid 
(Tides), b 401-402, a b 403 

Predial Tithes, a b "439 

Predicting instrument (Tides) 
(Ill.), a 390, a b 396 

oe , graphical (Tides), a 


Bp oes forms (Tides), b 389- 


ease dwellings (Thera), b 


Prejevalsky, explorer (Tibet), a 
860, a 363, a 364 
Pieces tania, statisties (United 
States), b 884 
Presbyterianism (United Pres- 
byterian Church), a 775-776 
Kae William Hinckley, his- 
torian (Ticknor), b 874, a 375 
President, functions of (United 
States), b 882, b 8388 
office of (United eral 
797, a b 798, b 800, b 80 
Presidential succession United 
States), b 797, note, a 798 
ae on eer list of (United 


), a 836 
pig: by Isle, fort (United States), 
Press, Rg ra Typograph 
(iil), ent (Typog y) 
Press thea recorders for 
(Telegraph), a b 129 
ba oe (Typography), b 750- 


, 


Pressure, ean of (Thermody- 


s Wessels, 
reuident Uiesnstaad: b 551,a 


lia), 
Past oitee oy erie (Trollope), ae d' Exiles, Antoine Fran- 


a b 622, @ 
Post Offices (United States), b 805 
ao ), a 


Postel, nl ey  perotaah )8 

Po i Catan ,ab 75 
Cfobeaant 

Potato crop fGnitea States), a 


Pare carat 1 55) son 


A a = = <<. 1 


is, abbé, author (Thou), b 


He eee of (United Poa king (Troad), b a: a 
Postal rt (United States), b | Priam’s 
879-880 


palace (Troad), 
» Poems Tbullas), b 371, 


vata ae oil (United 
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Priestly code (Tabernacle), b 9 
(Tithes), b 438 

Priestly, Joseph, philosopher 
(Unitarianism), b 773 

Priggishness (Tocqueville), a 459 

Prjevalsky, Nicholas, explorer 
(Turkestan), a 673 note, b 675, 
b 678, b 679, b 681 

Prime numbers (Tables), a b 11, 
al2 

Primer, sizes of type (Typogra- 
phy), a 743 

Primes, reciprocals of (Tables), 
als 

ging | oe of, 1777 (United 
States), b 

Princeton College(Untversities), 
a b 955, a 961 

Principia, Newton's (Tides), b 
377 

Printers. early names for (Ty- 
pography), a 724 

yo cal s errors (Typography), a 
74 


Printers’ dicen exchange 
(Typography), a 756 
Printing in America, early (Ty- 
postaphy), b 729, note 
bibliograp f of (Typogra- 
phy), a 739, b 741, b 757 
defined (Typography), b741- 


Seaniioneaens (Typogra- 
phy), a 757 


invention of (Typography), 
b 730-736 
old Rte (Typography), b 


practical (Typography), b 
7 79) 
women. tg (Tahiti), b 29 
first Turkish (Turkey), 
a 699 
Pry eee ge (Typography) 
inca. & recorder (Telegraph) 
speed 2A (Ty i a 
751-752, b 758-704, a 756 
colors (Typography), a 


Tamil (Tamils), a 49 
Without types (Typogra- 
phy), a 749 
Privateers, English-Confederate 
(United States), b 826 
oe Big iio | ritish (Trade), 


Privy Council, Leet of Eng- 
(Temple), al 
Proboseides (T: Dah Si b 60 
Procedure, law- ear (United 
States), b 
(Treason), a el 561, b 562, 


Trusts), b 686 
Process blocks (Typography), b 
49-750 
aks genus of birds (Tana- 
ger 
Proconsulate, imperial (Trajan), 


b 
Procopius, historian (Theodora), 
b 272, a b 273, a 274 
(Tribonian), } 590 
ope -1 hanes myth (Theseus), a 


Proctor, officer (Universities), b 
890, a 891 
Professional en re (United 
States), a 
‘dalton, “American (Univer- 
oa is b 961, a 962, a b 


Professors, European statisties 
(Universities), b 904 
Profits, taxes on (Taxation), a b 


Bh nga (Tape-worms), b 54, 


’ 

Progress of Dulness, satire (Trum- 
bull, John), b 944 

Prohibition, ae (To- 

Ree) 

ous (Taboo), a 20-23 
Proje or ons of straight lines 
ati bd 

Pronouns (Tibet), b 368-369 


“2 pag) ‘st raphy), b i 
Property, Bp law of ie (ee 
“wrongs to (Tort), a b 488 
Propertius, Sextus Aurelius, 

— (Tibullus), a 370, a 371, b 


Prenat reading of (Targum), a 
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Prophets, Targum, Yonathan on a ge copper (Thallium), b | Sawa (Transcaspian), a 544,a 


(Targum), a 70, note 
Proportional logarithms (Ta- 


bles), b 17 

oe. ae (United 
States), b 

Protective Autios (United 


States), a 803, b 809, a 810,a 811, 
b 812, a 813, a 815, b 824 
Protestant theology (Theism), b 
262-263, note 
Protestantism (Trent, 
of ), a 578-580, a 583 
Protestants,admission of (Trent, 
Council of), a b 579, a b 581, a 
b 583, a 584 
Proscolex, | embryo 
worms), a b 57, a 58 
Provincial congresses (United 
States), b 788 
P’rug cloth (Tibet), a 364 
Psalms Metrical (Tate), b 86 
Parker (Tallis), a 39 
Psalterium, Mainz, 1457 (Typog- 
raphy), b 728, a 731, a 736 
a ip rmma (Tape-worms), 
9 


(Tape- 


Pseudotrionychide, family of 
Chelonians (Tortoise), a 486 
Psophia, genus of birds (Trum- 

el (T11.), a 632 
edo ogical origin of Theism, 


Heyehclogy, Biblical (Theology), 
christianity (Theology), a b 
sam i (Theology), b 293, b 


se ciatoctenl Ccreeyk a 529 
(Touch), b 512 
Sy mm , genus (Toucan), a 


Pteroptochide, rae of birds 
(Tapaculo), a 

Ptolemy, Cation geographer 
(Time), a b 419 note, a 421 

ia gs oe (Tape-worms), a 


Puberty, ceremonies at (Totem- 
ism), a 

Publie debts (Taxation, U8), 
b 924, a 925, b 926, a 927 

Public lands, arree of (United 
States), a 

Publie trust, » 634 

—e Law, Rome (Tribune), 


Puerperal Tetanus, a b 217 

Puget Sound, forests (United 
States), a b 861 

PULASKI Casimir, count, b 839 

Pulkowa observatory (Tele- 
scope) (I11.), Es 161, b 162, a b 
165, a 166, b 169 

Pullen, Robert, theologian 
(Universities), a 893 

(Tal- 


Pumbaditha, eure 
mud), b 40, b 43, a 
Pe periodical Craavearnet 
Punch er | Fis (Typog- 
raphy) (Il Ny, a7 . 
Panel-printing’ Croce 


a 749 
Punta Arenas, station (Terra 


Boe Fuego), a 411 
pA historian 


Putoran), B J. 
(Thurgau), 

Purang, city ribet), b 367 
Purbach, George, astronomer 
(Time), b 419 

(Trigonometry), a 597 


et en temple (Terra- 

cotta), a 

Parienian: w uniteriauriat a 
774, note 


Cambridge (Universities), b 
pire Lodge (Tooke), b 473, a 


Perel of Cassius (Tin), b 429 

Purple dye (Tarentum), b 67 

Pursuit in =a gel oy (Thesmo- 
phoria), b 316, n 

Puteo, Paris de ‘yarlat (Torture), 
a b 496, note 

PutTNAM, Israel, general, o 839 

Soe nited’ tates), b 789, a 


Putrid saver (Typbus), b 718 
Pya ae aia , town (Terek), b 202, 


Nees, 


ce of the 1659 
Fat are, : 


| 
Council | 


»a2 
pyrites Tin), a 427 


| Pyrocatechine (Tar), a 63 


Pyroelectricity (Topaz), b 474 


| Pyroligneous acid (Tar), b 62, a | 


63 
Pyrosoma, genus of (Tunicata) | 
(I11.), b 657-658 


| Pythagorean triangles (Tables), 
18 


Pytheas of Massilia, navigator 
(Thule), b 349 

Pythogenie fever (Typhus), b 
720 


Q, Tables involving (Tables), a 
19 
Quadrant, instrument (Time), 
b 419 
oe of (Transit Circle), b 
7 


Quadrivium, curriculum (Uni- 
versities), b 889 note 
Quadruple alliance (Talley- 
rand), b 87 
Quadruplex telegraph (Tele- 
graph), a 930 
ae (Telegraph), a 


Quarter-square (Tables), a b 12 

Quatrefages de Breau, Jean 
Louis Armand de, naturalist 
(Teredo), b 201, a b 202 

Quatremeére, eee Mare 
Orientalist ig med hal 

Quantz, Johann Joachim, flutist 

. Transverse Flute), ab 553, note 

— Act,1774 (United States), 


rls ar ag of, 1760 (United 
States), a 783 

Quebee, mane? (Tithes), b 
440 note 

Queen Charlotte islands (To- 
temism), a 499 

Quellin, John Erasmus, painter, 
(Teniers), b 190 

be Tet spe acid (Tannin), a 

Quicksilver deposits (United 


tates), b 
a 7 es (United States), a 


product, (United States), b 
868-869, b 870 
Qafoa, town (Travancore), b 


Quindy, Josiah, Jr., jurist 
(United States), b 786 

a oe council,692 (Tonsure), 

Quinsy, inflammation (Throat 
Diseases), b 341 

Quiros, Pedro Fernandez de, 
navigator (Tahiti), a 27, b 29 

ata (Typography), 


Rab or Abba Arekha, teacher 
(Talmud), b 40 note, a 41, note 


_ Asshi or Ashe (Talmud), b 
Rabbinic tradition (Talmud), a 


Rabina, editor (Talmud), b 41 

Rab ‘Ina or Giza (Talmud), a 42 

Rab Simona (Talmud), a 42 

Race conflict, Southern — 
States), b 832 

Race current (Tides), a 

Racemic acid (Tartaric ami old), 


b 75-76 
Racing of bicycles and Try- 
cycles, a 595 
er (Torture), a 492, b 494, a b 
caters explosive (Tunnel- 
ling), b 662 
pegs town (Unitarianism), a 
oo Thermometers, b 311- 


Radi of circles related to plane 


ene So Crdiganoms: 


changes, English (Toll), a 


| Railway Departs (Board of 
Trade), b 
| Railway, first Russian (Tsar- 
skoye Selo), b 638 
interoceanic (Tehuantepec), 


ab 119 
mismanagement (United 
States), 6 834-835 


onan (United States), b 
879 
tunnels (Tunnelling), a b 
363, b 664-665 
in ons (Tunnelling) 
Railways tern a 546, 
a b 547 


(Turkey), b 697 


distribution of (United 
States), ab 831 
introduction of (United 


—— a b 813, a814, a 817 
street ( ram way) b 537-541 
trunk lines begin (United 
States), a 824, a 831 
war (United States), b 827 
Rainfall (Transcsneaeans a 547 
(Turkestan), b 675 
tay States), a 857-858, b 


distribution of people b 
(United States), oor “ 
electric effects 0: ' (Phunder- 
storm), a b 350 
Rainier mt. (United States), a 
849, a b 851 
Raja eleven town (Tinne- 
velli), b 431 


Rakas Tal lake (Tibet), a 361 
Raka-tsanpo, river (Tibet), b 361 
Raleigh, ir Walter, courtier 


(Tobacco), a 451 
(Trinidad), a ‘SL 
(United States), b 776-777 
Ralpachen, king a a 367 
aa Royster Doyster (Udall), b 


Ramiasi jargon ab on 
Ramayana, a ike amils), b 


stm bird (Toucan), a 
Ramsdes n eyerpices (Telescope), 


Remade Jesse, optician (Tran- 
Bees Coa b iy 
msey, Alexander, or 
(United States),a 2 
Raneé, Arman ‘tomas Bouthil- 
lier, ‘abbot (Trappists), a 556- 
557, a 558 
Randall, Alexander W., 
ernor (United Neon 
— rg range (T: re), 8 


Randolph, Edmund, statesman 
(United States), a 796 note 

Randolph, John, ~ senator 
(Tucker), a b 947 


Rangefing er (Telemeter) (Ill), 

Rangers,  ntaa (Putnam), * 

Ra i 

Rankine, ‘win ohm Ma Ma- 
quorn one ‘ 
namics), b 303 


ora trea 
hael, AL ¢ 
Raphel, San ene (ee tas, 


Rap. 
nape Gaetano Se 
(T ore i) b 


n 
Bye ty to 1 spherical tri- | Raskolniks, 


les(T) 


Radio adiophone (Telephone) (I1l.), 


Radlot, philotogist (Turkey), b 
Rate islands (Tuamotu), b 


gonometry), 


Raiaven or Ulieten, a (Ta- | Ran 


hiti), a 


Ravenna, city (Theodoric), ab | Reflector ey b 982, b| 
933 


276 
(Umbria), a 771, a 772 
Rawdon, Francis, marquis of 


Hastings, general (United 
States), b 792 
Rayet, are heologist (Terra- 


cotta), a 208, b 212 

Rayleigh, John William Strutt, 
Lord, physicist (Trumpet), b 
631 


Raymond Berengar IV., Bar- 
celona, count (Templars), a 
176 

Raymond 7 count (Toulouse), 
b 516, a 517 

Raymond | Ci count (Toulouse), 
b 516, a 517 

Raymond III., Tripoli, count 
(Templars), b 176, ali7 

Raymond IV., count of Rouer- 
gue (Toulouse), b 517 

Raymond Y., count (Toulouse), 
a5l7 

Raymond VI.,count (Toulouse), 
a 516, a 517 

Raymond VII., 
louse), a 517 

Raymond of Sabunde, or Se- 

bonde, schoolman 
Theism), a 260 
(Theology), a 281, 295 
Sermon Set mine (United 


tes), a 
Rat Ebtorian ecg dla 
Reading, synagogal (Targum), 
a b 68, note 
Real estate (Taxation, U.S.), a 
b 925, a 926 


Realschulen (Technical Edu- 
cation), a 116 
es in relation to Theology, 
b 282-283 


Reate, town (Terni), a 207 
Réaumur, Re René Antoine Fer- 
ehault de, naturalist 
Taxi- meter b 95 


count (Tou- 


Thermometer), a 309 
Receiver, friction (Te. ephone), 


139 
Receivers (Telephones), a b 931- 
Receiving stolen goods (Theft), 
Hebabites, Order of (Temper- 


ance), b 174-175 
ue eps (Trea- 


a 564 
a eehtisutz, law-term (Treaties), 


ceercmie of natural num- 
bers, Pte of (Trigonome- 


eciprocals of numbers (Ta- 
Recketizaun, eouroree (Trac- 
tion), a b 527, 

raction of Southern 
States ai 8 States), b 829- 


830, a 832. 
Recorders, marine cable 
a ae rithy @ 134-135 
i (Telegraph), 
RECtOF ice ce (Universities), ab 
eeu Manuel (Treaties), a 565, 


Races Typhus, a 723 
ird, summer engl 
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mountin for (Tele- 
scope) fan, ), b 166-167 | 
Reformation, Catholic Counter 
(Universities), a 898, b 901 
Reformation, >rotestant (Thur- 
gau), a 352 
effects of the (Trent, 
Council of), b 578, b 
582-583 
(Universities), a 900-901, 
b 905, a b 908 
Reformers’ theology, Protes- 
tant (Theism), b 262-263, note 
Reforms, recent British (Uni- 
versities), a b 909, a 911 
Refracting Telescope (Ill.). a 
151-155 
(Telescopic Work), a b 
934 
Clarks’, prelescepec 
Work), a 935 
mountings for (Tele- 
scope) (Itl.), a 159-166 
Refunding public debt (United 
States), a b 
Regalias, cigars (Tobacco), b 454 
Regents, officers (Universities), 
a 891 
Regiomontanus, astronomer 
(Tables), a 13 
(Tree b 419, a 421 
Trigonometry), a 597 
eieeine 7 ae (Trade Marks), a b 


(Trade Unions), a 532 
of yoters (Tammany So- 


ciety), b 920 
Registering Thermometers 
(Ill.), ab 3 


Régle du fences code (Tem- 
plars), a 176, a b 179 

Regnans de Cals, bull (Tem- 
plars), a 180 

Regnault, Henri it chem- 
ist ( Sg eer cee ate 

a nae in N. o Preyon), b 


Saherbeck: Georg von, opti- 
cian (Transit Circle), a b 548, 


notes 
Reinbard, Karl Friedrich, dip- 
lomatist (Talleyrand), b 37 
Reinhold, Erasmus, mathema- 
tician (Tables), a 13 
Reis, Philip, inventor hg 
phone), a 137, a b 138, b 930 
Reis’s Telephone (Il. iyi a 141 
Reiske, Johann Jacob, scholar, 
(Tabari), a9 
Forte fever (Typhus), a b 


erg working (Telegraph), a 

Relief Church (United Presby- 
terian Church), b 776 

sat on pee » 365-366 


anda), 
ce eval Pheiam b 254 
rer revelation (Tindal), a 


science of(Theology), b 281- 
Religion and the Theatre, ab 
a il of Totemism, a 497- 
a aS - Volkommeneren (Tel- 

Religion os out the world (Theism), 


ght aS dissensions ores 
i (United States), b 


distribution, American 
(Universities), b 958, a 959 

experience (Theism), 269. 

freedom ca States), b 


781, b 787 
(Universalista) a : mis 
Religious murder (Thugs), a 
orders ae ianerens) b 301-30: 
ag ition (Taboo), a 2 0- 
statistics (United States), b 


884 
tests (United States), b 799, b 


ee oo Bc gg nf beg S Re 


rsities), & 


of 
of sovereigns, 

us Tract Society, b 525 
, divine vera- 


“Rellyism,” sect (Universal- 
ism), b 951-952 


Remedies, medical. See Thera- | 


peuties 
Remepu tribes (Tibet), a 365 


Rémusat, Jean Pierre Abel, 
orientalist (Tibet), a'369 
Renan, Joseph Ernest, orienta- 


list (Theism), a 256 
(Tyre), a 758 
Renaissance, theological 
tivity of (Theism), a b 262 
Renaldeni of oes ae (Ther- 
mometer), b 3 
Rennsteig or Raintelg, 
(Thuringia), b 353 
Renou screen (Thermometer), b 


ac- 


road 


Rensselear Polytechnic Insti- 
tute (Troy), a 627 
Rent in England (Tithes), b 
439-440 
taxes on (Taxation), b 93 
Representative i rise of 
(United States), b 778, b 
779, b 781, b 786 
taxation (United States), a 
Re resentatives, House of 
nited States), b 797, b 798 
Bincasncive or, rg (Tape- 
worms), 
(Trematnas). ‘ 570-571, 
b 573, a b 574 
(Tunicata), b 651-652, b 
654, b 655, a 658 
Reproduction (Teredo), a 202 
gemmation (Tunicata), b 
647, a 655, b 656, a 657 
Repsold, Johann Georg, opti- 
Swe (fransit Cirele), a b 548 
Repsold mounting (1 elescope), 
b 162, a 165, b 169 
Reptilia (Touch), a 509 
Reptiles, preserving (Taxider- 
my),b 
Republican government guar- 
anteed (United States), b 799 
Republican party (Taxation, U. 
S.), a 924 
oa inrseee on Grant, a 


in Indiana (Morton), b 
839 


Jeffersonian (United 
States), b 808, a b 804, 
a 805, a b 806, a 809 

(Taylor, J.), @ 997 

and Johnson (United 
States), b 829, a 830 

modern (United States), 
ab 819, a 820, a 821, a 
- b 832, a b 833, aa 


Re a pl of debts (United. 


tates). a 815, a b 789 
Requisition on’ states, failure of 
(United States), b 795 
Reshid Pasha, grand vizier 
(Turkey), a 692 
Resistance eg rT (Tele- 


graph), b 
wire electric (Telephone), b 
143, b 14 
olds’ ceatd equatorial 
Uiviesobpen a 164 
espondents, mathematical 
(lables), b 10 
cts (Universalists), 
a 
Restraint of trade (Trade 


Unions), a 532 

Resurrection, ceremony of (To- 
temism), 

Retreats, military (Turenne), b 


Reuschle, mathematician (Ta- 
bles), a b 1 
Revenue (Pacation), a 92 
from 
(Taxation, U.S.), b 924 
powers of Congress (United 
States), b 797-798 
a aie and religion (Tin- 
al), & 
Reversibility, Carnot’s principle 
of (Thermodynamics), b 304 
Revise or second oer (Typog- 


ra phy); eg bi 
Fp Ee (Ten- 
ne 
ee Francaise (Thiers), b 


323 
een ai method of (United 
Si a 800 


es i rll 


ta, painter 


(Turner, 34 ww) ), a 


de eh ee 


liquors and tobacco | 
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7 king (Titles of Honor), a 
oO 


Rhextia (Tschudi), b 638 
Rheetians, race (Tyrol), b 758- 
759 


nee city (Tobit), a b 456 


Rheede, ‘Hendrik Adriaan 
Draakenstine, governor, 
(Teak), b 110 


Rhedas, poet (Turkey), b 689 

Rheims, city (Technical Educa- 
tion), a 116 

Rheita, Schylerus von, friar 
(Telescope), a 147, a 156 


Rheticus, George Joachim, 
mathematician (Ta- 
bles), ab 13 


Sy a gt a 597 
Rhizopoda (ouch), a 508 
Rhode Island, colony (United 

States), b 777, a 778, a 779, b 787 
Rhode Island, State (Universi- 
ties), a 913, a b 957 
history (United States), a 
800, a 801, b 802, oer 
statistics (United States), b 
853, b 864, b 876 
hae i ate of (Turkey), 


eee’ of (Turkey), b 688 
Rhombus, fish (Turbot), a b 666 
Rhodope, mts. (Thrace), a 339 
Rhodosoma, genus of Tunicata, 

b 656 
ores L Hikes of birds, 

(Tinamou) (Tl.), a 430 

Riboeq, meee (Transverse 
Flute), b 553 

Riccaulton, or Riccalton, a 
mo theologian (Thomson), b 

Rice crop (United States), a 878 

Rieh Mountain battle, 1861 
(McClellan), b 838 

Richard of Cornwall, 
(Templars), a 178 

Richard I., England (Tem- 
plars), b 177 

94 t e IIl., England (Trust), 


Oe 

Richelieu, Armand, Jean du 
Plessis, Cardinal de, states- 
man (Turenne), b 666, a 667 

Richthofen, geographer (Tur- 
kestan), a 671 

Rienzi, Coladi eontagey b 593 

Riffelsen, Fes Tuning 
Fork), b 

Rigault de Genel Charles, 
admiral (Tong-Ki ng). a 469 

Right Ascension, finding (Tran- 
sit Cirele), a 549 

Rigidity of the earth (Tides), a 
b 899, b 404405 

Rinaldo (Tasso), a b 82 

Rinehart, bhai Beet 
sculptor (Taney), a 

ar aay battle ‘thetford), b 


Rings, political (Tweed), a b 949 
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b 221, a b 222, a b 223 
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Ritchie, Anne Isabella, novel- 
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kestan), b 6 
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Robespierre, Maximilian Marie 
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lien), a 38 

Robin, Abbé, chaplain (Thom- 
son). b 940 
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(Tibet), a b 368, note 
fe ae salt (Tartaric Acid), b 
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weaving (Textiles), b 225- 
226 


Romances, Arabic historical 
(Tabari), ab9 

Romano Ezzelin IV., 
(Universities), a 892 

Beene town (Thurgau), 
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Ritli league, 1307 (Tell), 6 171 lia), a 543 


| Rutledge, John, jurist (United 
States), a 796 note 

Rye Bye g (United States), b 877, 
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Salt, mineral Woe gay a677 


Sabbath, Jewish ls os b 22 

pape river (Texas), b 219, b 
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Sa’d ud-Din, historian (Turkey), | Samhvidi, historian (reat, ad 


b 685, b 698, a 699 


Sami, poet (Turke 
Safadi, biographer (Tabari), a 9 
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‘saviie, Henry, author (Tea), a 
Savings-banks (United States 
‘$81-882 : me 
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| Seavenger’s daughter (Torture), 


b 494, note, b 496 

Scenery, stage (Theatre), b 241, 

a b 243, b 244, note 

abet og ancient town (Troad), b 
b 617, a 618 

Schalow, ornithologist (Tou- 
raco), b 518 

Scheibler, Johann Heinrich, in- 
ventor (Tuning-fork), a b 659 

Scheiner, Christoph,astronomer 
(Telescope), a 148 

Schellbach, mathematician 
(Trigonometry), a 609 

Scheele, Carl Wilhelm, chemist 

(Tartarie Acid), a 75 
(Tungsten), a 645 

Schelling, Friedrich Wilhelm 
soem von, philosopher 
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Schenkendorf, Max yon, poet 
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(Tiberius), a 359 
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Schjellerup, Hans C. F. C., as- 
tronomer (Time), a419 
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mou), b F 
Schleiermacher, Friedrich 
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(Thirlwall), a 326 
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(Troad), b 618-619 
Schlémilch, Oscar, mathema- 
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nometry), b 602 
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cata), b 647 
Schmidt, Isaac Jakob, oriental- 
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Sehmidt, J. Lorenz, translator 
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Schott, Johan, printer (Typog- 
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ence), a 204 
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(Tinamou), b 429, a 430 

Selater and Salvin’s Nomenclator 
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fle, b 628, a 629 

Seolex (Tape-worms), b 57 
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Seorpion lake (Tibet), b 361 
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Scotland, parliamentary repre- 
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spi bens ed a! , genus of Birds (Tap- 
aculo 
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oe of the (United States), 


Senones tribes (Umbria), a 771 
Sensations (Touch), b 511-512 
Sense of localit: a (Touch), a 511 
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Set, eye sy tian god (lyphon), a , 


Seven days ba 1862 (United 


gates, 
en Pines battle, 1862 (United 
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‘ 


Shakespeare, William, dra- 
oe (Theobald), a 


ay a 424 
Titian), a 442 
German translation of 
(Tieck), b 408 
Shang-pa, town (Tibet), 6 361 
Shang-shung, province (Tibet), 
a 366, b 367 
Shanks, William, wre ject 
cian (Tables), b 12,ab18 
Shank’s picture-teproducing 
process (Typography), b 750 
Sharazad, queen ee ousand and 
One Nights), a b 337 
Sharifu ‘d-Din, Pte ta (Ti- 
mur), b 426, a 4 
Sharp, Abrain, mathemati- 
cian (Tables), b 14, a 16 
(Trigonometry), b 607 
Sharpe, Rie ard B., ornitholo- 
ie (Thrush), a 343 
(Tody), b 460 
sen river Uihcenmyna), b 549, 
a 55 
Shasta mt. (United States), a 851 
Shattak, river (Tigris), a 413 
ari ts ‘-Arab, river (Tigris), a 
41 
Shaving, religious (Tibet), b 365 


per bhae rg mts. (United 
States), a 

Shexafer, P Ww, , engineer (United 
States), a 

ier eb hulc 


= piatean (United 
States), b 

Sheffield, castle of (Talbot), a 81 
pies. (Turkestan), b 675, a 676, @ 


hinee rot a (I11.), 
b 569, b 572 

smearing of tan. a 63 

staggers (Tape-worms), a 58 

Sheep Tallow, b 39-40 

Sheet-lightning (Thunder- 
storm), a 351 

Sheet Tin, b 428 f 

Sheikhu ‘l-Islam, authority of 
(Turkey), a 696 

Shekakis, Tribe (Turks), a 703 
pier pe kal bs (Typog- 
ra’ 

Shell- plana (Ts (Trematoda), ab 571 

sa 5 5 or Tortoise. See Tortoise- 


Shelter Tent. a 200 
Shemakha, town (Transcau- 


easia), b 546, b 547 
ser acpi rabbi (Talmud), b 
Shemuel, physician (Talmud), 
b40 note 
Shenandoah valley (United 
i} haa 


tates), a 
campai, as 
D 825-826, 


States), 
828 . 

ehesee (Philip Henr 1 ee 

statesman 


ral (United States), a 
Sharan: Roger, 
ea States), ’b 790, a 796, 
sheet William Kae og 
neral (Grant), a 
(United States), a 825, a 
b 827, a b 828 
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Shetland Islands (Thule), b 349 

Skheykhi of Kermiydn, poet 
(Turkey), a 698 

Sheykh Ghalib, poet (Turkey), 
a 699 

Sheykh-Zada, chronicler (Tur- 
key), a 698 

Shiabden, monastery (Tibet), b 


368 
Shiang-chu, river (Tibet), b 361 


Shifting use (Trust), a b he 54 
Shigatze, city (Tibet), b 
362, b 363, a b 364 
Shi'ites. sect (Tartars), b 76 
Turkey), a 684 
Shilka river (Transbaikalia), a 
b 542, a 543 
ar asi Efendi, poet (Turkey), 
699 
Shingles (Tiles), a 415 
Ship building (Teak), a@ 111 
early colonial (United 
States), a b 780 
es printers’ (Typography), a 
de 


Ship-worms (Teredo), a 201-202 

Shipping industry (United 
States), a b 881 

Ships, classes of (Tonnage), b 
470-472 

Shiraz Tobacco, b 451 

Shoguns or tycoons, rulers 
(Tokio), b 461, a 462 

Shong- hon, sage (Tibet) a 366 

Shore, John, musician Tuning- 
fork), a 659 

Short, James, 
scope), a 149° 

Bho Speci beds (Transcaspian), 


ghovreda: mathematician 
(Tables), a 15, b 16, ab 17, b18 
Shoshone Falls (United States), 


a 849 
Shrewsbury, Charles Talbot, 
Talbot, 


duke of (Talbot). 6 31 

Shrewsbury, Francis 
fifth earl of (Talbot), b 31 

Shrewsbury, Francis Talbot, 
tenth earl of (Talbot), b 31 

Shrewsbu George Talbot, 
sixth earl of (Talbot), b 31 

Shrewsbury, George Talbot, 
fourth earl of (Talbot), b 31 
Shrewsbury, James Talbot de 
Malahide, eighteenth earl of 
(Talbot), a 32 

Shrewsbury, John, Talbot, sec- 
ond earl of (Talbot), ab 3l 

Shrewsbury, John Talbot, first 
earl of (Talbot), a 31 

Shrike, bird (Thrush), a 843 
note 

gemini portable (Tabernacle), 


Shrite, bird (Thrush), a 343 
Shuga mts. (Tibet), a 363 


optician (Tele- 


| Shuttle, implement (Textiles), 


a 224 
Sibakh, marshes (Tunis), a 660 
Siberia, Totemism in, b 505 
Siberian Tartars, b 76 
Sibt ibn al-Jauzi, 
(Tabari), b 8 
Siccama, Abel, musician (Trans- 
verse Flute), b 554 
Sicié, cape (Toulon), a 514 
Sicilian weaving (Textiles) 
(I1L.), b 226, a 227 
Sidereal Time, b 418, a 419 
Siderostatie Telescope (I11.), b 
167-168 
eRe »mountain-range(Tarn), 


Siebold, Carl Theodor Ernst 
von, zoologist (Tape- 
worms), 2 55, a 56 
(Trematoda), a 569, b 
571, b 578, a 575 
Siemens, Ernst Werner, physi- 
~~ ia b 123, 


(treetion), a b 526 
Siemen’s olarized then A (Tele- 
graph) (Ill. aE 
sién-pi race (Tibet), a 865 
oa Madre (Tehuantepec), a 


Sierra de Malintzi or Malinche 
(Tlaxcala), b 449 

Sierra Nevada forests (United 
States), a 861-862 

Sierra Nevada, mts. (United 
a b 850, ab 851, a 852, a 


sie 


historian 


onan ey b 36 
district (Tibet), b 363, a 


361, a | 


/ ia er determining longitude 


—y Eanannel Joseph, poli- | Si 


Sifan dialects (Tibet), b 368 

Sigeum, cape (Troad), a 615,4 
616 

Sigismund,emperor (Thurgaw), 
a@ 352 

Sree town (Transcaucasia), 


Signal service (Thermometers), | 
b 310 


(United States), a b 856, ab 
858, a 859 
Signalling (Telegraph), b 119- 
120 


— of (Telegraph), b 135- | 
136 


(Time), b 421 
bighotares in printing (Typog- 
raphy), a 730, a 746 
Signs of functions (Trigonom- 
etry), b 598-599 
straight lines (Trigonom- 
etry), b 598 
Sikokuni war (Transvaal), a 552 
Silica Ultramarine, a b 769 
Silk-trade (Tibet), a 364 
Silloi, satire (Timon of Phlius), 
a 424 
Silver coinage (United States), 
b 881 


demonetization (United 
States), a 833 

deposits (Texas), b 221 
istribution of (United 


States), b 830 


and gold product (United 
States), a 867-868, b 870 
Silver mines (United States), ab 
868, b 869, b 870 
543 
Silver 


(Transbaikalia‘, a 
Utah 
(United States), a 868 


Reef district, 
Silvered mirrors, Brashear's 
(Telescopic Work), b 933 
Silvering mirrors (Telescope), b 
159, notes 
Simeon, Charles, divine (Uni- 
versities), a 909 
Simferopol, town (Taurida), a 90 
Simon Magus, Tonsure of, b 472 
Simplicius, philosopher 
(Thales), ’a, 237 
Sims Torpedo, b 479 
Simsbury, Conn., town (United 
States), b 863 
Sinai, Mt. (Turquoise), a 712 
Sinaitic ao (Tisehendorf), b 


(Tobit), b 456 

wry. pag prose-writer (Tur- 
ey), a6 

Sinclair's Neahieneth exchange 
Mes dete b 145 

Sine of an angle (Trigonom- 
etry), b598 

Sine and cosine, factorization 

td (Trigonometry), a 


integrals (Tables), b 19 
of sum = difference 
. fey) bce eo ness 
599, a 600 
Sines, expansions of of (Trigonom- 


etry), b 605, a 

Singers, spollin ng (Tyrol), b 758 

sp ae city (Theodoric), 
a 37 

single current system pong 

si graph) fh ee a as 
ingo, coun nda), a 

it Bini, town (Ti Het), a def 

Sinjibu or Sinjibu us, prince 
(Turks), a 701, note 

Siphon eee engine (Telegraph) 

Si toile oO “ Touch), b 508 
z re do (Toe : 

en mount (Tantalus), ab 


Sir (Title of Honor), b 444 


Sir Tristrem, — SB oe of 
Erceldoune hb a9 

Siraf, town, (Teak), a 110 note 

Sirius, ES on ae 
Work), b 8 

Sirturus, astronomer (Tele- 
scope), b 

eyes Pets of, 1791 (Turkey), 

en of, 1606 (Tur- 

Sittang river (Toung-ngii), b 517 


Sittide, family (Tree- 


a 568 
Siv. hymns to (Tam 
ms f ns to (Tamils) BAS 


ae town (Tinnevelli), b 


per), 


Slojd 


Six Nations claim 
States), a b 794 

Skat, tribute (Udal), a 763 

Skeleton (Tortoise), 'b 484, a 485 

Skin, , ae (Trematoda), 
a 57 

— grafting (Tagliacozzi), a b 


Skin, sensitiveness of 
(Touch), b 510-511 
er of birds (Taxidermy), a rb 


(United 


the 


aeerké: bird (Thrush), a 343 


ye color of the (Twilight), b 


Skylark (Thrush), b 342 note 
Slangapiesberg range (Trans- 
vaal), a 550 
Slave labor, disadvantages of 
ep States), a 829, 
cieaal of Getter States), 
b 817,a8 
“Slave wer, the " (United 
States), b 817-818, a b 819, a 820 
Slave representation (United 
States), a 797, b 817 
_ Ship, painting (Turner), b 


agitation (United 
States), b 815, b 817 
aero ky and’ (United 
es), b 
— of tUmted Bt States), a 6 


ninealal of cotton on 
(United States), a 806 
loa (United States), 
794-795, @ 797, b 799, a 801 
Louisiana "territory (United 
States), b 811 
Moorish Seg igs a 611 
= oe ted States), b 800- 


sconmmialt war United 
Fs a b 824, a 825,ab 


territorial (United eye 
iy Pr gl b 818, a b 81 
Slaves, Gea ‘(Torture), a 491 - 
Roman (Torture), a 491-492 
Slave trade (Thompson), a 331 
Wg tates), ab a 788, 


a 797 
Slavic dpe for God (Theism), 
b 254 


Slavism at Dorpat (Universi- 
ties), b 901 


Slayonie printing(Typography), 


slecmad Sir William N., regu- 
lator (Thugs ), b 348 

Sleep, ‘depevation of (Torture), 
a 495, a 


Slavery 


Slide td (United cea 


b 
— in Trombone, b 623, a 
Sling Thermometer, b 310-311 
Sloane, Sir Hans, co of 
(T: axidefapuae b9%5 
instruction (Technical 
ucation), a 115 


Sloxtsoft, historian (Tobolsk), > 


Smell, ba 


Oe eh 
economist (Tax- 


en re 


smith, ph), 8 uy 
ture), a 494, note" 
~_ ng mixtures 
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goes aa entions (Treaties), a | South, influence of plavery, on | Spherical quadrilaterals (Trigo- 


| 
disruption by slavery | 
(United States), b 818-819 
dividend theory (Taxation), 


a 9% | 
ends “of Taxation, b 92 
Social life, colonial (United . 


States), b 779-780 | 
1790 (United States), a 
801, a 802 / 
= (United States), b 
813-814 
Social system (Tahiti), a 29 
a “cae medieval (Tibet), a 


Society Islands (Tahiti), ab 2 
Society for the Propagation of 


the Gospel in Foreign Parts 
(Talbot), a 919 


Soecinus or Sozzini, Fausto 
Paolo, Unitarian (The- 
ism), & 363 


(Unitarianism), a 773 
— religion of (Theism), b 


Soda Rajputs, SF i (Thar 
and Par car), D 

Soda tungstate eroaiuteny. b 645 

arn rGyamtso, lama (‘Tibet), 


Soil-removal feunenetison). a 664 
Sok, tribes (Tibet), a 365 
Sok-ehu, river (tibet), b 860, b 


Solar gfe reduction of 
PAY sd 392 
Solar and lunar ae 
mhecay. a 392-393, a b 4 
Solar cag yp b 388, a 390, »b Sol, 
a sy 
(Tides), a 389 
Solar system, evolution of 
Tides), b 405-406 
Solar Time, b 418-419 
Soldner’s Nouvelle Fonction 


ante (Tables), b 19 


Sohigny-la-Tra ger village | 
Nees = ng » 8996 
= “pial s Temple (I1l.), a 182- 


Scnehies: author (Tales), b 32 

Sommer, Alfred aon natu- 
ralist (Trematoda), ‘569, b 
571, a 575 

S6mmering, Samuel Thomas 
yon, anatomist (Tiedemann), 


408 
Sonata Devil's (Tartini), b 77 
Son yn river (Tong-king), b 
467, 2468, b ye 
Song:Thrush, b 
Bong: Onavoliee (Turkestan), 


sonthai, people (Timbuktu), a 
Sons of 4 tes clubs (United 
States), b 785 
Rone of Temperance, society, a 
Sonsini, nat naturalist (Trematoda) 
72, a 5 
—, 
So, ee dbs b 467, a 468, a 470 
ot 
of Brabant, duchess 
ota et (T 
a les, niet (Thebes), a b 
Sorbs, tribes (Thurin; 2 a 353 
abe Mperurcan y y 
pee tea, a b 106,'a eo 
Soul ng al ba bark 
sound oti 1 Cerise (TO 


“suiphone a 137, a rb i3 
el Tl), 
5 - (Telegraph) (T11.), 


African Republic. See 


American ust ublies, a 
ted States), 


Bete ea Fae 


lees and town 


d Stat 
‘(Tierra del 


(U nited States), b 817-818 
South Kensington museum- 


(Taxidermy), a 95, a 
97 

(Textiles), a 226, a b 
23. 


(Terra-Cotta) (Ill.),  b 
208, a b 209, note, b 
211, aie, b 212 | 
South Mountain, battle, 1862 
(McClellan), a 839 } 
South Mountains (United 
States), a 843, a 844, b 845 
South, recent progress of the 
(United States), b 831 
7. | South Sea Bubble (Townshend), 
a 52 
South, Sir 
(Telescope), a 160 
Southampton, city (Tides), a 


James, astronomer 


Southern Coast, Cooke (Turner), | 
ab 708 

reas religious Titles, b 
4 


Sovereigns’ Titles, a 445-446 
Soy say ee inferior Titles of, 


limitations of (United 
States), a 798, b 799-800 
lodgment of (United 
States), a b 789 
Soyotes, tribe (‘Tartars), b 76 
Soyuti ‘historian (Tabari), a9 
Spanish colonization (United 
PE yt? b 777-778, a 783, a 802, 


Spanish Literature, History of 
(Tieknor), } 374-875 
Spanish tapestry (Textiles), b 


note 
eb ians (Trent, Coun- 
cil of), a 583 
eo Universities, a 895,ab 


spark recorder (Telegraph), b 


ae aw, green (Tody), a 460 
Sparta, city (Tegea), b 117 
Spartan colony (Tarentum), b 


rule (Themistocles), a b 270 
Spasmodie croup (Throat Dis- 
eases), a 341 
Specialization in education 
LO Be Sern b 959-960 
Specie circular, Jackson's 
(United States), b 814-815 
Specie payments, suspension of 
(United States), a b 824, a 833 
Specifie heat of a fluid (Ther- 
modynamics), a 307 
Spectrophone (Telephone), b 


Secon Lick (Telescopic 
Spectrum-analysis (Thallium), 
S$ ae photography ed 

pectram ph Work}, & b 93 
Speculation in eeeon, 
American (Universities), 

a 

era ra ghee States), a b 814- 
Sheecianiee method(Theology), 
b 288-289 a 


Speculative thought (Theism), 


Speculum mec (Tele- 
scope), Paes 
um. mae eran a 
pography), b 725, b 730, 
@ 736, a 737, & 138. 
ipexhon (Thucydides), b 346 346, 


a 348 
Speed, hy) 
pee ip Ba eo 3 oe 23, B 738. 
To b 754, 


756 
signallin  (Uelegtapti, b 
ip 36° 
ere of Tides, a 388-389, a 393 
Speidell’s New Logarithmes 
(Tables), a 17 
Speke, John Hanning, explorer 


sociologist 


"6 objective (Telescopic 


i leaeces Sa en 
Spervin muta, (Tyrone), b 


nians LM ieteet wise) B 485, oa 
try), ab os 


nometry), b 603-604 
7 Trigonometry, a 601- 
6 


Spheries, Greek treatises on 
(Theodosius), a b 279, note 
Spheroidal Trigonometry, a 

596 
Spinoza, Baruch or Benedict, 
philosopher (Theism), b 2638 
Spinoza’s philosophical system 
(Theosophy), a 298 
(Trendelenburg), b 577 
Spires, fo of (Trent, Council 
of), b 579 
Spirillum fever (Typhus), a 723 
Spiritual Poverty, Book of (Tau- 
ler), b 88 


| Spits Kop A lenis (Trans- 


vaal), ab 55 


a | Spitting on the Cross (Tem- 


plars), a b 180-181 
Spoils of office system, gly 
of (United States), b 
833-834 
ag service (Marcy), a 


(United States), a b 812 
Rrensies defined (Treaties), b 


Spores of Truffles (Ill.), a b 629 

Sporocyst, parasite(Trematoda), 
b 571, a b 572, b 574 

Sportsman, Papers of a (Tour- 
guenieff), a 

Spotsylvania, battle, 1864 
(United States), b 827 

ape fever seen: b 718 
Sprague, William, governor 
(United States), a 822 

Spring Rhee switch (Tram- 
way), b 

Spring pein (Tides), b393 

Spring Tides, b 375, = 376, a b 
377, b 386, b 392, b 3 

Springing use (rect). b 634 

ere forests (United States), a 


Spailaie, Scotch law term (Tro- 

ver 

Squares of numbers (Tables), b 
2 


Squatter sovereignty (United 
States), b 816, b 818, a 819, b 
820, a 821 

sg inal town (Tinnevelli), 


ghee Been king (Tibet), a 359 
note 
Srong-dsan-gampo or Srong 
btsan Sgam-po, king (Tibet), 
& 367 
Sr eens town (Transbaika- 
a , 
ee or composing-room (Ty- 
pogtaphy). a 757 
a ity, oceanie (Tides), b 


stage, Greek (Theatre), b 241 
ir modern (Theatre), b 243- 


Stage e-plays as Bn wi law 
(Theatre), a 
Stagira, city recht 


eR Plains (Texas), @ 220, b 


stamp A Act, 1 ae (United States), 

a 

Stamp het, hg Bon (United 
States), b 

Stamp tax (Taxation), a 95 

(Taxation, U.8.), b 924 

Standard U. 8. Time, a 421 note 

Stanhope, James Stanhope, 
first earl (Townshend), b 523, 


a 524 
Stanley; a pee ae es ceana ad 
tician (Tables), b 
Stanley, Arthur i ay dean 
(Trench), b 575 
Stanley, Henry act ahr — 


lorer (Tanganyika), a 
stanley, W oA hy “adhe (ran 
ing- iby 
Stannic chloride ees a 429 
Stannie com epoeew 2 s, b 
Stanniec oxide (Tin), a 
Stannous chloride lain), b 428 
Stannous compounds (Tin), b 


428 
Stannous oxide (Tin), a 429 
Stanton, Edwin MeMasters, 
or a B80 (United States), b 
Stanz, town (Unterwalden), a b 


915 
ot hag catalogue (Ulugh Beg), b 


1001 


Star-charts, Peters’ 
Work), a 986 

Star Peak (United States), b 848 

Star route ring (United States), 
a@ 832 

Star spectra catalogue (Tele- 
scopic Work), b 933 

Stark, J. B., electrician (Tele- 
graph), a 133 

Starley, James, inventor (Tri- 
cycle), ad94 

Starod ub, town (Tchernigoff), a 


(Telescopic 


State allegiance in secession 
(United States), a 823 
conventions, theories of 
(United States), b 821 
ethical character of (Tren- 
delenburg), b 577-578 
intervention of the (Uni- 
versities), b 900 
State governments after seces- 
sion war (United States), a b 


830, b 882 
State sovereignty (United 
793-794, & 


States), b 
797, a b 798,a b 799- 
800, b 804, a 805, a 806, 
b 808, a 8l1l 
restriction of (United 
States), b 832-833 

rise of (United States), a 

789 


78) 
State Taxation, a b 925, 2 b 926 
(United States), b 882, a 


b 883 
_ Trials, British (Treason), b 
561 
State Universities, American, a 
saa ab 960,a 961, b 962,a 


Staten Island (Tierra del 
Fuego), b 409, a 411 

States, constitutions of (United 
States), ab 802, a 805 

States-general, hag 1789 
(Talley rand), a3. 

States, law of aueing (United 
States), a 799 

Pee, The, essays (Taylor), a 

9 

States, reciprocal relations of 
(United States), b 799 

States-rights, origin of (Tay- 
lor), a 927 

Statice receiver, Dolbear’s (Tele- 
phones), a 932 

Statical theory (Tides), a 379 

Statuary (Terra-cotta), b 207-212 

ge (Terra-cotta), b 211- 
212 


Etruscan (Terra-cotta), b 210 
Statute of Inrolments (Trust), a 


634 
+ statute of Uses (Trust), b 633, 


note, 

Stauffacher or Stou cher, 
eerie von, patriot (Tell), 6 

‘ 

Staurotypide, family of Che- 
lonians (Tortoise) a 486 

Steamboats, rise of (United 
States), b 806, b 811-812 

Steam-engine, hi a oat 
(Trevithick), a b 589 

Steam navigation, rise of (Uni- 
ted States), b 813 

a hea (Tramway), b 


Stearns, J. B., 
graph), b 132 

— roduction(United States), 

Steele. res, essayist (Tic- 


a 
te a apes of birds 
note 


ropie- bird), 5 62d, 
swine Kar August, inven- 
r (Telegrap 
—— spe vi (Telescope), 


159 
Stele ches pillars, twin (Temple), 
Stellar p pb ee (Telescopic 
Stellar & ctrum photograph 
a erelesoopie Work), ab ae y; 


tenberg, L., mathematician 
(Tables), b 19 


step rail 
Steppes, oie ( 


inventor (Tele- 


ak , a 5388 
na all 
“Binh ol 


‘di a 
worms), & 
HE oa Ta 
Tunicata), a 


1002 


Steering of Tricycle, a b 594, a 
595 
Stereotyping, advantages 
(Typography), a 748 
drawbacks of (Typogra- 
phy), b 754 
process of(Typography), 
a 748-749 
Sterlitamak, town (Ufa), b 764 
Sternine, family (Tern), a b 206 
STEUBEN, Frederich Wilhelm 
August Heinrich Ferdinand, 
baron von, b 839-840 
Steuco, Agostino, theologian 
(Theology), a 281 
Stevenson screen (Thermome- 
ter), b 310 
Stewart, Alexander P., physi- 
cian (Typhus), b 720 
ig cepamana (Thucydides), a 


‘ 
Sticks in printer’s form (Typog- 
raphy), a 746 
Stieda, naturalist (Trematoda), 
b 571, a 575 
ee (Tunicata), b 649, a 


Stilicho, general (Theodosius), 
a b 278 

Stock Telegraphs, b 130-131 

Stokes, Prof., mathematician 
(Telescope), ab 155, note 

rn philosophy (Theism), 


a2 
ne goods (Theft), a b 252, b 


Stélzel, Godefroi Heinrich, 
composer (Trumpet), b 631 
Stone Age, survival (Tibet), b 


Eee batteries (Traction), a 
27 
se igs (United States),a 858- 


peed Joseph, jurist (Universi- 

ties), i 

se pea town (Tyrone), a b 
7 


Strabo, geographer (Troad),a 
615, b 617, a 618, b 619 
(Tyrone), b 760 
(Umbria), a 771, a 772 
ber pe professional(Thugs), 
a 348 
Strasburg, city (Tauler), a b 88 
early printing at (Typogra- 
phy), a 729, a 782, a b 733 
Strasburg Turpentine, b 711 
Strauss, David Friedrich, theo- 
logian (Theism), b 264 
Strawberry Hill mansion 
(Twickenham), a 716 
Stream Tin, a b 427 
Street railways (Tramway), b 
Strepsilas interpres, bird (Turn-"| 
stone), b 710-711 
Strickland, Hugh Edwin, natt- 
ralist (Touraco), b 518 
Strikes (Trade Unions), b 533 
railroad,1877(United States), 


Struve, Friederich Georg Wil- 
helm, astronomer(Telescope), 
ab 162 

Strychnia poisoning (Tetanus), 


i ge life (Universities), a b 


Students, discipline of (Univer- 
sities), b 903-904 
American(Universities), 
a b 959, a 960 
Students, ect he statistics 
(Universities), b 904-905 
oe inn (Universities), a 


Studium generale (Universi- 
ties), a 887, b 889, b 890, note 
ape (Typhus Fever), b 719, a 


Sturm, John, humanist (Uni- 
versities), 6 901 

Stutt, Walter, gentleman 

(Tracy ), b 528 


Styelinz, group of Tunicata, b 
Style rhetorical (Thttydides 
y =) ( y ), 


Styrolene (Tar), b 63 
sae rea Tunnelling, b 663- 
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Submarine cables, working of 
(Telegraph) (I1L.), a 134-135 

submarine mines (Torpedo), d 
477-479 

Subneural gland (Tunicata), b 
647-648, a rf 650, b 654 

Sub-totems (Totemism), a 505 

Sub-treasury law (United 
States), a 815, a 817 


Succinea arasite (Trema- 
toda), a b 574 
Suckers, mouths (Trematoda), 
a 570 


3” ‘iliac a 55, b 57, b 


Suet, fat (Tallow) b 39 
Suetonius, Caius Tranquillus, 
historian (Terence), b 
208, a 204 
(Tiberius), a 357, b 358 


a b 878 
Suidas, lexicographer (Theo- 
dosius), a b 279 
(Tribonian), b 590 
Suir river (Tipperary), b 432 
Suleyman I., the Magnificent, 
sultan (Turkey), b 684-685 
Balepmae IL., sultan (Turkey), 
a 687 
Sulpicia and Cerinthus, lovers 
(Tibullus), b 371, a 373 
Sulphate of Thallium, a 238 
Sulphide, stannous (Tin), a 429 
Sultan, authority of (Turkey), a 


696 

ce Veled, poet (Turkey), a 
6g 

Sultans, list of (Turkey), b 693- 
694 

Sumach, plant (United States), 
b 860 


4am monastery (Trebizond), 
obs 
Sumida, river (Tokio), a 461 
Summa Theologix, b 280 
Summation of series (Trigo- 
nometry), a 609 
Summer isothermals (United 
States), b 855 
lightning (Thunderstorm), 
a 351 


Sumner, Charles, senator (Uni- 
ted States), b 818, b 829 
Sumner, W. G., sciolist (Taney), 
2 


b 921 
Jyh Fort (United States), b 


Sumter, Thomas, general, a 840 
peniauee islands (Timor), a b 
Sunderland, Charles Spencer, 

earl of (Townshend), b 523, a 


Sun-dial, universal (Theodo- 
sius), a 279 

Sunja river (Terek), a 203 

Sun’s influence (Tides), a 6 377, 
ab 388 

Superior, lake, forests near 

Cae States), b 859, 

. , 


mineral region (United 
States), a 853 
mineral resources (Uni- 
. ted States), a 864, b 866, 
b 867, a b 869, a 870 
Suppression of Knights Tem- 
plar, b 179-180 
bi are Court, federal (United 
ae a 799, a 800, b 804, a 
Supreme Sovereign Titles, a 445 
Sur, town (Tyre), b 757-758 
Sura, academy (Talmud), b 40, 
b 48, a 44 
Suram pass (Transcaucasia), a 


Surveys, method of public land 
(United States), a 812 

Susquehanna river (United 
States), b 843, b 845 

Sutlej river (Tibet), a 361 

a scriptures (Tibet), a b 


Svyatoi Nos, peninsula (Trans- 
baikalia), b 542 
Swainson, William, naturalist 


(Toucan), b 507, a 508 
Swallow-holes tranneliiney, b 


662 
Swamp forests, eastern (United 
States), b 860-861 


Swamps, tamarack 
States), a 861 

Swanetia, province (Transcau- 
easia), b 545 

Sweden, kingdom (Technical 
Education), a 115 

Swedenborg, Emanuel, theolo- 
gian (Theosophy), b 299 

—o printing (Typography), 

740 


Swedish Universities, b 906 
Sweetwater mts. (United 
States), a 846 
Sweynheym, Conrad, printer 
(Typography), a 729, a b 739 
PELE omy Jan Hendrik van, 
mathematician (Telescope), a 
b 147 
Swiss Confederation, rise of 
Tell), a 171-172 
(Thurgau), a 352 
Swiss industrial schools (Tech- 
nical Education), a 115, a 
116, a 117 
League (Ticino), b 373 
Swiss Universities, a 898, a 905, a 


907 
Switch board (Telephone), a 145 
tracks (Tramway), a b 539 


Switzerland, early printing at | 


(Typography), a 729 
Swords (Toledo), a 464 
Symbolics (rheploey), a 296 
ene pope (Theodoric), 
Symmachus, senator (Theodo- 

ric), b 276 
Synocha, disease (Typhus), a 723 
Syntax (Tibet), a 369 

Turkish (Turks), b 704 


Synthetic method (Tides), a 391- | 


prediction (Tides), b 586, 
a 387 


Syracuse, city (Timoleon), b 
423-424 
ah aa river (Turkestan), b 
67 
Syria, country (Turkey), a b 695 
eee conquest of, 1831 


‘urkey), b 691 
oe printing (Typography), a 


wily in Theology, a 287-288, 
a 29. 

ee river (Transylvania), a 
Sze-chuen, province (Tibet), a 


aro asi race (Transylvania), b 


T, letter,ab5 
TABARI and Early Arab His- 
torians, b 5-9 
Annals of Tabari, a b 8 
first two Islam centuries, a 


b6,a7 
fourth to eleventh Islam 
centuries, b 8-9 


historical romances, a b 9 
Mohammed's influence, a 6 
Tabari, works of, b 7-8 
third century, a 6-7 
tradition, method of, b 5-6 
Wakidi and Madaini, b 6-7 
Tabariya, town. See Tiberias 
TABERNACLE, sanctuary, b 9-10 
TABERNACLES, FEAST OF, a b 10 
Table land (Tibet), a b 360-363 
heaters MATHEMATICAL, b 10- 


antilogarithms, a 17, b 18 
bibliography, a 20 
coefficients, a 18, a 19 
collections eh tr i 
common or an loga- 
rithms, a 14-15, a 17 
constants, a 18 
definition, b 10-11 
divisors and primes, b 11-12 
dual logarithms, b 17-18 
elliptic functions, a 19 
fractions, Vulgar and deci- 
mal, b 12-13, ab 18 
Gaussian logarithms, a b 17 
integrals, special, b 19-20 
interpolation, b 17 
logarithmic canon, ab 15 
angee, and proportional 
ogarithms, b 17 
miscellaneous, a 18-19 
multiplication, a 12 
ee logarithms, b 16- 


12 


1 
reciprocals, b 
pa ts ee and sexcen- 


tenary, a 13 


(United | TABLEs, 


squares, quarter- 
squares, and cubes, a b 12 

theory of numbers, a 20 
triangular numbers, b 12 
trigonometrical, a 13-14 
value of, ab 11 

TABOO, prohibition, a 20-23 
artificial kinds of, a b 20, b 


21 

diffusion of, a 22-23 

Greeks, b 22-23 

Jews, b 22 

literature, b 23 

natural kinds of, a b 21 

penalties, b 20-21 

removal of, b 21 

Romans, a b 23 

social effects of, b 22-23 
Taboo (Talee © 83 
Tabraca, harbor (Tripoli), b 611 
TABRIZ, city, b 23-24 
“Tor benefica”’ (Tables), a 


Tacitus, Caius Cornelius, his- 


torian, a 24-25 
Crperlus) b 356, b 358 
Trajan), b 535, note 
Tacitus, M. Claudius, Roman 
emperor, b 25-26 


Tactile corpuscles of Merkel 
(Touch), a 509 

Tactile a (Touch), a b 508 

Tadpoles, larva (Touch), a 509 

Tenia, Tape-worm (II1.), b 54, a 
55-58, a b 59, b 60, a 61 - 

TAFILETT, oasis, a 26 

Tagania mt. (Ufa), a 764 


TAGANROG, port, a 26 
7% penne peak (Turkestan), b 


TAGLIACOZzI, Gasparo, surgeon, 
a b 26 


TAGLIONI, Marie, dancer, b 26 
Taaus, river, b 
Tahawas mountain (United 
States), a 842 
Tanti ARCHIPELAGO, a 27-30 
cheaae 28 pis 
eography, @ 27— 
history, b 29-80 
inhabitants, b 28-29 
literature 
natural history, a b 28 
position of, a 
trade features, a 28 
Tahiti, island, a 27-30 
royalty in (Taboo), b 20, a 


21 
Tail, larval (Tunicata), b a 
ase ( ), b 652, 


‘ajik, people 
Tajak, le (Turkestan), b 677 
Teach? chal (ra ks), b Ha 


qT 
Takla-makan desert (Turkes- 


b 463 
la Reina, town, 


30 
Ta.sort, family of, b 30-32 
Talbot, Gilbert, lord, warrior, 


a3l 
Talbot, Gil soldier, b 30 
Talbot, Bir Gilbert of Grafton, 


TALBOT, John, missionary, a 919 
Talbot, Richard, ancestor, b 30 
Talbot, Richard, lord, b 30 
Talbot, Richard, lord, warrior, 


b 30-31 
Talbot, William, bishop, a 32 
illiam Henry 


TALEs, popular, a 

TALFOURD, Sir 
author, a b 34 — 

Taliacotius. 


Talliage, tax (Tallage), b 34 

TALLIEN, Jean Lambert, politi- 
cian b 37-88 

Tallies, accounts kept by (Tal- 


lage), b 34 


TALLIS or TALLYS, Thomas, mu- | 


sician, b 38 
TALLMADGE, Benjamin, colonel, 
a 919 


TALLMADGE, Frederick Augus- | 


tus, judge, a 919 
TALLMADGE, James, merchant, 
b 919 
TALLOW, fat, b 39-40 
TaLtma, Joseph Francois, tra- 
gedian, a 40 
TALMUD, a 40-44 
aids to the study, b 42-43 
editions, a b 43 
editors, b 41-42 
recensions, b 40-41 
signification, ab 40 
system and aim of, a b 41 
value and vicissitudes, ab 
42, b 43 
western learning, b 43-44 
pa a “3 ee rulers (Thar and 
ar), 


Talys, etl See Tallis, 
Thomas 
tiny district (Transcaucasia), 
ab 546 


TAM or THAM, Rabbenu, a 44-45 
TAMAQUA, borough, a 45 


Tamar river (Tasmania) a 79 

Tamarack panies (United 
States), a 

T.MARIND, ook, a45 


TAMARISK, shrub, a b 45 
TAMBOFF, vernment, b 45-46, 


town, a 

gwen’ peeping (Tinne- 
velli), b 43 

Tamerlane, ie See Ti- 
mur 

TAMILS, people, a 46-49 


alphabetic features, ab 47 
page of people, b 


pees, e ie 
anguage, b 46-48 
literature, a 48-49 
reference books, a b 49 
term of designation, a b 46 
TAMMANY SOCIETY, b 919-921 
=e languages (Tamils), b 


aaron, town, b 49 
TANAGER, Le b49 

lly, D207, (Terra-cotta) 
BE» b rue note, a 208-209, 


iermeres. ererg te 
TANCRED, king of Sicily, a 50 
Tandem ciara: 5 

Jt healg a 365 


Tandjur, se 
Taney, | mol Brooke, chief 
P , & 840, a 921- 


on cave a 813, b 
Taxcaxyie, lake, a 
Tangent of an Tibet) 
an Ve le. a 


t geometrical (Tables), 


river 


SA Eats ir, b 
t district, b 51-52 
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TAPE-WorMSs, anatomy (IIl.), a| TARSUS, city, a b 73 


55-57 
bibliography, a b 61 
classification, b 59, a 61 
development, a b 57 
echinococcus, development 
of, a b 58 
examples of parasites (I11.), 
b 59-60, a 61 
excretory system, a b 56 
eneral characters, b 54 
ead, a b 55 
historical sketch, b 54-55 
life-history, b 57-58 
muscular system, a 56 
pathology, b 58-59 
phylogeny, a 61 
reproduction, b 56-57 
segmentation, b 55-56, a 57 
TAPIOCA, b 61 
TAPIR, mammal, b 61-62 
TAPPAN, Arthur, philanthropist, 
a b 923 
Tappan, Benjamin, jurist, b 922 
Tappan, Benjamin, merchant 
(Tappan), a 922 
TAPPAN, David, clergyman, b 


922 
Tappan Hall, Oberlin (Tappan), 
wpe (Tappan) 


TAPPAN, Lewis, merchant, b 

TAPPAN, William Bingham, 
poet, b 922 

Tapu. See Taboo 

Tar, b 62-65 i 


b -products, a b 65 
chemistry of, a b 63 
opal tae character of, a 63 
industrial working, b 63-65 
light oil, b 64-65 
Baph talons, b 64 
oils, b 64-65 
Bite po, a b 64 
b 62-63 


Tardbulus al-Gharb, town (Tri- 
poli), a 612 


“PARAL, district, b 65 


TARARE, town, a b 66 
Taranjis, people (Turks), a 703 
rene people (Turkestan), 


Tarantella, dance (Tarantula), 
a E 

Tarantism, mania (Tarantula), 
a 

oe city (Tarentum), a b 


Pieierell spider, b 65-66 

Taras, city (tarentum), a b 67 

TARASCON, town, b 

Tarasque, La, fete of (Taras- 
con), b 66 

Tarayao, isthmus (Tahiti), b 27 

TARAXACUM, plant, b 66-67 

Pateaein mts. (Turkestan), a 


TARBES, town, a 67 
TARENTUM, City, a b 67 
arr from (Terra-cotta), a 


4 a translation, b 67-71 
authorship, b 68-69 
becsaigh 7 ly, Hagiographa, 


Pentateuch, b 69 
Prophets, «70 
Hagiographa, » 68, a b 70-71 
origin and use, a b 68 
Pentateuch, a 68, a 69-70 
Prophets, a b 68, a 70 
term, b 67-68 
value of, a 71 
TARIFA, town, a71 
a yretl uae existing 
(U nited : States), b 880 
ehanges in poli Gies (Taxa- 
tion, U. S.), a 
(United States), a 
, a 810, a 811, a 
marine som Crk .a sac) B24 
on (Turkestan), a 
OT, a a a a 


stations (1 (tibet) b 363 


Tar! eton, John, mayor, a 
TARLETON, Sir 


tel Nig gen- 
eral, a : 

TARN, department, a b 71 
Tarn, river, b71° 


ment, b 71-72 
‘TARNOPOL, town, -. 


depart- | Ta 


(Textiles), b 228 
TARTAGLIA, Niccolo, mathema- 
tician, b 73-74 
Tartalea, mathematician. 
TARTAGLIA, Niccold 
TARTAN, cloth, b 74 
et emetic (Tartaric Acid), b 


See 


Tartar, eae: salt (Tartaric 
Acid), a7 

TARTARIC Ac ID, a 75-76 

Tartarian lamb (Tree-fern), b 
568 

TARTARS or TATARS, people, a 
76-77 


TARTARUS, nether-world, a 77 
TARTINI, Giuseppe, composer, a 
77 


b 
Tse (Tartarie Acid), a b 
Sr town (Treviso), a 


Taschenberg, Ernest Otto, nat- 
a (Trematoda), a 573, a 
oo 

Tashilumbo monastery (Tibet), 
a 368 

Tashilunpo or Teshu-Lumbo, 
i ae (Tibet), b 361, b 364, 


a 
on or TASHKENT, city, 
7-7 
TASMAN, Abel Janszen, a b 78 
(Tasmania), a 81 
TASMANIA or Van Diemen’s 
Land, b 78-81 
administrative features, b 
80-81 


climate, a 79 
geo phy , b 78-79 
ology, a b 79 
vere ab 81 
industrial features, a b 80 
natural history, a b 80 
minerals, b 79-80 
— chemist (Ultramarine), 
a7 
TASSIE, James, gem-engrayer, b 
1 


begat William, gem-engraver, 
1-8: 


Tasso, Torquato, poet, a 82-85 
editions, a 85 
family history, a b 82 
Ferrara patronage, a b 83 
literary productiveness, b 
82-83 


restless last years, b 84-85 
St. Anna incarceration, b 
83-84 


Tasso, Bernardo, courtier, a 82 
eee , Alessandro, poet, ab 


TASTE, sensation, b 85-86 
Tatars, people cromae)x oA 467 
dialects (Turks), b 
eople Caeetls b 702, b 703 
ae 
TATE, Na na co b 86 
oe ea Christian apologist, b 


88 
ea 8 Diatessaron(Theodoret), 
a 27 
Tatnall, Josiah, jr., admiral, b 
TATNALL, Josiah, governor, a b 
Tats, people (Tajak), b 30 
Tatooine (Totemism), a 499 
te a city. See Taurome- 
um 
TAULER, Johann, preacher, a 
88-89 
TAUNTON, town, a b 89 
TAUNTON, Mass., city, b 89 
TAURIDA, government, b 89-90 
Ni um, city. See Taor- 


mina 
(Taormina), b 53. 
tag (Theatre), a 241 note, a 


aust, Pome (Tajak), a 


Tavris or Tavriz, city (tabriz), 
b 23-24 


VISTOCK, 
pak district ab9l 
‘a v 
Tax gh Jud ‘Sidial salaries(Taney), 
TION, b 91-95 
b 94-95 
ab 95 
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TAXATION, convenience, b 92-93 
economy, a 93 
equality, b 91-92 
general principles, b 
incidence, a 93-95 
profits, a b 94 
rent, b 93 
Keng, dividend theory, a b 


91-93 


wages, a 95 
Taxation (T urkey), a 696 note 
TAXATION in United States, 923 
-927 ‘ 
bibliography, a 927 
customs duties, b 923-924 
rowth of, ab 996 
nternal national, a 924-925 
local, a 925 
Massach usetts, a 925-926 
national sy stem, b 923-925 
Pennsylvania, a 926 
ese debts, b 926-927 
tale systems, a 925-926 
Texeey (United States), b 882- 


colonial theory of Se gan 
ee States), b 784, ab 


tenet Congress and 
(United States), a 790, b 
791, b 793-794. a b 795 
imports, colonial (United 
tates), a b 786 
representatives (United ® 
States), a 788 
tea, colonial (United States), 
a 78 
4 (United States), b 824, b 
as 
TAXIDERMY, a 95-97 
TAY, the, river, a 97 
TAYLOR, Bayard, author, a 97-98 
TAYLOR, Brook,mathematician, 
ab 98 
Taylor, Frederick, colonel, a 98 
TAYLOR, Isaac, theologian, b 99 


Taxzon, , Jeremy, bishop, a 100- 


TAYLOR, John, poet, b 101-102 

TAYLOR, John, statesman and 
agriculturist, a b 927 

Pa Joseph P.,army officer, 


Taylor, Michael,mathematician 
(Tables), a 13, a 15 


TAYLOR, Nathaniel William, 
theologian, b 927 
Tyler), 949 
TAYLOR, Richard, general, b 
928-929 
(Hood), b 888 


Arete Z.), b 102, note, 


93 
Taylor, Rowland, martyr, a 100 
eo LOR, Sir Henry, poet, b 98- 


TAROr, Tom, dramatist, a b 


TAYLOR, William Le, rear- 
admiral, U.S.N., b 9 
TAYLOR, William Hewkéas 
naval officer, b 927 
TAYLOR, Zachary, president, b 
102, note, a b 928 
(United States), a b 816, 
b 818 


bar? Sods theorem (Taylor, B.), b 
Tayumanayan, poet (Tamils), b 


Taz, bay (Tobolsk), a 457 
TAZEWELL, Henry, senator, a 


929 
TAZEWELL, Littleton Waller, ’ 
vernor of hb! oer a 929 - 
‘sad or Chad, 
Tehaudors, tribe Soak ot’ 
Tchany, lake (Tobolsk), 
Rey; lake (Tomsk), ser 
Tchara, river and mountains : 
(Transbaikalia), b 541 
bt: town(Transcaspian), 
reherekh river. ible 
Tcheremisses. Cheremisses 
TCHERKASY, town, b 102-103 
Ch grag bea nee @ 


TCHERNIGOFF, town, ab 103 
TORO government, b- 


ektransepacaia v ree 7 


: ma Le 


ee 


1004 


INDEX TO VOLUME XXIII. 


Tchikishlyar, town (Transcas- | | TELEGRAPH, testing, a 124-128 


pian), b 545 
TCHISTOPOL, town, b 103 


Tchistoye Pole, village (Tchis- 


topol), b 103 
TCHITA, City, b 103-104 


; | 
Tehita, river and city (Trans- 


baikalia), a b 542, a 643 
Teholym Tartars, b 76 


Tehorokh, mountains and river | 


(Transcaucasia), b 545, a 547 

TEA, : oe (I1.),a 104-110 
ulteration, b 107-108 

bibliography, a 110 

botany (111), ab 104 

chemist 107 

china industry, b 105-106 

sa oY gchar statistics, b 108- 


cultivation, b 104-105, a-106 

history, a b 105 

India industry, b 106-107 

physiology, a 108 

varieties, a ’b 106, a b 107 
Tea- ee colonial (United States), 


Pein: tree (Ill.), a 110-112 

Burmah production, b 111- 
2 

description (Ill.), ab 110 
India production, a b 112 
life-history, b 110-111 
timber, qualities of, a*b 111 

TEAL, bird, b 112-113 

bai plateau (Tunis), b 659, 


Tebruk, harbor (Tripoli), b 611 
TECHNICAL EDUCATION, a 113- 
¥ 
See neato. schools, b 115 
ssification, b 113-114 
foremen, b 115-116 
functions of,ab 114 
masters, b 116-117 
necessity for, a b 113 
schools, b 114-117 
workmen, b 114-115 
Tectona grandis, tree (Teak) 
(IlL.), b 110 
TECUMSEH, chief,a b 929 
Teda tribes (Tibbus), a b 855, 
note 
Teeth (Tapirs), b 61 
“ Teetotal,” eh of term (Tem- 
perance), b 174 
TEGEA, city, ab 117 
TEGNER, Esaias, poet, b 117-118 
TEHERAN or Tehran, ‘city, b 118- 


TEHUANTEPEC, isthmus, a b 119 

Tehuantepec, town, b 119 

TEIGNMOUTH, town, b 119 

Teinds or Tithes, b 440 

‘Tejefi, oasis and river (Trans- 
caspian), a b 544, a 545 

Tejo Novo, "estuary (Tagus), b 26 

eae princes of (Turkey), a 


Tekke Turcomans, race (Trans- 
caspian), a 545 

Tekkes, tribe (Turks), a 703 

Telay, town (Transcaucasia), b 


Paegns. founder (Tuseculum), 
b 718 


TELEGRAPH (Ill.), a 119-136 
automatic systems, a 129-131 
cable manufacture, a b 122 
capacity tests, b 126 
chemical systems, b 128-129 
eircuit-working, a 131-132 
curb-sender, a 135 
duplex system, a 132-133 
faults, tests for, b 127-128 
historical sketeh, a 120-121 
et pgs resistance, b 125- 


uae lines (I11.), a b 121 
Morse system (Ill.), a b 128 
multiple system, b 133-134 
—, systems (II1.), b 129- 


quadruplex Geer ab 133 
qualities, b 123 
sig Se pon atte (1.), 


relay working (TIl.), a 132 
Pipa Re tng. Ps es of, b 119- 


— of signalling, b 135- 


aaee lines, b 130-131 

beh vat cables (Ill.), b 

submarine working (IIL), a 
134-135 


submerging cables, b 122-123 
ey cable tests, b 126- 
7 


translation, a 132 

units of measure, a b 124 

Wheatstone system (I11.), a | 
b 129 

wire resistance, b 124-125 

writing systems, a 131 

TELEGRAPH, American contri- 

butions to the, b 929-930 


circuits, interference of 
(Telephone), a 144 
introduction of (United 


States), b 813, a 817 
a (United States), b 


niiderephto 
longitude (Time), a 422 
TELEMETER (I]1.), a 136-137 
TELEPHONE (Ill.), a 137-146 
annunciator (Ill.), b 145 
Bell’s system (I11.), b 138-139, 
a@ 141-142 
Blake transmitter (Ill.), a 
140, a 143 
circuits, a 143-146 
condenser system, a b 139 
Edison's transmitter (Il1.), a 
139, a b 140, b 142 
exchanges, b 144-145 
induction, b 143-144 
instruments (Ill.), a 141-144 
microphone (Il1.), b 139-140, 
b 142-1438, b 144 
mbcooseant (111.), b 140, ab 
4 


precursive experiments, b 
1387-138 

radiophone (I11.), b 140, b 145 

“cmap a st (I11.), a b 188, 


Rysselberg’s system, a b 144 
sound characteristics, a 137 


) 


determination of | 


transmitters (I1L), a 139-140, \ 


ab 142 
working circuits, b 144-145 
TELEPHONES IN U.S., a 930-982 
Bell's instrument, b 930-931 
Dolbear, a 932 
Edison, a b 931-932 
literature, a b 932 
litigation, a 932 
origin, a b 930 
phonograph, a 931 note 
principles, b 930 
TELESCOPE (II1.), a 146-170 
History, a 146-150 
achromatic glasses, a 
149-150 
aerial instruments, a b 
148 


Bacon, Roger, a b 146 
Della Porta, b 147 
Digges, a 147 
Dol ond, b 149-150 
Dutch, early, ab 147 
Galileo and contempo- 
raries, b 147-148 
rita to Fraunhofer, 
a 
Newton and contempo- 
raries, b 148-149 
INSTRUMENTS (Ill. ), b 150-170 
achromatic object- 
edinuat b 151-153 
eta equatorial, 
a 168-1 
clock Ai ES driv- 
ing (Ill.), b 169-170 
computation methods, 
objectives, a 152-153 
Cooke's be ee (1.), 
b 162, a 163-164 
corrections, aberration, 
a 153-154 
Dorpat refractor (Ill.), b 
161-162 


Equatorial coudé (Il. 
2 168 Saas 


Equatorial mounting 
(I11.), a 159-166 
et (Il1.), a 156- 


facilities for using large 
instruments, b 166 
fluid objectives, b 155 
Greenwich Equatorials 
(Tl,), b 160, a b 161 
Grubb's Lick observa- 
aoe mounting (I11.), b 


= is power, a b 


elbourne reflector 
mu -), & 160-161 
crometer research re- 
fractors (Ill.),a b 163.0 a 


iting (Ill. 159- 
moun 41.), & J 
ounting (Itl.) | 


TELEsSCoPE, INSTRUMENTS, Ob- 
ject- glass construc- | 
tion, a b 158 
Oxford heliometer, b 
162-163 
Paris eg er gg in- 
strument, b 161 


piceaee glasses, a b | 
155 


photographic objec- 
tives, a 154, b 155 
Pulkowa refractor (111.), 
ab 165 
reflector mountings 
Ill.), b 166-167 
reflectors (I11.), b 157-158 
refractors (11).), a 151-155 
a eye-pieces, a 
separate lens color cor- 
rection, a 155 
sidero-static instrument 
(O11.), b 167-168 
small instruments for 
general uses, a 164-165 
specula construction, b 


158-159 

triple object-glasses, a 
154-155 

types, Equatorial, b 159- 
160 

Vienna observatory 
(Il1.), a 163, a 164 


Babar os ‘Transit Circle) (T11.), 
a 548-549 

TELESCOPIC WoRK IN THE 

UNITED STATES, b 932-936 
almucantar, b 935 
Brashear's reflectors, b 933 
celestial discoveries, a b 936 
4 instruments, b 934- 
ar er's work and memor- 
, ab 933 
bans opticians, b 923 
micrometers, a 935 
mountings, a b 935 
a tical g ass, a 934 
otography, 3 932-933 

practical astronomy, b 935- 
transit circles, b 935 
various opticians, a b 934 

bec nao of Rome, bishop, 

aly 

Teletskoye, lake (Tomsk), b 466 

ie Thomas, engineer, a 

Teens (Traction), b 527- 


7 William, archer, a 171- 


TELLER, Wilhelm Abraham, 
theologian, a b 172 

ee af the exchequer (Tal- 
a 

manne, Ga Gabriel, dramatist), b 
172-173 

TELLICHERRI, town, a 173 

Tell-péss mts. (Tobolsk), a 457 

beryl Martius, town (Toulon), b 


elu tribes (Tibet), a 365 
Témbavani, epic (Tamils), a 49 
TEMESVAR, ‘city, a 173 
TEMMINCK, Konrad Jakob, 
ornithologist, a 173 
eet town (Tamboff), a 


Tempe, Vale of (Thessaly), b 


ecenia painting, a 173-174 
TEMPERANCE SocreTIEs, b 174- 
7 
Temperature, absolute (Ther- 
modynamies), b 303, a b 305 
Temperature chart rote 
= Typhoid), a b 719, b 


chart, ea Re fever (Ty- 
phus), b 

climatic (United States), a 
854- 


barf re of aie (Uni- 
ted Sta 
fuetuations (United States), 


vie de ependent on (Tun- 
ing-fork), a 659 
eageetions (Touch), b 512- 


T mk node Dire ,. ie 
cre Ti- 
mint A Seatinc ab179 
period, b 176-178 


| TeMPLARS, Latin kingdom, fall 
of, a b 177 

origin, b 175-176 

Saladin prem b 176-177 

spread of the order, a b 176 

inal eviden of, b 179-180 

trial, evidence on the, a 180- 


Temple ‘ivoli), a 449 
Athene Alea (Tegea), b 117 
Greek (Thera), b 300 
ot itierapolis’ (Temple), a 


J oni Copa Rome 
(Terra-cotta), b 210 

Kwannon (Tokio), b 461 

London (Tem me a179 

es emple) (I 1.), a 188 
TEMPI ~ rel ata edifice (ml. » 

b 181-1 

Herod's house, a 184-185 

Be ae topography, a b 

iterated a 187 

Mishnab 'b 181-182 

Mishnah topography, b 185- 


donne topography, 
ab ie pography, 


Solomon’ s structure (I11.), a 
182-183 


bho ret b 186-187 
<_ bbabel’s edifice, b 183- 


Temple (Thera), b 300 
Temple, Sir ohn, master of 
rolls, a b 187 
TeMPLe, Sir William, states- 
man, a 187-188 
Temple of a thousand columns 
(Trincomalee), a 610 
Temples (Tanjore), b 51 
as part bs wea (Tri- 
zh 591-592 
roofs of (Tiles) (Ill.), a 414- 
Templeton’ 8s Mill-wrights 
bg ace 3 Companion Tables. 
a 
TENASSERIM district, b 188-189 
TENBY, wateri ens a 189 
TENCH. fish (IL), a 
Tengir-To, prinee eribep, b 367, 


Tengri-nur lake (Tibet), b 362 

Teniers, David, Ist, painter, b 
189, a 190 

TENIERS, David, 2d, painter, b 
189-191 

i islands. See Timor 

au 
ee Thomas, archbishop, 


mista, William, poet, b si 
Tennasserim river (Tay: agl 
Tennent, Gilbert, pe b 


Tennent, John, preacher, b 936 

TENNENT, Sir ames Emerson, 
traveller,ab192 

Teen, We - 


b 
TENNENT, William, 24, the en- 
tranced, b 


Tennessee pass (United States), 


Tennessee bgt 


“Tent of tryst” (Tabernacle), b 
9,a 10 


Tentacles in Tunicata, a 650, b | 


657 

Tente d’abri (Tent), a 200 

Tents for worship (Tabernacle), 
ald 

Tenure of office bill (United 
States), a 830 

Teoscopoli, 
ver (Titian), b 443 

TepuLitz or Toplitz, town, ab 
200 

Teragai, chief (Timur), b 425- 
426 


i town, b 200 

TERAPHIM, idols, b 200-201 

Terborate of lead glasses (Tele- 
scope), a b 155 

TERBURG, Gerard, painter, a 201 

Terebinth tree (Turpentine), a 
Til 


‘ 
TEREDO, ship-worm, a 201-202 
(Teak), a 111 
TEREK, government, b 202-203 
Terek river (Terek), a 203 
Terektinsk mts. (Tomsk), a 466 
TERENCE, Publius T. Afer, 
dramatist, a 203-205 
Terfezia leonis, Truffle, a 629 
Tergeste, town (Trieste), b 596 
TERLIZZ1, town. a 205 
TERM, law-word, a b 205 
T’erma cloth Tibet), a 364 
TERMINI, or Termini Imerese, 
town, b 205 
a or white ants (Teak), 
a 
eer’ town. 


SAN, bird a b 206 
TERNATE, island and town, b 


206, 
neta town, b 206- es 
RPAND t, & 
TennactXa, own, ab 207 
DL), b 207212 


Asia Minor “di ), a 209-210 
Archi Greek (Ill.), a 


See Dender- 


b 210 
Greek, b 207-210 
Nagoa-Grata 1) ab 210 
ar 
eaning, b 207, 
pope ces ot ), @ 211-212 
modern, a 21 
city, b 
acme or re 
a di aac village 
“ihr » 
mezrapin,’ reptile (Tortoise), a 
Perrestrial OE sat ana (Tele- 
reratoria eaters (Treaties), 


Domenico, engra- | 
| TETUAN 


| rzaturm, metal, b 
| Rabbenu ), & 44-45 
es e, river (Thames), b 238, | 
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Bg 
(I11.), b 

TETANUS, ieee, ab 217 

Tethyum, ascidian (Tunicata), 


A ys (Tortoise) 


Tetraphylide (Tape-worms), b 


Tere ete ruler, b 217-218 
Tetrarhynchidw (Tape-worms) 
(I11.), b 59, b 60 
or Tettaéwin, town, a 
Tetuara or Tetiaroa, 
(Tahiti), a b 27, b 29 
Teuffel, Wilhelin Sigismund, 
critic (Tibullus), a 373 
ph Hinges or Teutoni, tribe, a 
21 
TEUTONIC ORDER, knights, a 
218-219 
Teutonic order (Thorn), a 335 
Teutonic order (Tilsit), a 418 
Teutonic word for God (The- 
ism), b 254 
TEWKESBURY, town, a b 219 
Téxas admitted into the Union, 
(Taylor, Z.), a 928 
Texas, annexation of (United 
States), b 815-816 
THES | state (Plate III.), b 219- 
23 
bibliography, b 223 
boundaries, b 219 
climate, b 221-299 
Foology, b 220-221 
istory, b 2238 
human features, b 222-223 
minerals, b 221 
mountains, b 221 
natural history, a b 222 
physical divisions, b 219-220 
rivers, a b 220 
Texas, state (‘Laylor).b 102, note 
(Universities), a 913, ab 957 
histor 4 of (United States) a 
b 816, a 818, b 821, a b 83 
statistics (United eye 
a b 855, a 856, a b 857, 
ba, ab 880, b 862, b 864, 
a b 873, a 878 
Textile industry (Tibet @ 364 
(Toureoing), a 
Bog piastafeati tad rTaratel 


— (111), b 223-232 
ets (I11.), a 229-230 
col ections, b 281-2382 
English, a b hi a b 231 
pee an cenit ), b 227-228, b 


literature, a 232 
- looms, old (11.), b 224 
miscellaneous medizval, b 


viata (11.), a b 226 
pre-Christian, a b 225 
aubiaiorc ba b 224-225 


an, b 225-22 
Sicilian (1l.), b 506-227 
tapestry (I1].), a 230-281 
eon’ b ee 
Th, digraph (T), a 
Tha‘alibi, SC cian » Pabari), bs 
THACKERAY, William ake- 
peace, novelist, a 232-235 
boyhood and education, a b 


232 
peer and Punch period, a 
lecturin: pee editorial 
riod, be ot 


Paris to Wiser s, b 232-233 
oh ras as to Newcomes, & b 


island 


(afer a 2a b 26 


er (Tabarf), b 8 
phe ig merry pianist, 


agate 


(ae (Tuvieata), a 
287-238 


: mitaines, pate ofthe, 1813 (Te- 
x mamseh), bide 
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Ts; desert (Thar and Parkar), 
» 289 


THAR AND PARKAR, district, b | 


239 
THARRAWADDY, district, b 239- 
240 


THASOS, island, a b 240 


THATCHER, George, jurist, a b | 


937 

THATCHER, James, 
937 

THATCHER, Oxenbridge, revolu- 
tionary patriot, a 937 

THATCHER, Peter, name of Ist, 
2d, 8d and 4th descendants of 
Thomas, a 937 

THATCHER, Peter Oxenbridge, 
jurist, a 937 

THATCHER, Peter, son of Oxen- 
bridge, divine, a 937 

THATCHER, Samuel Cooper, 
Unitarian divine, a 937 

THATCHER, Thomas, preacher 
and physician, b 936-937 

THATCHER, Thomas, (1756-1812) 
son of Oxenbridge, preacher, 
a 937 

THATCHER, Thomas Anthony, 
linguist, a 937 

Thatcher, Thomas 
preacher, a 937 

THAYER, Simeon, Revolution- 
ary soldier, b 937-938 

oe Sylvanus, engineer, a 


physician, a 


Cushing, 


Salas ntl ee b 240 
town, b 
“Theam, ‘n right of (Theft), a 251 
THEATRE (I1l.), b 240-248 
Athenian relies, b 241-242 
Digureine festivals, b 240- 
existing types, b 243-244 
Italy, modern, b 243 
Law, a 245-248 
ancient, a 245-246 
buildings, a 247 
censorship, a b 246 
existing status, b 246-248 
United Kingdom, a 248 
United States, a 248 
music halls, b 247 
erformances, a b 247 
estoration period, a 246 
modern, a 243-245 
Roman, a 242-243 
stage effects, a 244-245 
Theatre of Tauromenium, b 53 
French (Talma), a 40 
ee Roman (Tusculum), 
a 
iar ct city, Greece, a 248-250 
Tiresias), a 434 : 
* (Thrasybulus), a 340 
Thebes, Havel, tombs at (Tun- 
nelling), 
THECLA, St., virgin, a 250 
THEFT, crime, a 250-253 
ancient view of, a b 250 
cheating, a 252 
English view of, b 250-25 
Tareeny, u 251-252 
robbery, 2 
Scotland, b 252-258 
stolen goods, a b 252 
United States, b 253 
Theftbote (Theft), b 252. 
Theine, alkaloid (Tea), } 
note, a 108 
THEISM, a 253-269 
absolute, philosophy of the, 
a 266-269 


agnostic st les, b 269 
snitherinibariee , & b 268, 


a 268 
Aint religions, a 256 
bey aaa anes theology, b 


cosmological argument, a b 


definition of terms, a b 253 
deism, relation to, b 253-254, 


b 
ony ee oe es polytheism 


a 253 
b 107, 


woe tian rel on, b 255-256 | 
Genesis, & ei 

Greek ‘eli at aed 
Judaism, 


— an Rina ten @ 265- 


eects 


modern philosophy, b 263- | T 
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a 
al A 


x 
— 


, evidence of, b/ 


rere me lgaes 
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THEISM, moral 
268-269 
mysticism, a 264 
New Testament, b 258-259 
Old Testament, a 258 
origin of idea, a 264-266 
patristic writers, b 259 
primeval réligion, b 254-255 
proots of, a 267 
Reformation, b 262-263 
renaissance, a b 262 
speculative thought, b 268 
a ae doctrine of, a b 259, 
a 268 


experience, b 


unitarianism, a 268 
Theism (Tulloch), a 644 
THEMIS, myth, a 269 
THEMISTOCLES, Statesman, b 
269-271 
THEMISTUES, rhetorician, a b 
269 
THENARD, co 
chemist, a b 2 
THEOBALD, Ten, playwright, 
971-27 
Theobald of Navarre, crusader, 
(Templars), @ 178 
oe monk (Tewkesbury), a 


Jacques, 


THEOCRITUS, poet, a b 272 
THEODORA, empress, Byzan- 
tium, b 272-274 
THEODORE I. and IL., popes, a 
o 
THEODORE of Mopsuestia, exe- 
gete, a 274-275 
ares ig , bishop, theologian, 
975-27 
THEODORIC, king of Ostrogoths, 
a 276-277 
oo or Kaffa, seaport, a 
iz 
(Taurida), a 90 
so anitorienr > 8 Code (Theatre), a b 


(Theodosius II.), a 279 
es I., emperor, a 277- 
THEODOsIUs II., emperor, a 279 
TuEoposivs III. , emperor, a 279 
Theodosius, general, a 277 
ee of Tripolis, geome- 

ter, a b2 
THEOGNIS ys Megara, poet, b 
279-280 
eatin: Mohammedan 
Theism), a 261 
paises | rheology), a 280 
ai Sct ethics (Theology), 


Theological Ethics, Rothe (The- 
ology), b 289-290 
Theological seminaries (Trent, 
Council of), a 585, b 586 
training, American (Univer- 
sities), a b 961, a b 963 
be city he ‘a 280-296 
apologetics, b 294 
Biblical, b 284, b 295, a 296 
Christian doctrine, b 295-296 
eee ab 281, b 284, 


deductive method, b 286-287 
Peoprnensiog of data, b 
286 


bar Nemeree a forms, b 291— 
2 

ethics, a 295, b 296 
exegetical, & b 294 

historic method, a b 286 
amon use of term, a 280- 
nae Ed of philosophy, a b 


Hofmann, a b 290 
see ‘method, € 285-286, 


natura, 28, a b 284, a 295, 

philosophy, 293 

psych ty 298-294, b 204- 
a 

reason, relation of, a 

reli bearing of, 


sources of, b 283- 
pant methoc 
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Theology, rise of schools (Uni- | 


versities), b 889, a b 891, a 
892, b 893, a 894, b 895 
THEOPHILUS, mythical =| 
rian, a 296-297 
THEOPHRASTUS, philosopher, a. | 
b 297 
THEOPHYLACT, Biblicist, b 297 
THEOPOMPUS of Chios, histo- 
rian, b 297-298 
Theories in Theology, b 286 
THEOSOPHY, a@ 298-299 
THERA, Or SANTORIN island, b 
299-301 
town, a b 300 
THERAMENES, politician, a 301 
Therapeutics (Tetanus), b 217 
THERESA, St., a 301-808 
Therasia, island (Thera), b 299, 
Theresienstadt, town. See Sza- 
adke 
Theresiopel, 
badka 
Thermal Springs lg b 200 
THERMODYNAMICS, & 803-308 
oot temperature, a 305- 


town. See Sza- 


biographical notes, a b 303 
Carnot’s reasoning, "304-305 
dissipation of energy, a b 
306, a 308 
elementary relations, b 306 
entmony: a 306, a 308 
ener notions, a 304 
istory of, a b 303 
ideal substance, a b 307 
increase of energy, b 306-307 
laws of, b 304-305 
pressure effects, b 307-308 
= Sap heat of "suid, a 307 
Watt's diagram, a 304 
Thermograph (Thermometer), 
b 318-314 
THERMOMETER (IIL), a 308-314 
air instruments, b 309 
alcohol instruments, b 309 
clinies, b 313 
comparison of, a 310 
deep-sea instruments (11), 
a 312-313 
Sart instruments, a 312 
history (I11.), b 308-309 
hypsometer, a b 313 
mercury in glass, b 309-310 
metallic instruments, b 313 
mustoerclaaioe (ul. i b 310- 


Shyateal and chemical 
work, a b 310 
radiation instruments, b 
311-312 
e peters instruments 
T11.), a b 311 
scales, a b 309 


thermographs, b 313-314 
THEROIGNE DE MERICOURT,: 
aues Joseph, revolutionist, a 


Thesaurus Mathematicus, Rheti- 
cus (Tables), a b 13 
ios gaat temple (Theseus), a 


Tee Enontes festival, a 316- 
7 


THESPIA, city, b 317 

THESSALONIANS, Epistles to the, 
a 318-319 

These, city (Thessalo- 
nians), a 

THESSALY, ointriet, a 319-320 

(Turkey), b 693, a b 694 

THESEUS, hero, b 314-316 

THETFORD, town, b 320 

Beis induction (Theology), 


encadeisn king of aoe awa 
(Theodoric), a b 276 


te ean de, traveller, 
Thevenot, Melchisedech de, 


author, b 320 note 

Thevet, André, traveller (Tou- 
ean), "a 607 

Tuipavt, Anton Friedrich Jus- 
tus, jurist, a 321-822 

Thibet, nig oe See Tibet 


Thich’ung, ‘ibe, yee b 367 
aes king Oe 
Thide-tsanpo, kin (tibet), a 


366 

THIELT, town, b 322 

THIERRY, Amédée ay ae Dom- 
inique, historian, a 

THIERRY, Jacques, Nicolas Au- 
gustin, nasi b 822-823 


THIERS, 
THIERS, toes Ade, pre 
dent and historian. 


| 
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THIERS, birth and first literary | 


period, b 323-324 
critical view, b 325-326 
empire, period of the, a b 324 
last years, a b 325 
Louis Philippe period, a 324 
re) yublic, period of the, b 
824-325 
Thiers, Louis Adolphe, 
rian (Turkey), a 692 
Thi Kyida Nyimagon, 
(Tibet), b 367 
Thinmaw mts. (Tavoy), a 91 
THIRLWALL, Connop, bishop 
and historian, a 326-327 
Thirlwall, Connop, bishop, his- 
torian (Tieck), b 407, a b 408 
THIRSK, town, a b 327 
Thirty i (Theramenes), a 


301 
Thrasybulus), a 340 
Thirty Year's War (Universi- 
ties}, b 902, a 904 
This-rong-de-tsan, or Khrisrong 
on btsan, king (Tibet), a 
THISTLE, plant, b 327 
Thistlewood, or Thistlewaite, 
Arthur, conspirator, b 327-828 
THISTLEWOOD CONSPIRACY, b 
327-328 
Thlinkets, tribe (Totemism), a 
499, b 504 
Thochu district (Tibet), b 363 
sat Daurakpa, town (Tibet), 
THOLUCK, Friederich August 
Gottreu, theologian, a b 328 
Thomas Becket, or A Becket. 
See A Becket 
THomMAs Benjamin Franklin, 
jurist, b 939 
ges of Celano, biographer, 


histo- 


king 


THoMAS, Ebenezer Smith, jour- 
nalist, b 939 

TuHomAs of Erceldoune, poet, b 
329 


THomAsS, Frederick William, 
novelist, b 939 

THoMAs, George Henry, gen- 

eral, a b 840, a 938-939 

ee States), b 826, a 


THOMAS, ie printer, b 939 

Thomas a Kempis. See KEmMPIs 

THOMAS the Rhymer, of Ercel- 
doune, b 329 

THOMAS, St., apostle, b 828-329 

Thomas, Stl, of Aquino. See 
Aquinas 

THOMASTOS, Christian, jurist, b 

329-330 


(Universities), b 902-903 
Thomasius, Gottfried, theolo- 
gian (Theology), b 988 
THOMPSON, Cephas, artist, b 939 
THOMPSON Cephas Giovanni, 
artist, b 939-940 
Thompson, Daniel, novelist, a 


THOMPSON, Daniel Pierce, nov- 
elist, a 940 
artist, b 


THOMPSON, Jerome, 
THompson, John R., editor, a 
940 


939-940 


THOMPSON, Joseph Parrish, 
clergyman, a 940 

THOMPSON, Sir Benjamin, Count 
Rumford, scientist, a, 330-331 

THOMPSON, Thomas. Peronnet, 
mathematician, a b 331 

ae wists Zadoe, naturalist, b 

THOMSON, Charles, secretary, 

b 940 

Thomson, James, em nee 

M08 obs ermod. ae es), b 


(Tides), 8 308 
THOMSON, James, poet, b 331-332 
THOMSON, John, la andscapist, a 


THOMSON, Sir Charles Wyville, 
naturalist, b 831 

THOMSON and Tait’s Philosophy 
(Tides), a b 402 

Thomson, Thomas, antiqua- 


rian, b 
Thomson, Sir William, p physi: 
gs (T nae ae im 


note, ab 183, V7) afr a 3 
(Telerhone) a 19, a sid 141 
aig, note, a a b 305, 4306, 


Thomson (Tides),a 375, a 878, b 
880, note, a 382, a 383, note, b 
334, b 386, b 395, a 396, b 398, 
b 406 

Thomson's capacity test, Sir W. 
(Telegraph), b 126 

Thomson's gauge (Tides), a 895 

Boa fade, ee See Thiin- 
khwa 

THORE AU, Vanty David, woods- 
man, b 333-334 

THORIUM, metal, b 334 

THORN, town, b 834-335 

THORNBACK. fish, a 335 

Thornhill, James, painter, b 835 

THORNHILL, SirJames, painter, | 
a 

THORNTON, John Wingate, an- 
tiquary, b 940-941 

THORNTON, Matthew, signer of | 
the Declaration, a 941 / 

THORPE, Thomas Bangs, au- | 
thor, a b 941 


Thorp, Thomas Edward, chem- 
ist Piitaniem), b 487 
THORWALDSEN, Bertel, sculp- 


tor, b 335-336 

THORNWELL, James Henley, 
clergyman, a 941 

Thou, Adriende, bishop, a 336 

Thou, Christophe de, judge, 
& 336 

THOU, Jacques Auguste de, his- 
torian, a b 336 

Thought, limits of (Theism), b 

5, & 266 


limits of (Theology), a 283 
THOUSAND AND ONE NIGHTS, 
tales, b 336-337 
THRACE, country, b 338-339 
(Thue didesy’ dD 343, a b 345 
Thracian Sea (T trace), a 339 
tribes (Troad), b 615 
TEE see statesman, b 339- 
4 
sbi Ages, painting (Titian), a 


Ee Three Chapters” controversy 
(Theodore), b 274 

THREE RIVERS, City, a b 340 

Three Sisters mts. (United 
States), a 851 

THROAT DISEASES, b 340-342 

Thrones, Greek (Theatre), b 241, 


note 
Throstle, bird (Thrush), b 342, 
note} 
THRUSH, bird, b 342-343 
Thuana, history (Thou), ab 


Thuanus, historian. See Thou 
THUCYDIDES, historian, a 343- 


Antiphon, relation to, b eae 
oe development. of, b 


pisth and parentage, b 343 

critical estimate, a 346-347 

division into books, a b 347 

editions, b 847-348 

History, a 344-345 

last years, b 345-346 

ppocches, the, b 346-347 
ea war andexile, a b 


ted reckoning, b 347 
travels, b 345 
Thuggee, religious murder 
(Thugs), b 348 


THUGS, assassins, a b 348 

Tuucut, Franz Maria von, 
statesman, b 348-849 

THULE, land, b 349-350 

Thumbserew (Torture), a 495 
note, b 496 

THUMMEL, Moritz August von, 
poet, a 350 

THUNBERG, Carl Peter, botanist, 


a 350 
ntandee: stage (Theatre), a 245 
THUNDERSTORM, & 350-351 
oe ae or Thonegwa, dis- 
trict, b 35 
Thur and ae district. See 
THAR AND PARKAR 
THURGAU or Mila Lhd how can- 
ton, b 851-352 
THUR or Thurium, ci ine b 352 
THURINGIA, district, b 


THURLES, town wn, b 853 
THURLOW, Edward failed’, 


Thurot, Tean, a eee 
pher pthc g's 
Thylaetum, genus of ek: 


ge chemical (Thyme), a 


Tian: Shan mts, (Turkestan), a b 
673, a 679, b 681 
Tibbington, town, See 
TIBBUS or Tubus, race, a 
TIBERLIAS, City, @ 356 
TIBERIUS, Claudius Nero, em- 
peror, & 356-359 
authorities, b 858-359 
character of, a b 358 
Eastern campaigns, b 356 
German campaigns, a b 357 
Julian family, relations of 
the, a b 356 
reign of, b 357-358 
retirement of, & 857 
Tibesti Pe (Tibbus), a b 855 
TIBET, Thibet or Tibet ,country, 
(Plate IV. ),a 0 
bibliography, ss 370 
boundaries 
climate, b 363-304 
Eastern bre 
geographical rich sod 0360 
government, b 364-365 


ton 
356 


——— b ic Baty ‘ 
imalayan on, b 360-36 
history,b 36088 
industry and trade, a b 364 
inhabitants, a b 365 
language, b 368-370 
literature, a b 366, a b 368 
notes, a b 370 
maps, & 
nae a a aes 
philology, & 
religion, one oe. 
rivers, b 360 
Eo asin 
outh basins, 
travellers, b 100 880 
or Hor country, b 362- 


Yarotsanpo basin, b 361-362 
Tibeto ge language (Ti- 
musical instrument 
biogreeaee account, a 370- 
oems Of, a b 371 

pocins of books, b 872-873 
text = editions, a 373 
Vita T b 871-372 


Tibur, town (Tivoli), b 448-449 
Tichodroma, Bi 


miso or Hess, eanton, a 873- 

TICKELL, pie a 37. 

Ticknor,’ Elisha Ree ucator, M4 b 

Tick¥on, George, historian, a 
874-875 


TICONDEROGA, Village, a b 375 
beg | of ( (United States), 


Tidal friction Arn) b 899-402 
comma ic theory (Tides), 


inttuenee 0 3S bi 


Tidal waves res (Tides) . 
Ts le gauge (Ti a 300. 'b 304- 


mite table Seats is 
b 392-393 rf Ds 
To Sent Hl), a 375-406 
oc ) 
cause hes a 37 
com 


continued 
a b 883, ab 


TIDEs, equations of motion, a b 
38. 
equatorial eanal theory, b 
6-377 


equilibrium, form of, a b 379 
equilibrium theory in ele- 
ments of orbits, a 387-389 
forced oscillations, adapta- 

tion to, b 381 
friction, tidal, b 399-404 
pauses. b 894-895 
harmonic analysis, b 386-391 
harmonic analyzer (Ill.), a 


historical sketch, a 377-378 

instruments (I11.), b 394-396 

land effects in equilibrium 
theory, b 380-381 

meer s friction argument, 


b 38: 
Long:period tides, b 383-334, 
391 


a 

lunar deflection of gravity, 
a b 380 

meteorological tides, a b 389 

agen analysis, b 400- 
4 

moon’s orbit, effects of tidal 
friction on, b 402-404 

numerical harmonic 
alysis, a 390-391 

observations, reduction of, 


a b 394 
oceanic stability, b 384 
over-tides, b 385, "b 389 
planetary sub-systems, his- 


an- 


tory of, a b 405 
precession. and nutation, b 
384-385 


prediction instrument (I11.), 
a b 396 


preparation for solution, b 

presentation form, har- 
monic analysis, b 389-390 

amar earth's, a 399 

river t des, & 385-386 

schedules, a 388-389 

secular effects of tidal fric- 
tion, a 400-402 

semi-diurnal tide, b 382-383 

semi-diurnal tides ‘synthesis 
of, b 391-393 

solar and lunar Se apae of 
oe * des, a 392- 


solar system, evolution of, 
b 405-406 


synthetic method, a 391-394 
oe of esa = 407 ; 
eory, me s of apply- 
ing narmonie, b 386-597 
tae neerieratin forces, an- 
alysis of, 
viscous Sides b b 399 
Trpor or Tidore, island, a 407 
Tieck, Dorothea, translator, b 


408 
Tieck, Ludwig, romancist, a 
407-408 


TIEDEMANN, Friedrich, anato- 
mist, b 408-409 
Tiedemann, Dietrich, philoso- 
her, b 408 
T’ientsin, treaty of, 1858, a 409 
T'IENTSIN, city, a 409 
ire ‘George, politician, a 


TIERRA DEL ope archipel- 
ago (Map), b 409-410 
TIFFIN, city, a 411 
TIFLIs, city, a b 411 
government and city(Trans- 
en b 545, a 546, ab 


Tiger Cat. See OCELOT. 

TIGER, mammal (I11.), b ig 

Tigeriiak mts. (Tomsk), a 
Tiglath-Tileser, king trheism), 


256 
es IV. Armenia (Tibe- 
us), b 356 
a or Dikran, kings, b 


nocerta, city (Tigranes), b 
TiGRIs, Rte (Map), a b 413 


a or Tilburgh, Giles van, 
painter (Teniers), a 191 
TILBURG, borg, town, b413 
and Hendrickscampaign 
nited States) 
den, eye a by - 
an (Tammany 


er and 
jety), 


3-41 
femmany), b 920, note 
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TILEs (Tll.), @ 414-416 

Tilia Americana, tree (United 
States), a 86 

Tilimsin, town. See Tlemcen. 

TILLEMONT, Sébastien le Nain | 
de, historian, b 416 

TILLOTSON, John, archbishop, b 
416-417 

TILLY, Johann + icaege ra count 
of, general, b 417 


TILGHMAN, Edward, lawyer, b | 


941 

TILGHMAN, James, lawyer, b 941 

TILGHMAN, Lloyd, confederate 
general, b 941-942 

TILGHMAN, Tench, confederate 
general, b 941 

TILGHMAN, Tench, ist, officer of 
the Reyolution, b 941 

TILGHMAN, William, jurist, b 
941 

ie ee spring (Tiresias), a 


nilpin, archbishop (Turpin), b 


TILSIT, town, a 418 
Timber, commercial (Teak), ab 
lil 


TIMBUKTU or Timbuctoo, city,a 


Timbuctoo, city. See Timbuktu 

oe poem (Thackeray), 

TIME, prepa gia OF, b 418- 
423 


ancient astronomers, a b 419 
astronomical character of 
the process, b 418-419 
chronometer transporta- 
tion, b 421-422 
equal altitudes, b 419-420 
literature, a 423 
longitude, b 420-423 
moon culminations, b 421 
nealing time, a b 420 
ignals, b 421 
telegraphic determination, 


Times,” = ical Marre! of 
(Typography), a 746, a 747, b 
5 

TIMOLEON, general, a 423-424 

Timon of Athens, misanthrope, 
a 424 

TIMOR, island, a b 424 

Timor Laut, island group, b 
424-425 

a of Phlius, philosopher, a 
45 

TIMOTHEUS, general, ab 425 

TIMOTHEUS, poet, b 425 

TrmoTHy, or Timotheus, bishop, 


TIMROD ‘og’ & poet, a 942 
Timur Bry, TIMUR LANG, or 
TAMER-LANE, conqueror, b 
425-427 
TIN, metal, a 427-429 
analysis, a b 429 
compounds, b 428-429 
earliest use of, a 427 
industrial ea a b 428 
ores, a b 427 
properties of, a 428 
reduction of metal, b 427- 
(Tasmania), b 79, a 80 
Tinamotis, genus of birds (Tin- 
amou), a 430 
TINAMOLU, bird, b 429-430 
Tin-ash (Tin), @ a 429 
a district, 
ve 
fee aren a a 465 
sea Matthew, deist, b 430- 
431 
Tin-drifts (Topaz), a 475 
Tin-foil (Tin), a 428 
Tingis, town (Tangiers), a 51 
a gona (United States), a 


Tinnb, Alexandrine, traveller, 
ab 431 
TINNEVELLI, district, b 431-432 
town, a 432 
Tinning (Tin), a b 428 
Tinstone (Tin), a b 427, a 429 
Tintoretto, painter. See Robusti. 
(Titian), a 443 
Tippecanoe, battle oe 1811 (Te- 
cumseh), b 929 
(United States), a 808 
TIPPERAH, district, a 432 
TIPPERARY, county, b 432-433 
town, b 433 
TrIpPoo SAHIB, sultan, b 433 
Tipton, town, b 433 


See Tinne- 


b 


TIRABOSCHI,Girolamo, historian 
433-434 


| TIRESIAS, seer, a b 434 


eorrrade , or Tirhoot, district, b 

“bk 

TIRLEMONT, town, b 434 

| Tirso de Molina, dramatist. See 
Tellez, Gabriel 

hs Gandak, basin (Tibet), a 
362 

Tiruvalluvan, poet (Tamils), b 
48 


TIRYNS, city (Plan), b 484-436 


| TISCHENDORF, Lobegott Fried- 


erich Konstantin von, 
Biblical critic,a 436-437 
(Thecla), a 250 
TisIo or Tisil, Benvenuto, pain- 
ter, a 437 
Tissue (Textiles), a 228 
Tit, prefix (Titmouse), b 446 note 
TITANIUM, chemical element, a 
437-438 
Titan, moon (Tides), b 405 
(Telescopic Work), a 936 
TITANS, mythical beings, a 438 
TITHES, a 438-440 
commutation acts, b 439-440 
English law, a 439-440 
Treland, b 440 
medizval, a 439 
Seotland, b 440 
Semitic customs, a 438-439 
TITHONUS, myth, b 440-441 
TITIAN, or Tiziano Vecellio, 
painter, a 441-444 
authorities, b 444 
orriens and training, ab 


family relations, b 443 
financial condition, a b 442 
last days, b 442 
personal 1:7 le b 442-443 
portraits, 
technical criticism, a b 443 
Venetian and imperial pa- 
tronage period, b 441-442 
works of, b 443-444 
TITLES OF HONOR, b 444-446 
Titlis mt. (Unterwalden), a 915 
TITMOUSE, bird, b 446-447 
Titus, bishop, a 448 
Trrus Flavius Sabinus Vespasi- 
eens, Roman emperor, a 447- 
TITUSVILLE, city, a b 448 
Tiumen, city, see Tyumef. 
TIVERTON, borough, b 448 
TIVOLI, town, b 448-449 
Tiziano or Tizianello, painter 
(Titian), b 443 
scot tags coal (Transcaucasia), 
a 547 
TLAXCALA, or Tlascala, city, a 
b 449 
TLEMCEN, or Tilimsén, town, a 
b 449-450 


TOAD, animal, a 450 
Toad, Surinam (Tortoise), a 489 
Towacco, narcotic (Ill), a 451- 


botany (Ill.), b 451 
chemistry, b 452-453 
cigars, & 454 
commerce, b 453, b 455 
cultivation, b 451-452 
curing, b 452 
fiscal regulations, a 455 
history of — a b 451 
literature, 
manufactures of, b 453-455 
physiology, a b 455 
snuff, b 454-455 
basta wri crop (United States), b 
‘ 
trade Crerkess b 696 note 
TosBAGoO, island, b 455-456 
TOBIT, THE BooK oF, a b 456 
Tobol, river (Tobolsk), b 457 
TOBOLSK, government, b 456-458 
town, a b 458 
MooquEe vi E, Alexis 
Charles Chérel, comte de, pub- 
licist, b 458-459 
Topp, ery 3 Scott, minister to 
Russia, b 
Todd, David P., astronomer 
(Telescopic Work), b 933 note 
Topp, John, pioneer, b 942 
Topp, John, ittsfield preacher, 


a 942 
Topp,John Blair Smith, general, 
b 942 


Topp, Thomas, jurist, b 942 
TODLEBENor TOTLEBEN,Edward 
Ivanovitch, general, a b 459 
TODMORDEN, ‘town, b 459-460 
bie — of birds (Tody), a 


‘bird (II1.), a b 460 
(Trogon), b 620 


Toy 
Toes, birds’ 


Henri | 
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| Togo, lagoon, b 460 


town, b 460 
ToGo- LAND, b 460 
Toguz-Davan mts. (Tibet), a 363 
TOKAT, town, b 460 
TOKAY- or Tokaj, town, b 460- 
461 
Tokewanna mt. (United States), 
& 847 
ToKI0, city (Map), a 461-462 
(Tong-king), b 467 
Tola-la, town (Tibet), b 363 
TOLAND, John, deist, a 462-468 
Toleration, Irish (Taylor), a 101 
of Protestants (Trent, Coun- 
cil of), b £80, a b 581, a 582 
religious (Turgot), b 668 
religious (Turkestan), b 680 
TOLEDO, city (Ohio), b 464 
TOLEDO, city, Spain, b 463-464 
Toledo, counci of, 6383 (Ton- 
sure), b 472 
Toledo, Montes de, b 463 
TOLEDO, province, b 463 
TOLL, b 464-465 
Tolossa, town (Toulouse), b 516 
TOLUCA or Tolocecan, city, a 465 
Toluene (Tar), a 65 
Toluoi (Tar), a 65 
Tom, river (‘Tomsk), a 467 
Tomb of Henry VII. (Torrigi- 
ano), a 482 
iehsrmes  oymici: (Terra-cotta), b 


Egyptian (Tunnelling), b 662 
Tanagra (Terra-cotta) (111), 
b a note, a 208-209, note, 


b2 
pan Mihaly or Michael,poet, 


TOMPKINS, aia D.,vice-presi- 
dent, b 942 
Tompkins, Daniel D., 2d, quar- 
termaster, b 942 
TOMSK, city, b 467 
TOMsK, government, b 465-467 
Tonbridge, town. See Tun- 
bridge 
Tone- pisoks, production of (Ty- 
pography), a 750 
Tonga, is and. See Friendly 
Islands 
(Taboo), a 20, a b 21 
TONG-KING or Tonquin, 
ince, b 467-4 
Chinese Pattie b 468-469 
French conquests, a 469-470 
geography, b 467-468 
minerals, b 468 
political features, a b 468 
Ton re" Bee of (Taste) 
(I11.), b 85, a 86 
Tonka bean. See Tonqua Bean 
TONNAGE and POUNDAGE, du- 
ties, a 472 
TONNAGE, REGISTER, b 470-472 
a. or TONQUIN BEAN, a 
4 
= province. See Tong- 


ronsiits (Throat Diseases), b 


proy- 


Tonsils, diseases of (Throat 
Diseases), b 341 
TONSURE, ceremony of, a b 472 
Tonti, Lorenzo, banker (Ton- 
tine), b 472 
TONTINE, life insurance, b 472- 
3 


47 

Tookk, John Horne, politician, 
a 473-474 
(Thurlow), a b 354 

pad Robert, senator, b 942- 

948 
eke, district. See Tum- 
Toorgai, district. See Turgai 
Topaz, gem, b 474-475 
TOPEKA, city, a 475 
bh gi or Teplitz, town, a b 


2 

“Topping” in cultivating To- 
bacco, a 452 

Torbay, harbor (Torquay), b 
480, a 481 

TORCELLO, island, a b 475 

TORGAU, town, b 475-476 

bes: < aah Turkish admiral. See 

ra, 

Torjok, town. See Torshok 

Tornadoes (United States), a b 
858-859 


TORONTO, city. Fishy a 476-477 
region, & 
biscmale Pro AES (1.), b477- 


—— re _ a 480 an 
ocomotive torpedoes ‘i 
a 479-480 4 
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Torpedo mines, sorts of (I11.),'a 
478-479 
submarine mines, b 477-478 
Torpedo, fish (Touch), b 508 
Torquatus, general, See Man- 
lius 
ToRQUAY,Wwaiering-place(Map), 
b 480-481 
TORQUEMADA, Juan de, cardi- 
nal, a 481 
TORQUEMADA, Tomas de, in- 
quisitor, a 481 
(Torture), b 492-493 
et abbey (Torquay), b 450, a 
8 
ger ANNUNZIATA, town, a 
48 
TORRE DEL GRECO, town, a 481 
ToRREY, Charles Turner, aboli- 
tionist, a 943 
TORREY, John, botanist, b 481 
ee aly Joseph, educator, a@ 


Torrey, Mary Ida, author, a 943 
TORRICELLI, Evangelista, phy- 
sicist, b 481-482 
TORRIGIANO, Pietro, sculptor, a 
2 


Torrysany, Peter, artist (Torri- 
giano , b 482 

TORSHOK or Torjok, town, b 482 

Torshok , town (Tver), a 715 

Tort, civil wrong, b 482-484 

Tones reptile (Ill), a 484- 


Chelydrids, a 486, b 487 
classification, b 485-486 
general characters, b 484— 


485 
life history, a b 485 
marine turtles (Ill.), b 487-- 
489 
names, a b 484 
sphargide, b 485, b 486 
testudinata,b 485,ab 486- 


487 
en (111.), b 486, a 


TORTOISE-SHELL, a b 489 
oa (T11.), a 485, b 


TORTONA, town, b 489 

TORTOSA, city, b 489-490 

TORTURE, judicial, a 490-496 
British colonies, b 495 
Church, b 492-493 
Continental Europe, b 495- 


496 
England, b 493-495 


Greece, a 491 
Inquisition, Spanish, b 492- 
493 
Treland, b 495 
opinions of jurists, b 490-491 
peine forte et dure, b 494 
eg of, a b 490 
oman law, a 491-492 
Scotland, a b 495 
United States, b 495 
works of reference, b 496 
Tosaphoth (Tam), b 44-45 
TOTEMIsM, religion, b 496-506 
American phratries, b 502 
peetaee to totem, ab 
i) 
— phratries, b 502- 


blood feud, b 501-502 

ceremonies at life periods, 
b 499-501 

clan. totem, b 496-497, b 498- 


dead totem, a 498, b 500 
definition, b 496 

descent, rules of, b 503-505 
diffusion of, a 505-506 
exogamy, & 502-508 
individual totems, a b 501 
nae ceremonies, a b 


literature, a 506 
man’s relation to totem, a 
497-499 : 
— of disrespect, a b 
phratries, a 502-505 i 
sex totems, a 501 
sub-totems, a 505 
Totemism’(Troglodytes), b 620 
ToTTeN, Joseph Gilbert, engi 
neer, a b 943 
TOTTENHAM, or Tottenham 
‘High Cross, suburb, a b 
Toucan, bird, b 506-507 
Toucu, sense (II1.), a 508-513 
absolute sensitiveness, ab 
comparative anatomy (IIl.), 
a 
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| Touch, end-organs, man’s, b 509 
: -510 
| information from touch, b 
511-512 
invertebrates, a b 508 
mammazlia, a b 509 
man, b 509-413 
muscular sense, b 513 
nature of, a 508 
pain, ab 513 
physiology, b 510-511 
temperature sensations, 
512-513 
theories, a b 512 
vertebrates, b 508-509 
TOUL, town, b 513-514 
TOULMIN, Harry, judge, b 934 


teen, city (Sketch),a 514-| 
1 | 


TOULOUSE, city (Plan), a 515-517 | 


TOUNG-NGU, district and town, 
b 517 
Tour, Maurice Quentin de la, 
artist, b 517-518 
TovuRAco, bird (I11.), a 518-519 
TOURCOING, town, a 519 
TOURGUENIEFF, Ivan Serge- 
vitch, novelist, a b 519 
TOURNAI, town, b 519-520 
TOURNAMENTS, & b 520 
TOURNEBOUT, musical instru- 
ment (I11.), b 520-521 
TOURNEFORT, Joseph Pitton de, 
botanist, b 521 
FQURNETE, Cyril, poet, b 521- 
§22 
TouRO, 
b 943- 
Tours, city (Plan), a 522-523 
TOUSSAINT LOUVERTURE, Pierre- 
Dominique, liberator, a b 523 
ree river (Troad), ab 615, a 


Judah, philanthropist, 
O44 


Towing Torpedo, a 480 
TOWNSHEND, Charles, 
cian, b 524-525 
eee States), a 785, a 


politi- 


TOWNSHEND, Charles Town- 
shend, second viscount, b 
528-524 

Township organization (United 
i b 778-779, a b 882, a 


882 
Toys, Greek (Terra-cotta), a 210 
peg 7 (Throat Diseases), b 
41 - 
(Trumpeter), b 632 
Tracheotomy(Throat Diseases) , 
b 340, a 341, note 
TRACTUS, city, a 525 
TRACT SOCIETIES, a b 525 
TRACTION, electric, a 526-528 
boat propulsion and aerial 
navigation, a 528 
classified systems, a b 527 
electro-motors, early, a 526 
practical railways, a b 526 
storage batteries, a 527 
telpherage, b 527-528 
theory of motors, a b 528 
Traction (Tramway), b 589-541 
Tracy, Antoine Louis Claude 
Destull, comte de, metaphy- 
sician, b 528-529 
TRADE, BOARD OF, a 529-530 
Trade interdicted (United 
States), a b 786, b 787-788 
TRADE-MARKS, @ b 530 
Trade, Miabege: of American 
(United States), b 807 
ratio of people in (United 
States), a 876 , 
school (Technical Educa- 
eation), ab115-116 
TRADE UNIONS, b 530-534 
Amalgamated Society of en- 
gineers, b 532-533 
central authorities, a 533 
existing statutes, a 532 
objects of, a b 533 
organization, a 532-533 
— of the law,ab 


restraint of trade conspira- 
cies, b 580-531 
statistics, b 533-534 
Tradition, 
Couticil of ), a 580 
Rabbinic (Talmud), a 42 


Ge A English (Tourneur), b 
521-5: 
rain, George Francis, conver- 


sy f rg 
sationalist (Tramway), a 538 
TRAJAN, Marcus Ulpius, empe- 
ror, a 534-537 
administration at Rome, b 


army, policy of, b 534-535 


(Trent, 


d| 


TRAJAN authorities, b 537 
boundaries surveyed, a b 
535 


537 
Dacian war, a b 536 
Oriental wars, a b 537 
succeeds Nerya, a b 534 
training of, a 534 
(Tacitus), b 24 
| TRALEE, town, b 537 
TRAMWAY (II1.), b 587-541 
cable motor, b 540-541 
ears, b 539 
compressed air traction, b 
540 
electric motors, a 541 
fireless engines, b 540 
legislation, a b 538 
introduction of, b 587-538 
roadway construction (I1l.), 
b 538-5389 
) traction, b 539-541 
Tramways (Traction), 
527 
Trance, memorable (Tennent), 
b 936- 
Trances (Theresa), b 801-302 
TRANI, town, a 541 
TRANQUEBAR, town, a b 541 
Trans-Alai mts. (Turkestan), b 
673 ‘, 


TRANSBAIKALIA, province, 
TRANSCASPIAN REGION, b 543- 


b 526- 


541-543 


545 
Caspian littoral, b 545 
or hating district, b 544- 
population, a 545 
surface, b 548-544 
Turcomania, a 545 
Uzboi district, ab 544 
vegetation, a 544 
ee region, b 545- 
4 
Ear kecare: region (Tiflis), 
1 
TRANSIT CIRCLE (II1.), b 547-549 
Transit circles (Telescopic 
Work), b 935 
eer circles (Troughton), a b 
Transit instrument (Time), b 


“Translation” in ethics 
(Tucker), b 641 
Translation, method of (Tele- 
hone), b 144 


relay (Telegraph), a 132 
Transmitters (Telephone) (I11.), 
b 139-140, a 142-143, b 144, 

930, a b 931 
a skin (Touch), a 


Transubstantiation, doctrine of 
(Trent, Council of ), b 581 
TRANSVAAL, republic, b 549-552 
boundaries, b 549 
climate, a b 550 
history, b 551-552 
inhabitants, a 551 
natural products, b 550-551 
political features, a b 551 
surface, b 549-550 
(Tsetse Fly), b 639 
St ca LUTE (Tll.), a 552- 
Teaere’ Aree principality, b 


(Unitarianism), a b 773 
Trap, star (Theatre), a 244 
TRAPANI, town, b 555-556 
Trapezus, city. See Trebizond 
TRAPPISTS, monks, a 55 
TRAS-OS-MONTES, province, a b 


TRAVANCORE, state, b 558 
Travertine, stone (Tivoli), a 449 
Treadle platen press (Typogra- 


phy) (111), b 751 
TREASON, Official vindictive- 
ness, b 558-563 
British colonies, a 563 
cognate offences, a 62 
English legislation,b 559-560 


existing statute, b 560-561 
b 562-563 


procedure, a b 561 
unishment, b 561-562 
oman law, a b 559 
Scotland, b 562 
United States, a b 563 
Treason defined (United States), 


a 799 E 
ar lila States), a 


ie 7 - 


| 
| 


} 
| 
| 


Treason, trial for (Tooke), a 474 
TREASURE-TROVE, b 563-564 
TREATIES, a 564-566 


civil government of,b 536-'| Treaties, ne of (Board 


of Trade 
Treaty of Adrianople, 1828 (Tur- 
key), a 691 
Aix - la - Chapelle, 1748 
(United States), a b 782, a 


783 

Treaty of Berlin, 1878 (Thomp- 

son), a 940 
(Thrace), b 339 
(Thessaly), b 320 
of Bucharest, 1812 (Tur- 
ey), a 690 
Carlowitz, 1699 (Turkey), b 


687 
Shea 1814 (United States), 


a 

Guadalu Hidalgo, 1848 
(United States), a 816 

Jay's, 1794 (United States), b 
$03-804 


Jassy, 1792 (Turkey), a 689 

Kutchuk - Kain fi, 1774 
(Turkey), b 688 

Kutaya, 1833 (Turkey), b 691 

ee 1827 (Turkey), a b 


Treaty maki wer (United 
States), b 7S, on 799 
Treaty of Paris, 1763 (United 
States), a 783, a 784 
1782, (United States), a 


1856 (Treaties), a 566 


ba 4 


(Turkey), b 693, a 693 
Treaty “ e, 1866 (Treat- 
1es), 


San Stefano, 1878 (Turkey), 
b 693 


a 
Sistova, 1791 he oe 2 a 689 
re 1606 (Turkey), b 


to 1858 (T’ientsin), a 


Tilsit, 1807 (Tilsit), a 418 
— 1420 (Troyes), b 627- 


Tiibingen, 1514 (Tiibingen 
-* yr ps ' (Tiibingen), 


Unkiar Skelessi, 1833 (Tur- 
key), b 691, a 692 
1713 (United 


States), b 830 
a ae 1676 (Turkey), b 


TREBIZOND, City, b 566-567 

TREDEGAR, town, b 567 

TREE CREEPER, bird, b 567-568 

TREE-FERN, plant, a b 568 

Treeless rairies, cause of 
(United States), a 863 

TREGELLES, Samuel Prideaux, 
commentator, b 568 

Trekkers, emigrants -(Trans- 
vaal), b 551 

a worms (Ill.), b 568- 


bibliography, a 575 
beep b 568-569 ; 
extern pearance qm. 
569-570 ; 
fertilization, b 571 
historical sketch, ab 569 _ 


TRENT, COUNCIL OF, Eucharistic 


debate, a b 584-585 
first opening at Trent, b 57! 
580 


i 
| 


freedom and influence of, 


a b 586 
heretical books, a 584 
imperial Interim, a 581 
location contest, b 578 
Paul LV., policy of, a b 582 
preliminaries settled, a 580, 


b 583-554 
Protestant attendance, b 581 
582 


residence obligation, b 580, | 


UIs, 


’ 
Scripture and tradition, a b 
580 


second opening at Trent, b 
583-584 

sin and justification, b 580 

Spanish influence, a b 583 

*. years’ intermission, a 


transference to Bologna, b 


TRENTON, city, b 586-587 
battle of, 1776 
States), b 791 
Trepang, sea-slug. See Beche- 

de-Mer 
TRESPASS, in law, a b 587 
on the case (Tort) a 483 
oe" Dei (Truce of God), ab 


TREVEs, town, b 587-588 
TREVIRANUS, Gottfried Rein- 
hold, naturalist, b 588 
Treviri, tribe (Treves), a 588 
TREVISO, town, b 588-589 
TREVITHICK, Richard,inventor, 
a b 589 
Tria Capitula. See “Three 
Chapters” controversy. 
Trial after death (Treason), b 
“562, note 
TRIAL, in law, b 589-590 
Trials beyond seas (United 
States), b 786, b 787 
constitutional (United 
States), a b 799 
Triangles, area of (Trigonome- 
try), a 601 
measurement of (Trigono- 
metry), a 596 
bg a of (TLrigonome- 
uy , 
solution of (Trigonometry), 
b 600 


(United 


=o (Trigonometry), 
a 
Triangular numbers (Tables), b 


TRICHINOPOLI, district, a 594 
town, a 594 

TRICYCLE, vehicle, 594-595 

Tribal divisions (Totemism), a 


503 
TRIBONIAN, jurist, a 590-591 
acing Roman official, a 591- 


acquisition of legislative 
power 

decay of the office, b 593 

different sorts of, a b 591 

election, plebeian, a b 592 

functions and choice of, ab 


593 
patrician and plebeian con- 
troversy, b 591-592 
veto power, a b 593 


oney, painting (Titian), 


a 4i4 
Tridentum, city (Trent), a 578 
Trier, city. See Treves. 


TRIESTE, ci (Plan), a 55-506 
(fables a uM, Dis eae’ 
nometria nnica, 


, Briggs 
(Tables), a 14, b 15 
Tri ria 


igonom nica, New- 
ton (Tables), b 14 
Trigonometrical natural Tables, 


ab13 
quadratic surds(Tables),a18 
ratios (Tables), a 14-16 
nometrical § Telemeters 
«), & 136-137 
TRIGONOMETRY, & 596 
ANALYTICAL, & 604-610 
angle expansion in sine 


wi b 607 
iiccelae Maxaditan pare, 
o ex quantities, a 
ome 
continued pene and 
exponentials, b 605 
Vou, XXITI.—1222 
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TRIGONOMETRY, ANALYTICAL, 
factorization of sine 
and cosine, a b 608 


hyperbolic trigonome- | 


try), a b 607 
logarithmic theory, a 
607 

multiple are expan- 


sions, a 606-607 
nth roots of unity, ab 
605 
periodicity of 
tions, a 604 
series for calcula- 
tion of, b 607-608 
reciprocals of natural 
numbers, a b 609 
sines and cosines,expan- 
sion of, b 605-607 
sums of certain series, a 
609 
ANCIENT HISTORY, a b 596 
applications of, a 596 


Tv, 


func- | 


Arabian history, b 596- | 


597 


modern history, a 597- | 2 
| Troas, or Alexandria Troas, city 


598 
PLANE, a 598-601 
angles of any magni- 
tude, a b 598 


formule, for sine and co-| 


sine, b 5! 
functions defined, b 598-599 
properties of triangles, b 

600-60. 


straight lines, b 598 
SPHERICAL, @ 601-604 
: sr pe eases, b 602- 


definitions, a 601 
formule for sine and 
cosine, b 601-602 
fundamental equations, 
a b 601 
quadrilateral,properties 
of inscribed, b 603-604 
radii of cireles, a b 603 
TRIMBLE, Allen. governor, a 944 
or ima Dayid, politician, a 
TRIMBLE, James, pioneer, a 944 
TRIMBLE, John, jurist, a 944 
TRIMBLE, Robert, jurist, a 944 
a William A., senator, a 


TRINCOMALEE, town, a 610 

Tringa interpres, bird (Turn- 
stone), b 710, note 

oi nama island (Map), a 610- 

Trinitarian Theism, a 268 


TRINITARIANS, religious order, | 
a 611 | Trotzendorff, Valentin Fried- 
Trinity College, Dublin (Uni- | 


versities), b 911 
Trinity, doctrine (Theism), b 
258-259, a 263, a 268 
(Theology), b 286 
Trinity Hall, Cambridge (Uni- 
versities), a 894, b 908 
TRINITY Howse, Corporation of, 


a 
Trinity river (Texas), b 220 
TRINITY SUNDAY, b 611 
Trionychide, family of Chelon- 
ans (Tortoise), b 486 
(I11.), b 486, a 489 
Trionychoidea, sub-order 
Chelonians (Tortoise), b 486 


of 


Trionyx, genus of Tortoise (Ill.), | 


b 488, a 489 
a Alliance, 1668 (Temple), 


Triple object pene (Tele- 
scope), a 154-1 

i pe triumphal (Tiryns), a 
435 note 


yy ean country (Plate), b 611- 
car seam town, Africa, b 612- 


TRIPOLI, town, Syria, a613 
ay ae city (Theodosius), b 
9 


TRIPOLITZA, or Tripolis, town, 
Greece, a 613 

TRISTAN DA CUNHA, islands, a 
613-614 

Trismegistus. See Hermes Tris- 


megistus 

Trismus neonatorum (Tetanus), 
ab217 

Tristoma, eer (Trematoda), a 
569, b 571, a 573 

Tristomez, parasite 
toda), a 573 

Trithemius, Johannes, chroni- 


cler (T her), @ b 732, b 
736, b a . 


(Trema- 


| 


} 


TRITON, amphibia, a b 614 
cristatus, a 614 
palmatus, b 614 
vulgaris, a b 614 
| TRIUMPH, Roman, b 614 
Roman (Tarquinius Pris- 
cus), a 72 
TRIVANDRUM, town, b 614 
Trivium, curriculum (Universi- 
ties), b 889 note 
TROAD and Troy, b 614-620 
Alexandria, Troas, a b 617 
Assus, b 616-617 
bibliography, b 619, a 620 
classical sites, b 617 sqq 
divisions, a b 615 
geographical definition, b 
614-615 
Greek domination, a b 616 
Hissarlik remains, b 618-619 
Homer's relation to, a b 619 
legend, the, b 619-620 
natural products, b 615 
Priam’s kingdom, b 615-616 
a of Homeric Troy, b 617- 
21) 


(Troad), a b 617 


Trocedorfius, educator. See 
Trotzendorff 

Trondhjem, city. See Trond- 
jem 


TROGLODYTES, cave-dwellers, a 
b 620 


TROGON, bird, b €20-621 

TrRoGus, Cnzeus Pompeius, his- 
torian, b 621 

TROITSK, town, b 621-622 

iy Sehliemann (Troad), b 


Trojan horse (Troad), a 620 

TROLLOPE, Anthony, novelist, a 
622-623 

Trollope, Francis Milton, au- 
thor, a 622 

oe instrument, b 623- 
2. 

Tromlitz, Johann George, musi- 
cian (Transverse Flute), b 553 

— Cornelius, admiral, a 


Tromp, Martin Harpertzoon, 
admiral, b 624-625 

TROMSO, town, a& 625 

ia tes Gerard, chemist, a b 

Trophozooids of  Doliolum 
(Tunicata), b 654 

TROPIC-BIRD, a b 625 

Tropidonotus, genus (Trema- 
toda), b 572 

TROPPAU, town, b 625-626 


land, educator, a 626 
TRovuGHTON, Edward, instru- 
ment-maker, a b 626 
tren Circle), b 547, a 
Troughton mounting (Tele- 
scope) (Ill.), a 160 
TROUVILLE, town, b 626 
TROVER, law term, b 626 
TROWBRIDGE, town, b 626-627 
Troy, city, N. Y,, a 627 2 
Troy, Jean Francois de, painter 
a b 627 
Troy, ancient (Troad), b 614-620 
—_ Schliemann’s (Troad), b 
61 


Trove, forsee, oo reogenite of 
( ra y ,a 

THOT eS: town, b 621-68 

TRUCE OF Gop, a b 628 

gs tiher fungus (Ill), b 628- 

29 

TRUMBULL, Benjamin, histor- 
ian, b 629, b 944 

TRUMBULL, John, painter, b 629, 
b 945-946 

TRUMBULL, John, poet, b 629, b 
944-945 

TRUMBULL, Jonathan, colonial 
governor, b 629, a 945 

TRUMBULL, Jonathan, Jr., gov- 
ernor, b 629, b 945 ? 

TRUMBULL, Joseph, commissary- 
general, b 945 

TRUMBULL, Joseph, governor, a 

6 


941 
TRUMBULL, Lyman, senator, a 


946 

Trumpet-bird. See Trumpeter 

TRUMPET, musical instrument 
(T1.), b 629-631 

TRUMPET, speaking and hear- 
ing, b 631 

TRUMPETER, bird (Ill), b 631- 


63: 
(Tinamou), b 429 note 
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| TRURO, city, b 682-638 


Trust companies, b 637 
TRusT, in law, a 633-637 
Cestui que Trust, b 634-635, 
ab 636 
creation and extinction, a 
b 635 
sei English uses, a 633- 
634 
rocedure, b 636-637 
toman Law, a 633 
Scotland, a b 637 
statutes in force, a b 634 
trustees, duties, b 635-636 
trusts defined, b 634 
United States, b 637 
Trustee process (Trust), b 637 
TRUXTUN or Truxton, Thomas, 
captain, U.S. N., a 946 
TrYON, William, royal goy- 
ernor, a 946 
(United States), a 787,a 


788 
Tsad lake. See Chad or Tchad 
= plateau (Tibet), a b 
s 


360, b 
361, b 364, b 365, b 367, a 368 
TSARSKOYE SELO, town, a b 638 
TSARITSYN, town, & 638 

TSCHUDI or Schudy, family, b 


Tsang, province (Tibet), a 


638 
Tschudi, Christopher, soldier, 
b 688 


Tschudi, Dominic, monk, his- 
torian, b 638 
Tschudi, Friedrich, naturalist, 
b 638 
TscHuDI, Giles or ®gidius, his- 
torian, b 638 
(Tell), 6171, a 172 
Tschudi, John Henry, topogra- 
pher, b 638 
Tschudi, John James yon, dip- 
lomatist, b 638 note 
Tschudi, John James, genealo- 
gist, b 638 
Tschudi, John Louis, natural- 
ist, b 688 
Tschudi, John Thomas, anti- 
quary, b 638 
Tschudi, Joseph Anthony, sol- 
dier, b 688 
Tschudi, Joseph, monk, histor- 
jan, b 6388 
Tschudi, Louis Leonard, sol- 
dier, b 638 
been Valentine, pastor, b 
63: 
TSENAN F00, city, a 639 
TSETSE FLY (II11.), a b 639 
(Transvaal), a 551 
Tshenistshali river (Transcau- 
casia), b 545 
eee sanctuary (Tibet), a 
36 
TUAM, city, b 639 
TUAMOTU ARCHIPELAGO, b 639- 
640 
Tuaregs, tribe (Timbuktu), b 418 
Tuba, Roman (Trumpet), a 630 
Tubai, island (Tahiti), a b 27 
Tubat, Fanni, prince (Tibet), a 
359, a 365, b 366, a 367 
Tuber estivum, plant (Truffle), 
b 628 
Tuberculosis, 
worms), b 58 
Tuber magnatum, plant (Truf- 
fle), b 628, a 629 
Tuber-melanospermum, 
(Truffle), b 628, a 629 
TUBEROSE, plant, b 640 
TUBINGEN, university town, b 
640 
Tubus, race. See Tibbus 
Se Abraham, moralist, a 
641 


cestodie (Tape- 


plant 


TucKER, Beverly, politician, b 


Tucker, David Hunter, physi- 
cian, b 947 

TucKER, George, historian, a 
947 


Tucker, Henry St. George, ju- 
rist, a b 947 a 
TucKER, Josiah, dean, econo- 
mist, b 641, b 946-947 


(Turgot), a 670 

TUCKER, athaniel Beverly, 
jurist, b 947 

TUCKER, St. George, jurist, a 947 

TUCKER, Thomas Tudor, treas- 
urer of the United States, a 


947 
TUCKERMAN, Edward, botanist, 
a 948 


TUCKERMAN, Joseph, philan- 
thropist, p'947-018 


. 


, 
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TUCKERMAN, Henry Theodore, 
critic, b 947 

TUCSON, city, b 641 

TUCUMAN, town, b 641 

TUDELA, city, b 641 

Tudela, Benjamin de, traveller. 
See Benjamin 

Tuder, or Todi, town (Umbria), 
b 771, @ 772 

Tupor, William, litérateur, a 948 

Tu-Due, king, Annam (Tong- 
king), a 469, a 470 

Tueura, town (Truro), a 633 

Tughlak = chief (Timur), 

a 4c 


(Turkestan), b 680 
Tuition fees, American (Univer- 
sities), b 962 
TUKE, Henry, moralist, a 642 
TUKE, Samuel, philanthropist, 


a 642 

baler William, philanthropist, 

a 642 

Tu-kiu, people (Turks), a b 701 

TULA, government, a 3 
town, a 643 

ahr aad Paul, philanthropist, a 


Tulane University, a b 954, a 961 

TULIP, plant, a b 643 

Tulip tree forests (United 
States), a b 860 

Tulipomania (Tulip), b 643 - 

TULLE, lace, b 643-644 

TULLE, town, b 643 

gree John, theologian, a 


TULLUs HosTILIvs,Roman-king, 


a 644 
aor Richard, author (Tri- 
poli), b 612 note 
Tuluges, synods of, 1027 and 
1041 (Troyes), a b 628 
Tumbeki Tobacco, b 451 
TUMKUR, district, a b 644 
town, b 644 
Tumors (Throat Diseases). a 341, 
a 342 
TUNBRIDGE, town, b 644 
TUNBRIDGE WELLS, b 644-645 
ees waste-land (Tobolsk), 
45 


T’UNG-CHOU, city, a 645 
Tung-king, province, See Tong- 


king 
Tongapies (Tungsten), b 645, a 
TUNGSTEN, metallic element, a 
Tungstie acid (Tungsten), b 645, 
a 646 


TUNGUSES, people, a b 646 
(Transbaikalia), a 543 
or dean rivers (Tunguses), a 


Tunicata (I1l.), a 647-658 
ascidiacea (I11.), a 656-658 
composite, b 656-657 
salpifermes, a 657-658 
simplices, a b 656 
bibliography, b 658 
branchial sac andconnected 
organs (Ill.), b 649-650 
digestive and excretory or- 
gans, a 651 
embryology (I11.), a b 652 
external characters (I1l.), a 


648-65! ‘| 
history, a 647-648 
larvacea (II1.), a 653-654 
larval ri b 652-653 
mantle (Ill.), a b 649 
nervous system, b 650-651 
phylogeny, a b 658 
uction, b 651-652 
test, b 648-649 
thaliacea (Ill.), a 654-656 
eyclomyaria, a 654-655 
hemimyaria, a 
vascular system, a b 651 
Tunicine, chemical substance 
(Tunicata), b 647, b 648 
TUNING-FORK, a b 659 
eee, (Tun "kc ), b 685 
conquest 0 rkey 
TUNIS b 659-661 


French conquest, b 661 
history, b 1 
human features, a b 660 
natural products, a 660 
physical features, b 559-660 
reference works, b 661 

TUNNELLING (IIL), @ 662-665 
array engineering, b 662- 


long tunnels, a 665 
mountains, & 664-665 
natural excavations, b 662 


INDEX TO VOLUME XXIII. 


TUNNELLING, sorts of, a 662 
subaqueous work, b 663-664 
towns, a b 665 

TUNNY, fish (I11.), b 665-666 

TUNSTALL, town, a 666 

Tura river (Tyumefi), b 761 


Turacin, pigment (Touraco), b | 


518, note 
Turacus, 
a 518-51 
Turanian basin (Turkestan), a 
b 674 


TURANIAN languages, a 666 
Turba, town (Tarbes), a 67 
TuRBOT, fish, a b 666 
Tureo, bird (Tapaculo), b 54 
Turecomania, southwest (Trans- 
caspian), a 545 
Turcomans, or Turkmans, peo- 
ee (Turkestan), b 677 
( ng toes ome a b 545 
Turdide, family of birds 
(Thrush), a 343 
TURENNE, Henri de la Tour 
d’Auvergne, Vicomte de, 
general, b 666-667 
TURGAI, province, b 667-668 
river, b 667 
Turgeneff, See Tourguenieff 
TurGot, Anne Robert Jacques, 
Marquis de ]’Aulne, econo- 
mist, a 668-670 
TURIN, city teas’ b 670-671 
Turka spa (Transbaikalia), b 542 
Turki dialects (Turks), b 703 
TURKEY. See Roman empire 
(Plate), a 681-699 
GEOGRAPHY AND STATISTICS, 
a 694-697 
African territories, b 
695-696 


Asiatic Turkey, b 694- 
695 


commerce, b 696 

communications, a b 697 

European Turkey, a b 
694 


9: 
imperial features, a 696- 
697 


military system, a 697 
HIsTory, a 681-694 
‘Abd ul Mejid, sultan, a 
692-693 
Ahmed I., b 685 
Ahmed IL., a b 687 
Abmed III., b 687-688 
Bayezid I., b 682 
Bayezid II., b 683-684 
Crimea, Russian con- 
quest of, b 688 
Crimean war, b 692 
Greek revolt, a b 690 
Ibrahim, sultan, b 686 
Mahimiid I., a 688 
Mahmiid IL., a 690 
Mehemet Ali's 
paigns, b 690-692 


cam- 


’ Muhammed IJ., b 682-683 


Muhammed II., a b 683 
Muhammed IITI., b 685 
er geweets IV., b 686- 
Murad I., a b 682 
Murad IL., a 683 
Murad III., b 685 
Murad IV., a b 686 
Mustafa I., a 686 
Mustafa IT., b 687 
Mustafa III., b 688 
Orkhan, sultan, a 682 
‘Osman IT., a 686 
Ottoman power found- 
ed, b 681-682 _ 
reference books, b 693 
rise of the ‘Osm4nli, a b 


681 
Russian alliance, b 691- 
692 


Russian war, 1877-1878, 
a b 693 

Russo Austrian war, a 
689 


Selim I., a b 684 

Selim II., a b 685 

Selim III., period of, a 
b 689 


Suleyman I., b 684-585 
Suleyman IL., a 687 
Sultans, list of, b 693-694 
LITERATURE, b 697-699 
classical period, b 698- 


699 
——- character, b 697- 
ar et period, ab 


“4 reference books, b 699 | Turn: 
transition to modern 


school, a b 699 


genus (Turaco) (I1l.), 
9 


TURKEY, bird (Map), a 699-700 
TURKESTAN, country, a 671-681 
bibliography, a b 681 
Central Asia, meaning of, a 
671 -672 
| East TURKESTAN, & 673, a 
678-681 
boundaries, a b 678 
deserts, a 679 
history, a 680-681 
Oases, b 679-680 
population, a 680 
products, b 679 
surface, a 673, b 678 
Tarim river, b 678-679 
co plateaus, a 672-673 
VEST TURKESTAN, a b 672, 
a 673-678 
cities, b 677-678 
climate, b 675 
dessication, b 674-675 
ethnography, b 677 
fauna, b 675-676 
flora, a 676-677 
poology, a b 675 
ighland districts, b 
673-674 
industrial features, a 677 
lowland plains, a b 674 
Russian influence, a 678 
surface, a 672-673 
Tian-shan basins, a 674 
es: country (Tashkend), 


a7 

Turkish language (Turks), b 
703-704 

— a b 702, note, a 


( 
pe toe tribes (Turks), b 
7 ¥ 
TuRKs, people, b 700-704 
Lact og b 704 
Comans, tribes, a 702 
Ghuzz tribes, a 702 
Hiong-nu tribes, b 700-701 
Kharizm empire, b 702 
language, b 703-704 
modern races, b 702-703 
origin, b 700 
Osmanlis, b 703 
Petchenegs, b 701-702 
Tu-kiu tribes, a b 701 
“aang tribes, a b 702, a 
7 
Vigurs, b 701 
Turks, people (Tajak), a 30 
(Tartars), a 76 
TUMERIC, drug, b 704-705 
Turmerol, alcohol (Turmeric), 


bi 

TURNBULL, Charles N., mer- 
chant, b 948 

eng. Robert, clergyman, 

94 

TURNBULL, Robert James, nul- 
lification leader, b 948 

TURNBULL, William, engineer, 


b 
= Charles, engraver, a 


05 
(Turner, J. M. W.), a 707 
TURNER, Joseph Mallord Wil- 
liam, painter, a 705-710 
Academician, becomes an, 
a b 706 
begins oil painting, b 705 
continental tours, early, b 


706 

red the brook period, a b 

7 

Devonshire visit, b 707 

early magazine work, b 705 

i, be influence on, b 
7 

imaginative quality, b 707 

Italian visit, 3d, b 708-709 

last period, a b 709 

Liber Studiorem pictures, b 
706-707 

eet and training, a 


-personal characteristics, b 
709-710 
kr residence, a 


hod eolor collections, b 
7 
Turner, Richard, 


(Temperance), b 174 — 
pio! Samuel Hulbeart, He- 


reformer 


t, b 948-949 
TURNER, William Wadden, phi- 
lologist, a 949 
TURNHOUT, town, a 710 
; FLY, or Turnip-flea, 
(I11.), a b 710 
‘urn-outs, or places 
(Tramway), a 
RNSTONE, bird, b 710-711 


| TURPENTINE, @ b 711 


TURPIN, archbishop, b 711-712 

TURQUOISE, gem, a b 712 

Turrecremata, Johannes de, 

cardinal. See Torquemada 

bn n'e Benoit, theologian, 
712 

~ —— Francois, theologian, 
412 


TURRETIN, Jean Alphonse, theo- 
logian, b 712-713 
oe reptile (Tortoise), a b 


TUSCANY, district, a b 713 

Tuscia, district (Tuscany), a 713 

TUSCULUM, City, b 713-714 

TuUssER, Thomas, poet, a b 714 

— Thomas, poet (Udall), b 
‘ 


Tutela Lemovicum, 
(Tulle), b 643 
Tutela, town (Tudela), a 642 
a ee town (Tinneyvelli), b 
Tuyen-Kwan, town(Tong-king), 
a b 470 
TVER, government, b 714-715 
town, a 715 
Two Groups, islands, (Tuamo- 
tu), b 639 note 
Tycho Brahe, astronomer. See 
Brahe 
(Time), b 419 
TYLDESLEY with SHAKERLEY, 
s town, Re eee 
YLER, Bennet, theologian, b 
949-950 , 


Tyler, John, judge, a 717 
TYLER, John, President, a 717 
United States), a 815 
TYLER, Royall humorist 950 
TYLER, Samuel, forte a b 950 
(Taney), b 921 
Ee ie ( — (Ty 
ympan in printing press = 
pography), b 750-71 i 
TYNDALE, am, translator, 
ab 717 
TYNE, river, b 717-718 
TYNEMOUTH, bo: 


town 


, a 718 


TynoG, Dudley A , Clergy- 
man, b 
Tyne, Stephen Higginson, 


clergyman, b 950 
TyYNG, Stephen Pr tn Jr., 


SREP ae Ob cay 
e, book ani r 
is raph 5 bse ° 


case hy) (I11.), a b 
ves graphy) (Tl.) 


casting machine, automatic 
(Typography), b 744-745 
ar Sens (Typography), a 
Cee (Typography), 
machines (Typograph 
rypecenglllie naan ey 
pe-engravers, Ame’ | (Ty- 
pography}, b 744 


founding, recent improve- 
a n (Typogray a 


job (1 phy), b 743-744 
making ( (111), 
a 744-745 


metal (T: hy), a 744 
omaments (Eypography), b 


Types, wooden (Typography), a 
736, a 744 
TYPHOID FEVER, a 720-723 
TYPHON or Typhceus, monster, 
a 718 | 
TYPHUS FEVER, a 718-720 
RELAPSING fever,a b 723 j 
TYPHOID or enteric fever, a } 
720-723 
causes of, b 720-721 
course of, a 721-722 
fatality of, a 722 
name and nature of, b 


iat 

thology, a 721 
cechioek. a@ 722-723 

TYPHUs fever, b 718-723 

causes of, b 718-719 
course of, ab719 
general character, b 718 
treatment, b 719-720 


ie (Typography), a 


TYPOGRAPHY, & 723-757 
bibliography, a 739, b 741, b 
757 


HISTORICAL, @ 723-741 
blind, printing for, a 741 
bee: a b 724, | 
b 725-727 
pe, a b 737 


Gathelloctr t 
tholicon i 
claimants of es 
minor, a b 733 
ecolophon evidence of 
origin, a 731-733 
Coster, pretensions, 
735-736 


a b 728 
ention, 


a 


eustoms of early prin- 
ters, b 729-730 

documentary evidence 

Sa a ve ted 
i earliest, a 
735-736. 

ee definitions, b 

fabrication of early type, 
a 736-739 4 

fifteenth century writ- 
ten books, a b 725 

= gee bloeck-books, b 

Gothic and Roman type, 

i ae 
utenberg, pretensions, 
b 733-784 


Haarlem origin of, a 736 
illumination work, a b 


741 

imitation of MSS. aban- 
doned, b 730 

invention controversy, 
b 730-736 

Mainz, early printing, a 
727-728 

Lo er period, b 

a 
music type, a 741 


Netherland, block- 
books, a 727 
Nicholas V.’s_ indul- 
nee, a b 727 
poly type, b 737 


ne to-fusi type, b 736- 


— of earliest type, 
b 737-739 
- sixteenth century prin- 
ters, a b 739 
sorts of modern type, b 
739-741 
spread of, a b 729 
wood engraving, early, 
ab 726 
wooden type, a b 736 
writing, classes of, a 725 
Zell's testimony of 
origin, b 734-735 
PRACTICAL, b 741-757 
case (Ill.), a b 745 
casting machine, b 744- 
745 
color printing, a b 755 
composition, a 745-747 
correcting proof, a b 


747 
definition, b 741-742 


distributi type, ma- 
chines iil.) 047 

electrotyping, a b 749 

face varieties, b 743-744 

fonts, bookwork, a b 742 

forms, a 746 

= press (IIl.), b 750- 


im , b 745-746 
tne and volte, a 755 


rt: , a 74 
making type, a b 74 
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TYPOGRAPHY, PRACTICAL, news- 
uper stereotyping, b 
748-749 
a pap printing, b 756 
-jo 


parts of type, b 742-743 
perfecting presses (Ill.), 
- 753-754 
aten presses (Ill.), b 
. 71-752 ; 
polytyping, b 749 
press-work and presses 
(Ill.), b 750-755 
printing establishment, 
a b 757 
punch-printing, a 749 
recent progress, b 755- 
756 


rotary presses (Ill.), a b 
754 


setting machines (111), 
a 746-747 
signatures, a 746 
pci cf cylinder press 
(IIL), @ 752-753 
sorts of type, a 743-744 
stereotyping, a 748-749 
type (I1l.), a 742-745 
web or roll printing, b 
754-755 
wood-engraving substi- 
tute, b 749-750 
TYRE, city, a 757-758 
TYROL, province, a 758-759 
Italian (Trent), a 578 
TYRONE, county, b 759-760 
TYRT£US, poet, b 760 
Tyrrel’s case (Trust), a 634 
TYTLER, Alexander Fraser, 
judge, a 761 
TYTLER, Patrick Fraser, histo- 
rian, a b 761 A 
TYTLER, William, antiquarian, 


i 
talaga or Tiumen, city, b 761- 


(Tobolsk), a 458 
Twankay tea, a 106 
TWEED, William Marcy, swin- 
dler, a b 949 


peeeeur), b 920, a 
Tweed Ring (Tammany So- 
ciety), b 920 


(Tilden), b 418, note 
TWEED, river, b 715 
Tweeddale, district (Tweed), b 


715 
Twelve Tables, 
(Theft), b 250 
(Tribune), b 592, b 593 
TWENTY-FOUR PARGANAS, dis- 
trict, b 715-716 
TWICKENHAM, town, a b 716 
Twiaas, Dayid Emanuel, gen- 
eral, b 949 : 
Twiaas, Levi, soldier, b 949 
TWILIGHT, b 716 
ae eee town (Tiverton), b 
8 


Roman law 


TzETZES, Joannes, chronicler, b 
762 


U, letter, a 762-763 
U or Us, province (Tibet), a 360, 
AS sored 364, b 365, b 867, a b 
9 


UBEDA, town, a 763 

Uda, river (Transbaikalia), a b 
542, note, a 543 y 

UDAIPUR, state and city, a 763 

UDAL, land title, a 763 

vey Nicholas, playwright, a 

6 

Uddu country (Uganda), a 765 

UDINE, town, b 763 

Udonellide, parasites (Trema- 
toda), a 573 , 

UEBERWEG, Friedrich, critic, b 
763-764 

UFA, government, a b 764 

Ura, town and river, b 764 

Uffizi gallery (Titian), a 443, b 
444 


UGANDA, country, b 764-765 
UGLITcH, town, b 765-7 
Ulgurs, people (Turks), b 701 
UHLAND, Johann Ludwig, poet, 
ab 766 
(Tubingen), b 640 
Wiawer) people (Turkestan), b 


(Turks), b 701 


Uinkaret lateau (United 
States), b 849 

Uintah mts. and river (United 
States), a 847 


Usui, town, b 766 


Usui, town (Tanganyika), b50, a 

5 

UJJAIN, town, b 766 

UKRAINE, region, b 766 

Ulceration (Throat Diseases), a 
842 

beers, theologians (Turkey), a 
6 


ULFILAS, bishop, b 766-767 
Ulhds, river (Théna), a 239 


Uljanin, naturalist (Tunicata), a | 


648 
ULM, town, b 767-768 


Ullrich, classicist (Thucydides), | 
7 


b 348, b 34 
ULPIANUS, Domitius, jurist, a b 
768 


d 
(Torture), b 490 
Uric, Hermann, critic, b 768 
bok ee wong pigment, b 768- 
76 
Ulwar. See ALWAR 
ULUGH BrG, Mirza Mohammed 
= Shah Rok, astronomer, b 
fi 
ULVERSTON, town, b 769-770 
Ulysses. See ODyssEvus 
Ulysses deriding Polyphemus, 
painting (Turner), b 708-709 
UmaN, town, a 770 
Umballa. See Ambalé 
UMBRELLA, shelter, a b 770 
Umbrella Tent, a 200 
UMBRIA, country, b 770-772 
Umiliati, religious order (Tira- 
boschi), a 434 
Ummerapoora. 
PURA 
lero te (Tennessee), 6 192, a 


(United States), b 844 

UNAO, district and town, a 772 

Uncleanness, ceremonial (Ta- 

hate ak k and 
ncompahgre peak and range 
(United States), 6 846 

or ere feeling in (Touch), b 

Upgalesee class of mammals 
(Tapir), b 61 

UnGvVAR, town, a 772 

UNICORN, a b 772 

sy eae bull (Universities), b 
9 


See AMARA- 


Union of colonies completed 
ames States), a b 789, b 
2 


struggle for (United States), 
5 783-789 


Unitarianism, b 772-774 
England, b 773-774 
literature, b 774 
Poland, a 773 
tendency, b 772-773 
Saree Ary ab773 
United States, a 774, note 

Unitarianism (Theism), a 268 

UNITED BRETHREN IN CHRIST, 

sect, b 774, a b 951 
UNITED Kinepom of Great 
Britain and Ireland, b 774-775 
UNITED PRESBYTERIAN 
CHURCH, & 775-776 ? 
United Provinces (Universities), 


905-1 
United Secession Church 
(United Presbyterian Church), 
b 775-776 
UNITED STATEs, republic (Plates 


VIL., VIIL.), a 776-886 
GEOGRAPHY, PHYSICAL, a 
840-871 


rs gee a system, a 

2, 

see ee mountains, 
b 845-846 

Appalachian forests, a 
Br 861 

Appalachian system, b 
S41-S46 


area and boundaries, a 
b 840 

Blue Ridge, b 844-845 

Cascade range, a b 851 

climate, a 854-859 

coal, a 864-865 

coast, b 840-841 

coast ranges, b 851-852 

oold and hot waves, ab 


856 
Colorado plateau, a 849-850 
Columbian plateau, b 
848-849 
coppers a 869-870 
Cordilleran system, b 
846-852 
drainage areas, a 841 
economics of forests, a b 
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UNITED STATES, 


plateau, 


Colorado 
general to- 
pography, a b 841 
geology, Appalachian, 
b 842, a b 848, b 844, b 
845-846 
geology, Great Basin, b 
348 


geology, Mississippi 
valley, 852-853 

geology, Rocky mts., a 
b 847-348 

gold and silver, a 867-868 

Great Basin topography, 
ab 848 

bei Basin forests, a b 


iron and steel, a 866-867 

mercury, b 868-869 

middle Appalachian 
belt, a b 84 

mineral resources, b §63 
-871 


b 863-864 
1 eas, pag 
Englan to - 
raphy, a b 842 bie 
New Jersey and New 
oe topography, a b 


minin —— 
natural gas, b 
New 


northern division, 
Rocky mts., a 847-848 
Pacific coast forests, a 
861-862 
Pennsylvania ranges, 
843-844 


petroleum, a b 865 

plains, the, b 862 

population, distribution 
of, a 858-854 

prairies, b 862-863 

rainfall, a 857-858 

eet mountains, a 846- 


Rocky mountains, 
forests, a 862 
salt, b 870 


seasons, temperature of, 
Sierra Nevada system, 
b 850-851 


storms, a 858-859 
temperature, a 854-855 
tin, a 869 
vegetation, a 859-863 
Virginia ranges, a 844- 
845 
volcanic plateau, a 849 
winds, b 856-857 
zine and lead, a 870 
HISTORY AND _ CONSTITU- 
TION, a 776-840 
er are rise of, b 
Adams, administration 
of John, a 804-805 
Adams, administration 
Pheer Quincy, b 810- 


adoption of Constitu- 
tion, a b 800 

American system, Dem- 
ocratie hostility to, a 
810, b 812-813 


army, disbandings of 
the, b 798, a 829 

Articles of Confederation, 
b 793-794 


bibliography, b 835-836 
“bill of rights,” b 799 
biographies of constitu- 
tion makers, b 796 note 
biographies, | military 
and political, a 836-840 
piogeaehics, naval, war 
of 1812, b 808 note 
blockade of Europe and 
Embargo, a b 807 
Boston evacuated, b 790 
British insolence to Jef- 
ferson's government, b 
806-807 


Buchanan's administra- 

om a 820-822 es 
urgoyne’s campa 
Monmouth, a aia 

cessions of territory, 
et a 794-795, b 801- 


80: 

Chancellorsville to Get- 
tysburg, a 827 

civil war, b 822-829 

Cleveland administra- 
tion, b 

close of civil war, a b829 

colonization period, a 
776-781 

mops of 1850, b 
816-817 
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federate privateers, b 


conflict of colonial theo- 
ries, a 784-785 

Congress,constitution of, 
b 797-798 

Constitution, a 797-800 

constitutional conven- 
tion, b 795-797 

Cornwallis’s surrender 
and peace, a 793 

corporations, power of, 

a 834-835 
eather: -gin and slavery, 


a 806 

crisis of civil war, a b 
827 

Davis, autocraecy of Jef- 
ferson, a 825, a 829 

Declaration of "Independ- 
ence, b 790-791 


democratic ater 
et, national, b 
() 


Democratic party splits 
on slavery, b 820-821 
dependence, relaxation 

of, b 783-784 
difficulties of the Con- 
federation, a b 795, b 
800 
dissolution of colorrial 
governments, b 786-787 
disturbances in recon- 
cogs States, b 832- 
83s 
disunion drift, b 817-822 
Dred Scot ease, a b 820 
drift towards independ- 
, _ ence, a b 790 
Dutch ‘settlements, a 778 
education, eolonial, a 


ri 
electoral college, b 798- 
799 


emancipation 
Sah e : 826 _— 
nglis to onial policy, 
b 780- lesen 
English Peting: colonial 
elimination of, a 784 
executive, constitution 
of, a 798-799 
explorations, early Eng- 
lish, a 776-777 
Federalists, decline of, 
a 805, a S09 
Federalists, errors of, a 
804-805 


first Continental Con- 
gress, b 787-788 

fiscal condition under 
Lincoln, a 824-825 

fiseal policy under Mad- 
ison, a b 809 

— affairs, recent, b 


procla- 


pans amendment, 

a 

Franklin’s embassy, b 
791-792 

freedom, colonial, b 781 

ip in Canada, b781- 


3 
br and Indian war, 
Garheld. nay Arthur ad- 
ministration, b 833, a 
governments, Smee 
forms, a 778-779 
Grant’s administration, 
a 830, a 833, a 838 
Grant campaigns as gen- 
eral-in-chfef, b 827-828 
Harrison and Tyler ad- 
ministration, a b 815 
Hartford Convention, b 


808 
wat: administration, a 


homogeneity, colonial, 
ab 779 

ap joes he oe a 818 é 

in ndence, struggle 
foe b 789-793 = 

oe colonial, a b 


inventions, - of great, 
a b 818, a 817 

Jackson's administra- 
tion, a 811-814 

pe s administra- 


tion 
Johnsdn’ s conflict with 


ongress, b 829-830 
juaiet ” constitution 
of, a7 


sas-Nebraska conflict, 
a b 819-820 

labor organization, a b 
835 


land system, a 812, a 814, 
a 824 

ae, and Concord 
fights,a b 788 

Lincoln administration, 
early policy of, b 822- 
$23 

Lincoln election, a 821 

list of presidents and 
vice-presidents, a 836 

London and Plymouth 
companies, settle- 
ments, a b 777 

McClellan’s campaigns, 
b $28, b 825-826 

Madison's administra- 
tion, b 807-809 

Mexican war, a 816 

middle colonial system, 
a 779 

middle colonies, revolu- 
tionary war in, a 791- 
792 

migration across the Al- 
leghanies, a 787 

Mississippi vont cam- 
paigns, a b 825, b 826 

Missouri compromise 
period, b 811-812 

Monitor ‘and Merrimac, 
b 825 

Monroe doctrine, b 810 

Monroe's administra- 
tion, b 809-810 

Mormons, b 817 

national spirit, rise of, a 
b 787, a b 789 

ee boundary, b 

10 

northwest, disposal of 
the, a b 793 

nullification attempted, 
a 813 

Ohio Company, b 782 

ordinance of 1787, b 794- 
795 

organization under Con- 
stitution, b 802-803 

origin of 13 colonies, b 
777-778 

Pierce’s administration, 
b 818-820 


political parties under 
Jackson, a b 812-813 

popular anti-corporate 
Fo a pe b  834- 


re a powers in, a 

9 

prosperity, recent, b 830- 
ps ge : 


railway expansion, a 
$24, a b 83 
reconstructed era, b 829- 


ee Jeffer- 
sonian, a 803, b 804—- 
805 

Republican pays rise 
of Nationa b 819 

revolutionary war be- 
gins, b 789-790 

ape pee a a" 

seizure of government 
property,Confederate, 
a b 822 


Second ee 
gress, b 788-78 

sectional Beene of 
States, a 818 

Shermanin Georgia and 
id Carolinas, a b 


slave pet final form 
of, b 817-818 

slavery a the te elie: 
of the Constitution, b 


800-801 
aed, introduced, a b 


nave in Mexican ac- 
isitions, a 816-817 

By conditions under 
Jackson, b 813-814 


Jackson's, b 814-815 
speculation’ eras, b 814, 
a 832 


Stamp Act and Naviga- | 


tion Laws, a 785-786 
state of the country at 
adoption of ¢ sonstitu- 
tion, a b 801-802 
state system, rise of, a b 
789 


supremacy in, legal, a b | 


799 

Tennessee recovered, b 
826-827 , a 828 

territorial gains under 
Jefferson, a b 806 

Texas annexation,b 815- 
816 

town and parish sys- 
tems, b 778-779 

Townshend's policy, re- 
sistance to, a b 786,a b 
787 

treaty of Ghent, 1814, a 
809 


union, growth of colo- 
nial, b 783-789 

Van Buren’s adminis- 
tration, a 814-815 

war of 1812-1815, b 807- 
809 


Washington’s adminis- 
tration, b 803-804 

Western ‘expansion un- 
der Jefferson, b 805, a 


b 806 
Western settlement, b 


81 
Whig party, rise of, b 812 
INDEX, a 885-886 
STATISTICS, a 871-874 
agriculture, b 876-878 
ead and navy, b 883- 
1 


ban a my eurrency, 
2 
— growth of, b 875- 


civil service, b 883 

colored race, a b 875 

= statistics, b 877-878 

ainage and altitude, 

oe eenibution of people, 
b 873-874 

education, a b 884 

families and dwellings, 


h 876 

i statistics, b 877, b 
7 2 

foreign commerce, a 
880-881 


geographical spread_of 
ulation, b 871-873 
“Anterior organization, a 
b 882 


manufactures, b 878-879 
= statistics, a 874- 


occnpations a b 876 
pensions, b 883 
population, a 871-876 
postal service, b 879-880 
public debt, a b 883 

iss hp and telegraphs, 


religion, b 884 
shipping, a b 881 
system of cultivation, a 


taxation, b 882-883 
Watson's population 
redictions, a b 871 


United states (Test Acts), a 217, 


no! 

(Trade Marks), b 530 
ee 

Treaties), b 564, note, ab 565 
+ padre erg a 774, note 
Saverio. © cage b 


2-963 
United States Bank ( ,& 717 
United States and Eng’ ~ '(Tal- 


leyrand), a 236 
law in Cron b 687 
trade of (Tea), b 109 


teas el sate tate te (Tele- 
Unity, th roots of (Trigonom- 


social life, colonial, b| et 
77 Unity in Theol logy, a 288 
ss nanan gm oe Pe Se stock ter (Tele- 
ee war ’ 
F he es he Soa , sect, a b 886, b 
outh ern progress, re- 
meet b 8a UNIVERSITIES, ne peras 
dame constitu- Athens, a! 
werent 5799-800 ‘Australasia, b 912 


Unirep STATES, History, Con- | UNrTep States, History, Kan- | UNITEDSTATES, History, specie | UNIVERSITIES, 5 Oe nb B00, Dad 
circular anditse ‘ects, | 


a 895-896, a b 905, b 
authorities, b 914 
Bologna and Paris ecom- 
pared, a b 891 
Bologna, rise of, a b 888 
Cambridge, b 893-894, b 908- 


909 

Canada, b 912-913 

Cape Good-Hope, b 913 

causes of origin, b 887-888 

colleges, rise of, b 889 

Durian b 909-910 

England, a 893-894, a 908-910 

English and German sys- 
tems compared, b 903, a b 
904-905 

extinction of German, a 904 

France, existing system, b 
906 -907 

French universities, a 894- 
895, a b 897, a b 902 

German, —_ 895-896, b 897- 
898, a b 899, b 900-902, b 
902-905 

Gottingen, a b 903 

Halle, b 902-903 

India, a b 912 

Treland, b 911-912 

Italian, a 888-889, b 891-893, 
b 899-900, b 907 

Jesuit policy, a b 902 

ee before era of, a b 


Logie ab abandoned in Italy, b 


Lontone a 910 
Low peng b 896-897, b 


905-4 
=e of term, early, a 
oe of medieval, a 


nie . b 893, b 908-909 
ates policy, b hey b 896 
aris university, b 889-891 
Portugal, a 895, b 907 
Reformation era, a 900-901 
a recent English, a b 


Seabee td 

candinavian, 

Scotland, b 898-899, b 902, 
910-911 

Spain, a 395, b 907 

Switzerland, a 898, ab 905, a 


Tables, United States, a b 


Tahiles of Ge a b 905 
United States, b 913-914 
Victoria university, ab 910 
Wales, a 912 


UNIVERSITIES AND COLLEGES in 


S : United States, b 952- 
bar ipa foundation, a 
— — multiplication of 
discipline, a b 959° 
drift. b 963-063 - 

_ “; — bd 960-061, 
ea stem 

ag ay 
name, use of b » 
organization, b 
a d 
professions, 


science, b bac 
statisti 


University, Bonn, b 904, a b 905 


Bordeaux, b 897 

Bourges, b 897 

Breslau, a 902, a b 905 

Brussels, b 906 

Budapest, a 908 

Caen, b 897, a 898 

Cahors, b 894 

Calcutta, a 912 

Cambridge, b 893-894, a b 

904, b 908-909, a b 912, b 914 

Christiania, b 906 

Coimbra, a 895, b 907 
University College, London, a 

910 

Uairersity: Cologne,a b 896, a 


Copenhagen, b 898, b 906 
Cornell, a b 956, a b 959, a 
961, a ‘b 962 
Cracow, b 895, a 905, b 907 
Czernowitz, a 905, b 907-908 
alah gg oe a wees 
t, b 901, a 
Dathin n (Tay Phe io 100-101 
Durham, b 909-91 
Edinburgh, b ao 
Edinburgh, b 910-911 
Erfurt, b 896, b 899, a b 904 
Erlangen, b 903, a b 905 
Ferrara, a 893 
Florence, b 891, b 892-893 
University of France, a 907 
University, Franeker, a 906 
Frankforton-t the-Oder, b898, 
ab 902, a 
Freiburg, » we, a 898, b 899, 
a b 905 


Fiinfkirehen, b 895-896 
. Geneva, a 905, a 907 
Ghent, a 


a 905, b 907 
Greiiswaid, b 896, b 899, ab 


Grenoble, b 894 
Halle, b 902-903, a b 905 
Heidelberg, a 896, b 899, b 


960, a b 961, 

Helmstiidt, b 900-901, a. 904 

Helsingfors, a 908 

Ingolstadt, re 1 899, a 904 

_ Innsbruck, a 902 a 900 
Tyrol), bi 

Univers ty of Malo M Royal, b 


911 
Jena, b 900, a b 905 
Johns Hopkins, a b 955, a 


(Transylya- 
, b 900, a b 905 
, & b 899, a 903, 
Leyden 
Prownshend), b 524 
a b 906 
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University of Perugia, b 892 

Piacenza, a 892 

Pisa, b 891, a 900 

Poitiers, ab 897 

Prague, a b 895, a 897, b 899, 
b 901, a 905 

Punjab, a 912 

Queen's, Ireland, b 911 

Reggio, b 891 

Rinteln, a b 901, a 904 

Rome, b 892 

Rostock, a 897, a b 905 

St. Andrews, b 898-899, b 910 

St. Petersburg, a 908 

Salamanca and Seville, a 
895 

Salerno, a 888, a 892 

Salzburg, b 907 

Siena, a 893 

Strasburg, b 901, a b 905, a 
907 


Sydney, b 912 

Test Acts, b 216, & 217 

Toronto, b 476, a 913 

Toulouse, b 891, a 894 
(Toulouse), a b 

517 

Treves, a 898 

Treviso, b 892 

Tiibingen, b ee b 898, b 899, 

b 904, ab 90 

Tulane, ab 38 

Turin, b 670-671 

Upsala, b 898, b 906, b 916 

Valence, b 894, b 897 

Valladolid, a 895 

Vercelli, a '839, a 890, a 892 

Vicenza, b 891 

Victoria, a b 910 

Vienna, b 899, a 905, b 907 

Virginia, a b 957, a 959, a 

960, b 961, b 962 

(Telescope), a 166 note 

ye alee b 898, b 900, a 


Wurzburg, a b 905 
Yale, ab 953, » 909, b 960, a 
b 961, a b 962 
Zurich, a. 905, a 907 
Unkiar-Skelessi, can of, 1833 
(Turkey), b 691, a 6 
UNTERWALDEN, En, a 915- 


516, a 


UNYORO, country, @ 916 
Upas, poison, a 916 


UpHamM, Charles Wentworth, 
author, a b 963 

UpnHam, Nathaniel, Congress- 
man, b 963 

Upnax, a Gookin, 
judge, b 


UPHAM, Thomas Cogswell, cler- 
gyman, b 963-964 
Dene, , Timothy ist, clergyman, 


—— Timothy 2d, soldier, b 
UPPER SIND FRONTIER, ab 916 
as a ave d name of Jus- 

tinian I Theophilus), b 296, 


a, 297 
reas, city, b 916-917 
UpesHur, Abel Parker, jurist, a 


Upsuur, John H., commodore, 


Usus, —— law (Trust), a 633- | 


ee: ople (Turkes- 
Man)borr 


(take ‘ 700 
Ural mts. ‘olay a el. a 457 


Uran oe Chwine, a 239 
Urania, statue of (Terra-cotta) 
ee sub-system of (Tides), 
Urban II., pope (Tarascon), b 
Urban V. pope (Universities), b 
Ligon , pope (Universities), 
Uri, canton (Tell), a 171-172 


hianerer ei). 6 ab 915 
pee marshes (Tobolsk), b 


Ursin 's Trigonometria (Tables), 


fireankh tribe (Tartars), b 76 
Us anikhes tribe (Tatars) b 7 


ego), b 41 
re, an (Transit 
laus, ph 
eet cin, soe 
septa Tinneen 
Usun be sere: tribes (Turks), 


| 


| Uzboi region (Transcaspian), a 
b 544 


| Vaal river ceaereen) b 549, a 


| Utrecht 


} 
aches law (Trust), a 633 | 
| Utah, territory (Universities), a | 
913, a b 958 
history of (United States), a | 
b 816, b 817 | 
statistics (United States), b 
853, @ 855, a 857, a 862, b 
864, a b 868, b 870, a 873 
Uterus, organ (Trematoda), a 
71 


(Tape. worms), b 56, a/| 
bailiwick 
Order), b 218 

Utrecht district (Transvaal), b 
550, a 551, a 552 

U-Tsang, province (Tibet), a 360, | 
b 361, b 364, a b 368 

Uzbegs, people (Turkestan), b 


(Turks), b 702-708 


(Teutonic | 


b 550, a b 551 
| Vacarius, jurist (Universities), | 
a 893 | 


Vacuum of barometer (Torri- | 
celli), a 482 

Vaga, town (Tunis), b 660 

errr, town (Transcau- | 
easia), b 5: 

Vail, Area, electrician (Tele- 
-graph), b 

Vail of Boe (Temple), a 183, 
note 

bi cia hymns (Tamils), b 


Vaitarna, river (Thana), a 239 

bees inquisitor (Torture), a 

Valens, be oh emperor (Ul- 

__filas), a 76 

Vatentielat: II., Roman em- 
peror (Theodosius I.), @ 278 

ie oe Forge (United States), a 


Valois, an iy abbot (Trini- 
tarians), a 
Mrcome Ts (rroad), b 615, a 


Valpy, Abraham John, classi- 
cist (Talfourd), a 34 

Valrhein mt. (Ticino), b 373 

Val-Sainte monastery (Trap- 
pists), b 557, a 558 

Van, lake hg me = b 695 

Van Buren, Martin, ercaiaent 

mores Society), b 


(United States), a 813, b 
814, ab 815, b 816 
Van Depoela system (Traction), 
a 


Van’ Diemen, Anton, admiral. 
See Diemen, Anton van 

Van Diemen’s Land. See Tas- 
mania 

Vanity Fair (Thackeray), b 233 

Vargas, Francis, jurist (Trent, 
Council of), a b 81, a b 586 

Varley, Cromwell F., ‘electrician 
(Telephone), a 139 

a 


Varley’s double ecu 
(Telegraph) (I11.), 

biwod fi: model cools (Tele- 
grap 

AO) ax of, 1444 (Turkey), 

Yoni (Tar), a 64 

Varro, M. ghey scholar 


(Theology), a 280 
rr , Giorgio, artist (Titian), 


Vassar Sollee (Universities), a 
956, & b 962 
Vasyugan, river (Tomsk), a 467 
jae Soe (Touch) (111), 
a 
Vatican council (Trent, Council 
of), a 580 
ere J belt gon b 210 


ra), & 174 
re Porton alphebor 


‘amils), & 
i Bachart earl of Car- 
bery Gainey ® 0100 
Nicola, chem- 


Vee ag Louis on 
Vaal roll, ghronicler (Tur- 
veeetl family (Titian), a 441, b 


44 
ili, Francesco * 
Vetitign), bade “palates 


: Vibrations 


1015 


Vecelli, meta Dante, vali 
er (Titian), b 443 
Vecelli, Orazio, painter (Titian), 
b 442, b 443 
Vecelli or Vecellio, Tiziano, 
painter, See Titian 
Vega, Georg von, Baron, mathe- 
matician (Tables), a b 
12, a 13, a 14, b15,a 16, 
ab17,ab18 
(Trigonometry), b 607 
Vegetation (United States), a 
89-863 
mae cigars (Tobacco), b 
y 
Vela, Vincenzo, sculptor (Tu- 
rin), b 670 
Veldener, Johan, printer (Ty- 
pography), a 729 note, a 739 
Velino river (Terni), b 206-207 
Velleius Paterculus, historian 
(Tiberius), b 356, b 357, b 358 
Vellum, books printed on (Ty- 
pography), a 
eee wind (United States), 


a b 858 
eA elvets , Textiles), b 227, b 228 
Vernacular teaching, rise of 


(Universities), a 903 
Venango petroleum district 
(United States), b 865 
Venetian academy (Titian), a 
443, a 444 
Venice, city (Tides), a 376 
early printing at (Typogra- 
oy a 729 
pictures of (Turner), a 709 
Venice turpentine, b 711 
Vi erence (Tunnelling), b 663, 
66: 


| Ventilation, medizval methods 


of (Tunnelling), a 663 
Ventils (Trombone), a 624 
(Trumpet), b 631 
Venus, paintings (Titian), a 444 
Venus Anadyomene, painting 


(Titian), a 444 
Venus, Worship of, painting 
mythical 


(Titian), a 444 

Venusberg, 
(Tanhiuser), a b 51 

Verard, Antoine, printer (Ty- 
pography), b 739 

Verbs (Tibet), a 369 

Wr University, a 889, a 890, 
a 892 

Vergennes, Charles i de, 
count (United States), b 783 

Vergerio, Pietro Paolo, the 
younger, controversialist 
(Trent, Council of ), a 579 

Verhulst’s Fonctions Elliptiques 
(Tables), a 19, 

Verkhneudinsk, town (Trans- 
baikalia), a 

Vermes, n- aefen (Touch), a b 
5 


place 


Vermilion lake iron (United — 


States), b 866, b 867 
Vermont, state (Universities), a 
913, a b 9 
history United States), a 


se ag of (Thompson), a 


satiuaien ears States), b 
oe a 855, b 857, a 872,b 


878 
iopeerapay (United States), 
Vertebrates, relation to (Tuni- 
cata), b 647, a 648 
= ofa Sole-star (Time), b 
Verzamelberg mts. (Transvaal), 


Vespasian, Titus Flavius Sabi- 
sey oe emperor (Titus), 


ab 44 
Vexpucet, Amerigo, navigator 
(Time), a 


Vesuvius, voleano (Torre del 
Greco), a 481 

eruption of, 79 (Titus), a 448 

Veto, » Popular (Thurgay u), a@ 852 


eon TiGaied. Bt States), b 


79 
Roman (Tribune), a b 592 


Veysi, biographer (Turkey), a 


‘k), a 659 
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Vice-presidents, list of (United 
States), a 836 

she ates siege of, 1863 (Grant), 
838 


(Cnited States), b 826, a | 


Vico, Giov oll Battista, philos- 
opher (‘Theism), a 264 
Victoria University, a b 910 


Vienna, city (Technical Educa- | 
{ 


tion), a 115, b 116 

Congress vt 1814 (Talley- 
rand), a 

GhectvaierstTélencopentltl: ) 
b 161, a 163, a 164 

sisgse(b of, 1529 (Turkey) b 684 

Turkey), a 

Vieta or vite Francois, so 
matician Tables), ais 

Vieta or Viéte, mathematician 
(Trigonometry), b 597, a 607 

Vues city (Teak), alll 
no 

Vignette, engraving (Turner), b 
708, note 

Villa Real, town.and meine 
‘Tras-os-montes), b 55 

we ef Roman 7 acl 

Vilvorde, castle (Tyndale), b 717 

Vindeliel, race (Tyrol), b 758- 


‘“* Vindicatio ” 
(Tort), a 483 

Vintschgau, district (Tyrol), a 
b 758, a 759 

Vintsch au, yon, physiologist 
(Taste), 86 

Vinvanever 
velli), 

Virchow, Rudolf, physiologist 
(Troad), b 619 

vintaiats Sebastian, a 

(Trombone), b 623 
(Trumpet), b 630 
Virgil, Publius Maro, 
(Terence), b 203 
Virginia, colony(United States), 
777, b 778, a 781,6 782, b 

785, b 787 

Virginia and Kentucky a 
tions, para ay AL cae et States), b 


in Romar law 


town (Tinne- 


poet 


ee plan of ar pags 
ited States), b 796 
Virgin resolutions of 1798 
Node ag ta * (ni ) 
Virginia, state (Universities), a 
913, a b 957, b 960 
finan of (United States), b 
792, a b 794, b 795, a 
796, b 800, a 803, b 82l,a 
823, note, b 829, a b 830,a 839 
statistics (United States), b 
853, a 858, a 859,b 860, a 
861,b 863, b 864, b 870, a 
872) b 876, ab 878" 
topography (United States), | 
,ab 844,a db 845,a 


846 
Virginian Tobacco (IIl.), b 451 
Virginians, Thackeray (Tun- 
bridge Wells), a 645 a 645 

(United States), b 779 

“ Virginius,’ capture of the 
(United States), b 830 

Virginius Rufus, consul (Taci- 


, b 24 

Vischer, W.., critic (Tell), a172 

Visconti, bishop (Trent, Coun- 
cil of ), a b 584 

Visconti, Giovanni Galeazzo, 
duke of Milan (Universities), 
a@ 892 

Viscous and oe ee 
Tides, b 399, ab 403, b 404 

ba ae . People (Theodosius 


ton of ep a 767 
a kingdom (Toulouse), 


Visvandtha, igo builder 
(Tinnevelli), a 

Vita Tibulli (Tibullus), , b 371-372 

Mic statistics (Temperance), a 


vitim a and river (Trans- 
baikalia), b 541, a b 542, a 543 
Vitrol chamber-muds (Thal- 
lium), a 238 
Vitruvius Pollio, Marcus, archi- 
(Theatre), span Nl 4 
er, nd, au ro) 
turkey), a0 
at ex quo (Typogra- 


h 

voc Ht. Ke astronomer (Tele- 
mf ho b 158,b 154,b 155 
note 
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Voisin, Tables des Multiplications | 
(Tables), bi2 

Voleanie action, Cascade mts. 
(United States), b.851_ | 
Colorado basin (United | 

States), a b 850 
Sierra Nevada mts. 
a States), b 850- 

1 


Voleanie eruptions (Thera), b 
plateau (United States), a 
349 


Voleano (Tidor), a 407 
Volcanoes (Typhon), a 718 
co river (Tver), b 714 
Volksraad, legislature (Trans- 
vaal), b 551 
Volt, unit of measure (Tele- 
graph), a 124 
Voltaire, Francois Marie Aro- 
uet de, author (Thucy- | 
dides), a 347 
author (Turgot), b 668,a b 
669 


on water (Telegraph), 
12 
sb ed measure (Umbria), b 


Votive offerings (Terra-cotta), a 
208, a 210 
Vowels (Tamils), a 47 
(Turks), a 704 
Vlachs, people (Thrace), b 339 
Vina Adriaan, mathematician 
les), a 11, a 14 
Viadikav ha, town (Terek), a 


Vuloate, version of the Bible 
(Trent, Council of ), b 580 

Vyshni Volotchok, town 
(Tver), a 715 


mpm mt. (United States), 


Wackenroder, Wilhelm Hein- 
rich, author (Tieck), a b 407 

Waco, ‘city (Texas), b 222 

Waganda, race (Uganda), a b 
765 

Wages, rules concerning (Trade 

Unions), b 533 
taxes on (Taxation), a 95 

Wagler, naturalist (Tinamou), 
b 429 

Wagner and Meissner corpus- 
eles (Touch) (Ill,), a 510 

Wagner, Richard, composer 

(Tanhiiuser), bdl 
(Theatre), b 244 
(Lrumpet), b 631 

Wahb ibn Monabbih, fabulist 
(Temple), a 185 

Wahhabees, sect rie b 689 

bibecrmp mts, (United States), 
a 

Wahuma tribe be ae ha 916 

apy er mts. (Transcaucasia), 

Wakhtang, chief (Tiflis), b 411 

Wikidi, AJ-, historian (Tabarti), 


te 
Wakidi, Pseudo-, historian 
(Tabari), b 9 
Wakkerstroom district (Trans- 
vaal), ab 550, a 551, a 552 
Walden (Thoreau), a p 334 
i eae Ridge (Tennessee), a 


Waldstiitten, 
walden), b 915 

Wales, parliamentary er 
eclenee of (United Kingdom), a 


egies (Unter- 


Walker, Francis Amasa, econ- 
omist (Taxation), a 92,a 94,4 


95 

Walker, Robert J., statesman 
(United States), a 817 

bi a — Cook, astronomer- 


Wall al ites (iL (IL), b 415-416 
— channel (Timor Laut), 


Wail-eree r, bird (Tree-creep- 


a 56 
Wal ich, Nathaniel, botanist 
ea), b 

Wallis, ix Fe mathematician 
(Trigonometry), b 608, b 609 
Wallis, Samuel, navigator (Ta- 
hiti); a 27, b 29, a 

Walnut forests oe States), 


a 860 
Wal pole, Horace, Earl of Ox- 
ford Clommbentcn D bon, a 524 
Walpole, Sir Robert, premier 
(Townshend), a 524 


Walpot, meena master (Teu- | Weaving ro (Textiles) 


tonic Order), b 218 
Walter press (Typography) (I1l,), 
a b 754 


stereotyping for (Typog- 
rap phy), b 748 
Waltham, Joh de, 
(Trust), b 633 
Walther, Bernhard, astronomer 
(Time), b 419 
Walton, Bryan, bishop, ori- 
entalist (Typography, a 740 
Wanyoro tribes (Unyoro), a 916 
War, cost of (United States), a 
829 


bishop 


gore of (Treaties), a 565, a 
56! 
1812-1815 (United States), a 


806, b 807-809 

governors, the (United 
States), a 822 
powers of Congress 


(United States), a b 798 

War Taboo, b 22-23 

Waracabas, birds (Brumpeter), 
b 632 

Ward, ne, general (United 
States), b 78 

Warehouse, uote (Typog- 
raphy), a 757 

Warmbad springs (Transvaal), 
a 550 

Warner and Swazey,mountings 
(Telescopic Work), a b 936 

bis heen (Textiles) (I11.), 


Warranty, = (Trade- 
marks), b 

Warren atelier district 
(United States), a 

Warts (Toad), a b 450 
Washburn, Israel, governor 


(United States), a 822 
Washington City, history of 
(United States), a b 805, a 808 
Washington, George, neral 

(United States), b 782, 
b 789, b 790, a6 791, a 
792, ab 793, a 795, ab 
796, b 798, a b 801, a 802, 
a b 803, a 804 
(Trumbull), a 945 
pane eo 
(Tryon), b 
Washington, able (United 
States), b 842, a 859 
Washington observatory (Tele- 
scope), b 161, a 165,a 
166 note, b 169 
(Time), a 429 
Washington Territory (Univer- 
‘ sities), a 913, a b 958 
statistics United States), b 
853, b , & 857, a 858, a 
861, a 862, b 864, } 868 
Washington’ s Farewell Address 
(Tammany Society), a 920 
Wasif, poet (Turkey), b 699 
Watanga colonists (Tennessee), 
b 194-195 
Watches, re on (Trade 
Marks), b 530 
Waterberg range and district 
(Transvaal), a b 550, @ 551 
pa painting (Turner), 
a 
Watering capital gn eaasiner 
of (United States), b 
Water, maximum density of 


Thermodynamics), b 307-308 
“Water oet,” pseudonym 
(Taylor), b 101 


Waterproof (Tarpaulin), a 72 
Watersheds (United States), a 


841 
fag ae (Transbaikalia), a 
Ye eery (Trade Unions), a 


(United States) 
Watson, James "estrond- 
mer (Telesco =A Work), a 936 
Watteau, Antoine, painter (Te- 
niers), a 191 (Ther- 


Watt's indicator-d 
odynami .), a 804, b 


4 es) (1 

ee te (United 

Wealth ‘classes, method of pro- 
ducing (Uni ted States), a 

Wea 

W 


Webb. Pip “Barker, traveller 
(T road), b 

Weber, tens Heinrich, anato- 
mist (Touch), a b 512, ‘2513 

Weber, F., physicist (Tele- 


fenen'F: b 124 note 
bh aay river (United States), a 


Daniel, 


Webster, statesman 


7, b 818 
Webster, jaan dramatist (Tour- 
neur), a 522 
Wechel a printers (Typog- 
raphy), a 739 
be! = or woof (Textiles), b 223, a 


Weidenbach’s ‘eln um den 
Logarithmen (Tables), b 17 
Wel musician (Trum- 


pet 
Weight of « of continents (Tides), a 


oo Thermometer, b 309 

Weldon rangefinder (Teleme- 

ter), a 137 

Wellington, Rete Wellesley, 
duke of (Talavera), 


eh bac b a 37 
Tarleton), a 
Turkey), b OL 
Wells, vid A., economist 
(Taxation, U.S.), a 927 
United States), b 824 
Welsh Universities, a 912 
Wenceslaus, ae arch- 
bishop Hr, oriedtalist 
bb orientalist (Tibet), 


368 ni 
“ Indian birds (Tody), a b 
Wane Point Academy (Thayer), 
West Point, Fie of (United 
States), b 


nited 
, ab 


West, examen of the 
States), b 801, b 805 re 
811, a 812, b 813, a 

West Vi nia, 


.2 
statistics (United States), b 
“ a0, i b 864, a 
topography hy “Unitea ihe 


(United 


of 
Westminse?Ieview (Thompson), 
Westminster, statutes of (Theft), a 


ro ns 7ie, iter 
phy), b a 
Wetene mountain 


2 inncmen : 
Sir 
wheatstone cGaatale 


samme bri 


Whig English (Tierney), b 409 
Whitaker, William, divine (Uni- 
versities), b 908 


White mountains (United 
States), a b 842 
White pine forests (United 


States), b 860 

Whiteboy Acts (Treason), a 563 

Whiteface mountain (United 
States) a 84 

Whitefield, Gouten revivalist 
United States), b 779 

Whitehead Torpedo (Ill.), a b 
479, a 480 

“Whites” and “ Blacks” (Tur- 
kestan), a 681 

Whitney, Eli, inventor (United 
States), b 805, a 806 

Whiske Insurrection (United 
States), b 803 

Whiskey ring (United States), a 


Whittemore, Thomas, historian 
Whittingham, a 952 
ittingham, printer (Typog- 
raphy), b 756 
Whittingham, William Rollin- 
son, bishop (Turner), b 949 
Whitworth, Sir Jose ee 
irons for (Tables), 
horls for spinning ‘Toxtiles), 
b 224, n 
Witle Awakes birds (Tern) ,b 206 
pene: G. W., chemist (Tea), 
l 


Wilberforce, Samuel, bishop 
(Trench), a b 575 

Wilderness campaign, 1864 (Uni- 
ted States), b 827 

Wild-fire (Thunderstorm), a 351 


Wild’s shelter (Thermometer), | 


b 310 

Wilkes, John, politician 
Senden ab 473 

Wilkins’s Princi; of Natural 


iples 
Religion (Tillotson), a 417 
Wilkinson, General James (Ta- 
wal ), a 921 
I., the Conqueror, Eng- 
wand ¢ perp ,b 724 
= and (Tem- 
Ie), ab 188 
enison), b 191 
Tillotson), a 417 
Torquay), a 481 
agony IV., count (Toulouse), 


William Wy of “umagaag (Truce 
of God —_ 


wiles de Beaujeu, master 
(Templars), b 178 
William of Brescia, archdeacon 
Universities), b 889 
William de Chartrez, master 
pt gg b177 
William Courtnez, count (Tou- 
eee, b 516, a 517 
illiam de an master 


WwW 
Templars), a 178 
wilian Taillefer I., 
eg b 516, a 517 
Ww Tyre, chronicler, 
“a{templars), B 176 
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